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II{TRODUCTIÜN I

TFIE GEtrilUS ACACIA AT{D ITS PHTT C,CNEùIISTRY.

Thla theele le concernd wlth the chemlotny of eorne

conett tuente of varlouo apectee of 4919þ, a. genue of the

famlly llen¡mlnogac. Tht¡ le a lange genus, of about

5OO (t ) on 8OO (2) epeetes, of, whtch about tuco-thlrde are

natLve to Âustralla, where they fornr a consid,erable pant

of the flora. tfllthln Auetnalla, ths Acaoles arc w ldo1y

dletr'1buted, about 90 epeclee oceurrlng ln South Auetnalla
(t), about 8O ln Vlctonla (Z)', and "Ëeveral hundred" ln
New South lTales (5). Ttre genue ls nepresented tn Asla,

Afrlca and tihe Arnerl"cas, but no epeclee ane natlve to
Ílurope or New Zealanó (t ).

Of the .A,elan and Afrlcen Fpeclee, sevenal have long-
establlEhed, uace; êogr $. aenggat ìtTllld. àrd a few other

epeclae ae sourceo of gum eeacta, A. arablca 'iTllLd. end,

A. cateehu Llnn ae Bources of tennlng matcnlal, ffid

A. f,arneelana (f,.) 'tr111ö. 1n perfumcry. uf the

Auetrallan epeclee, A. melanoxylon R.B¡I. ls uged 1n

furnlture manufacture, and eeveral epeclee have been ueed

ln the tanning lnduatry. The Auetrallan apeclee

A. molllselma illlld. la now extenalvely eultlvateð ln South
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Afrlca wi.Iere abEut 'l28,ooo tona of tennlng matêrlal la

oþtalned per year from I'tE bark (l+)'

The genus 49ee1a has not been ByetonatlcaLly

lnveettgatedbychemlaalruethoðs,ggha'sbeendonewlth

the eucalyBts (5) anct the conlfcra (6)' the sporadic

ehemleal wiirk mey be grotrpecl wlth reÊpect to the tyBea

of proÖucte lnveetlgeted'

(a) (7)'

A. farne slana anå A. crivenla i{oo}ç et Ann. ane ueed

ccÈrrnerclally ln penfrrmeny. The odorlferoue cmatltuenta

repr€Éent leee than O.1i'l o,f the weight of the freeh

f]..crrere.îhefollowlngterpenea]'coholeoccurag
estens - l1na1ool, terplneol, nerolfdOl, farneeoll other

conetltuents have þeen tdcnttfied (ö)'

(u). fhe Þgggg Z-phenylethylamlne' lÜ-rnethvl-phenylr*

dhylamlnear¡lttryt¡te¡nlne}ravebeenobtalneüfromthe

flowers of varlsus Australlan apecies growlng ln Now

Øealand (9).

( c) uluell-agenous gulls are exuded by many apecles of

4gg-g1g. 't6tlen nart'etecl, they are known as gum acacla

or gum arablc lnreepectlve of epeclflc orlgfn' Such

gu¡nÊårecorÀI}oeedofreelôuesof!-galactoee,!-rhamnosc'

-L_erablnose 
and D-glucuronlc aclð (10). Rccent work on

gum. of known Epeclfle orlg1n (A:*-olJ!8slgg (tt¡'

A.Dvcnantha Benth. (Lz),
-^f -

A. cYanophy lla L1ndl,. (t t) ,

.4. tsaJ'roo rlayno (14)) yrae sTrown that these Éugar



3.

resldueÊ do not oscur 1n constant proportlonst but the

cornpOattlon sf the guns varlea froul EI¡çcieE to speolea.

Vantatlon wlthln a epeclea .loes not Éeßm to irave been

examlned. '

(d) rhe -gggg&g of elght apoclee hava been eramlneð;

the Eeede contaln }¡8# o1l, of lodlne number S5-{O, (t5't6);

&n o11 content of îoftr 1oôlnc number 137 yr8,E been reported

f,or $. gycXspe - (t7). The fat from the seed Bod of

À. e1 raffae li1l1d. (l-zí ylelcl) has been closeLy examlneð¡

1t contalÐeð tlre ueual saturated, mono-unsaüurated ana ó1-

unesturated fatty aclde, and 1 .1*to of, 911z-hexadeeaôl'enolc

acld (t 8), the onLy reported occurrence of thle actd.

(e) g!€r-olg have been neporteü to occur ln the aeed o11s

(i tirl 7). å 'steroJ.ött nI. p.1 6O-t 6t o, aectatc ltrrp. 16?-t 6go

haa þeen leolated f¡'orn tire treartwood of 4.. rnoll.lge.l4g lD

O.o6F ylelct (t9)¡ 1tg ¡tructure La not k'nown'

(f ) ggls¡}e-nolds have been leolated fnom A'-deglbetg Llnb

pol"len (2O)anA P-earotene from A:--æu$!na-tg Benth heartwood

(21) tn whlch 1t occurs t'o the ertent of about O'OZ$", to-

gether wltih Bhytofluene. The funtcles of At ggglgpg are

re¡rorteå to eontaln abcert O.2"/' /9 -"^totena (17)'

(S) Cy,a!9ålget-te-g1-ucslglde.g have becn loolateü from t'he

leaveg of sonre Aca!:14 speclee. 4:9l49ggggÊg t' anû

4. cheelll B18k,e1y have yle]"Öed eambunlgrln (tr¡e glucoelde

of !-(+)-mandelonltr{le} (22), aDô 4-:.-!gg!98-e!98 ollv'

and A. otolonlfera Burelr. haVe y1e1deô aeaexpetalln, whlch

wae conel,dered to be the glucoelde of dlmethylketenc
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cyanhydrtn(zil.Manyotn€rscaclggravebeenforrniltobe
cyantgenetlc, but lsolatlon of tTre eyanogenetxc constltuent

haa not been earrted out'

(h) Ketonl c fla vono1rås. Potrl'e (PIt) was the ftrat to

exarnine the brfght ye)'1'ow flowers; he extracted t'he

flowere wtth hot water, preelpltated t'ne eolourlng mattere

wlth 1eaô acetste, and then hydno'l-yeed the recwered pl*nrenta

wlth sulphurlc acld. The flavonold rfleterlsl was extracted

frqnthecleepredEolutlonwlthether,adaub$ecteËlto
aevera] manl.puIatlone, tneludlng axtraetton Ìü1th agueous

alkall,preclpttat.tonwlthacldadcryst'allteatlonfrom
equeous alcolrol. Froln four 1'Iew Sor¡trr Vvalee s'pectee ho obtaln-

eô kacmpferol (I) aã fcllowe: A' ö1eg919l - O'Of3Í¿'

A. 11nlfolle rïl}rCt. o.o7ii1, 4:-*gg-Il9-g9 - o' oú'¡o' and

A-.-!on$3åo11g - D'Q67o' I;te detected rTramnose ln the hydro-

lyaate.Uelngthletechnl{Uorotherrworkershaveobtained
narlngenln ( rr ) f rqn Argenttne A.-fJ}gg*llg flowers (25'; ,

and rnyrlcetln (III)

In the latter caeet

frorfl A. orhLoela ,uJll-Ld. flowena (26j'

tne Bugar obtalneô on hydrolysls was

eoneldcred tc¡ be glueo8êr

OH OH

0
H0

H HO

OH 0 0

(IT)

OH o

(rrr)

0t{

(r)
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Parla hae examlned the f,lowers of sone /rcaelas groryn 1n

southern France (27). A. lonc1folle var , fl"orfbunda F..tr.&1

- A. florlbunùa $leber (tu te df"etlngul.Ehed froln the

k¡,ortfculturaL Acacla flortbunda whlch l.s ,4. retlnodee

$chl,echt) ylelded narlngenln - 5 - glusoslde (26).

-4,. eyanophylla Ltnd1. yleLded quercetf.n - 3 - glucoÐ1dg

Frorn A. 11¡1fo11a flowere he wag not(lv, R - glucoeo).

able to teolatc any com¡ronents, but the leaves ylelded a
fl-avonol glycoelde; the flavonol waE slrnllar to, but not

ldentical wlth kaempferol.

The Pollen of A. dealbata i,lnk. decurr:en riâFr dee l-

bat_a) has beon e¡amlned by Spada et g¡. They have obtaln-

ed a narlngenln ôlgl.ucoslde (29), ard evl"dence of gluco-

eides of flavonols whlch were suggoeted to be roblnetin
(v) and norln (vr¡ (5o).

H

HO
OH

HO HO OH

OH 0 0 OH
0

( rv) (v) (vr )

It' mlght be expccted that a coirmon patüern of

nydroxylatt on woul"d be found among the flower plgmenta of

Aclrclg epeclea. Thc evlderce eo far avallable, aug6çeeta

that no euch eonunon pattern occur€, but tha evldenco ls so

unaatlefactory thEt lt worl.cl 8e€ffi uDrvlee to Öraw any

oonclustÐrrêr Much furtlrer work ls requlred'

0

OH
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Par'le (27) hae also exarnlned the leavee of søne apectee

for flavonolde . A. retlnodee yle1deel rutl.n (tV,

R = rhåfrÈnû glucose). the flavonols froÍr Ii. llnlfoll,e )

A. vertlclllata ¡ï111d" oüd A. dealbata were not ldentlfleå t

and tliet from A. ferneatana appeared to be kaempferoL (f),

Fro¡n A. cateehu extract ,Perkf.n (5t ¡, obtained e very enrall

quantlüy (O.UZf") of quereetln. Ltther flavonola ocaur ln
thfe extract; from paper chroraato6çraphlc evldence they are

thought to be fleetln (Vff ) and quercet'agetin (VïlI) (32).

Klng and Bottornley (t3) leolated 7r8r3ll¡'-tetrahydror(J -
fLavonol ln smâll yleld (o.fi%) fnom 4'-gË!gnoxvl-g!

heartw ood.

HO

tl:j

f l:1

(vrr ) (vrrr )

The extract of .¡!. ¡nolllealma bark ls reportecl to contaln

flsetln (vrr) and roblnetln (v) (b).

The cunpounds acaeetln (TXA) and lts glycoeldes (Ix g and

rïc) ane not derlved from Acaelae öespt te

0cH3

0

H

OH
HO

00

RO

I:. rr_

I r::

IKC

R - -,¡,

;. = r:l¡lìi;inùr ì.eeilgg

ii = xy] o¡riÀå{írtì ogluc;roe
OH
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the naoa; ttrcy arr oÞtslûctl frcr¡ Roblntg pcgudaoggts

lcavee, anü Eerne otl¡er plants (5¿l).

(1j lion-xetunic r'Ls.vsn¡i.ûe. '1.Ì¡ts cleaa c¡:' c,:trii i¡r:nd 1n-

cLud*s ths ilav:rn-J-r¡1e {c*.Èechtira) and tho flavarr*Jri+-

rå1ola, tbe Intücr hr-'ånq l¡:!lcÕ6l,rthcc;garldlnE,

Cur u:any yËtrrJ, Lt Ìrae t¡sel¡ êr)I'rilldened thet n:tlt¡:aL

tennlbÊ: irìsterielc ,Jf Èhe I'cûnrlenËsd tgatån'¡ Ðf "pnlobnotrcÞ?'

claaq csnslsi or' rßüT$clll€3 ,å".¡r-Jrr.i oi G6-t5-G5 unltE at the

flevan-J-{¡:" ¡¡j.rö.r Èj.,¡n l€vr.1 (-Ii:r ji;r.f l r _it, rl? i . lt lraq been

feCeni,ly e¡totn f,itat a+oar? ?Ë;, of ì:rrÇ ualÈO ln rr. rncllls¡-

lrae a:rtraet rney ba at tàr+ r*lavaa-Jr!l-c¡1¡1 lcvel c.f o¡tda-

tl en (J9). d.)*ev.tr., Ðo ca.l¡r,r¡ncis ',å"-l th t¿¡ oF mrJre

C(-C.-C( unlt¡ have yet b?en lsol.sted lron .&9FùJ:r Ep.c)G

the flavan-þala cate¿hln (Xi and ,:picrrtecl¡la (X:) heva

bccn cbtslneo fr.Ha .",. catçehr¡. 'lhc fårat r"ecord RFperira

OH

HO HO

HO r.J0 '01{

(x) (xr )
to t¡a?G been ln 1[']9 (t+O¡; Later leolatlûne å:"a ûo¿ôlder-

ed ln tlre dåaeqsplon oD rrletJ¡cde of lsolatlrro" (+)-catoehl.n,

(t)-eetccbtc, (-j-eptoatechln and (li-epXeatceirl¡r hals bccn

obÈatncd. (+)-tatechlu sr¡ô (-Ì-eptcataoirln are nepurteû

to hnçc boen i csoletoô frw A. eonfr-,¡a Èisrr. barl. (Et ) and

to ooeur ln .È'. m,oll1sslmr extracta (4). Rqr¡ (¡¡2) hcs

lrolatsd (+)-eateciirr, q+)-gel,locetachlr nd Ê Trst rbt rãt-
tctrahydrsæd1av$¡-5-ol fnæ $.. ¡¿glllgl¡lne c¡trect.

OH

OH
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The flavan-3, l+-d1o1 melacacidln (Xff ) was obtalned

from A"_$elegoxy]_o! lreartwood ln an lmpure form by Klng

¿ù B<¡ttwTley (33), and the flavan-5, 4-dlo1 mol.llsacaoldln

(xf f f ) fn<xir A._grglt-¿"sg¿ÍE heantwood ln a

H

HO

oii oH

(xrr ) (xrrr )
cryetatl.lne foi¡n tiy Keppler (tg). Beeldee mo1lleacaeldln,

A. gro]lteetüE te repor.'ted to contaf n a Jeueocyanldln, a

l-eueopelargonldln and a leucode1phlntclln, but theee have

not been fsoleted(4).
(¡) ütiter p olyshenole F. thyl gall-ate hae been obtalned

frqn leaves of .4. adolrsggll and Â. eeyal - (,+3). ï,4Eclur.1n

(2 r416r51t+' - pentaTrydrcxybenøophonone) has been obtalned

from the Båpw ood of A. catechu ,4. catechuoides - sr¡d

HH

H
HO

H

t

A. cundra - ln O.047'3 yleld (l+l+). '{Thlte (l+) 1lete eyrlnglc

acLd, galltc acld and resorclnol ae havlng been found to

occur ln A. moLlleslnn c

(x) Amlno aclds: .A,pant fnorn tite nonnal a¡n1no-ael"de,

, (+) - homoeenlne (xrv) (¿+¡),4-nyanoxyl¡lBeeoLlc aeld (xv)

and þhydroxypLpecolle aeld (xvf ) (46) rrave been rcported

by Vl.rtanen ae preaent tn tho leavee of A. pgntadena - ,

HO

H

HOCH¡CH¡CHNH;CO¿H

(xrv)
N
H

N
H

cqH

(rw)
c02H

(xyr)
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the latü6r palr aloo occurrlng ln A'-fg31no-19-eg - IeaveÞ'

(1) Cgrboly{rgteg: FrÊetrr€ hag becn detecteå tn

A. Bû111ac 1nu wood by Baper clr¡romatography ané leolatl'on of

glucoaazono (¿+7). (+)-ffnttol (XVff ) haE been leoLated frorn

HO

HO

OH

0l{

,OH

( xrrrr ¡

tlre leavee of A.-1998!EÊ.|EÊ l4endl', A.B tolonlfora a¡d

A.-lag3gpgjqþ QÐ, and from the wooö of A. mo-L13-esl$'g (h7)'

It lc of wlclcepreaô oceuBrènec emong the legurnlnosae (t+s).

(m). Calclum oralatc 1rae been reported to oceur ln

al¡preclabLe ananntg ln Aeeclae o.$' t 8þ f a t/ra bark d

A. cambagel (49).
+

Thero aI}Ë ËGvêral reports of "gapon!.n$" ln Aeacla podet

8ê€¿8, and bark, êrg. (¡o), Èn¡t no øpeetflc subatance hae

þoen l¡olated.
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TTTE ISQTAT T.JI.I OF PQIYPHEI\OIIÇ OIDS

Thc leolatlon sf pttly¡rhcnollc cubstancoa fnon plant snat-

crlal ls attarÉaå by thc dlff,teulty thåt tlhaae corrpounda'

partleularly the non-Ketonle flevanotde, do not cryetal.llsc

reaülly ln tha pncacnqc of otlter polyphcnoÌs, and, e:otpt

ln cospamtlvaly ranê lnetancoe, tJroy eaÈ äeccmpanled by

other polyphenolr, oftcn of, hlË;h qolecqlar velght. ?hß

flavanclda r¿ay not ba dlEt111eö 'nlthot¡t dccompoeltS.oa.

Ff.ngl. ptrrlftcatlon ls tbua of neceaett'y by erystalllcatlont
end the techntqr¡el arallable for prellmlnary purtffcation

årð l1mltaä.

The range of metfr<¡da uttllze'å for tho laolattoa of tlrc
nelatlyely fe* non ketonlc fl-avanolde lc lllnattrated by

ttle f,ollowlng Êute$ary,

CatcchÍ,n (x), ar¡a GplcatGebln (xI) havc bcen lcoleteü

fnqs ùtrc bot-çater ertract of 393g!g-g3!9989 t*lge by

Eoveral *orirørs' I'crtsln and Toahl'tatse (¡t ) a¡tracted ùhc

dlr}r oxtract *lùl¡ cthyl aeatatc, and cr?ctalltaçd ttrs

cthyl acctatc - eoluble Bortlon frm ratcr to obtaln e

catechln rû.p. ?oú¡-2O5o (probably psntly racornlc oatechtn).

Prsm "gqt¡G ganbler", ualng tlre sa*¡ã ræthoð but wlth purlfl-

eeÈlm of thc cütlyl aeâtatG-eolublc portt,on by eddltisn of

leed aCetatc tO an aqüofl¡s Aol¡¡tlçn tO rlerqolvo colounlng

matcrlel, thcee E¡orhors lcolated a catçehln n.p' t75-1??o

( (-) - eetechln? ) arú a ssall emsunt of a enteehln
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E.p. 2t5-2t7o (apparontly (f)- or (-)-eplcatcchtn).

(lhe uec of ctbyl acetaüe B8 a colvcnt h,ed, besn suggeeteô
-by Lwc tn I ð74 and the uee of lead acctatc hail been

lntnoduced by Bcrzcl'lua Xn .1857), Olauser (ZZ) c¡tmEtoå
powd.oroð cubc gamb!.cr wlth ethcr for 15-48 hourc; thc

e¡tnacted matcrial cryetallfeeô on trtturattoa under vaton,

and waa ðlesolvað tr¡ f,our volugee of hot rator (quercctln

reqalned udlaeolved), and allowcd to enyetallf.ec. Re-

cryetallt"eatlon gaye a satechln n.B. nOo decomp. whcn

anh¡rdræa.

Fræðarbcng (55) trf.tr¡raterl tho ûrled Aogalg agr-teohu

c¡tract wlth one helf part of aeetonc anð aôüed I Barte of

ether, nepeatlng thle eelsetlve-eolutloR proccsß on the

rcstduc. lhe ethen-solublc portlon ro obtalnad, wag

dleeolved ln watsr, treateô wttñ a ltttle lead aoetate,

anô soncentnaüeü !g vacul¡ to obtafn e crygtalLlue aatechtn,

penta-aectyl ôcrtvatlvo rB.B. { 560, ["] D-2a.5a
(9, to ln caHz0f4). Fræôonberg later (lq) uscd Clauaonts

ncthoil of oxt,ractlon¡ by attentloa to tlrc fraotloa¡sl

cryetall.taatlon, (!)-catcohfn csnlalnlng Eonê (-)-eatochln,

{-)*cploatcchln, anct (1}-aplAateohln Errê obtalncd. Lead

aoctate wee uacd for tÌre removal of fryurltles. lbia
fraatlonal cryatalltaatlon wes dleaorlbcd ln atorê dctafl
latcr (55). Fræðenbcrg also uacd A. cateabu heartwood sa

¡, aoutrGG of (-)-eptcatEchln (¡g), tl¡e ultrlecl beartwooô wae

c¡traeted uXth ether for 250 h,æra, the c¡tract Ías ôlaao1v-
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cû ln watcr (qucrcetln rcnalncd unôlscolvd) aad allowed

to cryata1llee, ylalillng (-)-c¡lleatcchln. The mothcr ltquor

sas a¡traetcd wtth cthcr to¡ 2 daya, and thc c¡tleoted

matcnlsl wae fract!,onally eryetalllecd frm watcn yteltltng

morê (-)-eplcatechln and 6oürs (*)-catachln. Durlng the

cther ertraetlon of the wood, (-)-eplcaüechln may bc

ilepoelteô (57). (lrre l¡olatlon of (-)-aÞlcatochtn fræ
A. catechu heartwood. haE becn r.€pÞaÈctl by seehadrl (58)¡

thc eolô acotonc cttraet wag crygtalüsêd fnom cthyl
acctatc). From cube gaubler, by Iaeacttng rlth watar

to removc çater-colubla metcnlal, and crtraotlng wlth

cthor for ?4O horara, a fractlæ waa obtalnoð rhlch gsrG

on fractlma]. er¡retallleetlon, (+)-catcchtn, (t)-catochln

end (-)-eplcatechln (5e¡, (+)-Catcehta çaa leolatcô

from Ghlneae rhubarb by extractlng the nolet Blaat
naterlaL rlth ethen, d.ieeol.vlag tbc product ln water,

f,lltarlng, purlfylng t'Iro aolutlon by extnacülm wlth

ohloroform, anô lcad acetatc tncatment, followed by

concentratLon and oryetalllsatlon (5h). Frqn mahogany

wood (+)-catechla waø obtalned by extnaotlng molst

ahavlnge stth ethcr, dlaeolvlng tlre product ln water,

purtf,ylng rnlth lead aceùate, followod by aoncentratlon

and cryetalllaatlon (5h). (+)-Catectrln ¡reg obtainsd

fron Pau1llnlg auqgrna eecds tn a slnllan mtnntF (5l+).

Fron e cold alcohollc extract of, tsola truta, by solutlæ

ln water, êxtractlon wt,th chlorofort to remove eaffclner thcn

slth ettryl scetate, end cryatallleatlon of {¡hle extract toffir"
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(+)-catechln and (-) eplcatechln were obtalned (¡g)."

Nlenencteln (60) obtalned (g)-anl (*) - catecbln frorn

Krarnerla ery-Ë¡¿.tqg root bark by extnaetlng wt th ethen efter
-----
a chlorofo¡ln ertractlon, anð f,raetlonaL cryetallleatlon of

the etirer soluble materlal from water. I'rom a varletJ,- of

plant matertal (6t ), he obtalned cateehln and eplcatechln

by elther of tu¡o n¡ethods; (a) wood materlal. wae extmeted ln

a Soxhlet wlth ethyl acataten the extnactlves were mtxeü

wf.th aand, ether extractcd, anð tfiese extractlvee cryetallle-

ed frcrn water, (b) leaf ns.terla1 wae sxtractetl ln e ÊoxhLet

wlth chlonoform, then wlth ether, arrd the ether extnact

eryetallleed from water.

Êchnrtdt and Hlû[} (6?) leolated (+) catechln from drled

unrlpe shell.s of 0.æ_tg399_vgggg by irot aLcohol extnac+.lon'

nemoval of aolvent from the extract, aolutlon ln warm watert

anü contLnuonrs extractlon wttlr ethcn (a preltmlnary benzene

extractlrf,n waê raacte). sorne product cryetal.Lf eed f¡'cxn t¡he

ether durlng tJ¡e extractlon. Purlflcatl.on wag by eoLutLon

ln ôny acetone followed by preelpltatton with benzene.

the catechln mostly remaineô ln the benzene-seetone aclu-

tlon; tt wae enystalLleed frotn water. iiergÊ'¡ft & Kurth

(65) c¡btalned (t )- catectrln and (-)- eptcatechln frorn

&lee concolgl'* barE by ether extractlon (21¡ houra) aften

a Brellmlnary benzsne ext'ractlon; the ether ext¡ract wag

necryetallleed frcm water. From Eo¡nÊ bark fractlons, (t)

catechln coulci be obtatned by extractlon wlth trot watcrt

followeö by coneentretlon to 1ïí eollöe; cryetallleatlon
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Ìeas asÞisted by aûdltlon of a ensll amount of eodlum b1-

ou 3"ph1te.

The only other fLavan-j-ols lsolated from netural pro-

ducts lrave been (-)- eplafzelechln ( (-)2Hr jH clg, br| )4'-
trlhyG.roxyf lavan-3-ol) , (* )- gallocatechln and (-)- epteallo-
catechln (eplin9r,1e 5r7 r5tr4tr5t - Fentahydnoxyflavan-J-ole ) .

The flret was obtalned by ß-1n9, Glarlc-Lewlé " Êi i¡orbes (61+)

f rom a 6amp1e of å141_1 *p. i:eart-wood by ethar ertractl on

of the r¡'rood after a petroLeum ether extractlon, and

cyyetaLll.satlon of tÏre et.'ren extractlone frc¡n waten. (-)
Ðptgallosatechln rrad cbtatnod by TsuJlnåre (65) from grêên

tea by e¡tractlon wii,h watenrpreclr,ltatlon wlth lead

acetaterFerïiovål of, lead âG eulphate, extractlon from water

wtth ethyl acetate, ånd aga.ln from water wlth ether, at

whLch otage a cryetaLllne product wàs obtalned.

(+)-Oa.ffocatechln hae been obtalned only by muLtlple partl-
tlon r¡¡ethode, to be dlscuese,t later.

The ftrst flavan-3, l+-dlol to be lsolated (tn erude

f orm) was ¡nel,acaclclln f rom 4.:_jaelgqgåLlon_ (35). The heart-

wood, after extractlon with 11sht petroleum, was extracted

for 5-4 ðayo wlth ether, when crude melacaclôtn depoalted

from the ether eolutlon. Sçshadrl" hae reported the

1eoLatlon of leucodelphlnlülna (66) anc, a leueoeyanldln (67)

by fractlonel Breclpltatlon from a eolution 1n ethyl

acetate by Ltght petroleum. A col-d acetone extract of

defatteu ptant netertal wee ueecl, Êd the cthyl acetate-
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solutlon wås drled over luagneelum eulphate. üther

flevan-J, h-dtols have beon lsolated by thc uea of multl.-

ple pantltlon nsthod*, dlecueeedl below.

The compounde cyanornacluri.n and peltoffifnol conteln a

flavan ¡rucleus. Cyanomaelurln was obtaf.red from ;trtl¡eag-

pge_lnte&rl_9g3lg by hot water extnactf on, treetrnent wlth

lead acetate (whleh removed morln), nemoval of exeeas Lead

wlth hydnogen uuLphlde, co¡Ìcentratlon anå extnaction wlth

ethyl acetatc; from thle extraet, cyancur¡aclurln

oryEtalLleeÖ on coneÇntnatf on (6i-i¡. Peltogynol wae 1g-

olet'ed from feltogfiprp-orphJrrqcgrdåa by hot water ex-

tractlon, addltl.on of eodlu¡n c.hlortÕe, extractlon wltb¡

three Bortlone of cthyl acetate, drytng the extnact arË

preclpltatlon wlth llght pctroJ.eum (69). Botlr theee

compounds have becn lsoLated ln necent years by multlple

partltlon proceduree.

lhe ter¡latlon of lretonlc f1-avonofuJe, ls ln generalt

much çae1er than th¡at of non-ketonlc,' flavanolds, becausc

they cryetalllee more reacllLy. lwo teehniques åre note-

worthy; that of Endt¡nnn and l,lndeteðt, ard that of

Baeegawa. Erdtman ðevcloBod hle incthod for uee on

Plnu! DFp. heartwooûe (ZO¡; an exaunple of lte use le the

lnveetlgatlon of Plnge csgjo-rtg vetr. latlfoJla by

Llndetedt (Zt ). the heartwood was extraeted wltJt ether

(whleh ertmcted llttle polyphenol"te uraterLal) ancl tlren

vslth acetone. The acetone extract wae cOncentnated to

a By!'r¡p, then dllutect wlth ethcr. The deposlt whlch
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waa obtalnecl was conalderod to be ilr¿e¡nbran€ aubetnncegtt,

a terrn fntrodueed hy llr,citii,ån (7'àj bec,îuße eiirsr extr,îc-

tlon of tlte tntact v;cacj fplkrci ti.¡ sxtract ether-soluble

¡$aterlalo eubseque,r-'-1y,.¡btalçecl by acetone axtrsrction.

The çtner, eolt¡tlon ot¡talnect f rorì tne ¿ieei','3¡."e-e-xt.rnct wea

slta;',er¡ Bucceeeively' rilt'h Ër,'lurated" åqueouâ scldlum bl-

c¿rrhr:nqti.;r wil:h ¡¡. s¡ciiul¡r ¡l:¡r'h''r¡ãte eoiu'ljJ-L'il, tr,¡1ih dlLute

sc{ilur¡r hycl¡'oxi¿ie (.{.t.'¿ to (}.t¿;,,) &nü l-nth strorrgef go{:-ilrür

hyciroxirie (l+. i';'J';. Iir'.i:ir e.queous eixtrftet v¿ae aclcllflecl

wltl¡ euiphunf.e ,-rcid aiiil *xÍ;rt=ic'teu tiltTr eti¡er. the ear-

Tron*.¡te soLr¡tj"t¡r¡ ¡ficir.{.e.l pinoc.,rribt'fu^t (5rT-ritlr}.tlroxy-

flavalone) ancr plrrotr¿.rnhsir¡ (5, 7-rlitrydno:cyflnvnnonol ) .

The dlLute nyrlrcixlde solutíon ylelded Flnoceral¡nLn and

plnosylvln (J, 5-dlnÍdro¡ys¡1l.bene). The sÈrong lry-

droxlrle soluti on ylelded plnc¡syl'¡ln rnürsnethyl ether.

l{age3awa ånd oo-rrorkers have basecl tlrelr technlgue on

solublLltles; eD exarnple 1s thetr exarnlnatlcn of

Pnunus vgrecunda ito¡ri'twood nj). The cnr de mettranol

e¡trect wap cltvlded lnto ether*eoluble .*nil etlryl aeetate-

soluble frae+.,lonn i:y extractLr:n of the dry sollå, The

ether-solu'ulc portf.ùn rüâs subôlvlded lnto benzene-solutrle,

water-solubLe nnÕ re¡nEÍ¡rrler' The bensene:-eo1ub1e por-

tlon yle1decr pl-nocerübr1n and lsesaEuranetln (5r7-Cfny-

dno¡y-4-n¡ettroxyfl*,venclne) ; +,nçl'¡ater soluble pontlon
yleLded tarlfol-l.n (5r7, J', kt -tetnahyðroxyfl"avanonol) ;
tha nemaLnlng ether-Eclrrble portlon yleLdad genkwånln

( 514'-dlirydrory-
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7-mothoxyf,lavone) , Aeni eteln (5 17 ,4t-trlrryttroxyleoflavone ) ,

and pnrnetln (srttt-,llhydnoxy-l-rmethoxyleoflavone). The

ethyl aceüatç-çolublo pCIrtl on yielded verecurxiln

( 5,7-Af nydnoxyf lavanone þ-glucosfu,te) and laoeakurenln

( 5r 7-ttytydroxy-4r -methoxyfÌavanone J-glucoelde ) . Thla

exauiple te lnt,eneatlng 1n thst corapounds wfüh more then

onQ free (not H-bcnded) h¡rdroxyL s'ers not banzene-eoluble,

only the polyhydroxy f,lavanonol was soLuble ln both ether

and water, and the glucoeideÐ ü/Ëre no$ wator-eo1.ub1e.

The proeedures of bcth Erdtrnan and liaeegawa are depen-

dent ftnally upon erystal1teetlon for the eeparatlon of
m1)rtu ree.

The n¿eühode ,of leo].atton of non-ketonle flavenolds

sunm'iarleed aþove w6r6 developed for uee wlth plant rnater.-

lale yleJ"dlng nelatlveJ.y olmple frqctlona' otr¡ extnaetlon.

fbe approach to eaeh Leolatlon wae Largcly emplnlcal.. In
th.e maln, tfre inaterJ.g.ls lnveetlgated tffere tradltlonal
tannlng agente, rlch ln polyphsnollc matorfalr Vet cuccess

was aehleved only ln a few cages. Unt1l the lntroduetlon
of påper chrunatography lnto tirie f,leld about j9l¡8, the

only real knowledge of the Bolyphenol coryoeltton of

ext¡ract¡s was that derlved from actuaL lsolatl.orìBo Exton-

elon of knowledge of the oceuprenee of known polyphenola,

and dlecov€ry of new polyphenole, weng very alour.

The development of ilaper chrornatography brought abmt

a completc change ln aBpnoach to tbe problem of the

(



lsolailon of PolY¡lhenole'

18'

'r'he typee of Po1YPhen¡¡Le ln a

mlxturc, thelr relatlve abundarce, and oscaeLonally tlrelr

l.dentlty beeame ascertalnable" It, becamc Boaslble for

the chernlet to develop a eyetenåt1c approach to lsolatlonst

and to follow readlly ttre progreËts oú' teolatloIlE¡

Beetúee 1ts analytleel uðer paper chroqEtography, hae

been ueeÖ for lsolatlon of ¡iolyphenole ln amounte guffLc-

lent for charaeterlsatlon and lóentlfleatlon'Rour (7¿+)

ueedpreparatfvcBepcrcÌtromatographyfontheseparatlon

of, (*) catechtn and (+) - gallo-catoehln (frqa

gaguarlna 9gg-lse!1-gg1g)t thece compounoa could not bs

eeparatcdbyerystalllgatlonfrorawater.Theamountof
poì.yphenol whlctr may be easlly handled on paper sheeta 1s

howeven uoually too arnall; the uEe of columne of ce3lul'-

oee porrder permf.ta eoriewhat S.arger amor¡nte to be handleð'

Iixarnp;.es are the leol.atl'ona of, moll.leacaeldln (t9)t pelto-

gynol. aro peltogynol B ("15), (-) - eplcatechln (Ze ¡ and

dihyrtromorln ar¡$ dl"hydrokaern¡rferol (71 )'

Aetrnl.larpartlttonprocedurreletheueeofcclumnaof
sllLea gel. Theee w€re ptoneered by BradfLeld (ZO¡ and

proved euttablo for the lsol'atfon of (-) - epleatechln'

(-) + eptcatochln gallate, (-) - cplgalJ-o-catechln and

(-)eplga}locatee.blngal'latefrqngrêentea.ríathway

Qg)haerecent]'yueedt,hleeyeterttfortholgolatlonof
(+)-catechlnand(*)-gal.loeatechlnfrqnoakbarkex-

tract, anð i,.ayer (so) for the leolat1on of (+) - gallo-
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cat6chln.

A further tncroaae ln ecale le achleved u81ng

11q11iô/llqulcl partltlon dlatrlbut1on. Aftcr CorEe (61 )

uscfl thle procedurt fof tlre ceperqtlon of chlorogenlo acldgt

Foreyth (SZ) applleö lt to fÌavanolds. He eeparated

(-) - eplcatechln fronr a leucoanthocyenldln uclng athyL

åcotate anö water !n a Bu6h anô Denacn (S3) proeedure¡

(-) - epleetcchln wa8 rnore raadlly Ext¡racted by ethyl

aeetate tJran th¡e leucoanttrocyenldln. Reeently cot¡nter-

currcnt dlatrlbntlon haE þeen uaecl fsr the lsolatlon of ¡

7 r3' ,l*' - trlhyðroxyflav¡¡¡-}r lr-dlol, from quebrecho (ethcr/

water, k eboutQ.tS)r anô oyanoruacLurln frorn Aåt-oca-rplt!¡

lgtegPrÍeLlg (cther/watcn, k not ava!.lable) (64).

rlúrhamrnsr and tdjagner ( ñ5 ) haye attempted to correlatc

the Fantltlon coefflclcnts sf scrÉ flavonolg anü flavoaoL

glycosldes ln a aerl,ep of Eolïant syetoras, wlth tùre Rf ths

flavqnoldE exhiblt on papêr eTrro¡natogramar wltt¡ ßone

8UCCea8.
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DISrugglÜi{.

a

The worh on he&rtvrooôË çeB di.rected toward¡ the lsola-

tlon qf ttre Leueoanthoeyanldlns. In two caees ather ex-

tractlon of the wooa Save crude melacacLúln, but the

f,ractloae slêre v€ry f.mpure, ano repreêented a very Er4alÌ

prollortlon of the melåeecloin actually present ln t*re

ìrogd. After conslderable elperlmentatlonr the beet }1ne

of attacit gçeÍreð Ùo þe flnstly, to 'cbtal¡¡ a f,ractlon con-

tal.nLng the 1ow molecular weiSht polyphentrllc riiaterlal,

and then to obtãf.n from ttrle a lnlxeð leucoantlrocyanldln

fnactLql rvhlch could be f\¡rther subdlvided.

Extractl on of the polypr¡enols fnom tl¡e woods wa8

usuaÌLy fnirly eomplete wfth refLuxlng aeetone, although

the tlme reguireo wao longen than was dealrable when deal-

ln wftrh cqnl,oundg euoceptlble to darnage by heat. Re-

f}uxlng ether proveå very lnefflelentr anÖ an Experlaß€nt

wlth cgl.d acetqnÊ e¡t¡'actlon gave lneønplete oXtractltn.

ThlE eold acetone extnactlon gÊYe a ¡ìrlxture of poly-

phenole ln which the Leucoent}- ocyanldln fraetlon wåe

slmllan to tirat obtalned by prolonged hot extractl oD wlth

ecetone. That hot acetonc dld not eltraet tttc poly-

phenol.6 cottpletety waa elrown ln Bxtractlon B. fn ü¡ln

extractlon" bot aeetone eltraetcd f,rom A.-harpgpsrlllr heart-
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wood 5','' of lte welght as polyphenole; after hct ecetone

ceaeed to e¡t,ract nluch m{)re matorlal., hot ethanol extract-

e0 a further O.67.1 of polyphenols, nralnly lcueoantÏrocyÉn-

1d 1ne.

The acatone anÖ ethanol extracte ìfg!¡e concentrated nnd

tatsenuplnwetor.ThtegavÇrmrehþnownzuoorçhoueln-

solubLe rnaterlaL whleh dld not prove readlly euaeepttble

topurlftcatlonprcceôuree.Tlrepolyphenolseoughtwere
found ln the aqueoug eolutlon, frqn whlch they '¡jere r"caå1Iy

rece¡veredbyextraetlonbyethylacctnte.it]hedj.etrlbu-
tlon conatants of the }oucoantteocyasldtns of the rnelaealdln

serleB are euch that extraetlon wtth ethyL aaetate requlrocl

tÏ¡e uge of c,cntlnuouE extractl'on. Thla rneant that the

pcil.yphenol-s were ltept at gÐtC ln elther v¡ater or ethyl

acetate for abor¡t g hours. owlng to the pregence of r¡meh

polyr,rerlc mstcrlal 1n the wat,er-go]'ub].e fraetlon lt trag

dlfficult to detcrrnlns whether thle treat¡nent produced any

decomposltlon or condeneetlon of the I'eucoantlrocyanl"Ôln'

The producte rrer8 slnúlar to thoee obtalneÖ 1n other cxtreet-

lonswirerecontlnuoueetirerextractlC,n.;ÏTaguged.

The nature of the ml.xture preeent ln the cnrde poly-

phenols of 4.. hgrpoplryl]g le ehown 1n I'1gure 1' tha

p ol-ypTrerr ol mlr ù¡ rne of A. excel-sa wag found to be elm1lar

(Extnactlon H ); that of 4:_rngrgSg¡¿lg¡ wee not exarnlnedl

lngucTrðeta5'].butone-Èl!'raenslonalchromatogråmg"'verc

generel"ly elmllar to tbe ehrc¡nrst:¡granÊt of correspond'lng
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fractlone frqn tkre firet two epecleß. To obtaln the

eeparat,lon B}tor,vn In Þ'lgune f-. the polyphenoÌs were sub-

.-;ected to eirutrter curuent ¡llntributlon and fraetlona ex-

amlned by paper chro¡iratography. Apart from traeee of

polyrterlc rnaterlal (not shown ln Ftgurel.), the componente

fall lnto two irraln grouFs¡ that group not ne.edtly ex-

tracted frorn water by organlc eolvente whlch lneltides

nrelacactdln and an lBotner, leonrelacacloln, and t'hat gru¡tr)

rearllly ertracted frorr¡ water by organlc eolventat whlch

l¡cludes å thtrd leusoanthocyanf.dln eubasquently f,ound to

be ü-ethyl Jsomelacacl.dln, and ketonlc flavonolde. fhe

differe¡reee ln the varlm¡o diçtrlbut'lon congtants 1e such

ùhat lt was posË1ble to obtaln an al¡n<¡st cornplete separa-

tlon of tliese two 4roupa uolng eeparatcry f,unneLe; thle

enablod cortelderabLr' quantlttee of po).yphenole to ba

handled.

!'urbher wOnk tyan s.gsleted by two elr"eurnstnRg€s. Brlrst

the arnount of non-letreoanthoeyanldln rraterlal ln the

leea-readlly extraeted fnactlon wae r¡eFV srnall (fn the

case of &-Í¡EgggEþü.}I-a and A. ex.cefsg) snd ,eeconôIy, 
1t

wag foungl that laomelaeacldLn a.nd 9-cthyL lsomelccacldln

were readLl.y |nteneonvertlble. lhue wlren thle fractlon

w&s botl-erl 1n ethanol cont,alnÍri'l a t'race of wealc acld, and

the u-etTryl leornelacacldln ratnwed by a dletrl'butlctn

proceclure, the remelnlng polyphenol tqas largely rnelacaclâln'

The leolatlon of erude melacacldin by King anð rlottoml"ey
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by ether extractlon of å:_gg!'g_cr¡ylr;! suggeated thet ctitcn

extrectlon fr.orn an aqìlsous salutlon of thl.s crude

melaeacldfn fractlon mtght glve a depoel't of meLacacldln

ln tJle et[er. Thte wqe found to be so tn €orne tnetanceat

and the rnelacacldf n proved tc¡ be cryêtal-ltne and sufflcient-

1y pure to recx'yetalli^ee frern ethanol.. The condltlone re-

qulred to obtain cryeta].llne melacåctdln ln thls ether

extractlon Éteem to be that othÉr low-niolecular wef.ght

polyphenole ehouLd be âlrrlost eonrpS-etel-y abeent, and that

the concentrstlon CIf rflÊllåcaclcl1n 1n t'he âquf-+oue solutton

belng extraetatl shouLú be hlgþ.

C:ryat"a1ll.ne r¡relacacldln wae cbteinetl fot'tuitousLy dun-

lng itan(llfng of the rnixeê leucoanthocyanlotn fraetton. It

was found tlret ileatlng ¿n alcohollc syn¡B of tire mlxeú

leucoanthoeyanfdin resul.tod 1n the f srnntlon of erystalllne

rnelacaeldln. The explanatlcn for thie eeens to lle ln the

conversLon of the lscxneLacacltlln Fl'eeent lnto Ç-ethyl

leonrelacaclotn, whlch wouLd åppeår to lnhtblt the cryetall-

leatlon of melaeacl.dln leee tirsr¡ lsonelacacidin üoeB.

The reaôy lnterconveraLon of lsr¡neLaeeclrIln and Q-ethyl

Leomel-ecaclú1n permtttecl tho leolatl on of the l.atter. 'tlhsll

heated ln water, e),lghtly aeld, the u-et'Jryl lgo¡nelaeacldln

proeent ln the more readtly çxtracted fractlon of the poly-

phenols wae cÐnverteÕ to lgom€lacacldin whlch coul'û be

leolated by å tiletrLbgtlon process and reconvertecl to

g-etlryl lesmelacacldln, whlch could be obtalnod ery8talllne'
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'fúhlle no experlmental iyürh hes been d.ûne on the queotlon,

1t !e el¡troet certain tii.at t-etityl ts,:xnelacacl¡l1n dosÊ not

ex1ßt as s',rch ln the Ðlant. The *vidence sugÊg3ts t'het

lsomelacaelúln does occìrr 1n ttre p,1":a.nt. Ïxperltnental ïuolü

on the lntereonversfon of the leucc¡rrnthucJranidlng elioweci

that ;nerneaeldtr¡ ls cü¡ilpÊ'ratlvely s'hÐ'tll* 1n neuf'ral or

wenk acld sa?.utf on, anlx yet extrac'blon of ¡1. ligrpolhylla

r-ieårtìîoú)d wlth cold. acetone (¡,xt.nactlon F-) gâYe an extract

contalnlng 1.sor¡1elåcçre1cìin ln quant,l ty eranpa.rnble wlt'h that

1n hot aeetone extracts. jioux (¿j6) has repcrtea that

-å". riel" nn.Jx-vJ.on containg twa l"eueoanth ocy;'nld lrie.

Cnyotalllne melacaetül¡r ecrJ"ci. not he obtalned frmi

the samplo of .At j¡iglsncj:ryl"op heart,v¡ood exalnlned, hut waÊ

obtalneö frcm tlre heartwoods of .4, harJ ouh-vl"la ( fr rst

eamp1e,o'6and1.Û,L;Eeccnråsairtp1.e,o.p,l)and4@
1O.t+Í,). The most dlreet and rellable procedurÊ for the

lsolatlon of melacncld.l"û la tiiEt useð" ln l:ìxtrectlom I
(fnun As-gëgg]-Eg) . Q-E,tÌryl laomelaeaeidl¡ waa preBared

ln ylelrts of ebout A.2?" from ii¡e hoantwoodg of ell ühree

spectes, but ln the prëFeretlon of this compound fr<¡rt

extracte of Â. lrarr¡oPiryll-a and ,À.' oxcelee not alL fiIs

lsomelacacidln wâe utl11sed. As lsorueLacsclgl.n was not'

leolated cr¡etall|ne, the efficleney of the proeedune þy

witl.ch !.t wae lsoLateü ås Lts !-etJryl denlvatlve cennot be

aeeessed accuratcly. In the exampLe glven fsr the p¡te-

paration of g-ethyl leomolaeaef.dln, the ylelô of, crystall-
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lne product ças abart l5?" of the t"?reoretlcal aegumln.q t'hat

tÍre rnaterlal ueed was purê leomelacacldln.

Althougtr no atternpt lvas rlåde to leol"ä.''"e the ÐtlÊ-

leucoanthocyanlciln pol]ru¡henollc coraponentst ttrnee we¡e

readlly obtalned . T rsrir rltt-Tetrahydrorçyflavonol'' wea

obtal¡red on ccmce¡rtratlng the t¡eetone extract of

@tr'eartwocd.Thlaharlbeenobtalnedfrqn
A. ruqlanoxËs! by Klng a'nd l"ottofirley (31)' Durlng con-

-

tlnuareext,ractlonof¡J_Eæ-9El¡y.*llelteartvo,ooolieton].c

polyphenole wtth 11eht petroleunt okeni'n (3rt+,2''l" l!'-

pentahydroxyciralcone) sryeteLliee,l, from tÌie aquecue solu-

tlon. Thle compound rì.Bd not prevlously been leolated frm

4ggg¿g eP' but had been obtalned by Klng and King (87) fronn

Cy1lgodlgcug qgbgJlengþr and occurs as tire 4f -alrrcoslde

(mareln) fn ç9g99Pg1E êtrrp' (8ü)' The clrcurnetencee of tts

laolatton ln the preaent caee euggeete lhat the cÔrreBpond-

ing flavanon.(f,f¡fff ) wae pre'ent ln the e¡tract, åffi ì'ra.

belng converteÕ fnto okanln (XiX)'

H
H

HO HO OH

COCH,C H

(xvrrr ) (xrx¡
Tne tt¡lrd non-leucoanthoeyanlöln lsolated (compotrnd A)

wae not ldentlfled. lts colour reactl<ms luggeeteil that

lt wee a flavanonol; as the Other pol¡¡phenoLs leolateð

had the meracacldfn hydroxyl*tlr)n pa-tter"n, rt le posalbly

OH

OH
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a TtErstrtlt - tetrahydroxyflavanonol. It was abtalned frc¡n

A. eNcalsa ireartr¡ood, ano itas Fresent 418.' ln É*r-glg¡¡1æryLlg

Sreartwooc.

The heartwc¡t¡d of þ lnteI-tex.ta ylefuiea & nefr ieucoantho-

cyanidln, teracacldl-n. Thl.e eompound wås obtelned ln crude

f'cirm by cour.iter-currer¡t ciiatr¡butlon of tne PoLyplrenollc

fraetlon, ånü was cnaraeterlserl åe¡ l"ts tr'lrnethyl et'krer'

1-he extractt frou¡ "rt¡ Lnte rtexte containerl trree leucoantho-

cyarrlcíina, eppsrentLy lnter-relatoci in the BaiÍe wn.y aB the

Ieuec¡enthocyanlcilne of the nrelacaciciln ogrtL€e¡ Éiowe'vert

an atterupÈ to obte|n U-efihyl lsoteraeaciciin failecl; the

soLutlon on reaction with .P - toluøneeulphfnl'c acldt yleLd-

ed isoteracacldin B - tolyl- euLphone.

T'he llork wlth À. I ntertext,å was rnarle difflcult by the

preßence of cû¡iparåtiveLy large guantlties of brownt

apFårÉntly nlgh ûloLecular ¡relght, polyphênolc. several

methode of prgcesslng ertnacts werê trled in atternpte to

reduse tilefr amount, but wtthot¡t EuceeÊs. funong tfte

mcthods trleci wae tirat ueed by Llndateét di Brdt¡¡¡an (€.g.

71)¡ rrarnely dllutlon of tiro ecetone extråct w1t?¡ ether'

It wae f ounÖ ünat wlth af¡ unðrled åcet'Jne oxtrect, the

Leucoqntlrocyarlllne wer6 cit.strlbuted between the ether

layen and the other phaaee 8o tbat several ether extrac-

tl0n8 Werè nQce8ðAry to ¡'ecover them. ThiS procedÌrre gavo

å eomparatl.vely hf.gn yletd of total pÕLyphenols and of crudle

teracacldin.
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The yleLd of purtffed teracae.idfn wae O.5li fnorn the

flrnt erimple, antl erbout ll.O5:. from the neeond remple.

A brl.*f oxÊr,ilnatlon of the poÌ3ry'iienols of A moll sslme

'fiae slso carri.ed out.

trlnJ.tcl wa.o preeent 1n all the heartwoode exet¡¡lned.

It waö ct¡taf neCl ae a deposlt dr.lrlng fli.ìrúe acê+"oll* e¡tråe-

tl ons of -4. rneianosvlon iteartwood (about o.9'-+i) anci

À:_Sjj-11.g.slgÈ ireartwood (t.5;i). In bcth cssesr Do depoelt

u,.âs obtained ln otìrer extractLo¡s of the sâilte santplo.

Pi nL to1'rrîF6 1€'Jlatcü. frcrt .f'.. tn't'ertexta "l'ieart'rloCId (0.3ît;)

and Ar_,llggiBlyllå Leart,,iocd (O.O5:'i;. f t was oetected 1n

A. excelsa lreertwood. by paËer cllrcmatography. The

f"eolation of p lnitol from å.. molllstlrna wes reported by

$teptren (Lr7 ) and by I'eppler: ( 1 iq ) .

Tlle fl"rat aatnple "f !'-Q{cg]gg neartwood ytelûecl

h-hydroxy.'¡tÊecolleacldinCl'2:Z-yleÌè'Ttil'esttruulateå
examlnatl.on of the lvc*d +arnplee f;r ainlno-actde; the

reeul. ts are gtr ven 1n Table 1'

lhc eaprooûB èrenl.nod oontÊtncå lt ttle, lf a¡¡y'

polypÈrGßola, tnd Do ôctallcel laveatlgutt o¡¡ lrEG BadG. Â

sËill anatüilt of mnnf tol saa lgo1at6å froa A. ¡aclaaorq-llm

gaDEoodl.
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r s O¡iÍIu,Ât.å,cltI N .

Although they dld not obtaln pure rnelacaeldln, Klng and

Bottoruley (rt) eeÈabl.lshed tlrat lt wae a 7¡ 8, 5tr4t-flavan-
5r4-dåo1. l'c was shc¡wn to þe a glg-glyeol as the tetna-
mcthyL ether fonned a cyclj.c carbonatr¡ frorn whlcn the tetrc-
methyl ether diol wsre obtalnarì on liydrolysls. Kln¿ç and,

C1ark-I¡ewls ($9) ?rydrogenated 7,8, 5r r4r-tetr.a¡r¡ethory-
flavonol to a 7 rür5'r4t-tetrsrse'thoxyflavanciloL and obtaln-
Gd the nacemate correapoudlng to uelacaclrtln. Thle lndl-
catae tkrat the eubatltuentg at C, end C3 ane gþ ln
melacacldln. une of tJre at,,ls of ti¡e present worh o¡¡

melaoacialn waa the clarification of thls polnt. rt waa

orpected that lt r¡ouLo be poealble to renove the b-hyöroxyl
group from nelacacidln tetramethyl ether by sereetlve hy-
dnogenatlon, to g:lve a fravan=J-o1. rf the subetituents
at CU anct C5 are ele, the etereoehenrtletry of thle
flavan-]-ol rvoul.d. be almliar to theù or' eBlcatechln, anil

the J-tolueneeul-phonate on ireatlng wf th \ydrazine wour¡1

undergo a -lrg3-g-ellmlnat1on reaetlon to give the flaven,
ea elth epl.catechln (SO¡ ancl eplaf,aeleehln (6¡+). If tbe

subetltuents at c2 and 05 are @p, the toi.ueneaul¡ihonate'

of tlne flaven-5-o] iøould not react eo neaülly and wauld.

undlergo fragrnentablonr å8 rvlth satechln {g9rg1"'. 'Xhe ueo

sf thls reactlon to c¡t'ablj.ah the reletive conflguratlon at



29.

C2 and C5 t.n f,lavan-]-olg, [s dleeueacd by Klng, Ola¡k-

Lcwle anc Ï-¡orbee (64).

the tsolatløt of crystalllne inelacacl-dln hae rngant tha?

the hydrogenåt,ion io remove t'h€ benøylJ.c aJ.cohoL may bo

carrleû out on the BhenoLic compoundr whlch rrny be of

advanta¡¡e.

The e¡perlmenta] rele,tl orr*hlp between mel-acactCln and

the twe¡ AÈher Leucoanthocyanldf,ne aLEo r¡neeent !n the

exüracts of A. hglT¡%llrrtJla, A. 94gglÊ*" and 4:. ¡n9le!o¡I'lg!

i.e ehown lrr Flgure 2. !-Ïìthyl leornelacacldln wae lEolat-

ad 1n eryetalllne forni. It 1e constúiered to be l+-Q-etttyl

lporneLacaclsln (Xn ), nelaeactdln betng repreeenteÖ a.F (XX).

OH OH

r{ H H

HO r-t0

'0

0r{ oEt

The evldenee for thls structure for 9-ethy1 lsomelacag-

tô[n la eÊ foll.ows: analytleal ffç1ures for the anhydnoue

ßeterlål agree with the forrnula Cl7Hlva., end ehow that

It contalne an Q-ethyl group (one u-alky] and one C-rnethyl).

l{et}rylatlon ul"t}r dlazornethane followed by reaetlon wlth

þH

(xx)

H

(xxr ¡
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ç!!Sg 10y'" in 90 minutes

r n 0'5 N-HOA c ot 100c

50/oin 60mirutcs

in 0'5N-HOAc ot 10f

50/oin 15 minutes

boíl.ing EIOH +1/"H0Ac

/

lsomelqcqcidin

10To/o in (lO m¡nutes

in 0.1 N-HOAc at 100"

rn

ßO% in (1 minute

in 0,01N-HCt ot 100

Q-Ethy [ ísometqc qcidin

Fiquru 2: lnterconve¡,sion of
isomelococldin ond

metococídin,

0-rthyt isomelococidin
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I-toluon€sulphonyl ehlonlðe ln pyrldlne gave e etable

cryetal-l.fne tetre.lnethyl Êther to}¡i:nesulphonate. Thls

ehowe flretly, that the molecul.e contalne four phenoLle-

hydroxyl grorpe snd, necondly¡ that Lt, ccntalna Ðr¡e nÐn-

phenollc hyclroxyl ¡ztoup, end, thfrdly, 'titet thfs éirü¡p i.e

not a irenzyllc alcolrol aê theae, eepeclally wlth a ¡-meth-
ory aubstltuentr FiLve unsl;able toluc.rneeulphonet 

"+?')T*"*
the coripotrnd cuntalns e flavan nucleue 1a ehown by 1ta

convengJ.on by hot mlneraL acld to an anthooyantilln. ;11Fo,

reaetlon wlth toluenesulphlnlc acld gave the såìne protluet,

a eulpbone, ås Fr&s obtnl.ned from nrelaeacldin. \s tha non-

phenollc hydroxyl Froup rnuet be loeated at LJt the ethoxyL

group mrgt be on tlre CInly retne,lnlng carbon atom not contaln-

lng an oxygen-subetttuent, that le at ÇU.

That tJte ctirsxyl group f.e aR lntegral pant of the

rnoleeule ls ehown by eeveral facte. p-b:thyl leornelaeach.

dln waa, before lte stmctur€ v,,ErB realleed, recrystalllsed
frorn methanol-water lnLxturee trut the þethyl gro¡B remalned.

Tho Q-methyl corapound may be neautly rllstlngulehod from

B-etktyJ. laomelacacldln by paper c}¡rornatography ln the sol-

vent syoteme !-butanoL:acetle aeld:water . nd 2!l aqueorra

aectlc ac1d, wher€ compurnôs dlfferlng ln alcohol of

cryetalllsationo Loee tirelr eeparate fdentlttes Q-Ethyl.

leomelaeaclöln may be readlly peperat,eo fncm f.somelaoacldtn

by partltlon dletrlbutlon between waten and ether or water

and ottryl acetatc, wlrtch wcn¡.ld not be the eage lf lt wcne

a slmple alcohslaüs. It uas
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Brrown by Bate-SmltJr snö lfestall" (gl) that thre Rf valuee

of polyphenol"e such ae fLavonolg, anthocyanf¡4lns ; ârld
1n

f l.avan- j- o1õ^ !- bu tanal : ace tl c acld : wa te r ane dependent on

the nuniber c,¡f irydroryl ¡4roups preËent ln the moleeule.

ü-I;thyl lso¡nelaeaclciln has an itf velue stmllar to those of

(+) cetechln, (-) - aplcatechtn ard mollleacaclüln ar¡d

¡nuch nlgher' trnan that of n¡elacacLdln. Bate-Smlth anrl

ilestall havç ueed the ts, value, 1.e. 1og1 o (l*r-t) to

conrelqte gtructune snd c.hromâtognaphlc benavloürr The

Iì,r, valueo for ¡lrelacaçld1n, lsonrelacaclÖln and ¡l-etltyl
1:somelacs-ciriln tn but,anol;acetlc acld;water are O.l+1 ,

O.25 and -O.21 . The dlffenencee between tlrat of t¡-ethyl

1s'ðmelacacleitn anö tlre others (Q.62) a.46) are *1m11'ar 1n

s!øe to the A R¡, values fotr.nd by Bato-smLth and. 'rlcstall

for t'la.vonols and l.eueoanthoeysnLdlns and by Bradfleld and

Bate-¡irriùt}r f or flavan-.ã-ols (9h).

In ecnnectfon wlth tkre f o¡mulatlon of Q-etny! 1e6¡rrel-

acaclciln ås (XXf )r tÌrere are two further polnte whlch

nrrrgt be considerecl. Ttto fi.ret ta tha possl,blllty of a

rêâFpen¡;eiilent precnded by ån openlng of the pyran nlng

durlngg eonversf on of laomelacacldln to thc Q-eth¡'1 eom-

pound. Sueh a rång openlng occurs r"eadtly wlth

fì.ava¡¡s¡sg (XXlf)19-:gfve,'cnsr.lcones and r'r.l1th flavanonol"a,

2-benayl-it-hydroxycoums,rÊnones (XXl.U) (95). The rlng

openlng 1s favorrred by a}kal.lne condlttolì8. It i.e
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OH OH

0 (xxrr) (xxrrr)

uriuoubtedly due to bhe presence of tfie earbonyl' grcnrp anö

[E uitiler lnitLated by or aÐeteted by remwal- of a proton

fr,¡i¿ the /,-catOon etom. iiuch a nlng; openlng hrS not

been ¿bservecl v¡lth f lavan--4*o1e; ln the¡Ee thc rlng 1t

ç]ssv€d only on recluetlon srgr by s.:dltrm ln etlranol.

Pcssfþle flt¡r¡nulae such as (XXfV), (X"XV), (XI"VI) would not

glve a etable tetnamethyl ethcn tolueneeulphonate.
H H

HO 0 OH HO 0 c OHc

OH oEt fr*f*
Et

(

H H OH

HO OH

oEt

OH

(xwr)
iJ¡isaturat,erl tlcchclates eueh a6 (nffII)tna (XXVfff )trray be

e¡clude,t ao the e,;mpourtd hae the ethoxy frgup coval.errtly

0t{

OHH 0\
HO HO

Cl-l=CH
EtOH

H ( xn¡rr )
H EtoH

(xxvrrr )

bounO in the ¡i¡olecule. 'Jhe benzoeoumaranonoL and lgof]'av-

an formuLae may aleo bo excl"uded aÊ Q-ethyl taorneLaeacidtn

H
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glvee ân anthocyânldln on treatlng 1n acld.

,li aecond polnt to be coneldared 1g füre report by Rour

anê ß111 (fe¡ that acrnÉ leucoanthocyanldlne on heattng

wlth anirydroue hyðr,ogen chlortde ln p¡,opanol 6tve two

antaoeyanlcilns, one of whtch ap.reårË to have an alkox¡.

groupo V-l'jtbyl lsorËeLacacldln, on h.eatlng witlt aquçouâ

ecLd, gÊve the sanre antirocyanldln ae denlved fr"lm

ruelacaclúXn. Ttile confir¡ne tlnt the ethox¡rl i4Foup ls at

C¿* wlrcre lt would be rernilrcd. Srarnlnatlnn of the e:ffoct

of equeous aeld. uoing Faper chnomatogrnphy, ghcws that

the eth,¡xyl drcmp 1e relii¡.rv'ecl vsny mpldly by nrlneral aetd,

¡.f.ving lEonr¡slaeaclóln. It t&.ue Feems that the renort

of ii,rux encl Bt1l does not have any bear'lng on the ploblem

of the structure of Q-ethyl lgomelaeactdtn.

The for'¡rulatLon of, Q-etfryl lsomelaeacÍdln ae (XXf ) ls

suliported by data obtalned on lts f;crrnatlon fnorn

Ísor¡¡eLacaclciln, anq on lts eolvclysf-s ln agueous asld to

1çomeLacacLr"ln ÈÊ tlila bei¡avlour r&ãe¡nblee thåt of other

ber:z¡'L s.IeoLrol derivet'lv*B¡ i"{oet of the evLdence avalL-'

able conqerno benzyl halidee. These hydrolyee by

rnechanlerng ùritleh va¡'y frrx¡r near $1¡! to near S¡El dependl.ng

on sol-vent and on eubstltuente (9'7t98)' Ëubetltuente

whlcïr are eapable of neleastng electnons to stabllise an

lntenr¡redl.etc earbonlum lOn lncrea$e the ra'be of reactlon

(exanrplee år@ glven by KornbLun (pg) and flgrrree at'e

glven by lSurkhardt et aI (t OO) ¡. A p - methoxy Bubntlt-
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uent reßuLrs J.n an abnormaLly large f.ncrease trn the ¡.ê-

aetlon rata (to,t r102), eompared wlth lts effect on othen

tyBes of reactlons cc¡rnelated by the i{anu¡¡ett equatf on'

It appeane thet the lntermedlate carbonlum 1en le atab-

11.1s eê part,touarly well þy a resonance fopm (XX1X)

t-o$8'.'-- "-8:Qt',\J ._ (xxrx)

It 1s to be expected thßt øolvolyele of -8.-- hydhoxyl-

þenzyl lralldee $ould be extnernely rnp!.d. That attbstttut-

cdI-h'ydroxybenzylhalldeeundengoeolvolyeleYery
readlLy hae Þeen known f or eQme tf,me; tha compourde (frX)

and (XXXf) were fourxl tn {,9O2 to undergo roplaeement

c HzCl'
H BT.CHBnCH¡

c02H
CH¡ OHoH (xxx¡ (xxxr)

of the o/-halogen by hydnoxVl !.n aqueoue acetone or by

atlcoxyl ln metlranol on ethanol ln thc coÌ'Ö (tO¡r104).

In alkallne eolutlon, (XXX]) forrna a "qulnone-mctftlcle"

f omulatad aE (xxxrÐ (t o5¡ 
CH.CHBT.CH t

H3

0
(xxxrr )

The reaetl.one of eonrpounde of euch struetrrrea 'h¿ve

þcen lr¡veetlgateð by elre¡nlste worb,lng on l'lgnf'n; short

revtesa have been gtven by Adlen (tO6r1O7). It hae beon
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ùrror¡g f,or sæe tlme Ërât 113n1n, tþ öctð1e alcoholr uDd.Gr-

gocå eD tnerrG¡se ln rm¡nbcr of elktlryl Ermps. thla bao

becn otudlal for the la¡t 2O y'carrr â3ü ?atloq¡cly ¡scrlbd

to aætsl formaü!,on frw L^etoËs, eoavcnalou of hamlasct¡al¡

lnto aættl¡r ead roPt¡e'r¡raat of 3 - rurüForybculyllc

al.eohol lryalro¡y}t by altoryle. TlrG la¡t ls nou aeeaptcü

anû tbc rceetlgü.fu¡s Ùc{tn ehrnn to prooaed unúcr YCry n¡tld

oondltton¡ trgr O.|',o wcthaaolle bydtrogotl ohlorttäe ât rooü

tegpçnatuD€ for qË hærË gavC eppancntly eæplete roaetlon

(to6¡.

Suab e ! - trydro¡ybcn.uyl eleohol grsuÞlng la pra*oat !n

nelacactðf.n, and Prastna'bly alço ln tlra aecoryenylng

LaseoÊntf¡oeyanlúln, lsoæcleaaeldln, (,An ! - Êtht¡ gr(np 1s

alao prtr€nt). It 1c tJncrefor; to bc cxg¡etaô that

seleaacXitta and l¡66lasaoldta wonlö glve þalko¡y oâÞ

potrnda slth alcoürclle acldt. lbc cx¡rorlmntal çqrts ehos¡

thet, ln - bolTin:g- ctFrsnol eofitâlÐlag aoctle aold, only

!¡wl,ecacfùln does 80 to any artcnt, s¡eleeaofúl¿ rÇ-

æalnlng utcnerigÈd. It cGsE6 ülfit thl¡ dlffamræc 1r

ret ruut be the cffcct of a ttcrcocbomloal Õlffc¡snee.

ghr eulphonao obÈalr¡ed flloÉ ! '- tolsa¡rcælpblate acfû

anû BËlqoactû!.n (trçotod ç!tÀ ct¡opg asl!) an{l t,=-ct'iiyl

l¡æe l¡asaldl$ ( trcatea *1th *tats eeld i rera gþoflrn to bÚ

tflcntlcal. Thts copflr1¡s thå Þape3 chrCInatographlc

cvldsnce of thc lõantlty Of üG lrrtcrrnedlato læcoanühor

eyanldln, âd Ehows that' nelacacldln ancl F¡et'htyl
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leomelacaclúln havE ldenttcal ate¡'eoehernlsüry except at

the poEltlon or poÊ|tl ona affecteô by eclå. Of tho three

centreB of esymr¡etrsr, the one at c4 le moet llkery to

be affeeted, tkre hyûroxyl or alkoxyl group, belng removed

after the addlt|on of a proton. îhe expenlmental evld-

enee ahovua that tlre rates of cürvenston O'f b'oth con-

pounds lnto lscxnelacacldl.n are tnc¡reased by lncreaeed

ac1d c oneenttratl on.

The eteneochemLcal dlfferenee between mel'acao1ôtn and

lsomelacaeidl.n rmnt thencfore be eang'ht at C4' Thla ls

conflrmed Èo some eÍtent by the catalytf"e hydnogenstton

worhn botJr rneLaeacldtn ard ü-ethy1 lsomelacecldln glvlng

the Ba¡IE product, as Judgeð by paper chromatographyt thle

product bolng apparently tÌre fLavan-5-o1 obtalned by

hydrogenolyels of the grouBs at Ci+. Melacacldln hae beon

ehown to be a 91g - glycot (15);' leomelacacldln mrtt

thenefore be the Sgens-glycoI of oppoeftc conflguratlon

at C4. fhs greåt6r reacttvlty of, leor¡elacacldln rnay be

explat.n€d by tbe partlclpatlon of the ]-hJ/droxyl grg[lp ln

tlre reactlon lntcr¡rreÖlate (XXXtffI*XXXIV), (wrlttcn here

åe the carbonlum Lon) . An lntcrmdlate of pertlal

Etructure elmllar to (X,':X1V) hae been postulateö to occur

HO
¡ Tr

cr-
I

o
I

H

H
I

L¡
I

0
I
H

t-4
I

H

o

- -1-
H

<--+
A.

H

( xxxrv)(xxxrrr ) ( xxxv )
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ln t¡lre reactlr¡¡ of -g¡gËg-1 -bromo-2-mcthoxycyclohexane wlth

ellver acetate ln <try aeetlc acld whlch .glves a prodr-rot

wlth tlre eaflç conflgur¿rtlon ,tt G1 as tJre bnorno - eotnpound

(r oO¡. The lnterrnedlate (xxxilt H xxxfv) la of a unlquc

type ln thet the two c$r'tron atorns cf the epoxlde ntr'¡etuno

ôlffer greatly 1rr powen to euataln a poaltlve charger and

the form (XXxV) would contr'lbute very 11.ttLe to the stabll-
lty of the lnter¡uediate, the r¿e1n contrlbtrtlon bel"ng

probably from fornn ln rihl.ch the Poeltlve clrange la dle-

pereed over C¡,r the 3 - hy'iroryI and the o-ether orygèn

ato¡nË- The p - trlethoxystllbene¡tpexlries are of lntereet

1¡ thts connectlon; Lt appeere that ln BcP{18 eonditlone

openlng of the epoxlde rlng proceedo 3!9 en lnteru¡eülate

contalnlng the partlal etrueture (XXXfff ) anö cle - ¿ilyeol

derLvatlve le forsned (tO9). i{owever, the product of

nucl.eophlllc attack on the lntermedlato (,Ixxrff *-- ixXw)

f3om lemelaoacidln would. ProbabLy take place from the less

hfndered elde, reeultlng ln a ilg4g-eon¡rounð. As !-ethyl
l,eomelacacldln 1g for¡æd by t'Ire attaEts of an ethEnol

molecule, Lt la f ornn¡lated as the iggErcompound (XXt).

A elmllar eplmerlaatLon at C¡ occurs wLth peltogynol

ancl peltog¡rnol. B (7Ð srhl.ch have the stmcture (xxxt¡l).

Whcn peltogynol waa Treated rrith aqueouÊ oxa11e acldr a

HO

H

OH

0
HO (xxxvr )
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ßmåll proportlon of peltogynol B waE lsolated. It ls
not clean lf tJte mlxture h.ed reacired equlllbrlum on lf
peltog¡rnol B nray be converted back lnto peltogynol.

A synthette 8r5t r4t trlnrottro:r"y-flavsn-l+-ol erLets

apparently aa a rnlxtune of eplmens gf.vlng a elngl.e aeetyl

ôcnlvetlve (rtO¡.

Compounde contalnlng p - (ar¡d g-) rnethoxybenzyl aleo-

hol grcupÉ have been much etudlod by Kcnyon (ttt ). Thc

eetene of such compounds are i.tyd.rolyeeÖ by Flaalon

between the alkyl carbon and the eeter oxygen. ff
sufflc[ent groups åre preeent to contrlk¡ute tqwarde the

etablllty of an lnterrnedlate canborlum ion, othe¡' cvld-

ence of eanbontum lon behavloun may be obtained, €rf,o

formatlon of tlre ether frc¡mþ1u"¡rnor, or from an eeter

ln an aLcohol (l1?), fonrratlon of an a¡nlne from

Me0
H\
Hlo
/,

+ Meo C H:CHzHoH'cHr l9!i c
I

c

MeoH, 
Meo

H3

HOMe

an eatcr and a¡smonla (l'll) and, ln the cåBe of

MeO
oq.NH3+ Me0

H¿

c0¿H

CH
I

N

CH
I

o



t9.
2, \ r6-trl rne th oxyd lphe nyl-nn tlran oL al"kyla tl on of e thyl

acet(racetate (ttl+). Kenyon hae arÌown ttrat such coari-

pounds reaet wlth p - tolueneeulphlntc acld forming

eulphonee¡ the neactlon la neverglble and 1s demonstnabLe

when condittans are sr¡ch thst the sulBhone le depodteü

fnom ü?re ml¡ture.

Tbe tendency for ¡ - hydrory - anô ¡ - metlroxybenayl

aÏcohótrs to react wlth nuleopltlllc reagents le of gneat

lnteneat !.n connectlon wttfi the Oceurrence of I'conteneed

tannLneti. Þ'or rnany ysa,rs, theee have been considered

to be rierlved f rom flavan-J-ole (15156157). A surnnnry

le glven by Freuöonbeng and Aloneo (tlg) uû¡o doecrl.be

the lsoLatlon of a "catechln dl¡ner" ae tt6 acetyl der-

,rirratlve fnom the actlcn of acld on (+)-catechin. The

H

HO H

HO

HO
H

(xxxvrr )

( xxxvrr')
structuiti^æ-finea to thls t: ctûpounð ls derlved from Freuden-

borg'e f.üea that ln 7r4t - cllhydroxyflavana, the benzy-

tlc dttær ls readlly cleaveô, glving an lntcrmedfate

reactlve at CZ whteh then attacke a secsnd moleaule at

c6 or c8. In thlo ÞåFfr Freudenberg suggeeted ütåt

flavan-4-ols would aLso neact (ee the electrophlllc

reagent) at Ch. thtro type of condcneatlon Tras becn

HCH
I

HO
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etudleô recently by B. R. B:rown (tte¡ w!üh stmpler benzyl

aLcohole end phenol.s. The f o¡matlon of "Bhlobapheneil type

compouncle frorn tJre actlon of aclð on melaeaeldln waa ob-

eerved by Klng and Bottomley (t ) who potnted ort !.te

sl gnlf 1câtlo Ê .

It 1s to be ex'pected that a aarbonlun I'ntënrnedlate

such as trrat fnorn lso¡nelacåeldtn would. not only condengc

to form sarbon-carbon L1nkagee, but would aLso forrr sthcne.

it 1e unllkely that carbon-carbon bonda würld be eLeaved

by ac1d, wlth the formatlon of monqnertc anthocyånldlnet

but, ae wlth g)-othyl feomelecacldln, ethens woul'd be

cleaved. Condeaeed tannlnE, euctt ae thogc of

4:-mgf¡f-g.glgg ßg) often yleld appreclable amorrnts of

monofnerlc antLroeyantdtn on treatment wlth aeld and the

Cf 5 unlts reapone|ble mr¡gt be preeent sel"th etther hydnoxyl

or alkorY (arvloxv) grotrPa at C4'

Bcelôcs the Q-etlryl. denlvatlve, Q-methylleomêlacact-

ð1n wae leolated crystalllne. Both ethere nhowed

mutarrOtatlon ln acetsne-water and dloxen-wetor on thc

addltlon of acld. T?te mutanotetf.on ln dloxan-water wag

complex; the optical rot,atlone flrst lncrcaeed (becarne

more regative) tiren dscneaaed. It wae tSepefore not

poeelble to flx upon a deflnlte flgure for the molecular

rotatlon of ttre product ln trrj.s Bolvðnt' In acet'one-

wate¡r, the products at equfllbrlum had a moleeular rota-

tlon of -2320 (frøn !)-methyl Lson¡elacactdln) and -Ë1 8o

(frw9-et¡ryllgomelacacldin).flYremoleculan
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rotatlopa of molacaclilla, ll-ncthyl lsørclacacldtn and

l¡-cthyl tess€lacaoldtn ara 6tven la Tabl'e 2¡

Tablo 2.

¡{olecelar rotetlone af Ler¡coanthocyanldlLas.

Htiraasl Acatonc-cater Dl s¡an-ratar

å*clacaci<iln -22go -260 -229

g-"iet?rYl -196 -256 -179- . Lsoeclacacldln {¡octihansl}

o-F:thyl -t0z -t 2b -129
,lasnelececldta

Âr h¡c becn ¡ncntloncd abcnc, a eulphonË raa obtalnsü

frm botih g-ethyl leofrGlacacldln anü æl'acaeldlnr ueLng

t-tolucnaeulphlalcaetdladiluterucaklyeeld
solutt t?n. It.gavc thc follffilng erystalllr¡C dorlvrtlvea¡

penta-acetate, tctreraethyl ettçn ¿nd tctmnpt'Ityl etbcr

acctatp. fhg phenoll,e sulphonÇ thcrcfcrG hag fqrr

Blrenolle trydro¡yl gr1¡¡pt ar¡ô oae alcúolfc bydrcryl' Ûñ

heatlns xlth ac1d, the aulphq$e ga?G a¡ anthocyanldl'n;

tFre flavan etructsrc tr tïærcferc F¡lÊEGnt. The po¡ttlür

of the phenollc hyüro4yla ßüt be "¡ Trii¡Srrllt and ono of

the alcohollc hydno¡yl ðrg|¡Ps of @låcacldla haa becn

replrstd bY tfrc aulPhoae ürcüP.

the prqaratlon of the aulpbonc *48 csrrlGô oBt urd6r

coadltlonr la rhlcrl alBylaülm of tirc eulprrlnle acld by

åI-rrydroxyboDaylelcofrolxu¡ldÞ+crçcctcåranüa¡
tr¡eno 1r no lìaagon tq crpqet neaetlon at c5r lt ¡ee¡cg
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roaeonablc to ateumc tJ¡at ln tha srrfpirono, tJrc alcoholto

byûroryl greup 1¡ at C3 ard ths oulphone at C4. (Ehe

alkylatlm of ¡ulphlnlc acld¡ to form salphmae la rc-
vlcwcd ln HqrÈca-Hcyl (tf?)). lhc ¡ulphonc la thencforc

a f - tolyl 7rïr5'rltt - tetrahydno¡f f,lavan-J-ol-4 -
ralphonc. Eho Eulphonc gFoüD probably er¡tcra thc rc-
¡otlvc lntcrrncdlate (xXxff'¿> XXXllf) tfaag - to tho

Ct - hvôroryl graup as rltl¡ colvolyacg lcadfag to
leopÊlaoacltlln end Q-ctJ¡yl lromcheaelûln. 'lfbc cffi-
f,tgnratlæ of thc sulphono ls tlrercforc probably (fXnfiri¡

HO

Ft0

.'01'l

S Oz

(xxn¡rn )

CH¡

Íbc aulptronc ta¡ noüable for lts erYstalllntty aael

tho eûeo slth shteb Lt cq.rltl bc ôseol.mrlecd rlth earbon,

tn contragt üo malacaclôln end 9-cthyl leoqclacaclêln.

0
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C,â.TrrLYT IC HYËII UN TF Ll"xICOANTFIOCY AN ÏDTITS .

f t was fou¡rd tk¡at ¡nelaeacldtn and O-ethyt ts*-
melaeaclcitn could be nedueed uelng. palracilura ln aceüle
acld at elevaùed temperaturee and oressures. Both

terlded to give a rnl,xtrrre of pnoducte; ln €Rcil ca6ç, t"he

naJor product appearen, fr"crn paper chrometograpiry, to be

the same flav.qn-.tr-otr. Thls wae not ubt¡¿lneq crystarllne.
The Ë¡ost gussegeful experilneût "rag carrlcd or¡t or¡ a

non-erJrstsrllne rnixture of leueoar¡thocyantdlne; the

conpound :sor¡ght 'ffas eeparated 'by counter-surrent uf e-
trlbutlon, and altfiough neltfie¡r the poLyphen+Ie or lts
rnethr¡¡L etirer couLd be obtaLned eryatelllne, a ernall
yleld (a.63g. from 1o.h5g. leucoanthocyanlriine) of a

cryata lllne tetrameth.oxyfl avan-j-o1 tolueneeulphona te
waÊ obtqlned. AB the polyphenor mlxture used ln thls
hydrogenatlon was not enystalllne, tyre pose1blllty
exlste thnt the flavan-J-or wae orlglnarry preaent ae

guch ln the mf.xtüFër ltydnogenatton of melaoactdln and

conversl0n of the cnrde product to the methyl ether
toluenersulphcnate gave an lmpure eaü_,:I.e of thle
t oluenesulphom to.

¡\n attsnpt was maûe to lncreaee the spec1flclty of
the hydrogenation by addttion of a srnaLl quentlty of
rnlneral acíd. Thls hae been uaeô to aeslst the
pa).1adtun-catalyeed redtretlon of, tetracycllne to
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6-deoxytetracycllne (taoa) whleh conelats of rem<rval of

a hydroxyl grq¡F frwr a Þ - hydroxybenzyl structune.

In ükre preeent Lrn tanee, reductl on of rnelacaetdln was

accelerated, and, the r'orr¡ratl on of by-products eubetant-

lall.¡r ollmlnated, provldcd the amotrnt of added acld

(nyonocirlontc) wae not too great.

Catalyttc lrydrogenatlon hae often been useð fon the

preparatlon d flavan-þole. Exdnplee ana:

7 r!r}t ,11' tetrametlroxyf,lavonol" to ( ) - moLacacldln

tetnametiryL ether, wlth nlcket (6t+); dlhydroroblnetin

to a 7 ,3t ,ltt ,5t totrairydroxyflav¿¡-5r t+-d1o1, wlth

platlnum (tt A¡¡ flavanonol to a fLavan - 3rhid1o1 -

(t t g), arË flavtanone to fl-avan-h-oI (lzo1 wtth

palladlurn. fhe Last compound euffered cleavage of the

pyrån rlrtg on further hyd.rogenatlono An lnteroatlng

eerlee of exannplee le B¡'ovldecl by Freudenberg ancl lTelnges

(Sh) , 5r7r3' ,4' - letnat¡enzyloxyflavanonol acetate

(from taxj.folln) wae debenzylated wf.th paLLad1um on

barl.um au}Bhate ln d!.methylforu¡âmlde 1n 721" yleldr and

the correspon,illng tetrabenzyloxyfLavan-jr' 4 - dlo1 waa

aleo ernootfrly debenzylated urÉ.er tiTeee condltlone to a

5r715'r4t tetrahydroxyflavan'lt 4 - dlolr but wlth

Ba1l,adlum wltlrc¡r¡t Bupport ln û1oxan, hydrogenatlon gave

( ) catechln. ilydrogenat!.on sg 5r7 r3' ,4' tetra-

benzyloxyflavan-J, 4 - dlol dlaectate gaYe, urder both

condftlona, ( ) - eateehln 3 - acetate.
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lERACACIDIN.

TT¡1a l.eueoanthocyanldln waa teolsted frc¡n,{.-.lgter-

lexjg heantuood by countercurrent dletrlbutLon of t'he

pol¡phenole after they haÖ been heated ln acldle

ethanol. ''Ihe phenollc leucoanthocyaniOln was not ob-

talneri cryetalllne, It ggve a nonphenollc trlrnetJtyl

otlrer Ct ðHpOü6 v¡htch was ahown by the etandard degrada-

tlon to eonta:.n ¡netl¡o¡yL groupe at posrtloria J, ð and

ltt. The dlatrlbutlsr and chromEtogrephlc behavlour

of the polyphenol, ln partlcular f'te Rf ln butanol:

acette acld¡water and tùre lÙf of lts anthoeyanl.dln ln

Forestal soLvent, suggeet that thç BoLyphenol contalns

threc phenollc hydroxyla (1-e- tlo metihoxyl grouBe).

As teraeaclüln gâve an anthoeyanldln whan heatecl wlth

acld, lt ts a 7 r8rt¡t-trlkrvdroxyflavan-3r4-dlol (xxXfX) '

OH

HO

HO

H

OH
(xxxrx)

Thl,e palrtlcular hydroxylat,Lon pattern ðces net

åppear to have þcen reported 1o a natural p¡cduct (cf.1?l )'
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Three leucoanthocyanidlna were present ln the ex-

traets fnqn A. tntertexta ; tltese appeared to be lnter-
related ln the aane way that meLacacldln, lsomelaeacldln

and Çr-ethyl lsomelncaclöfn are lnter-rolated. Thus

leoteracaclôln waa converted lnto tbe Q-ethy1 dcrlvatlvo,
permittlng lÈoLatLon of teracacl,dln. An attempt to ob-

taln cnyetat!"lne 9-ethyl lootare.eacl.dln fa1l"d, elthen
i

becauee of the presenes of dhon pölyphenole or beoause

the mlxture stl11 contalned aeld whleh neeuLted ln
hydrolysls. lloweyer the solutlon gave a cnyetalllne

eulphone, clraraeterleed as the tet'ra-aegtate.

As le to be expectcd frorn tJre occuffence of ths

unuaual. hyd,roxylatlon pattern ln the Â rlng ln both

serlee, the teraeacldln - serlôs leuctanthocyanldlne

were qualltatlvely cloaely analogoue to the

melacacldln-serlee , and 1t aeonpd tiret t'tte stereo-

ctromlstry oû teracaelôln mlght exactly dupllcato that of

melacacldtn. rhe optlcal rotatl on flgures avallabl.e
(fabfe 5) aro compatlble wlth thlE aeeumption.

lable 5.

Molecular rotatlons.
ñ,lelacacLdln EerLes Teracactdln nerf eE

t"letfiyl ether. -3æo -Z1U
feo-eulphono -118 -11O

Acetylatcd leo- -88 -ß6Eulphone
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a

Thls cotnpound wae tsoleted from &.9æ1-ag hear"twood

and ouT:eec¡Ue;rtly from -4. lnolltssitna hee¿r UwOoU airù' eap-

wooq. It wag tiien founel to oecur ln the l-eavee uf

A. Oew9ld11 F.v.tll. , fror,r whleh 1t rvas reacrlly 1r¡oLsted.

The au¡lno-aclde u€re nr**,tosrte,rì ernc the $ - nitroso

lmlno-a.C{ds v{'etre extnscteti sl]irh etirer as de*c¡lfi¡ec l"ty

\Éilü(Ðp ånd lrol.tz (f pe). Cryr:te111sP-.+.ion of tire::eer¡v-

çrgci lmtno-acldn frora âq.ueoìtc¡ etiranol ¡"Sve

[-hyÕ noxyplpecoLie acf d .

Tirls neld krad been reported to iJecllr ln içpq14. leaves

by Vlrtanen Ênci Karl (bb,) t¡ut had n<.¡t been aclequately

characterlsea, €r nti'lttng polnt (p7Oo ðgecltap. after

turnlng bnow¡ at 25Qoi, tire- l,inhydrf.n cc¡lqur (yellorry

chan¿çlng to blue) end lts Rf vaLuee !n vax'1ouÐ soLvents,

belng reporte*tì. As tire irnlno-aeid froru Á-. exceLsa had

rrlop. 2940 ctecornp., aLrú gave wlttr nlnhycil'111, folL'uwed by

heatfng at 1OlÞ11Oo a brown-grey col'ourr lt was at fLrst

thCnrght tO be a ngTü Frllit¡C-aeld. the Oecul'I'ense 1n

Arm-eqlÊ_1È.aqltuûg of the Eânp co¡nl]ounÈí å8 vlrtanen'g

wes reported by Fowden OZS). Th€ er¡tlno-aold from

Arrnerl â fflarltlma wss c'h¡'tmatographtcaLly lnc.il e t'ln-
gulehaþIe fro¡n the Bcld fnoni &_g¡SSlEg rvhen exnsrlned

by Dr. Folûen ar¡t by uie. The nlnhyurln and laatln
colourg were ldentlcal; tJ¡e eolour frsm I¡ - hydrory-
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pipccollc acld and ntnhydrln was found to vary with the

temperature at wlrf.ch the pa¡Er wae heated, beLng e

yel.low-brorvn after heatlng at abmt 8Oo, and devcl.oplng

a purple sl:ade at higher tempenatursøo

Determlnatlon of Eross etructurê.

Vlrtgnen and üârl (46) ehowed tkrat tlre amlno-aelð

was a lrydroxy-plpecoLlo aclcl by detectlng pfpeeollc

acld on a chromatogram of tho producte frcxn neactlon of

the Emlno-aclcl wlth hyclnlodlc ac1ô a¡d red, phoephonrs.

Ae they were able to detect aepantlc acld Ðn a cirroma-

togranr o'f tlre pnoduets of the oxldatl on of the a¡nlno-

Rcld wlth pennånganate 1n d11ute eulphurlc acld, whene-

a6 5 - hydroxyplpecoll.e acld gevs glutanrlc acld unðcr

the Êame condltlons, they concludod that the amlno-acfd

waa t1 - hydroxyplpecollc ac1d. Fowûen ('lZl) aleo ob-

talned plpecolle acld by reductlon wltlr hydrlodlc ael.d

and red phosphorus, but detected among the products of

oxlôatlon wlth acld pennanganate, )t- ax$nobutyrlc

aclö. Fowôen syntheelaed bc¡th ] - and 4 - hydroxy-

plpecoll.c aclcle, and only the f,ormer ylelded any

V-amlnorbutyrlc acld on oxltlatlon, aä wÊs to be ex-
¿

pected. Fowden therefore conalöereû tlrat t}¡e amtno-

acld wae J - hydroxJælpee<¡L1c acld.

That thc amlno-acld was l¡ - hyúroxyplpecollc aeld

'flaB readlLy ehown ln tihlg work by eomparleon wlthr

eamplee of eyntbretlc a - and 4 - hydnoxyptpecollc

aclðe, and by epl.rnenleatlon fn bantr¡m hydrq¡lde
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eolutlon at elevated temperaturee (about 1 5Oo). Thê

eynthetlc 5 - hydnox¡qplpecolle aeld dtü not corneepond

to elther eplrrer, but tlre synthetlc i+ - hydroxyplpecollc

acld wae not Bepe.¡rated fronn the clJ-eplmer on ehromato-

gnaphy (t aolvent), and gave t*re eame colourg wlth

ntnhydrtn and leatln. When eplrnsrl.eecl, the synthotlc

4 - hydroxyplpecol.lc aclð gave a mixtuz'e of eplmere,

elnrlLar to that oþtalned by oplmenlelng the natural

amlno-aeld. un t'Lre other hanô attemptea eplmerleatl.on

of 3 - hydroryplpecoLlc acld deetroyed the acld and^

gaYe a mlxture of products. Wleland (t A4¡ ehowed that

acycllc /-rrVd,to:ry - o( - amlno-aclds, when heated wlth

alkall urder condf tlone Elnnllar to ttroee ueed fsr
epfmerleatlon, gave a rnlxture of products reaultlng

from a netro-aldol reactlon, tranEamlnatlon and

dehydratlon. That the naturaL atalno-acld. epfunerteeô

wltlrout forr¡ratlon of other pnoductg was therefore fur-
tirer evldenee that lt waa not ] - hyðror¡rplpecolLc ac1d.

J - t[ydroryplpecolle aeLd aleo gare a dlffenent colour

wlth nlnhydrtn.

The amlno-acl.d fron A. srceLea was ehown to be

dlffenent from þ - hydrorryplpeeollc ael.d. by paper

chromatography. rîlth ptrenol ae a eolvent, ! - hydrory-

plpecollc acld ts eepanated frøn both eplnære (Vlrtanen

and flar1 ehowed thåt lt was sepanatcd frorn the netural

eplrrær). lrlsor 8e Virùanen and KarL noted, the
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nlnhydrln col.oure dlffer.
Ae Bragg and Ì{ou¡çh (le5) showed that pnollne reaeted

wlth perlodatc, consumlng one mole in about three
houns, the reactL on of plpecollc acld 

"o¿ 
Lï"roo-ecld

frq¡¡ $oaglg wlth perf.oúate waa lnvestlgated, but thø

neactlon provod to be too elow to be ueeful. Ilydroxy-
plperldlnee whleh have been found to react wlth penlodate

are t,I¡e conhydrlne lsorere, (etJryl-2-piperlctyl-carblnola)
(lZø¡, and plporldln-J-o1, tlre Iatter reactlon belng

carrled out at l ooo f or the prcparatlon of At -
pyrroltne (lZ7).

Concluelve evldence that ühe amlRo-acld is l¡ - hydroxy.-

plpecollc acld was obtalned ln tlre preeent work by de-

carboxylatlon of the amlno-acfd ln acetophenone to
plperldln-h-c11, ldenttfled by comparaon wlth a eynthetlc
eample by nreltlng polnt, rnlxed rne3.t1ng potntr I.R.
epectruln, arrl the meltf.ng polnt and mlxed meltlng polnt

of tùre 3 - I - ðol.uene-suJ,phonyl dertvatlves. Thts

method of decarboxylatlon had been found by Chateleu

(f aU) to Ue effectLve wLtìh aeycllc unsubatltr¡bd and

! - methyl amlno-acf.cla. The yleld rrylth the natural
emlno-acld, a hydroxylatea, cycllc lnrlno-aeld, waa rauch

loruer (377;), than tÍrat reported by Cirateleu for hle

erarnplee (SO-95%). ?he meclranlern of thf.e decanboxyla-

tlon reactlon lE not known.

The poeltlon of the cerboxyl group was ehown to þe

at CP by the leolatlon of plpecollc acld on reductlon
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wl"th hydnlodlo acld and red phosplnnre, by tJre forrnatlon
of a pheu¡.ïrydantoún, and by the faet that the keto-
a-mlno-aeld obtalned by oxidstlon of the hydnoxy-aeld

wae etable, and the¡ef o16 wâa not a /i - U*to-aetd.

Lntl rati on Q2 and

äavlng deterrnlned that thc arnlno-acld wae a

4 - hydroxyplpecoLlc ae1d, thene rerflâ,lned t,he queetlone

of the reratlve conflgurat:one of the carboyxl and hy-
droxyl grq¡pg, and the absolute conflguratton of the

moleeule. The amlno-acld ,,ias optlcally actlve, and

fnorn comrpanlaon of lts opt,ical rotatlon ln neutral
and actd eolutlon, tt is tkroug'ht to have the ! - Gon-

ftguratlon at c2; thle polnt i¡¿111. be dlecr:ssod later.
rhe probrem of determlnlng the relatlve conftgura-

tlon of, 4 - hydroxypl.pecolle aeict ia elrniLar to that
wtth naturel 4 - hydroxyproLlne and 5 - hydroxypipo_

cc-¡11e aeld, botr¡ of whlch have been ahoven to have tù¡e

tnarn - confl¡çur'ation. The reþtlve conflguratlon
of hydroxyprollne wae solvi',ô bV Neuberger (lZg) fn
1945 when he detenmlned the absorute eonflguratton at
c¿¡. Frorn blochemlcal work, anö conslderatlon of üre

change ln optlcel rotatlon wlth ctrange ln pII of thc
eorutlon, hydnox¡prolfne wae eonaldered to have ttre

! - conf,lguratron at, C2. Wlth the abEolutc con-

fLgur.atlone at both centres known lt waa poaslble to
deduce that tìre relatlvo conflguration was trane
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(cf;1lO) I*ieuberger conver'ted hydroxypr,{Lf.ne by a senleg
of steps to lts ü-inethryl ether, ar¡l oxidleed tn¡le to
methoxyeuccinlc acld whLch was lsol.ated as the (+)-
dlantde. Thls degradetlon ls of no uee wlth 4 - hy-
droxyplpecolf,c aefdr âÉt 5 - methoryglutantc acld
whtch would be the pnoêuct, no tcnger contalna a centrø

H cHro..

+ --+ --+

cH3o...

ë
co¿H cqH

of ae¡rrnrnetny. fhe plpertdln-lr-ol obtalned by de-

cerboryl"atlon alm1lanly provldee no aeeietancer 8F 1t
also eontaLns no ccntne of ae¡rmlletry. (l - Methory-

glutarlc aeld and lte denlvattves appeår not to have

becn descrlbed; t?rey eoul.d probably be obtalned Lg"
3 - chloroglutarlc acld (t¡t) and nodlum methoxlôe).

That naturai hydroxyprollne wae tTle _lgggg-lgomer
tlrås confirmed by lratclutt and ivltkop (llp) who ob-

talned the lactor¡ea of both N - carboþenzfloxyallo-

hydroxy - ! - prollno and the D-lsorrrer. The aarÐ

procedure wâs ueeô by ',Uttk,op and Folts ('lZZ) to dcrn-

onstrete that 5 - hydno¡yplpecoLlc aclü from dates had

the '¡!¡glg-eonflguratlon. The N - carbobenzylory- den-

.:l,vatlve wae oxldleed to the Eeto-acld, and rcdueeô

witlt eodlum bonohyúrlde to the SÅg-eplnÞrr whl.eh,

wlth acetlc ank-Iydrlde, gave the lactone. The con-

o¿HN
H

N
H
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ltgurett.æ at cZ aarr- dettuoed fsm thc changa ln

o
-++ -+

HH o

N

H

N N
I

c
c0c

c0
c0¿tl c0.H0' ðo

¡

0cH2PhbcHren òcH.Rn

optlcal rotatlæ llttr changc tn SI of tltc asluttq¡.

Ehe conflgpratlqr at Oi 
"ould 

al¡o bo üedr¡eed frm ttrc

ùaagc of roÈrt1æ on Epcnlng trlre laetoas rlng (f 55) -

It ¡ac¡sd dasf¡rablc to obteln tha laetsre of a

clcrlvatlva of Slt-tFhyûroryÞlpcoollo ecld ln ordcr

to provldc cqrclualvc crldenat on the rclattrve corl-

ftepratlo s';tr tbo grcnrpo aù Cg ad C¡¡ of natnral lF

hydro{yptpccollc aclü. As ¡tetad abevo' a¡mth'etie

4 - hydre¡tDlposollc aeld uaeû ln coryarlec¡¡ of tho

h¡ratrs¡5fp1peeolle acl6¡ by Dapcr olr,rømtrrgranhv rhleir

bad bccn suppllcd. by Prof,eg¡or VanêtrbacÊc of Løvsl,a'

sas fu¡ad ts eorrccpd to t-trc cptnsn ol ths naturel

aclÖ. Thls oonpød les dcatgnatcô 'eIIoË by

Profe¡sor vÉBdGrÈ.cgþe, ht ao cYJ.ûcnec qr lte
eSc¡rtoshâ¡¡irtry h¡r bcon pnbLlebcö. fbcrc scro tro
ttGE¡ of cvldc¡¡cc rhlstr lrdloatql thåt tåc natur¡l

eoqrærû taa tlrc !¡gg!-cDlncr; bot¡h ócrlve fræ
Eooforutlæal æalyrlr anü rcgulro thc csguw)tlsn

that tn lr - h¡ldro¡YIllBcoollo eclû ' tbc cerboryl frrqD

Lr ¡ooçeally c{catorlal.
It raa fq*û tbåt æ obr'øtogna¡Èry uclng htenol¡
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flcetlc acld:water' ttre natural eplmer had e hj'gher

Rf value ttran the allo-compound obtalned by epi'meflea-

tlonlnbarlumhydrcxldeeolutlon.Wlrenapalnof
eplrpn alcohola le chromatographed on pâper, tlre

eplmcr wlrfch 1e retafned preferentlally by tlre ¡nore

polar phaee ls usually t'Ïre eplmer wltJt the

equatorlal hydroxy gncr¡p. Thle !¡¡aa been found' to be

ühe ca'ê wlth hydroxy),ated sterolds (tf4, ct 135) and

yohlmblnoe (lf6). 1n the monohydrexycyeLohexane-

carboxyLlc acldsr tfie eplrner whlch would have the

}rydrorylgroupaxlalffthecarboxyl.groupt¡llere16-
garileü ae belng equatorle'l, haa the hlgher Rf value ln

amruonlaoal butanol {ll7), a.}though the dlfferencee ln

Rf values are ,very small. On l.Lrle baele, the natural

l+-hyclroxyplpeeollc actÖ, havlng a larger Rf, value than

lta epJ.urer, would be conalclered to have lte hyôroxyl

group'ax1a1; tlrle lmpIlea a trgrns-eonfl€iuratlon'

llowover, ln tlre eol'vent ayetem whl'eh eeparated the

eplmerle 5 - hydroxyplpecollc actÖs (coll1d1no:lutldlne

5;t ) (r¡g) tne natural eplmer hacl a hLg'her Rf than the

clg-compound, probab)'y becauee of the nature of the

Êolvont'

îhe seeond tte¡r¡ oú} evldence that nstural' 4 - hy-

aroxyBlpecollc acld hae the ilgg-conflgurntlon 1s

derl.veö from tkro fact that reduetton of 4 - oxo-

Flpeco1lc acld leade predornlnantly t'o the allo-eorn-

poundç Ehle reduetlon tÍcnrld bo crpacted to gtve a
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producü wl.th equetorl.sl hydroxylr whether conslder$d

aB â relåtfvely unhlndered ltetone to w'hlch Bartonf a

"rule" (llg) fe to be applted or aÊ a nee.ct,l.on whtch

ls t'¡lroduct cleveloprrænt contnolled" (t+O). Thlc

lurpllee tk¡et the aLl.o-acld 1s the clg-lscmer. It has

been found by Eeyerrnar¡ ¡rrË Bor:kee (tl¡t ) that reductlon

of !-oxo-pipecolle acirl wl"tlt sodlun borohydrlde gavet

apparently speclfleally, trg!g-5-hyd roxyplPecollc acld n

as expectecl, On the other han¡ir lt stas founü by

'ffltkop and FoLtø (lpz) and conftrraed by Peyenrnan a¡d,

Boekee (tt+t ), that reductlon of I - canbobenzyloxy-l+-

oxoplpecollc aeld, Ëåve the 91s-lBonter.

Efforte were therefore ilÍ.rected towarda ohtslnlng

the allo-aeld to attempt the prepåratlon of the laetone

from a ctertvatlve. The clg-eplmer could be obtalned

from the t¡rgnE-ctripounct elther by a speclflo lnverslon

at C¡+, or by attal¡i¡nent of an equlllbrlum at C2 whleh

woulô reeult ln a mtxture of eplnrere regulrlng $€p-

aratlon. Suclr a nlxture was convenlently obt'alned by

heattng$ - benzo¡rl - 4 - hydroxyBlpeeolle acld and

b.ydrolyele of the pnod,uet. tTo'*'êver, 1t nas foundl that

aeparatlon uslng the copper oalte, ån cfffclent
procecluro when applled tÖ a nl¡ctr¡re of eplmerlc hy-

öroxyproLlnca (t¿+2, 1l+3) could not be aaLrl"eveilr åB the

eopper ealt oryatallletng fnom the rnfxture"contalned

both eplmere, eppårently tn equal proportlons.
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Preparatlon of the aLl,o-acf.cl, by oxldatlsn of tFre

natureL acld t<¡ the keto-aelû, folLowed by reductlon,

wae lnveettgated, anrå, after scxne espLoratory vuork, tho

k,do-acld was obtalneö ln J6,"¿. yLeld; neductú.on w1t'L¡

sodl,um bonohydrlde gave gþ - 4 - hydroxyplpecollc

acld In 7bn yie1d,.

The oxldatlon to the iretone v{ae carrled out on the

free a¡nlno-aclcl aa the deterr¡lnatlon of sultable re-

actton eonditlona, and the lsoLatlon of the prcduct

could tlren be asei.Eted by peper chrornatography. fn

other c¿rÊee wfære the cts - hyttrroxy eompo¡nd bae beon

obtalned vta the tretone, narneLy wlth hydnoxyprollne

$lZ) and 5 - hyöroxyplpecolle ac1ô (tZz¡, 1t irss

þeen necesaary to work on È - eubetttufuil aeids be-

câus6, aa shown by Kuhn and Gsswalô (t ht+), the group

-Çtt-CÈ2-Nli- ae 1n 4 - osoprolf.ne exlgta Largely ln the

tautornerlc form - C(u¡t) = Cif-Mi- and eonfere reduclng

propertlea on the molecule. 'vTltkop and. I¡t¡1tz (lzZ¡

found that even ls - Þenzyloryearbonyl - , - oxoplpe-

co}lc acld wa6 ungtable. In thie work lt has been

fourd tnat 4 - oxo-plpecolle aeld le.qulüe etable 1n

acld solutl,on, but showe slLplht decompoeltion ln

neutnal and alkallne eolutions'

The oxl.dant chosen $ras clrrclmÍum trloxfde whlch hae

been uaed prevlouely witb amtno-acids ln at least two

caêes; Baker e-t a_l (t45) used lt ln the prepanetlon

of pynrolldlne-2-acstlc acld and 0lormrckl and
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i'{arezak (t¡+g) for the oxldatton of 4 - ctlmethylamlno-

butan-f -o1, I - dlmethylamlnoetÏ¡anol a¡rù 4 -
dlmethylarnlnqbuù- i-yn-1 ol to tÈre eonrespond-

1ng aclde. TÏeae wonkere do not report any dlfflor}ty
due to ckrnomlun; ü.ong! er;'6¿*111eat1on of ,+ - oÍo-

pLpecoLle acld appeared to be ttlndered by t,he presanee

of chromlurn, w'rrich formed a punple co-ondj.natlon cürl-

pound. Re¡nove1 of ehrotniurn lons wae achlevod by

frectlonal elutlon frcm sn 1on-excil&n6ie column.

ti large eJ(eesf, of oxldant wae useå ln order that'

oxldaülon of l+ - hyûroxyplpecollc acld to thc ketono

ehoulct be eomp).ete al tlrough thle preeautl on was

probat¡ly unne€eÊEary as the kato-acld waa cryetallleed

aE the trydrochloride whlsh would leave any ¡+ - hy-

droxyplpecoLlc acld 1n the mother-lLguctn.

lhe only other pnoduct of the oxldatlon that wee

detected wae /i-alanLna, lgolated ln 2.21i, yl-eLd ae

E - pi.uriylearban'ovt- /3 - alanf.ne.

'Ihe redrr<;tlon of 4 - oxoplpecollc aold wlth codlun

bonohydrlde yielde<ì Ìroth eplnere, lD thc pnoportton

elÊ : tra¡E ebout 1O-2O to 1 . îhe et e-aeld was

reaútl.y obtalt¡ed Þure by cryetslltsatlon.
Atternpts to ol¡tain a laetone frorn N - bonzoyl -

c_la - 4 - hydroxyplpecollo acld were unsueeeßeful.

A}åol_ut e -ggnf lfr¡x å tl on .

Tne abeolute conflguratlon of (-) - plpeco1le aclô
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1s known to be ! - r êü (-) - ba1kla1n, whi.ch geve

(-) - pfpecolle acld on hydrogenatlon, has been con-

verted lnto a denlvatLve of å - aepantle aclö by

oxldatfon {t h7). ?he ebsolute conftguratlon of

L - 5 - hydror.y-plpecolle acful iras been deduced

Uet) from a¡¡pllcatlon of tutz and Jlrgensonf s

empirlcal nrle, whieh statee that the opttcal- rot¿rtlon

of an o(-srnf.no-aclct of the ! - conftgurstlon beeomee

lees negattve on protonatlon of the carboxyL grülpr

The applicab11lty of thle ¡mle haa bee¡r exarnlrnd by
.rrlnlt'2, Blrr¡þaum and Oreensteln (tl+S), ancl Lts

appllcatlon to l+ - irydrox¡rplpecoJ.lc acld aÞpoarË to

be JuetlfLat¡Ie. As tte opticel r.utetion ls rnade

Leee negative on ad.dltion of aclelr Dstural l+ - hy-

d.roxyplpec<¡Llc aelct tireroefore has the L, - conflgure-

tlon at, C2, ar¡d 1ø cønpletely deflned qs (Xf,).
OH

N
H

cozH (xr.,)

The moleeular rotatl"ons for the varlouÊ pyrrolldlna-

and ptpertdlRa - & - carboxyLlc aelds of the L -
conflguratlon 1n water anô 1n acld aolutl on are slven

1n Table h. In thege figures,
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r9!þ.4-
i'{olecuLar rrltatlons ln weüer ard ln astd.

(i;j:-: (u)p (:¡)r ohang;e
wstel 1 equlv. 5N-HC1 water-'¡

aÈñd selù

Pr r¡li r¡e
ilydroxyprollne
Bå-h-;lydroxy-prollne
il i;eco11c
I+-i{ydroxy-

plpecollc
c1s-l+-iiVdroxy-
-lrpecollc
þ-Ílydroxy-

plpecol.le
clE-5-;IVdronY---p1peeol1c

-9f9.9
-99.6
-78.0
_32.5
-l B.g

-51 .5

-33.5

-h5,o

-7L. o

-19.s

-16.7

-&.2
-21+.-t

+lå.9
+]5. ¿+

+5j.5

+1 9.O
+22.7

(a)
(b)
(b)

(c)

(d)

(d)
(e)

-11.*3.
5I Í:l

+12.9 +l+4.1+

+1h.7

+29.3

.(") At zooc, caLculated fron¡ (t t+g)t 
ool}l"åT,z>uè-h+o) ; . (ç)' at-{g!nn lgturqraturee. (2

ãñr* worai' (d)'at 2ooc, (tzz); (e) hvdrobrornlc
acld. t¡eed.

there exlete the regulanti¡y tliat the charrge tn

moleeular rotatl on lE gneater wlt'h the gþ - than wl th

the tral¡a - conrpounds. Thl"s eonftrsne the aeslgnment

of Èhe trans - confl¡¿rrratlon to natural h - irydroxy-

plpecollc acld.

The hydnoxyplpeeolle aclêe öf ffer frorn hyaroxy-

prollne ln tkrat, wtth tlre hydroxyplpeeollc aclder tþ

e1g - aclde have t}¡e müf€ nagatlve rotatlon 1n water

wheness, wlth hydrcxyproLlne, the tr-alE - forrn hae

tlre more negatlve optf.cal rotatlon. Thls te

1].lugtrat,ed ln }.tgure 3, where the moleeuler rota-

tlons for aqueoue aolutlona are glYen' (ffre
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HH
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ozH

ozH

ozH
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H
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- 99.9

-325

Molecutqr rotolions

N
H

N
t -gt',
QH
II

-33.5

N
H

-18.9

-7 8.0

H

-45.0

-31.5

H

ozH

orH

orH

N
H

N
H

0N
H

H HO

N
H
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moleculår rotâtlon of (-) - c1-a - J - hydroxyeyclo-

hexanecarboxyllc acld 1a for nlethanol and ethanol

(r5o)).
Ttre reactl on of 4 - hvd roxypfu¡eeol1c acld wlth

hgdr! €Ig_ggåd_and red ph_ogphJ¡rus .

/{s f cnrnd by Vlntanen snd Karl (be ¡, and by }'.rwd.en

(lt5¡, f,he ml.xture reaultl"ng fnoru thls reactlon con-

talrpd plpecollc acld and tcúo eomponente havtng a

htgher Rf ln butanol:acetlc acl.d, eoneld,ered ln tloth

casea to be 1od1ne-contalnf.trg amlno-acl.de. Flecher

(f St ) lsoLated É) - prollne frcnr¡ ths reactlon of hy-

öroxypreillne s¡1th hydrlodlc acld and reô phoaphorua,

f ollowed by treatment of tlre products wlth sodlum

amalgam to rem'¡¡e lod1ne - ccnrtalning eompounda

whlch, aceording to I¿uehe and FeJ.sen (1¿¡.2) amounted

to about 142o calculated as mono-1odo-f¡nolf neee In

thl.s work, plpecollc aold wae leoLated wlthot¡t a de-

halogenatlon etep, ht lt proved ts be rasernlc. The

yleld lïag small (S.5i¿). Nelther Leuchs and F'elger

(t+z) nor Flecher (t¡t ) quote ylelde of prollne frcrn

hydroxyprolinc.

Tl¡e two producte of hlgh I¿f dld not glve a poe-

ltlve teat for lonlc lodlne (nltrone ac1d, ttren etarch)

but wlth sllver nltrate they forrneü brown apotc. lllhen

the products from ttre hydrlodle acld and red phoephome

rcduetlon wsrê tneated wlth e¡eeea ellver csrbonate,

the two producta of hleþ Rf dlaappeared, ad the
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mlxture eontålned balklaln alrd ?. - anilnopent - l+ -

eÐ01c acld (ta}IUI - ¿tyctnei]l) ldentLft'ed by ccn"çarlson

wLth auLhentlc eamplee by paper ehr;rnatop;raphy tn two

çolvent systetlts wlrtch g'ãt'e cìlfferent ordere of Iìf

values, and by ttrelr ec¡lours *ltlr nLnhydrln and wlth

lsatln. Thesc coloure were dlstfnctlve, partfeular-

ly ttrat glven wlth nlnhycrln by balktain which varj'ecl

fror¡ a yelJ.ow tcl a grey-gTeen. Áa the riÚ)Lour glven

t¡y trre reactlon product alweys uetcrFd tlrat glvçn by

a ¡refsrence spot of tralìrlaln, ],t seelilB that tire

leoitËr , Lr¿r5r5 - tertrairydropicol"l¡llc ac:Lçlr wå,Ê

absent, The laentrty of ? - a¡ni¡ro - pent - 4 -

enolc aclcl was cQnf'lnrreú by catelytle hydrogenation

of the .mlxture, wirf.cir ylelded 2 - arnlnopentanolc acld

(,'norvelln*" ), lden bJ"f 1ed hy paper chruuatography'

Thefori¡ratlonoftheeepr.ociucteisexplulræoaÉ¡

the ¡.emwal 0f the e]"ernente of irydrl0dle acid frorn

eplnrenle 4 - ludo - plpecolle aelde f onned ln the

hydr'lo¡llc acld rnlxture, elther by tr.qns - ellrnlnation

when tlre loçline 1s ax141, to glve a tetrahyoroplcol-

lnleacidorþyarlngcleavagewhentirelodlnele
er¡uator1sl, to gtve rrrethylen€amlnopentenoie acld (Xt'l),

.S
+ CHz H¿ + CH¿CH'CH¡ÇH'C0aH+

co¿H co2H cku-c{cor,
( xr,r )

NH.
N
H

N
H

whicb deeonpoeea to 2 - arnlnopent - l+ - snolc actd'
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Apparlrnlly tbc c¿rboryl græD fsflucnccr thc ryproæb

ol tbr çltççr 1s¡ to tb. ldlaç cts tn æeb ü rry tbât

æ1r tbc ¿f- cnætaratcû ptpccollo eol{ {¡efHern} l¡
foM.

lflro rboqo clævaga lc of a tt¡c úærrd la m¡y
I rb'"brto*¡d,arr ßgel. å4. c¡anfillo ls trhg aæraralm

of gÉlplnc (xr,:r¡ ts nltslar (nr¡r), rltlr thc loee of

CHBTCH,
+

GcHot+

c[cHo

CH:Çg'q¡1

H.
î

H3
--Ð

t

(xr,rrr )

CN

GcHo

(xlrv) o

(xrv) o

N
o= fus¡@rqulsdttrc¡t¡- H

) has åm tb*t a etætlaræa e¡rùæ aÉæ, .A¡rehGr {155

t'€årtl€E ocÕsF. rtüh 5/**tøtotfsgãæ {Ë-v}, hÊ trot

rltb }o(-clrlorotrogaæ txtY)* rhca tü¡¡td rlth
gotrralun oyaalda t¡r Ë$¡GqrÊ ctF¡æo1.

-----t

+

N
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nvest on of h s of ro

gglg.

The f lret inethod of ayntheels of 4 - hyd roxyplpe-

coltc acld lnveetlgated w*e the eatalytlc hydrorenatlon

of ttre corres¡iondln¿:'-; pyrldlne cnrtroxylle gcld wlt,h

plattnum. /lÊ publlshed rnethocia of preparlng 4 -
hydrcxyplieo'1lnilc' acld (U - pyrlûone - 2 - earhroxy-

lLe aeld) (t S4) wero unattraetlve, the benøy)- ethen

wgs pr.epared by reaetlon of metþyl k - ehloropl-ccLlnate

(t ¡¡) v,rlth aoillum henzyloxlde. Th!.ç benzyl ether wes

cleaved, by hydrogonatl on under mll.d eondltl¿ne, cF vrhen

ihe hydr:oehlcr:lde $rss herateÉ. In tnlals, 1t waø found

thst kr¡rdnogenatLon of 4 - benr,yloxyplcollnle qeld |n

atrung aeld yielöeð clpeccLlc aeld, but 1n aeetl.e eclcl

or 1r¡ ro¡ater, sonrcr 4 - hyåroxyplpeeollc aclü (nral.nJ.y

gLg -) was å1Bo fornred; 1n er'Enonlåeal eoltrtf on, no

irycnog,enstl. on oeeurred.

þ'nom irydrogenatlon of l+ - benzyloryplcoll.nlc aelÖ

1n water, a v6ry Fmå1l yleld (t.tr1,) of cryetaLllne

(t) - .gls - i¡ - hyctroxypLpeeollc aeld hydno(j.tl,orlde

wfàÊ lsolateû; tlrle rnethod l¡ obvlously uneultable as

a prepâratlon. Fowden (lZ3) obtatrned about 5F of

crude product ln hle syntylesls of À+ - hyöroxyplpecollc

acld by catalytlo t\ydrogenatlon of l+ - hydro&ypleollnle

acLd.

There are several rÇaecns for the low yleld !n thla

hydrogenatl.on. Flretly, the hydrogenatlon s'åF not
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complete; some h - hy6r:oxfplcollnl.e aeld r.€nalnecl,

anrl ttre coLuil.on darlkened eonslderahl.y tn atr, tn-

dl.catlng the preeerrce of pertfally hl'drogenated

products. {jecondly, lt 1e poeeJ.ble t'hat ßome de-

carboxyl.nf,i-on of lr - h¡'droxypleolt'nle aetd oeeurred'

îhlrdlyr *0 s"t,prÉci.¡ble amognt of ï:1pecolfc aeld (fut

probnbly leaç tt:nn þ?.1) t?a.s for-med. Tkrls nhyclpogen-

o}ysls,' h¡¡s þeen found to oçcur wh.en 5 - hyriroxyolcol-

lnie actd ls hlrclrogerrated ln aci-clfc, but not tn

arsr¡onlacal ao1utton (tlB). It occutrÐ dnrtng

catalytlo hytro¡çenqtlon of hyrlrorybenzole actde (l>ø¡'

lhepnoportlontr-ncreaeedfrorn?ff6?rortheg-eornpound,
through 687.. tor gi - to 84î,t. for the p - eolnpqrnd (137).

Á,n explanatlon of t"nls hydrogenolyrfg te thet al1yl1e

sleohala Lre present se lnterlnedtatee durlng lry-

drogenatf.on, and the e r,vould bq suscept'1b1e to

hydrogeno].yEl8.Thlsexpl'anatlorllsgupçortedby
the faet tlrat metþory - end acetoxybenzolc acide algo

euffer hyctrogenolysls (t 56).

Â.s atated abc"vo, the predomlnant leomer produceê

iiurlng the hydrosenatlon wae türe qlE - fsorpr' Thls

Le to be expected, anci cotrld be ueed es evldence fon

the conflç¡rratlon of hyôroxyplpecolle aeld' i{egarty

(f ¡g) fornå that hydrogenatl on of, 5 - hydnoxyplcollnle

aclcì gave roore slð - than Jraqq - 5 - hydroxyplpe-

col-Lc acld. when carrl.Ed u¡t ln acld eoJ'utlon' but

approxxrnatelyequg].a¡nountelnanunonlacalsolntlon.
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It was etated by Bal::a ü:tci c::'ol- (lS¡ ) in lg29 tliat

ÌryorogenatLi.,n of J antå \ - hyq¡axybenzolc sclde wlth

plattnuit Sâve r¡e.1n1y ttre gþ - Lsú¡æ:r oi tirc hyttr'Ûlçy-

cyelohexeneclirbor.ylli: acÍtìt:, but later vlorliel'B (e.g.

1'57) avc¡l.ded r¡ eieclni c¡t.

'îire second r¡Ief,flod oi' *yrrt;reoi* of jl - tryiiroxyplpe-

uolic *.c1ö investlg,atect fOllovred bhat of ìiycjl'o¡l¡¡!,i-'o11ne

by !.uirn anü ûsaïTald (l t¿+) i Inasrnueh ge the

HO

P.et cH.corEt 10.E' lttrcQFt
c0-cH,
ll+ ll

cH'c02Ft ct+coft
.N

t'

cozH
N
H

H

0¿Et eo¿Et

(xr,vr )

lnltlal- step ln thls .ryntliesl.a 1p pylbaþ}y aôiiiti-on of

ùÌre ar¡¡lne to ethy'l furrrgrste, bo glve (xr.vt), tir.e rext

etep rrøy be regarAcd as a D1ÉCùGIrìs.nn e¡'cllSatlon, t]ret

used to prepare a heterocycllc rlrrg retcne by fiuølcka

(f 5U) erÉ oubsequentl-y usecl aå a genercl n¡ethod by

&lcb].vain.

Reactlon of tht.i eth¡r1 ester of N - ettioxycarbonyl -

/ - aøn1ne with etliyl funarste, f'oll'owed by J'e-

olatlon of ttre p- Yt*to-eater as lte çodlo derlvattve,

ancl oubsequent acl,cl c]-eavage gaYe a ketone 'c1lH{705N

whlch, by reductlon and hyÖr';lyeis, gave an a¡nlno-

acld C6Hf1OfN.HZO. Thts pnoduet waa
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chrcËnåtosraphlcfail.y qulte dtetlnct from the l+ -
iryd.roxyplpecolle aclde; B.e lt dld not glve a purple

colour wlth nlnhydrln, ar¡l lts N - phenylcarbamoyl

derlvattve üld not cyclleé to a hydanttln, lt was

åpparently not an c/-- amlno-aeld. Tt te t'hcrefcrre

probable thÊt the ÐleekrÍann cycl1satd.on i.r:ãve a ftve-
nembered rlng aa (Xf,Vfft), and the arnlno-actrl obtalned

wae one of the steroLsomers of (f,).

co¿Et
I

1H'

T;
¿

ço¿Er

+ CH.CO¡EI > CHr 
ÇHiCOzEt

i
q0¡Et

obCH
I -->

H

o¡Et

(xr,rx)

CH.cqEr

H¿C02Et

_>

CH¡CO¿H

CH.CH¡CO¿EtCHiC02Et
'{ï

I

co2Et

(xr,vrr )

cozEt

(xr,vrrr)

+ 1o'u
1t' lHicO2Et

N
H

cs /cHco2Et-CH.

(r,r )(r)

thle result wae unexpected ae fonnntl on of the

snlon was expeetod to occur on the carbon ntom mB.rked

ln (XI.,V11). It 1s poealble that fonmetton of the

flvo-menrbered rlng was favoured by the potentl,ål'

crowil!"n6¡ ln the dlx-rßêr¡bened rlng. Iio',vever, ethyl

Bentsn - 1r2r5 - trlcarþoxylate (I,l) eycl"lcee to a

cyelohexanonc (t 5g).

*
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GENERAL EXPERIMENTAL CONDITIONS
Ffl___-..I¡F

Unlees otl¡erwl.se atatert, meltlng polnts were det-

ermtned ln pyrex eapllLarl+sr ancl. qne r:ot eor¡rëcted.

E,lamentery analysea were by Ðr. F,, .t, Zim,r:ennrann,

C. S. f .Iì. ü. , Melborrrne.

Optlcal rotatlon¡ ar? ealeull.ated from tlre .rnean of

e1x detormlnatlonn, the ccale -o. elng read at both lerft -
ancl rlgirt-hand posltlons f or eaeh determlnatl on.

Unleps gtated othenrf ee, a f. rlm. tube wag used.

P-æe"¿__eh.lggp5!eg¡åIþy:

Anelytlca1 pauer chrornatognaphy wae carnted out on

lllhatnnan ![o. 1 paper uelng descendln¡1 .er:]-vent flow.

The palrer wan not equlltbnated wl.th the ÐolvËnt.

the chn'ene.togrsphy tank was pLaced 1n a crrpboard, but

no other temperatune negulatton was ur¡ed. The rate

of ecllvent f,Lo'*r lncreased wi tJr ternperature, Itut Rf

valuee dtcl not vary apBreclabl.¡*. In tlrra report, the

tlme t'he chrornatogram was allo¡¡ecl to l:t.n and the dlet-
ânce of fl ow of the s olvent front are ¡llven rvhen

lmpontant.

Mr¡eh of tlre paper ehromatograËh5r vrae done uslng

Pantrldgete ¡ - butanoL¡aaetlc acld:water 4':1-..þ

mlxt'ure (lfrO¡. Thle åolvent lvas f ound nroet con-

venlent f CIr use wlth pol¡phenola end aml"no-aclds ancl

gave ueeful 1nformal,lon wlth eenbohydratee end cycllt-
ole. The abbrevlatlon BAIT F/111 be used to descrlbe
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thls otrlve¡rir isiì.ieh ul*s ;iade up l¡runedlately before üê9¡

Rf v¡rlues I'ot' ¡.ii¡únÐ-acldi¡ earrbohycìr"atee an'l

cyclltoLs are give¡r wlth rresl¡eet 'bo tÅre polnt of app-

are¡rt ¡naxlutttr¡¡ cìonL?enì;raå1"on, Ì¡ut the r{-f rsluee of

trlolypherrol,i] åre giv+n :tr the rauge Én.an the resr of

the F'pot tc¡ the frt¡nt. 'firla utetlloci cf ¡iresentatlctn

hae l¡een chooen beeause Lt glvee an in,rlc{¡bion of tire

length of a spot, wirlch varf.ed from compact

(leueoanthoeyanlùlrF ln frA'lr ) to very long (7, ttr St ,4,t -
tetrah¡r'o roryflavonol ln BntÏ) .

As a Êecûry¡ eol"vcnt for tf,re chromatography of

fLavanoloø, 2þ acetlc ercld (t 6t ) proveo most eat-

1 efac tory.

l-on the chrornatography of anthocyanltilne, the

"i.orestAl*' eolve¡¡t (water¡ ¡¡Oetíe aclci : ct¡r¡cetrtrated

Tryorochlorlc aclú, 1O: 31t3l rvas useci (t6z).

Detect'1on of pr¡lyphe¡¡ÐLs on citrofi¡g to¡¡f$t¡E.

The fqLlowlng reÊËentg were uged f sr tle'tect!on snd

claeelfi catlon of polyptregol.o o¡l cirrontatograll¡tr!

(u) l'errlc eirlorltre - 1i¿ aolutd' on in ethanol.

(b) Irerulc chLorlcie - potaeslum ferrlcyanftle

reagent (t6¡) wås nÀoei uger-uI aa s epray

or dlp, deteetlng pol'yphenols of all typee;

(c) Van1111n7i{Cl (about ti: vanllIln tn con-

centnateö hyür:cehl't¡ric aelrå, the vanll1ll¡

betng brouglrt l.nto eolutlon by dleeclvlng
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"1t ln a ÉriiåIl a¡uount Of eti¡anol), wae ussd tO detect'\

poiypher¡ûLs contairiinð a çrnloroglucíno1- nucleug wtth-

crut }.et,onlc eubstltuent € '$r ¡+ )-oate*'h:r" vlhieh

give à req colour :n th¿ ÜÜld wltirln flve uÉ'r¡ut€rir

l,er¡ct¡ântiiueyanl¿Ing gåve a recl colour vierbLe aft'er

ebout J0 rtinu-,es 1¡l i:Ìre ceilü' i'lo vanillin - p;eit-

Lve au-oetåncee were rie'bectod in tho @gi-a ileartwoud

poiyphonols exar¡¡lned'

(d) Leucoantir'ocyanldlne wère ln1tl'atly dotect'ed

byepraylngwithet'rongnyrlroctrlorlcacld'(aorrutSN)
foi_}oweÖ by phort lroating (about ! rtrlnute¡ at 1OO0)'

Îheteixtu'reoûtlrepaperwg-suestroye<lonheatlngancl

tÍrei paper cirarred lf heatlng were proLonged' Rouxf s

spray (3fu E - toluoneeulphorrlo aclu tn etnanol)

(f 6¿+) was aE effectlve ln loeatlng ler¡coanthocyan-

ldins, v¡ltbrout euch a deleterlous effect sn the

þap€rr The 'Iat'ter språy wåË uðeê for moat of' the

worh.

(e) $lLver nltrate tn acetone aa a d1p reagentt

f o11$,oð by an al}iallne Eprayt wåa lnt'raûuoed by

Trevelyan, Frocter ar¡d Fiarrlson (16S) for t'lre oe-

tectlon of PolYoJ'er

It waa,'found that rrme polypirenole or$o

mell.scecLctiFr, end (*) catechln could be öetected

by a neutral ellver nltrqte sÊrayt followed by et-

pooure to l.lght. It appeared that, f or a BoEltlve

reaultrthepol¡ryhenolrcgulredtwoormorBhydroxyl
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groupÊ on a benzenold rlng. L¡êucoåDthocyanldlna

gave a atrong poe1t1vs. t'he r"ef,ponse of the poly-

phenol to neutral s1lver nlt'rate eeeñcd to depend

algo on tJre preaence or abeer¡ce of the canbonyl

grollp (c¿¡), fLavana being aoparentl]' more raadtly

oxldleed tFran flavanohêÉtr The nan¡ge a-nd specLf-

lcity of thls effeet wore not explorod.

-4ften exarnlnlng tbe paper fcr aubstanees reduc-

1ng neutrnl allver nltrato, the paper waa n.t:ra¡red

u¡I tT¡ al cohollc a 1k411 (t 66 ) . S ome eomponente ê. g.

reductng sugårÐ, gâYe n poeltlve spot wtthæt belng

heated, but otlier cq¡rponenta ê.gr plnltol naqulred

ehort heatlng.

(f) Aa a dlazo reågent f or Blrenols, dlazotl'sed

eulphantltc acld (l6Z) wae ueçd 1r1t1a1Ly' but tt

wåe found more eonvenient' to usa bla-dlszotlsed

benzidlne (l6n;. thle spray lrås r¡ot of much uee

ln the polyPhenol worts.

An noted by tlarnlo and Polloek (t6g) thle re-

agent geve orange colo¡re wlth lnalno-aeldt. In

tbln connectl on, 1t te of lntereet that dlau otleed

enlllnes glve v¡ater-lnaoluble yellow cor4:onnde wlth

eecond.ary amlnesr tbg"'t from dtrazotlsed ¡ - nitro--'

anll"lne snd dlmetlryLaarlrre belng (L11) (to7¡. Tho

strlcture of the

O'N l,l-N.NMe, (f,f f )
N:N. (r,rr r )
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compound fr,)Tr cllasotlced 5 - chloro - 2 - riietltyl'-

anlline anô prollne 1g reprryted to be (¡:.f l) (tZl ).
The colorrred produetg oþta1neu :flFc¡n pipecol-1c ant

hyilroxy-plp*co11c :refdn rÊÐ1'Ìi.y tll:f f,u*eil tn tìre

,spreyã1 FñlFFr f crnlng I'ar.qe coloured Èrea3. Flor

thls reason the reagent r,rns not generally u:e-ñll' fcn

detectf.on of 1¡n1no-actt15.

Deteotr ón of aralno-acids on chr 'raato.:rarue¡
j,.or aml-no-eC1C.n, tir-; ÐFfay reagenta uSed roüttne-

ly were ntnrrydrln 1n etha.no]. oF birtanol and l"satln 1n

aee'to1¡e. ¡å.e tlre e olvent ueually uaed f,or ehrcrnatO-

graphy was Bf.ìi!', a.eetlc acld wae not edded to tJreee

rÊagentÊ. For tspraytng, l¡utenol '"vas fi¡ore eonvÈn-

tent thar¡ ethanol so a ßolvent -for nl-nhyûrln.

fhe cclours glven by [¡ - ilyci.roxyplpecollc aelr-1a

and other lmln.a-acld'g lvtth nlnhy,årln, lsatin, and

ðoft€ other sprsy reågentñ arê glven 1n Tsble 22

(f n sectl.on on i+ - iryrJ-roxypipecolle acld).

úri.slnÊ qf ,ryggg_Ê3gEJ3g.
#

All woos aantples ercepÈ the AgeglP 4olllggi¡¡tg

aample were suppl"led by lï.T. Joneg¡ C'5'I'R'{'ì'¡

Brlebane. The !:-gg[fg3¿gg aø'mple wås auppll al by

tt¡e Êru.bh Australlan fiooda & Foneete Depar't¡¡icnt.

l'rets,l1s ãre glven 1n TsbLe 5.
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5583 harpo- 54
phy11e

72,

JlelLow- 1 Sctt¡
brown
(a)

YarraL { ö.h.5b
Creek
Goondl-
rvf nd1
Yuleba 21.11.57

Yanral 1 8.1+. 56
Creek
Ctoonô1-
l'¡f ndl
Yrrleba 21 .11.57

Âcacia 21 .7.57
pl-at-
eau

-.12 . çi7

a

Dctalle of onlglns of wood ønnipleo.

Sample $pceleF Herbar- Plaee Date Ëolo¡rn Dlameter
l{urnber lum of collaet- c¡f of l{eart-

Numbcr Orlgln ed }leart- v¡ood
ulooci

ä91 9

55¿il+

b91¿o

5905

t?

êxcel"-
Ða

brown

blaak

brov¡n

1 Cr{ 5e.rn

2Ocm

15crn

2Aqn

5oo

55

l.

tr

telan-
oxyl cn

890

48t

mo11-
teslma

lnten- ¡+it
taxta

!r

plnTc 1 5-1Ocn

5891

5977 rl

ryitlan 12.V.57
Tlhlan

Chlpa

25-30cn

1tsht
bro,"'rl

rl il rt

(a) YelLsw fluoreEence ln IJI llght
E¡traeåfgl¡- anpgnatJr e and procedurc -

The exünactor ueed for solvent extnaetlon of thc

wod r¡raterlal w&Ð a etalnleee-eteel contalner, elther

46 x zOcm or I+5 x 15crrf- totally encLosed wtthln a

etalnLeee-ateel ehell, wltJr a eoppen-eoll water oon-

denssr at the toP. Îhe dctaetrable bottoûr¡ portlon

(ll x 22.7cm) corved aa botler and as reeelvan for
oxtract from the wood. A ncoprene gaeket wac uceü

between boll.er end cor€Do The wood contefer had a



75.

irole 1D thc þottqa ari cø¡densed sol"vcat percclatcö

dlrectly through etüh st¡lnlm¡ln hold-ap. Át the srrÌ-

ùalrrct, ras ecrrplatcly BuFrülrded by vapour of bolllng
eolvent, tÌte srtractlan ¡rae at tbc 'botllng polnt of
the selvent. lisat üeE ;r¡ppltcd by a retc¡r-baüh for
acotone or cthcrr G by a not-platc for eolvcüta of
htghcr b.p.

fhË lfght prctroleus uscd ?rad b.p. 6rJ-6Oo. Llgnt

pctroletrm, aa¿tone snd ethtr rcrr rcdfttlllcd frm a

ratcr-battr bcfqc [gee

Thc sood saruplcs çcûr prüparGd for crtraetlon hy

otthcr of Eo nathqds. fnttfally, tlrc çooô ras apllt
lnto enall pleoea {sontlcr t}¡an a poncll) e$d groqûal

ln a "C.t" Fr'8Ìt laÞonatory n111. H€t otr tbc cr-
tmetlrna çêrG of çood *htch hail bccn plnned lnto
stråvtng$ by e "btraaçrñ. îIrc *pqunt eú *ood *hlqh

couLd bc pâe*:cd lnto Be erùraetor varlcd. Eranrgloa

oú le'ûe fer thË largar contatnër ars Z.?lrhg,

Â- aùI.l1-rgldi raprucd, 2.lbg. ¡.. 4êrewhll]9 -rreart-

çod, l.8kg. å. ngla3s¡¡n¡lqn irtartr¡¡dr ?..Ohg. 3.

¡pþqlgflg ne¡rtrood. ?b,c csall.cr ¿ontalner hclû

abq¡t half as rfl¡ch as the larger.
A s'"rl"vcr¡t clrar8e d þ? L tas Fequlrcd. Hsef¡

of t!¡ls rae retalncd by tha x{¡rrd, ead cveporated

shen the wqod wac ]'eft ån thi.n layers overnlght.



7lJ.

Couater-curren t dletri.butl on aTipargtue.

The apparatus r:ged for counter-current dletrl.-

butl.<¡ns 'ûâs a 5A - tube serril-âutc¡uatlc rng.chlne from

J. , D Towere å; Co. Ltd. , ìrf.tlnes, Ilnglantl (t 7t a).

f n tÍile niåchÍ.ne, tne bsnii of tu'oe{¡ is tlppeci !ri$n-

ua.lLy ior trarefer. The vt-:lur;i€Ë of rrtoving phaoe

and stetf onBry ptraee were both !o rnl. The olraklng

$.nd settling tlutes qsed rrese Êl- nrlnute* shake 'and

l+ mtnutçg eettle.
Both phe.øee iqer'e ei¿ulLtbrated befor€ ìlõ9e

Hu sh and Den een dls tnlhutt on.

In tire work rleecrlbed 1n the +eetltln "lsolat'l 0n

of =n-etf1yl iso¡nelacactdlni e¡iiloratory wopk" 1t wae

found that tlre úletrlbutlon conetante of the poly-

phonol: betlveen ethyl acetate qnd aqu{îouê blrffer

pi{ 7.C were s'¿ch thnt lt wae poaslble t'o deelgn a

reLatlvely elmple BuÊyr Ênd Dens€n (Bl) dlatrlbutlon

to obtaln rnelacacf.dln antl lsomelaeacfdtn, ln the

aqueous phaserand Q-etkryl leomelacaeldln and ketonlc

flavonolda ln the ethyl aeetaÈe phace.

iÍttÌl these solvents, the dletrlbutlon eoeffle-

lents werÊ f ound to be ae f ollows: mçlaeaetdln 0.56,

lsomclaeaclqln o.59, Q-ethyl leomelaceclilln 512 .

As rnost of tJre keùonlc flavonoldg hs'd iltetrlbutlon

eoefflclente s1ûrll'ar to, or hlgher tlran, Q-ethyl

leomelacacldln trey would be carrled lnto t'Ire ethyl

acctate phaee to tJre e8me extant aø, or more {i'renl
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In orden t'o obtalg lnËlr-

1;uuur eeparatlon of riielacacldin (w1tk¡ leo¡neLacacldtn)

froni .J-ethyl laoiaelacaeillln, the pirase YoLume ratlo

ethyl. acetate: aquÈous buffer 6lt O was used. the

actîrf.il eyetern uÉjerl 1a ehowr¡ cilagrairratleaLly ln $lgunc

h., w1 'Lh the calculated ülstrlbutions of i,ielacacidLn

anå Q-ettryL l sc¡¡teLacacrciln'

ÎÏrLs ólstrlbuttOD T/eB Usecl r'epeateerly a;; an

operatlon 1n proeeeelng heartwoort extraetlves, ar¡d

wl11 þe ref çrred to suboequentl.y ae the "usuaf.ì'

Bueh and Densen dtstriL'utlon'

I9g- e x-c h?ågg-I.e-s r 49 ¡

Twc¡ catlCn exchange reelns were used for leolatlon

of sr¡llno-aclde. Souls v¡orie wae done with a rerrin

supplled by L. Ll5ht & Co' üngland' For uipt of t'ho

lsolatlons and fractlonatloner Zeokerb 2'¿5 t s

eulphonatedpolyetyreneSTdcr'<¡as-].lnhoiretarÉanð

slze beade (partlcle eLze 14 - 52) aunplled

by Pennuttt Co. LtÉ., Gunnerabury Avenue, I'ondcn ïi'4r

wag ueed.

InordertoavclüblockageofcolumnÊþypre-
elpltatlonofaeld.tnsoluþIe¡rraterlal].nthe
stronËly actå enrrlronment of ttre realn' oxtraet's

froriltwr¡<¡Jwereheatedlnebol.lf'nguyaterbatJ¡ln

dllute trydrochlorlc ecld (o*5-tl{) fon 2 - J h'urre'

coo]'ed,filtereda¡rúevaponateôt,oclrynegeuiÉenrÞ.
duoed Brêgsure.
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The negldue 'Ívas ¿ileeolved Ln water. and flttered
frcm inaoluble .*lterlal' Tire aclû îneatu¡ent wae

re¡;eateti until no Ãrrt'herrr¡merlubLe nrat'erlal wae

ol¡taj.neci oll evapuratlün.
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Teble €t.

Bxt¡'netions or' v'¡oocl entrç}eo.

Extrac-
tl on

A

B

c

D

E

P

G

IT

ï

¿

K

L

TI

N

t
P

$peeies

harpopir"vLLa

n

lt

il

1¡

ti

exeelea
il

Ú

ll

It

irieLan'or{Yl on

ti

lt

lt

ll

iiap or Ífeart- vlelght
wcr:d ( g) .

:- :::
E'l65

I' BIQCì

" 5970

9ip & ¡fu*r 1 O, J5O

lilù zo9l+

,, 19CI5

2515

sili 1689

sff ô rffl 2¿ÈiO

Hv¡ 1293

,t 1F6p

59tt+

$t:t 991
r' ä7sl

Saräple
ITo.

55ù3

llaËe

!i

5v1 I

55"ðl+

59zo

79

9t

9t

e5

98

{01

1 0!+

1a7

110

'115

117

119

\28

12'

127
129

il

+t

r¡

ti

Ï

5905

ll

rl

Ir

il
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E¡trae-
tlon
q

t,

g

T

u

v

1åí

x

ï

7r

Speolea

moLllasima
ll

ir

lr

Ìt

lntertexta
ll

w

t,

ll

Table 6 ccmt.

9aruÞle
No.

¡l.r{

5891

5977

Sâp or Heer"t-
v¡oodl

lt

rt

si;

fi

EW

Ffoi
(sTi*

I 84{

6788

6z5o

7t90

1o'51o

57e

51 52

zgfto

5'l oo

2LtÐ()

Pagc

131

135

,l36

{58

I l+r

r4J

147

148

149

151

ll

çt

fi

Q

É

It

ìl
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tl list Öf, thG ç¡tractfüns 1o glven lu Table 6.

ti trscilon À: {gcc ftg,une 5i. iltllad i¡eartsoad

1l:r?56€,) rao artractød wtth lÉçi¡È ¡lnetroleum f or l(}

hqr¡rs. ftl€ eotd ertfact tcint.qlred a ahlte dep+slt

t¿¡*Eg.) *nlr tûl net¿oval of e*l'çent left qn +rangc-col-

sçrcd, coft war (7.?g. ). Stber extractlon (5t ho*rfa)

ßaúe a hrûrn dep;elt (ta)r ö.¡+g.); t-he sthar aoluttsn

(abotrt ?1. ) contalrred 9.-1g. of, rmtertql {fractl'*n (Uii'

FÈhen e¡ùractl,oc for s furßhcr )6 h';r¡re reoulter:l ln nu

funthcr oeppalt; ùlre s'Ltc¡ s;lutlcn ccntslncÖ 9.o$. of

¡n¡lterlel {fraett+n {cii. Ihc uooü cae then extraeted

wlfù eeet¡¡nc (7 åtcxrrs, artract (d))¡ sf}il slth cf*ranol

(? hol¡ra, eltract (a)).
',rractl*o (a), ûn peper chrcr¡atogmohy tP'"+, 12'

h;urs1 at¿æ.i apFsared tq süntela only tuo pr¡lyphanollc

effiponeÈta:-

{af i â csrnpact eFo? Rf G'25-ß'35, rcåuctrqç ner¡-

tral ellrar nltratc, çlorly glvtng a red eolqrr sltr¡

çanllttü ln rrSrünuchltrlc ôstü (vlslble aftcr ]o ¡sln-

utea), fitvlng a Bhakl brown si¡ltnr wlth ferrlc ckrl,orlde'

anð a brocn Coloqr rrlüh útagotl'red øutp'nantlle ecîd'

It sas net r1.¡1,b1* erdsr r¡rdlnerY otl liÏr trlgbt.

(a?) P' atmak äf t';ã5-o't¡l¡r yclloa ln vlslbtrc

¡tghtr flusreaclng brlght yellw ln $V llghtt anú rç-
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ciuetn¡i sll-ver nitl'qte ortl'¡'ç,¿nen all<alJ'ne' The yellc¡r

colour nae deepenerl try vanf.ll1n ln hycJr"ochlorlc aclð.,

þut otirer rer6r':nts ÍîÐ-ve nÊget'l1¡e re:u1ts"

Â portf on of frac'l;ton (n) wae bolled tlor a felv rnln-

uteÉl r¡rlth J)'¡ - hyr3rochl-onlc ae1d, the deep red 'qol-utton

vfÊfr extrr¡eted wlth f eoermyl aler:hoLo and the extract

Wå13 chromat,o¡rrs.phed aÊ n¡ove. Stlt¡stanee (at ) wa. nOt

detected, brrt (aZ) wâs st1lL preeent. Tlre nad ct¡lour

wac present å.s â fatnü epot itf 0-.55-0'40' $ubetance

(uf ) \4,ãB t¡erefore oc¡neidered to be R leucoant'irc'royanldLn'

ì¡raetlon (e) ìnås extracteð wlth hot water (3 fote of

20 mI eaeh), then ethanol (5O mr). The brown aqueoua

extraete g.sve sl-isht depoelts on etandtng overnlelrt

(o.ãjlg. tn the ifret extrect, very 8n411 ln the ottrena).

After. f,lll.tnatlon, the 3olutlone lrore eharcoaled' but

wlthout remorra]- of much colour. The eol-utions lcere

tiren taken to qryner¡e urÉef retluced pneeeure glvlng

t.7 r)-.2rrI.2Jg ol rnaterlsl respÊctl'vely' îheee

fractiona wer6 c,omblned, dlggo1veê f'n ethanol (ZOO mf )

andagålnchar,coa].ed;theeoloursenasrlnd.The
eolutlon was ta]<en to clryness under rsduced preFauret

leavlng}.Ts.ofbrowrrpowder.Thecolounwaanotns-
mwedbycarbonfromaBo].utlonoftjnlsrnaterlål!n
etlranol¡ether 1:1.

At thls etager peper chromatography (eLvt'' 28cm)

atrowed trruo spote, Rf o.51-O.l+1 anü Q.69.A.77, whlCh

gsvig red colourg when eprayeð wltJr coneentnated hy-
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dr.ccirlÇ*1c r¡cio ¿-r¡-;d lrentecl. The:¡e reduced neutraL

e11ver rri tr':rte , eruÍ gà\re brown Fp ctË irl th dlsz otl sed

benridlne. .à p<;rtiOn of Èle* ¡iiE¿te3La.L ,*ras mettly}ated

(2.7h.S. ¡f,f ¡roJ.yphen,¡1 witlr methyi sul"pliate (5.5S. ) and

potnssj,um carbonate (19.Q$.) fu-5 rrilRutes tn bol'Il.ng

acetOne; the ÐÍei:S;:i Of ¡lrertrryi aulphate wag deetrO:/ecl

wtth arantcnía); no crystsL]l¡le procuct was 1r':oleteci'

Th* water-1nsül-t*r-bLe uo:t'tt6n <¡.f fractl+n (a) '¡rl-ls re-

cûvered bJ' ollutlng the etlienr¡1 extraet i'vlth water

(r 5O rrrl. ) as a ye1-lour-þrov;n pow<ler (1 .2g. ). Papen

chrcustogr,aphy çhowerå that 1t eoñtalned $uþstance (a2).

Fractlons (þ) atrd (c) were fcurtd by paper

ehro¡natograp-.hy (n*t;) to be oomplex rnlxturee, contaf'nlng

cornponents (a1 ) ard (q2), å ,$econd co*lponent g1r1ng a

reö colour wlth aetd (Rf o.72-a.77) and other paly-

phenole I{f O.,+ t,o O.B, not sepanately dletlngulshed'

Theoe fractlons lere not further lnvestlgated'

The deeB-brown acetone extract (d) weÊ concentrated

by dlat11latl on f rofB a water-bath to about 220 ml. A

deBoglt whlch f onmed waÊ renroveÕ ard washed wltlr dllute

ae6tone, ttren water (f nactlon (da), 5.9g. ) The sol-

utlon ard. washlnge wåre dlluted to ?ì-. wlth water, and

let etqnd. After Feveral elaya, the salutlon ví48

flltcred (resldue - fractlon (db j) and eoi-rc€È'ìtrated t'o

hoQ ¡n1.. under reduced pressrrre. continuouB ether

cxtractLon for three P, - hour pertocìe yleLd,eå 21 .1 t

g.515.6g. of extraqtlvee (fractlon (dc)). Ethcr uta!
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tYren rnernove¡å frcrn the ãqueous soluti"on, âd extractlOn

contlnued wlth ethyl ecÇtate, ciuecetsLve B - houn

perlocle ylelded 4.-lg. (fr:actLon (dú) ) , I.5, o.2g',

( f ractl on ( de ) ) . Tite 
"*u1¿u;3.1 

ague ous ecluti on cun-

talned l+l g. of solldg; lt wae dlscarded' ,

!'ractlon (da) appeared to be eeeentially a sLngle

eubatance, but l.t coulcl rlct be req:rystallleed frc¡trt

rnethan ol , etiran o1, Or e eetone. Tne fracti ons obtalned

from metþenol and acet'one were yellow-bro#n 'Powderst

¡neltlng rvlth decompoeltlon ln tlre rsnge g90-21Oor but

the melttng points were not repr^¿rclt¡clble. PaBer

chnomatography showeô the preÞence of subetå.nce (aA)

onl-y. By solution tn Lrot ethanol (¡OO rnl')',

aüdltlon of, water (f OO rn!.), treatment wlth carb'¡n ar¡i

eoncentratLon under reduced preseure to about 2OO rn1.,

there wae obtalr¡ed e yelloa-brown powdery depoelt

(,f .66g. ). Thle wae lder¡tifled a,e 7 rbr5'rl¡' tetra-

hydroxyflavonol (eee below).

Fraetion (OU) was subJeete¿ to flactlonatlon from

rnethgnol but no elngle cornpound wae lsolateúi. The

hot rnethanol solutions gave tarry cìeBoelts on crlol-

lngrand gur¡ìrny pro'ductrl on addltlon of, water' Papen

chronratogr.e_uhy shoïPed the flavonol to be þreaent.

Fractlon (ac) wae obtalned aÊ a yeL1ow pottuder.

paper chromatography showed that tt wae a uomplex

mlxture, componenta (al) anct the flavonoL belng pre6-

ent together wlth other pol¡rphenollc coruponents
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Rf O.5 to O.? (Fhr;i. The fnactlcn $ta' dlesolved Lu

w¿rter (l:5ri1) s.nd the oranÈ{e ßyrup wi?6 contlnuously ex-

tracteê v;ltJr llght T,etrol*um. Ir ?h troure, t'irls rê-

nroveo {l}.rìá¡i. o'fl nûn-Lrt.ysta1llne mâtërfåL. liurlng t}lÊ

extr"åcttÕrrr orange-red crystals forrned 1n the aqueouB

solrrti()n. TÌlese were colleeted anci wa-shed wlth v¡nter

(r .47g. ). Hecrystalll-setloll hy solutl on in ethanol

(5O ,n1.) and aeidltton of water (roOml") gave looee

aggregatea of' arange needleo, lrl'll'23ðJ' Tirls br:rs 1ô-

dnttflert &s okanln (Jr4r2' ,1' ,h' , - pentalrydroxy-

chalcone) (see below)¡ -

Tireaqrreorrssolutlonafterretntlvalofthechalcone
was contlnuoustry ertracted '¡¡l.th benzene for 96 hours'

The extracted matenlal (2.ti*.) contaf.ned Bolyphenollc

cornponents of ìif. 0.6 to o'95 (nar'u)' f t was not

fur t'rrer lnv ee tl gated'

Theequeousçolutl.onu,asthencontlnuoualyextnacted

wlthet,her;Eucceselveei"ght-hCIrrextractlonsgâve

l5.s,S.TE.ofextractlVQg.ContlnuouBextraetlonwlth
etlrylacetategaverlDelgtrt-horrrperlode'7'1and
O.Ohg. extraetlves. No separation of eunponents lÍag

apBarentlnthlsfr'actlonatlon,ardthef,rectloneob-
tained ',vere not utll-leed'

tí'raetl"on (dd) depoeJ.ted a whlte powder durlng dls-

tlltatlonofethylaeetate.Thereßa1ntn€iËo].vent
waÊ renncnreê urder neduced preðÊure' and the whlte

powdertsolateÉbytrituratlonwltheoldethanol,vlhlch
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dls$olved tite brown amorphouõ materlaL. After ftlter-

lng snô wsehl.ng 'rlth etha.nol, tirer* rernß1ned s. flnet

al.most sshlte porvder (9.ä¡¿. \, wh1*Lr wae ldentl fled ag

mel.acaeldJ.n (see belcw).

The ethanc¡l.-eoluble portlon wå.ç coneçntrated, âd

heated j.n emall batchee (about' 5Ê4. of, so1lda arrd -5'9. of

ethanol) on e boll1ng water-bath so thøt the eolvent

evaporated e1owly. A whlte rleBosit for¡ile¿l ln 2-3

lnlnutes. The mlxture v'câs cooled, dl]uteû wLth eol-d

ettrenoL, and flltereô. In thta way a funtlrer -5.1+9.

of meLncseldln was obtalned. -

Pâper chrtnnatogrephy showod that bhe br¿v¡n mothgr

llquors from tlre Lsolatlon of rnelaeaclqln eontained

three Leueoanthocyanlctlnd and traees of the flavonol.

One of the leusoanthoeya¡¡lctlne waÊ ldentlfed ae

me1acacldtn by paper chromatography (BAVr' and 21í'

eeetlc acld). The otSer 1wo Leucoanthocyanldlne

$¡êre charaeteriaed by thelr Rf values 1n the6Ð sol'ventet

ås shown ln Table 7.TfÞ nomenelature Le derlved from

eubsequent work ( eee dlscusel' ort) .

IeÞls-].
Rf valrree of 4:_har!9prtglla leucoanthocyanldlns.

BA& 2í'l acetlc actd

Melaeacidin Q.25-O.t2 O'5O-O'¿{?

Iaomelacaoldln 0.112-0.40 O.45-O.5?

g-Ttthyl leontelaeaeldln o.5F¡-o.67 0' 58-O'70

These mothen llquorE wêrc usGd SUbgequently 1n
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at"t,emoted 1,golat1on of O-ethyl laornelacaeldtn by colunm

ehromato:?:ï'nphy on eel":l-ulose poruder, rLnd f n counter=

current df"etrlbutl ons.

ltractton (¿.) seemed to t¡e trtnlnl' pol-ymerte mat-

er1ñ1; tr)s.IJer chrornatograph¡r (nnV'+i showeô that Folne

nrelacacldln was preñent, but nroet of ttre polyphenolL6

materlal elther renrqlned at the or1g1n Qr 111ãs preoent ae

a brov¿n etreak to Rf, A-?.

Thc ethanol ertract from the heartç¡ood, tractlon (e)t

waã concentrated under r6duc€d ilrêssure tO q black

synrp (11g.¡, taken uB ln water JJS0ITì1.)r let stand J

dayn, ând ftltered. tl* water-tn:o1ubleì r¡lsterlaL

(T.t l¡. ) contalned some fLavonol, but wa' mãl nly poly-

nörlc tîater1 1; no ptlre eompoundg luere obtatnecl from

1t. 'fhe aqtleous a'rlutlon was corìeentrated uniler rê-

d.ueed presgure to about 2oo r11., and eontlnuously

extracted wtth ethyl ercetat,e to y1e]u, 1fl 3uccÊBñJ've

ei.gklt-Ïrcur pe1Lods, å16, J-.2 ard O'48' of ext'ractlvee

(f,ractl on (ea) ). The realriual" aqueou' solutlon wae'

evaporated on s water bath to a tirlck Êyrup (7.9g. )

wlrlch l,¡as cilluted with about 5 ml¡ wåtÊr. After "qev-

eral T¡eei<s, cryatals appeered (t .05ø; eolourlesp

prlsrna). These were nec¡yetallleed frorn *ater-

'- di +65'60 (9' 3'7 1n water)'ethanol, Iil.P. 1ô1-l '2u, LÈ

Themeltlngpolntonadrulxtur'ewlthplnltolfyoryt
A. lntertext'a wae 1B¿-t títo' Paper chrometography

(nEg¡) ohowo,l onLy one eornponent, Rf o'll+ (plnltol
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f ror¿ A:-åIlggt-eÃlg h'*ti ltf O'14)'

i¡ractron (ea) ,dâ8 fcuri'q by pftper chi.ctletogrr:pTry' to

a
be/eourylex¡i¡].xturecontarnl.rrgt'riçiirr'i:*]-eucoarltiro-

eyanlcrlne"t,rreflavonol,t}rectralccneanduntdentifled
eorrBonente. It, 'rias olssolvect 1r¡ u¡ater (t5Ornl') and

contlr:uouclyextractedwltTiefurerÍ.ortwq*lg}rt'-hcur
perlod*randthertrtoregoverret:rslnirrgpolypTrenol':t

wlth ethyl acetate for elght nours' the slåte-r1al êx-

traeteÕ by ethe'r ln tlre l'irst etght-hour perlod wae

reclls,,colved 1n vlater', a'nå ccntlnuouely extracted wt t'Ll

ether for e.l¡4Ïrt hours' The nteterlel ortractcd from

theflrstaqueouesoiutionbyethenc¡urinÉ:thesecond
eight-houn perlocì qas then ed¡:cd' and the eoLr¡tlon eon-

t'lnuouelyextr¿retedwlthetÌrerforelghthourê,f.ollow.
ed 'oy elglrt lrour': of ethyL aeetat'e extractlon to re-

cov€r re¡iÉtning polypircnol"e' Thls extraet"lon serles

IÍaB conti.nued systernatlcally 3E shown ln Flgure 6'

Thleleçtrni].ar.bo;:yste*iii;ltlcfractionnlcryetal"tr'lsa-
tJ'on,withtheo¡leratlonoffracttonnlcryst,alllnatlon
replacetl by tlre operatlon ci" eontinut'¡ue llquld'/lrqU1el

ex.tra.ct,lon for unlt tlme' The eystem was deslgnedl to

obtaln seliarabiorr of the ketonlc flavonoids anð othen

componenterearitl'¡rextractedfrorrrweterhyetherfrom
' the Leee readlly extracted leucoar:thocyanldlna'

The reeult'lng fractlons riïere exernlned by paBer

clrro¡natograpbry' TLre reeulle årê glven ln Table 6'



E = Ether extroct

A = Aqueous residue

E

E
(eqq)
10'69

Ex trqc t io NA
F t (eq)

A

AE

E

E A
(eqf)
8'1g

A

E

E A
(eqe)
82gA

E
(eq b)
13g

A
(eqc)

2'5g

Fiqure 5 Froctronotion ol polyphenots by systemotic
ether extroction.
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Tabl.e E e

tlot".rpoel.tlonoff::aeticlnefrosteyetenattcethen
extnactl on.

eaa aaþ eac ead eae cafFracti. otr

Component Rf (na';r)

ti{elscqcldln A,25-O,?3

I e orneLa cacld j r O, 32-r\.39

Flavonol O.28-O'41+

Chaleone Q.45'O.-93

? ê, Q'53. O'74

? B 0.58-0.66

g-ethy1 leo- o.69-0-75

nneLaeacldln

+

+

+

+

+

++

+

+

++

++ +++

+++ ++

++ +

+

+++ +++ +*+

++ ++ ++

Ilnknown A characterleeð by yellow fluoreecence fn

UV ll'ght.

unknown ts chanacterlsed by poeltlvo FeCl, atü

dlazotL sed benzldinÊ rcaetl otlo r

Frection (eaa) wae furt'Yrer exarnlne'd by counter-

current dle1nlbutlon betwecn ether and M,/1 5 phoephate

þuf,fer pH 6.5 over 50 üt¡bss' Evan numbared tubes

were chrqnatographed ln BAt¡ ( 6 hmre' 16'7 cm') anê

ln 29¿ acetlc aold (2 trours , 25 eru' ) The components

ôetecteÖ wi'th Rou;to eBray anl wlth tt¡e ferrlc-

ferrleyanlde neagenü are gtven ln lablo 9' and arc

shown ln Flgune I " Ccurrponent 10 ,haÖ a yellow

fluoreecence ln UV 1lght' Gunponent 5 wes Praßent

t¡ v€ry ernall amount'



nt

Tgl]e -9.

on /r'

I -.|\'.

eti Ì1 \

86.

,9eal<. i4xtent

a

Cìompon-
ent

rcientlty Rf B'\Y¿ l{f '2-7"

acetlo
scld

rdeJ.aeacl.dln I g' J!-0' 45
l O. 2l{-O. ¿i1

f sornelacaclr,lnj O.l+5-0.5¿f

g o -60-fr-77 fJ' 5¿+-O' ó2

7 0.46-O.60 t' 29-fi'rl3

? ? i)' l¡ti-Q' !5

u-Ltilyl ieo¡nel.- 0-60-0. 77 Q'6t -O' 68

2 o.5{J-O:74 O- 1 )'Q'21

lðlnvc¡noJ- O.z¿J-O. t+6 O.0O

ohalcone o. J>-o' 60 Ü' c)o

?' o. Ëo-Ð.'79 0' oo

1

2

3

4

5

6

7

I
I

10

L

L

9

17

1l+

2A

59

I+z

50

50

r-6
1-6

J-1 2

1 0-24

1'¿-16

1lr'-28

32-tù

5t+-46

4¿i-50

l+S-50

Fractions (eac), (ead), (eae) and (eaf) were uacd

ln the lsolstlon of Q-et'hyl lqor¡r€lacaclclln by eounter-

eurrént dl atr{-'butl on t

I g-en-t1Í'l qa tl on gg-Zaf

dpecrlbed later-

.5' .hr tetralrydr lavonol i

3.7 -g.tl penta q.vone¡ lhe r:nrdehr -aee

flavor¡oL from frectlon (da) of Extractlon A (O'59' )

wss acef,¡.lated. wltir aeetlc anhydrlde (t.6m1.) end

Byrldlne (1 .6r,1L.) (ef ' 172)' After 5 houra et rooÌa

t'ernper+ture the reactfon mlxture v¿ae útÏuteü wlth

,æater. Ene crystalltne Brodtpt wae recryatall'tsed

frcou metYranol (5lnl') ae yellow eryetalo wlth a ellght
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green tlnt (O.33g. ), ril.p. 1760 unaþrângeo on further

recr¡retalllsatlon; ltt. (1,13) , il'i.Br 172-1730.

(Found: . Gr!8.6; Í{r4.O; acetyl , 143-4- 'CaLc- f or

Crr1l2ça12: Cr!8.6¡ tLr3.9i acetyl, h2.O).

1^7 -8-1 I ^Lt - Pe[ntåni8 vfla vone. (a)-!'ro¡n tþg

naturaL flavonoll l-he crude flavclnol ( O.5g. ) urlttr

rnethyl sulphate (2.Og. ) ano potaoeiuiit earbonate (t oS. )

was heated ln bolllng acetcne (5Ourf .; for 24 hqrre.

The product was Leolated as cryetale fnom ethanc¡l; on

recryetaLlleatl on from etlranol, 5r7 r{rr}t r4t - penta-

methoxyflavoue was obtaLned as yel)-ow needLee¡ Îl.p'

11'loi llt. (ll), rrr.p. 151 o, (þ'our¡d0r64.5; Hr5.5;

o0Hlr 4o'9. Calc. f or c2gEaoÙT ¡ C 164.7i trt5.l+;

oCH5r 41 .7%).

(u) From eyn thetlc 7.8.3'.4' tetrametJroxyfl av onol:

the eynthetlc flavono] (o.5g. ) wlth rilethyl aulphate

(O.Zg.) and potaaelum carbonate (1Og.) wae Treetecl fn

bolllng acetonc for 24 houre. The product (85fr) had

f6.pr 1glo, alone and when ntlxed wlth that descrlbed

ln (a) above.

Ideniil f? ca ti ol-9f-9ii;Ê41! :

Tbe procìuet f,n,a¡¡ A. haTt¡-ophyLla had, m.p. 2380' 'ô"

ml¡od fûrp. wltlr an authentle earnple of okanl"n ¡ûrpr 2I+5o

(S7) from Ðr. î. .r. KlnÈ wae 24Oo. (I'oundi c62'2t

H¿+.2, üCä5, ni.l. CaIc. f or crStfr zo6t cr62.5, "dr4.2¡

OCfIr, nll).
Both the nraterlal frq @ and the
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authentlc ôainple gaver QD chromatograËby ln BAVCr a

te-lllng spot wlth front Iif o.'¿2, êI.¡r-ì indeflnlte tall.

Thls Bpot was yeltr-olu-orange ln day-119;ht, and brown

wtth yellow edgeB 1n u.i/. 1Lgnt. Ghronratrr5raphy of

botÏr earnpLee togetiær gave a slngle spot'

The produet f ron A. þa-rPoelry]lg gave, 1r¡ teet-tubo

colour teete, a brown-green with ferrle ctrloride |n

ethanol, a red-orange wltkr soulutn nydroxlde, anû an

orånge-red wf th rrÊgneslum anrt aqueous-ethanollc

hydroehlorlc acld.

The penta-acetyl derlvatlve, prepared ae degcrlbeù

by Klng and Klng (87) had m.p. t56o; 11t'r fl'Þ' 1l+1 o'

dentl t ¡ne1 n!

Mela ldln t¿tnatnethy I ether: Grude melacacldln

from fractlon (¿o) of Uxtractlon A (2.Og' ) wlth

me,bhyl sulplrate (h.Og. ) ancl pgtnssiurn carþonate (t 5g. )

wae heateÕ ln 'bolllng acetone (5omt. ¡ f or 2o hours.

The eoTutLrJn was coc¡Led and .filteredr' tþe potaaelum

ealte $iere wastied wl tlr hot acetone, and the waehlnge

wer€ added to the Imln fl1trate. concentrated

arrunonla (2rrr1.) wae addedr Next dayrr acetone wae dle-

t1]led frorn tÍre prorJuct, wniclt wae dlesolvcd 1n et'her

,wlthethanolandthesolution.washe{iwlthwaterand

aquôous al.I<a}!. The ethereel goLutlon 'ffae drlerl over

eodlum nulpnate, âd left at

f,orrned elustere of colounles

-83.50 (g,r ln stcll); 11t.
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th.4.o Yteld, a"!!g- (29Ð- Iilor ånalysls a

eample was recryËtalused fron ethanol-ether; the

ri'r.p. was unchanged. (!'ound: Cr6J.o; Hr6.l; oCIfSr

3t+.3. Calc . f or \ gÍIppa7: C, 62 -9; iJ r 6. l- i oÛlJ r

t't+.?r/á). A mlxed lrrp. wlth an authentle se'rnple of

rnelaoacldln tetromethyl ethar (m.p. 1t5-138t') Í/âs

138-11+00.

The motkrer l,lquore yf.eld ed two firrther crops of

cryetale; o.61 g. EioI]- 11 Oo and O'1 6g' m' p' 11 Oo'

l,lelasacld1n_tet_rag-ej4x¿ ether d1 acetate: Acetyla-

tlon of the tetramethyl ether (O.1g.) wlth acetlc

anhy¿ride (O.5g. ) and Þyrldlne (O.5m1. ) toyn 24 horìrs

at room ternperature gavc melacacldl"n tetramethyl

etlrer diaeetate (75 ,ng.) , m.B. 1 91-1 92o ,[*] o -39"5a

($ , o.t 82 in iìtcH, 4 d¡n. tube) ; 11t. (35), ûr.p'

193-19rro,[{ o-39.2o 
(tn nton).

Sx tractLon B: (see l'1gure 7). The mlIled heartwood

(2rt+Q7g.) was extracted for 5 elght-lrorr perlods wlth

acetone, ad the e¡tractg concentrated by d1stillatlon

at atmoepherlc pressune. lhe reaulting f,yT1¡ps

welgheð 176¡1]r113-317 - l¡1 .4g. reepectfvely' They

were c.ornbined (fractton (a)). The resldual wo'¡l wßÉl

Extracted wtth ethanol for two 12 hsur perlods and

the e¡tractg were concentrated urñer redt¡ceci liressurs'

The resultlng 3yrüps welghed l¿) and 6.og. reeÞeetl'vely.

they wero eombl.ned (fractlon (¡))' The alcchol -wet

wooÖ wae extraeted wlth water for I hor¡ns, whlch



A.horoophytto heortwood Q410s-)

Acetone extrocts
(successiv e 8- hour periods)

176 , 41 . 113 ,77 & 1'49.

I

Woter-insotulh¡te Woter- so Lu bIe

systemot tce ther extroctir:n
I

L ight pet rotet¡m
extroction

Wox
59.

(residue)

Ftovonoid s
4'1 g. Leucoonthocyo nid ins

859.

Jrt ro.t lonether

C rude f Lovono I

2'99.

Ethqnel---exl$.cls
(12- hour PeriocJs)

43 & 6'09.

¡
Water-so[u b[e

Eton.l extroction

I
Cru de leucoonthocyo nid ins

16'Bg

Fiqure 7: Extraction B
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yleldeq eftrÐ.ctlveF (21 E,) partLy soluble ln r¡old

waten (7.6g. ). No nrnhyd.rln-posltf ve cùÛtÅ)onepts wer:e

detected fn a chri¡r:ratogralll (Lì.itd{) anA thle fractlon

u/as cllacarileÖ.

The acetOne cxtraets wefe tai<en up ln aî¡out 2L. of

wåter, Left overnight, flltered (reerdue P,'48' ,

fractlo¡ (aa)) concentrateci under rerluceô preðsure to

about\OOral.ranúthensubiectedioaeystematlcÜêp-
aratlon by c'cntlnuoue liquld,/Llquld extractlon wl'th

ether as ehown ln I'iÉ'ure 8.

f'r¡rction (ab) ws' d.ieeoived ln 4OO ml. water and

the orange eolutlon wae contlnuÛrrsly extnacted wlth

ught petrcleum fer iä houre. only a tnace of mat-

erlal uxe extraeted, but an orange crystalLlne deposlt

of eyralcone fonned (2,76s.)

As wf.th the extrsetlve dtstrj -outlon of the flavan-

ol-öe of lJxtnaction ;\, the fractlÐnÊ reeìqlIy extraeted

by ethef L.€. (al¡) arÉ ("c) containecl å r¡rlï'ture of

fl.¡¡vonold¡r wirereae those fraetlo¡¡g Dot reariily ex-

tracteo by ether, but reoovered fron the agueoue phaøe

by eüiy1 aeetate extraeti onsr contained only

leucoantnocyanlulns. In tTrls casÈ, the ehr<'¡¡natogramg

showed trre preEel)se of 11ttle leornelecaeluin ard

Q-etkryl leornelacaelclln, most Ol' the leucoanthocyanldln

belnpç melacaçldl'n.

l.raetlsrr (aa), tire r,¿ater-lnsoluble portlon of the

acetone extract,, tva8 extraeted ln a eoxTrlet apparatus



E

E
(o b)

(32rg.)

E Extrocterl

Extroction ts

\\oter-sotu h:le

E

E A
(of )

(7s9,)
E

A

(oe )

(tBgJ

(oc) (od )

(91g.) (3:/9. )

¡n A-ñourt conti-nuotls ether extroction

A Remoining in the oqueous sotu t ion

fu¡S--a : Froctionotíon of the polyphenols

oÍ Extroction B bY sYstemot ic

continuous ether extroction'
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wlth 1lght petrolåiln (about 5g. of lvâx w3Ê extråcted

1n 1OO trcurs) ttren tlrltkr etber to yleld cnude flar¡onoll-

(2.98.t i+o hours ext'ractlon)'

Ti¡e ethsnol extnacte, fractf on (b)t wsre taken up

1n about ll1. water, left overnlght anci flLtered (reelclue

dlscarded) the solution wss concentrated under re'fucod

presflurle to about Ëclornl. ând continuou*1y extraeted Wlth

ethyL acetate for tigo elght-hour perlocle yieldlng 15'5t

l.SS. of extractlvers neepectåvel';" Titese extrdlveet

apart frorn a trace r-¡f flavoriùL, d1r.. not shÛw &rly poly-

phenoleothelrtYranleueogntþrocyanl.Jln8.lhepgfllitual

aqueous phaee eontalneô J'{g' of eolldsi Påper

clrrornatograBhy shon'ed the preeellee of plpecollc and a

hyôroxy¡rlpecollc acld bo'þh ln amounte too emal} for

f.eol"stton.

The cOrnb1neö crude lerreoantlrocyanlcll'n fractlOns

obtalned 1n thle extraetl on wel ghed 1 c2g' (l+'1'4) '

Thle matertaL v¿as used ln exploratpry work oD the

lsolatlonofQ-ethylleomelo.caclilln,descrlbed.bclow¿

Extractlon C: (gee !'lgure 9)' Thle w&ã carrled out

1¡ almoat the çame eystern ae Fxtractlon Ë' A prellmüBry

llght petroleurn extractlon v¿aç mad* of the t=¡ocd (Z1165S'\

Nlnehoursextractlongaveadeposltofl.l+8.lnthe
et111, wlth l|.tig. of wax ln oolutlon' Acetone ex-

tra,ctlon for 23 houre rand then for ]O houre gave

extracts which i4¡ere eoncentrateô to syl\rps (t96 ane

l Tg.reaBeetlvely) (Fnactlon (a) )' Ethanol extracttqo



A. horpophvttq heortwood (2J65g)

Li ht ctroteum extroct 
-Wox 

(6.2 e)

Ac e tone ext roct

23hours - 1969. (syrup)

30 hours - 17S.Gyrup)
I

Woter-sotubte

( see Figure 10)

okon¡l etsl
Ftovonoids (30'5g)

Metococidin (19'69l)

Leucoonthocyonid i n mixtur e
(62s')

Aqueous residue (8.6S.)
(pinitol. )

extroct ion

Heoted in EtOH + llfo H OAc
I

B& D Distribution

Ethonot ext¡oct

Woter-sotubte
I

Et OAc extroct

MoínLy I
Leucoonth ocyo nidins

(23s )

Aqu phose

I

systemot,, 
\ouYrou,o

( 1)

Q)

(3)

(4)

(s)

EtOAc phose

I
Heoted in woter+ HOAc

I

B & D Distríbution
I

I
Ether extroction

I
Metococidin (3.9g,)

Ler.¡coonthocyonidin

mixture (14{g.)

eous

EtOAcrphose
(11{s.¡

Aqueous 
I 

pho=e

I
Crude isornetococidin (33'59.)

(to 9+nettryI isornetocqcidin)

Etgg_ESl: Extroction C
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for I hanre, BroceBÉred afi for ttrle ethanol extreet of

Extractlon B, yle.Ided 25g. of rnlxed leucoantlrüeyånldln

fractlon.Thewater-çoluble,non-et,hylacetateex-
traeted portlon of the ethenol extract showed a trace

of plpecollc ael'd on taper clrronatography'

The acetr:ne extraete we¡re dlscolved 1n wa?ert

flltereci'coneentratç,canr]slrbJectedtoeyst'ernatlc
uqulú/llo.uldextraetlonfrectlonatlonaae}rownln
Fli,;ure 1O. 'Ihe rvater-so1uble porti"on of the acctone

extracts rernaining aftor ethyl acetate extractton

showedaotrongplnf"tolsBotonpapsrehronatograjnâ.
Asj-ndlcatedtnFli¡'ure1o.'adeposltofmelacaeldln

was oþtalneit durlng one ethçr extraetlon' On re-

movaL of "qolvent f,rorn the ethyl- acetate cxtraet eon-

talrrlng tne inaJon rnlxed leucoanthOcyanlilfns fractlOnt

deçioeltlonof,¡ghltegoltooceunredaslnExtraetlonAr
Thlswasnçlacaclc1n;tiretotalnmountobtalnedofl
repeated evaporatlon l'l1th ethancl wae 16'1g'

T}¡.emi'xeìd].i.üeoÊfithoeyanlcrlnfraationsfncrnbott¡

theacetoneandethanolextraetg$,erecombtned
(t.lte.l, {i5g.) and bolled w1.t'tr ethano]. contalnlne 1s

aeet1c eeld (75Omf .¡ for 2lrours' the solvent wae

renrovedandtheregtdue'waecllssolvedlnl+oûnl'of

w/ls phosphrate buffer, pH J.o. It vuae submltted to

theusualEuehandDengencllet,rlhutlon.lhecwrþlnd
aqìreQusptraseewereeoncentrstedtrrderreducedpresB-

ure (l+O-h7oC) to about 20orÊ1' t anü contlnuqcly



Extroction C

Ace tone ext ro ct

Water-sotu ble

E A

E.

Light petroLeum
"extroction"

E
(2t1s.)

E
Deposit
Melococidin

(3'sg )

A
(1s'0sJ

E A

Et0

I
Ex troc t

l
Concentroted

I

MeLocqcidin (16'19.)

Lzucoo nthocyonídin

nrixture (3 3'8 g.)

D t
Ol'tonin

(z'As.)

(6.49)

A
(2'ss)

E Extroct from 8-hours continuous ether extroction

A Moteriql. remoining in oqueous phose.

Fiqure 10 : Systcrnct¡. tiqui{rquid extroction of the

ocetone extroct, Extroction C '
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ertr€cted wltlr Gtfrer. Aftcr l¡ hourrr 2.lg- of Don-

cr¡rstalllne extract 'uras obtalneÖ. E¡tnaetlon waË

continueÖ, ancl see{ erystals of urelaeacldln edaed

after eeveraL hourg; n¡eLaeacLúln tlren depr.raited eon-

tl,nuously. In 2l+ hour6 t 1.99. of crystalllne

meLacacldln antl 5.9S. of non-eryet€lIlne extract waa

obtalned. þ\rùirer extractlon for l¿6 hqrrs yieldeil 2.59.

of produet Eontafnlnp- a ltttle cnyeta}llne rttelacael"dln.

Tire coaoblned ethyl acetate phaaee were taken to Or¡'-

ncEs and tLren heated |n a boillng w*ter batit wlth 2CX)m1.

1S aqueor¡s aeetls acld for 2 houra. Ttre Bush and i.rensen

dtetrlbutlon was reå:eateú, uelng half the uEual phaee

yoLu¡aeg. file co¡nbi.ned ethyl acet'at'e phaseo frqn thlS

dletrlbutlon co¡:taLnerl I å+.48. of Bolyphenols, f-ncltrdlrtg

SOme leucoantT¡ocyânLc1ln. Tire conbfned aqueonrs pha6Ó8

were concOr¡tratecr unrler redueed. ilressurs to SOCrnl; ex-

tractloùr wlth et¿ryL acetate (e4 ilolne) yle}led crude

laomelacacldfn {53.*lg.'). Thte waB used. ln tlte pre-

paratlon of g-etf¡yl lsoruelecaoldln'

gJrtl'ac-tigr¡ q: ($ee Flgure 11). i{1L1€d hear'two* nt"

c¡tracte.d ln two batcireo of 4.?kg. .each. fhê ool"vents

us€d were flght petroler.lrn (ta horrs), acetone (56 hcu¡s),

ctk¡ano1 (f e troura), and water (12 frouna), îhe llght

petrol.eum Cxtract contelneú i+9r78. of oIËDgþ litâX. The

etbanol and ¡reÈar extracte wore conrbfned '
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wlth the corres!:onüi-rrg ireretloue t¡f ¡lx't14ct1un Iü'

The ErcetonÊ extracts fi'orn eât:Ìr b¿teh viere prÛcessed

Bepårately.. 'Ihe extrsct froirt the flret portLon of

wooü we0 cot)eentr{rteci tc Jtx)litl., then dlluted to 41'

wlth water ¿lnd Ietrt ùrernlgnt' I{ext da¡r the flltered

eolutf.on waÊ conce¡rtrateù urxåer reduced preBsure (f+OoC¡

to l+oornl., and contlr¡uouãly e}ctracted v¿ltir etiryl

açetate fur a tctt¿l of ;¡.o hrours. Tlle extraet wae rÊ-

moved f,ronr tire atllt flank et lntervals of about t

hours to reduee the a¡¡¡ount of heat to whlch lt' wae be-

lngerrbJected.ConÊtcleretl].eÊoll.ddepoeltforr¡¡ed'ln

tne st,111 flaek durlng the latüer otagee' the totsl

ethyL aeetete extraet wse 1 659"

Thls ''¡se di.sgolved 1n aquêouÐ Vt/15 phoaptrate

bufferpl{J.Ö(t:.offirl.)and.auhjecteo,lnüwoportlona'
to the usr¡al Bue¡kr and Densen úietributLo¡t' The ee

dlstribrlblons yleldeó, ¡rot;i tir'e et'hyl acetate phaaeøt

atüixtur,e(a)(7¡+g.)anci,fro¡¡rthebuffssBhasoecon-
eeiitr;rtedtOabCui;)OÛrul'.ut:clerreduceilpfesêurë'by

eorrtlnuouË extractl,on wtth ettryL acetate f or 1l¡ hourat

a mixttrre (tr) (79g.)' ducbr depoelt foniled 1n the

etfryl acetate durlng the extrast,ion of fractlon (U)'

Fnactlo¡¡(a)waEúiegoivedl'nwater(hcorn.¡anô

acetleactd(4n.1.)adcterl./,ncltI'beSantoeiep<¡81't
ln f lve t-alrrutee, ancl erystalLlae' The mlxture waa

heateúlnabolllngwaterbathforlSminuteg,tben
left at roos tenaperature ovornlght' The depoelt wea
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collectet'r es a yelLow-gre-y pqilÖer (6.74') found by

paper cilro¡¡rat.ography (BAuv and 2oÃ aeetLc scld ) to Ue

a url.xture of 7 rÐr3t rl+t-tetnahyöroxyflavonoL and

fiCompound At' of À, excelgq (eee Hxtractlon I). The

eolutlon wa8 subiecteú to the ueual Buah and Densen

dletrlbut1on. Tbe lnltlal âgueoue phase, whlch con-

tslned seetic aclcl (?'i") geve rlÊe to einulelon but

Later åqueous phaaes, of Wl5 phoepln te buffer pÌ{J.Ot

gsge no trouble. the ethyl ace'üete p'nasea contalned

52g. otr rnaterlal. The huffon phaaes lflëre eoncentrated

to t5onn1. urxler reduced TlresÊure, anÖ contlnuou8 ex-

tractlon wltlr etlryl acetate fon 20 houre then gave

1 O.8g. of nrsterlal .

Fractton (b) was ûissolved 1n Ethanol contalnlng

17,i, acetlc aeld (8O0611.) and t?re eo1utlon was borLed

for å1 hours. After rønoval, d. solvent urder reduceð

preafjure, üre restr.öue.: wåe subJected to the usual Buelr

and Þensern rll st,r1but 1on. The etityl acetate phaaee

contnined 2Bg. ef lE,üerlal. Thla w6l5 dl'seolvecl tn

ethanol (56m1. ) and tþre soLutlon, eool"ed to 0o, wå8

added to lce-cold water (22hû.). .{fter B claye at

Oo, gg. of g-ethy1" 1eo¡nelacac¡i1n hað cryetsll1sed.

Thle was dlesoLvect lD krollLng ethanol (ab'art 55ru1.)t

the eolutlon treated ,;lllth sarlìon ând r-rLìneentrated on

a hot plate to â 3Ð1ut1on wolgirt of 279' Thl's

golutlonwas¡cooledtoo0anddllutod-¡Êfü7?,mI.\,f
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col"d vråter. After åt days at Oo, 6.þ9. of ü-ethyl

lsomelacseldln þ'Rs coLlected..

The aqu€o¡s ec¡lutiun cbtalned frour the rllstrtbu-
tli-rn carrlerl oLlt on fractlc¡n (b) 'ilJas eoncentratecl to

30nm1. under neduced Breaeure and contlnuou.sly ex-

tracted wlth ethen. The et11l contente ì¿i¡ere 6eeðeö

durlng extractton wlth crystals of ¡uelacacldln.

The regulte for suceeselve perlodß of extraetfon were

â-s follows¡ h hc*ursr Do cnyatrlllne rmterlal, 8.15g.

ln eol"utton; 1? houre, 6.1¡1g. of crysta16, 5.-6Jg,

ln solutlon; 12 hcune, 2.76g of erystals, -1.76g.

ln oolutlon; I boune, O.119. of cnyetals, 1.879.

tn eolutlon; 12 hcrrrs, no cnyetale, 1.2Ag. ln
aolutlcn; 

- 
1 2 hours, no eryeta1s, 1 .77 g. ln eolutl on;

J2 houna, no eryetals, 'l .6pg. ln solutlon. (tctal
ncn-rÌryctallLne ext¡.aet, ?.\.1 g. ). Recryetalllgatton

of the eryste.l"]1ne r,ielaeeeidl.n (8.?5g,) rrom

ethanol- geve 6,1g. of pure rielacacLdLn.

the e.cetcne extract frcxn thc seeond batch of

heartr¡¡ood ylel"ded 1499. of ethyl acetate-extraet,

not further Frocesged.

Extnac tlon El (see Flgure 12). Mlllecl hsartwood

(3.97ng.) was ertraeted wlth cold acetone. The çqod

waã 1ef,t overnlght ln acetone, whlch wae dralncd off
dally. The flfth extract wae very sm811, and ctr-

tractlon wag dlecontlnued. .{fter removal of sol-

vent by rilatl).Iat1 on, thc extraets wcr€t eombinod,
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(f¡nct,lon (*)). The wood rï48 extracted wf th hot

aca+-,Ðne for four 10-h'¡rr perlcds (fractlon (þ))r then

wlür ethenol (ta rrours) p.nd ïeater (te rrouns)'

Fraeti.on (a) was teken rrp 1n water (5ocn¡t'), the

mlxture wa6 flltered and the reatdÌre washed wLth

water. The flltrate and vzashlngs (totat, 90Om1.)

were eontlnuoußly extracted wlth ether, y1eld1ng 1n

the flrat two 8-hour penlods, 24.9 ard 8'59' of

rilater1al..

The hot acetone extracte (fraetlon (U)) wer' con-

eentrated to a 6yrup wlrl"eh was tnken up ln waten

(FOC,.fnf .) arxt the mlxtur€ wâa f1ltened. TTte roeeldlue

waa washecl lslth r,veter, 8d the flltrate arxl waehlngs

wçre eontXnuorrsly extracted wtth ether' The amounte

of extracted materl.al ln ,suceeeqtve pertods of ex-

tractton u/ere t 12 houra, 3OS. i 12 hours, 8g';

12 houre, l+.65{t.; I hcnrre, 1 .Bg.; B hcmrs, { 'l+g"
The eztract'B from fnaettonn (") nnd (b) were

exantned b¡r paBer chronratog::e,phy (R'tV;, 13 houre, 22-cm.

anrl ?ïri B.cctlc acld , ?-.5 hours, ?Jem.)' Â11 e¡traotg

contalned melacaeldfn, leornelacacldln and 9-etw1

lsomelacacldln. Other poly5:henola (tncludlng the

flavonol and chalcone) wePc preaent 1n the fl ret

elher extracts.

lheethano]-extractwesaddedtotkratfrgnEx-
traet,lon D, and the sol'vent nernoved' fhe resldrre

was mlxedt wlth water (51.), and the mlxture wee flf-
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tened next day. The flltrate wag ct¡neentrat,ecl under

red',lced Ëreceure s.nd conttnuously extracted wlth ethyl

aeetste. Thls ¡/'1elded ln sueceselve B-hour'perlods,

7?, 14.6, 2.f;g. of rne"terlal. l,lueh l¡l-ack depoelt f ç¡'t¡¡-

eö tn the ethyL aeatate duri.ng thls extnaetl on. The

resldueL aqueotrs i¡ollrtlon waa t,res.ted. to nemcve¡ Bcld-

lnsoluÞle ffÞteniaL, nnd pnsaed through a coh¡mn of

cqtl on ,*xc?renge resln. The amLno-ac1d f raeti. on wåÉ

el-uted rvith O.5 to I N-aftrílonlå. thle fractton weË

blaek and non-cr:)rstalLine (O.5Og. ).
fhe åqueü¡s eixtrect was cenrbl¡led wlth that from

Ëxtnactton D, and acld lnsolubLe materlal nemq¡red.

The anj.no-acj.d fnactlcnr (t.96g. ) obtalned gþ the

eetlon exchange re¡ln column waa darlc, but par"tLy

erystalllne.
The ernLno-acld fractlons wËre adtled togothot! to a

eolumn of Zeokanb ?2, (5oË', 2O x 1.8cnr.) whleh

waa ttren eluted wltlr tkre f ollowinr: serle¡l of eluentg

(f rr.ctl ons of 7OrnI. ); f ractlone 1*5t sofutl on ancl

vüeter; 6-1äe 75ftrr1. of O.zN-ilcl; '! 6-t Br ?5ftn1. of

O.:tN-ilCl t 19-21, 250nl". of g.{5-i{C1i 22-24' ?5Om1'

of o.8lü-11c1; 25-9.6, ?5clnl. of, nrater; 27-5?1 3tr -
annmonla. The eluate fractlone were evaporatect to

drynesn, the repf due was d'lesolr¡ed ln wat'sr (z---<mI' )

e.nd exarnlned. þy pa-per chrornatography (nn;;, 1? hourE).

The foLlowf-n¡4 eorûponentç were detected: plpecollc

acld t 13.8en. on chromatogran (tdentical trtth stan-
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reactlone ) 1n f ractiona 1,4-24¡ prollne, 1 0.?cm.

(Utue with íeetln) tn fractlone i j-?"¿; an oL-emlno-

acld, 7.3em., lD fractlone D-14; ån oú-amino-acl.d,

1O.Zcm., 1r fnactf.one 8-eO; ân o(-amlno-acld , 1j.gcm.,
tn fnactlone 13-zoi and tracee of component , ,ìa.2.e1a.,

tn fnaatlons 19-zz. Hydroxyplpecollc acldn appes"r_

ed to be absent (l+-hyürorypfpecolic aeld waa run a€

a etaûlard). A eubstancê Bnasent ln fractlone g-1a

wae detected as a blue-grêy epot at 8cm.; subeegrr.ent

epraying witjn lihrrlchre reagent gave a cçrlse colour.
I'raetlona 9-11 were combtned arÉ treated wlth ereess

nltnoug firmee. Paper chrrynatography ehowed only onc

component detectable r¡¿1th nlnhydnln (orange-brown

colour). dilth leatln t."rLs eomponent gave a clear
blue coloun, changln¡¡ to eertse on apraying wj.th

Ehrllch'e neagent. Thle behavlour le chqnacterletlc
of hydroxy¡lroLlne (t Zl+). The amount nreeenr-, wae

very enurll.

19 e-alYggl.

ExtracSlo! J': tapwood eontalnlng êome hcartwood was

extracted Ln lots of about }Kg. wlth tlght petroS.eum

(* rroura), aceto'lre (24 houra), ethanol (tO hours) and

waten (8 houne). A total of 1}.j5Ëg. was e¡t,recteô.

The cqnhlned 11ght petroleum extracte welgheil 31 N.

fhe water-lnçoluble portlon of tlre acetoRe oxtnacts

waa extracted with llght pet,roleum to give 16g. of waxr
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The etllranol and tlÞ aqueore extnacts were freed

of acld-lneoluble rraterlal anrl the smlno-actd frae-
tlone ïyere lsolatad. The ethanol e.xtraets ylaldeð

19.7 it,. ç and the aaueou e ext,rs,cts, 9. 59. The f orme r
,.ras cffstalllne þut tlre latter comtatned mueh lmpunlty.

The combi.ned am'ilæ-aold fractlons wçre dlesolved 1n

water (1OOnrl.) and the eolutton, cooled 1n 1ce, waË

troated wlth sodtutu nttrlte (thg.), and then, elowly,

coneentrat,ed hydroehlorlc acld (2oml. ). the solutlon

wee left at room temcera.tune 1 day; nltrous acfil wag

etll.l preeent. The Êol.utlon we€ flltered from a

tarry ðeposlt, and contlnuouely extracted wltFt ether

for 48 hq¡ra. Ether waa ulsttl1ed frorn the extraet,

and the reetdue rilasolved Ln waten (1tltlml.), and con-

centrated hydrocLrl"orlc aclú (t oOmt. ¡ added. ûrea

(?g. ) was aéded ':Eaduallyr The solrrtlon wae brorrght

to bolI1ng sl.owly, then bollad 1l Ìroure. Fvaporatlon

on & bolllng waten batlr left 22,9s. of $IrR1þ¡ The

aqueoua eolutlon remalntng frsn the ether extnsctLon

wag found by paper chromatography to eontaln plpeeol1c

aeld end prollne. ft wae troated rryltlr sodlnm n1t-

rlte (7e¡) and eq¡eer¡tratco hyürochlorle actdt (tOat.¡

and was contl-nuouely ¡lxtracted wlth ether for h8

houre. Tkte extract wag bolled wlth an e:(ceas of

hydrochlorle scld and then evaporated to a syrÌrp

(2.75g.) contatntng plpecollc acld, proltno, ancl

traoeg of otkrer lmlno-ecldg.
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The comhlned irrcrdr-rcts were Êåã$ed through ân lon-

exchan6çe cùlurnn alid tJ:re lnÉno-aclds (16.9g.) were

eluterd '¡1th lï{-ûríii;¡ofiia. ft appeareci fron cTrrrynato-

gra¡'ihy (n,-tW 2d hours), that thle rreteninl contatned
-Flpecoltc âcf.d, proL1ne, lt,-hydroxyptpecollc actd and

posa1bly !-ltydroxyplpecollc acld. lrrcnt water-ethanol,

{.8g. needl+s were obtalned,; theee eontalned the three

niarior componçnts i:ut not prollne.

Tht tote.l lmlno-acl.d*, fn 15ftt1. of water, were

added to a Íeokarb '¿25 colurr¡n (20Og.), and eluted aB

fol-lowe (z5omf. fractlons): fracttone 1-2¡ feed snd

water i 3-6, 1 1. of o.1N-ricl; 7-8r 5Õi1m1. of O.zN-

iICl-; 9-1 Ë, 1 1. of 0.1+T,I-I{C1 ; 1r-16, 1 1. 0f O.SN-

HCt; 17-181 5o0ri¡L. of ';ireter; 19-'¿3r JN-arunonla.

The clustes rüere evapora.ted to remove e:(cess of hy-

droshlcrlc aciil and exa¡lir¡e¡l by paper clrranatography

(nLir, 1 2 h,rure ) . !'nactl ons 1 2-1 ¡+ ecntal ned a mI¡-

ture of l+- and þ-hyclrcxyplpecollc acld.q and :fractlons

1\-19 cont;:lned prcllne and p1pecollc acld, whlch

wele also -pneeent tn the arnnonla waslt. Tire nydrory-

plpecollc acld spot on the chror¡atograrn contalned a

Bortlon (7.6cnr. ) of the non¡al 4-Ì:yelro:çyplpeoolla

aeld -nlnhydrtrn . colour, and a portlon (8.5ern. ) of

the T:1"ue-purBl* r¡1th brlght reÖ fl"uorrescence ln UV

Llght eheracterlstlc of $-hyd.r'o6rplpeco1J"c actd'

Chrornatogrr¿¡nÈ ln phenol:water (24 trours) gave partlal

separatlon, the 1øer portlon travlng the gâIÌtê Rf eE
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4-hyaro¡ryplpeco1ic [1c1d åncî the uij'trer' ¡roi:tton havlng

the same kf as þ-hycirtlxypil¡ee'¡Iic auid frn'¡¡n Cates'

Flpecollc actq iryclroeirle''ride Àitrpr 256-7o deconrp'

(1 .5S. i eryBtetlised. after evåpc,ra'[lng to a ayrup the

fractlons uhlch eor¡talnecì plpecoJ'lc aclcl'

act'l on tt t.,i,'ood.

Extrac tion Gr (see l'igure 15). Tirle extracti tn was

cårrlêd out r¡t tne salne tlme ae ExtrqctL un li. The

only cornpounds iiec¡lated were [-hydroxyptpecol"lc reld'

and pipeeolle aciô.

The rnf l}ed ireartwood (tovbs') wae extractecl l'ulth

Ilght petroleurn (12 noure), y1el,flng f .i.!¿. of yeLl'ot¡¡

wåf¡ l,Ètnen extraction (54 frour.s) gâvê no depoeltt

and 7.1+g. of extraetLv€gr Atternpte to obtaln a

cryetalllne product frcxn t"île were fnrltleee. Ae etone

extract.lon (J houru) ylelded J+g. of extracttvec

(fteetlon (rl ), tlren etnangl extr.:ctirn (e hours)

gave fractlon (b).

Ì.raction (") ,¡aÊ te.i(en uP Tilibh vrator, t'ite deep

purple insoluble materlal waa ranweci, and the ¿o1ut-

lon wae extracteú wlt?r ethyl qcetate f or three 8-houn

perlods, to glve 1).6, A.3, 0'J8' of extractivoe re8-

pectlvely. (The aqueous reeLdue, 5'7g" wâ6 dls-

carded). The ethyl acetate extrectivee $'âre

(¡j.ssolved in water and subiected to cont,lnuor¡e ether

ext,ractlonËtr glvtng 1n succeselve 8-houn perf odst

ô.4¡ 'l .5t o.ð¡'o.?, o.]g. extract'1vêE' á'tternpts
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wej'e lrÊde to ubtaln cl'yr:tctllf ne pr'ü.ìuc ts frqrr theEe

but wliiluut ÉìucceËË. Piiper cLrrr¡ila'bogra.tas ehowed that

tirey eontalned L¡ëi.aeåsiciin and lsouel-aeåcldl¡r and

other poly¡>ireuols.

Frectlor¡ (b) waÊ concentr¿r.terl to a Byrup (71g.)

wlilch on riLiutiûri ivl th water gåve 12.89, of brown,

ariiorpboue powdeny de¡ro*lt. The eolutlon was ex-

tracted w1ffi etiiy} ecetate for three 8-Lrour perlodg

giving nueceeelvely 17r 2.1, O.66. of extractlvee.

Fe-¡len chrcroato6raphy eilo¡ied that tnese tnero mf.xturea

eontalrilng ir¡clacacl clf:r¡ and,'!-ethyl 1eo¿¡eLacaeldf n.

littenrpte to r:rJ¡Éta1l1ee tlrer¡i were frultlese. llre

res1,1ual aqueoua iiolutlon was eveporateci anl the

reel.Jue (?O.Jg.) waø Aleeolved ln un¡ater (lOrrit-.) and

ethanol. (f Ofirnt.) ú/å6 aodeo. Thie geve a raplo de-

poel.tl on of eryÊtale i."rltir mueli amorphoue bi c¡lvn Ltn-

purlty ( total, 9.c|g.). ?aper cirrutatogra¡rrs (B/i* )

of the rle,pc.relt riere exe¡ulned; plnltol waa not det-

eoted, and, ilpart i'roir¡ polyrnerlc ¡¡æ¡t,erla1 near tire

or'1gin, polyphenolê wêre aiieent. Tvto eornportentE,

xrf O.I:$ a.nd 0..38, r'Jer'e present ru:td gave a yellow

arßa ultlr *lazotlcec, benzLdine. The crystals riel!ê

recrystaltlsed früì¡ ¿rquÊ3ùle ethe-nol f oqg tJ'r,-ma, tha

eeçond tl¡ne fro¡n ê i:llghtly alkaLine eçLut,lon whlch

fa1le,l t,'o retaln ccloured f.mpurltleg, and the t'hld

tlrne -inorr n s11ghtly acLdtfied (acetlc) solutlont

aftEn a carbcn treat¡nent whlch removed the eolour'
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There wee obtalned 4-hydroxyplpecollc aeld as eolour-

less prl.orne¡ rlr.p. 294Ð decomP.

For tkie lsolattou of further que.ntltlee of \-hy-
örox¡¡pipeeollc ac1d, thê rnsterlsl 1n t'he mothcn

l1qÌ¡org ìsae bollcd for 24 houne ln 6fq-¡¡ct whleh cÐD-

verted the poT.ypbrenollc r¡iaterf aL to an lnsolubLe

powder. The solutlon wae flltened and evaporate.d.

The neel.due; wåa dlesolvecl tn water and added to a

catlon exchange renln column. The arnino-acLds tvere

eluted wl th O.5N-ammonla. FntrBqtl onal" crystal1leatlon

fronr water gave further crops of h-hydnoryplpecoltc

acld ¡ rnr Bo Ë94o decomP.

ltre mother ltquors (äg. of Eyrup) were ehnqnato-

graphed on ¡That¡nan 3MM paper (O.]ft¡}. of a eoJutl"on

Ln 2 pårts of water per 25cm.) ustn¡ç BAbT (rrom 25m1.

n-butanol for 25em. sheet) for 12 houre. The qrnlnæ

eclde were Locatod by dlpplng a centre strlp ln an

acetone solutlon of ntnhyürln and heatlng at 1 OCo;

4-h)¡droxytr¡l.BecoLl.e aeld waßt present 8-1Zeffl. fnmt the

orlgln anrf plþ.eeollc acld 1l+-1 ðcrn' The zonee wer€

extrected wtth refluxlng 9Ø" ethanol. 4-hyd"roxy-

plpecollc acld n,as nOt Obtalr¡ed crlyretalllna f¡om the

fractf.on contalnlng 1t. The plpecollc acld' fnaetlon

ylelded 0.15g,. (-) -plpecollc acld fflopo ?-73-275o

oeeomp., I alu-zs.zo (9,2-2 1n wqter).

'fhe tota1 y1eLd or l+-hydroryplpecollc aeld. waE

about 49.
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Chromatogranrìr!:c','uedther-.'reEencËofapol-yclLt

Rf 1.1ti i-n E{i';, prenun',eb}y plnl-tolr in ttre aqueous

fractlon frorn ,+hlch tho srnlno-acfd. r'lag obtaf,ned.

/¡.fter thle frnetl.on \{4te l¡o1lect in 6ti-fryrlr'ochloric

ncld, th1.s Pol.yoL was; no 1r:nger deteetlblet ilnd

snother psl-yolr lìf O.OÛ ln B-ê'\Y, "ürÊs Ë¡reeent'

lixtre c tl. ef A. cel"ç4. 20 hear w ood.

llx trectlcn Hl (Sce Jîlgure. 1t+). The rnl11ed heartwootl

(tgn5g.) rvae extro.eted,¡rlth l1ght petroleurn (11 houre)

yleldlng 1.1+1 g. of orange ÌY&*r, then wlth acetnne (l+O

hours, f raett on (a) ) , ethsnol (1 I houn=, fract!. on (b) )

and water (1Ct hours, fraetlon (c))'

ti'rae.tlons (a) andl (b) rúere coneentrated to Py¡'rps

(30gg. and about 3oom1. respocttvely) whlch were each

dlluted to ?L. wtth water. Next day, t'he solutlone

reere flltered (rentrlu.as ûlscarded) anð eoncentnated

under redueed presFurê to 550m1. and 150m1. reBÐ9et1Ve-

ly. Continu'års eth¡rl' aeetate extrectlon of fre"ctlon

( a ) ,Save, th su ecesslve I hour perl od s, 9\, t '6 ' 2 '7 g'

of extrected r,etertal, niuch of the last two þe1ng

water-tnsolrrbl.e. The resldual- equeouË aolutlon con-

taf r¿ed 61 g. of iætenlal (frnetl on (**) ) ' Contlnusus

ethyl acetate extnactLon of fractlon (b) gave, tÍl

Êuceeeslve 8-houn perlodsr 32, 
' '3) 1'1g' cf ex-

tracteitraterlal.Theresldualaqu'eougeo].utlon
contslned 1g.3e. of rnaterlal (f naet'lon (be) )'

Thecomblnedethylacet,ateextractswelghedlS4g'
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(7.A%\. Thle ìÁras Êubnltted to t'he uaual Rush and

Densent;letr1butl.on;the1rülvldualfnactlonBwGrê
examlneðseparately.Fromtheaql:eouephaeefractlona'
the potyphenolo were reeonerecl by eontlnuoue ' et'lryl

acetate extractlon for I hours; t'he agueoug phasce

retalnecl much colourlng natterr atrparentLy anthocÍan-

ldln,and¡rtuclrctarkarnorpTrousfTÞterlaleepar.ateô

dnrlng the extractlong' The reeulte of examlnatlon

of tlre fractlons by Paper chromatography (2t/' a'cet'!e

actdr19.2ca.)areshownlnTefrlelO;t'lrefraetl'ons
are numbered from the ethyl' aeetate end to the

agueous sneì. Other polyphenols not lleted lYere

preeent ln fractlons 1 to 4'

Tab1e { O.

Iieeult,eofBuehardf:eneenDlstrl.h¡ütonof-A.g¡l_c..e].egl

polyphenols.

Fractl.on 1 2 5h 5 6 7 8 910

vvelght (g. ) 28 12 I 6 hÐ t'5 5 I {l+ B

iselacacldln + + + + '++ ++ t+ +++ +++

Isornelacaeldln -+ + + + + +t ++

U-T:thYl l-colnel' t++ +tt + +

FlgVOnOl ++++++{. + -

lkre r¡relacacldln-n1ctr fractlor¡8 were ueecl for thc

lsolatlon of Q-ethyl leomelacaotdin by counten-

current oLstrlbutlon'

The polyphenoLe of fractlone 1 a'ncl 2 were

1'f 12

11 12

+++ +1+

++ t+

exarnlned

bycounter-curnentdlgtÉbutlonbetgeenet,herandlÃ/,t5
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phoaphate buffer pHJ.O. Samplee of altcrnate tuþeg

were exa¡nlnecl by paper chromatography. The reeulte

are shown ln Table 11. The componente were located

by the ferrleferrlcyanlcle Fpray, and ldentlfled by ln-
epectlon ln UV llght and by tlre effect of Rouxrs Érprey.

Cornponer¡te 7 (flavonol) a¡¡d 1O had a yelLow fluoree-

cence ln UV J.lght, t (ehalcone) wao brown ln UV llght
anú eonrlronent 6 (flavanclnoli'J gåve a yellow colour

wl-tir Rouxrs spray, lntenelflcü on heatlng. Compon-

ent I gave a red colour wltFr Rouxte Bpray. Ccxnpon-

ents 5 and 4 geve brown coloure wlth Rqrxf e Fpråy

followed. by heatlng. The rnelacecidin and leoiÀe1ac-

acLdln apots ln the ÞA,Tr chro¡natograms were obscured

by a etpeak of polrrerlc tannln traùerial.

Table 1 1.

C ountar-current d ls tr1þu tJ. ür of A. excelea heentwood

Egltpþe!9þ.
Cøn- IdentltY
pon-
ent

I lì{elaaacidln

2 I s onelacac-
lclln

3?
¿+?

, o-Ethyl
IEoslcl.

6?
7 FLàvonol

8?
9 Chalcone
10 I

BT BÂW Rf 21Á

-qcetle
acld.

o.]o-o.58

0.41-o.48

0.67-0.76 a.55-A.66

0.51+-O.d+ O.27-O.37

o.67-t.7õ o.56-0.65

o.6G0.81 0..1 1-o.17

O.2>O.l+5 O. O0

o.82-o.91 O.58-O.65
O.t15-o.59 O. OO

o.60-0.77 o. oo

Peak Ex- Amount
tent

1, 1-4

r 1-4

6 l+-1 o

16 B-22

2A 14-26

36 32-42

42 34-48

42 36-46
48 44-48
48 46-l+8

i{od,1um

Medl.um

Medlum

I',1âJ or

MaJ or

Smell

Sma].l

Traco
Sma11
Trace
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the aqtreous reelduea of the acetone anil ethanoL ex-

tracts after 11q.u1d,/11qutd çxtractlon wlth ethyl acetate

(fraetlone (aa) and (ba))ånd al.so the aqueoue extract

fnom the wood (fractlon (c)) were ehromatognaphed and

examlned for amlno acldE uelng nlnhydrln anil lsatln.
I'raetlons (aa) ar¡d (") ohowed no nlnhydrln-poslttve

componenta; fnactlon (Ua) ehowed tracee of plpecollc

aelcl and lr-h¡rdrorryptpeeollc acld. Thla fractl.on was

added to the eorrespondlng fractlon fnom Extraetlon f

for" the leolatlon of the amlno aelda.

E-T-tra-ct-f.-g!-¡: ( See Flgure 1 5) . iulllLecl heartwood

(ertt\g.) was extracted wlth acetone (ah rroura),

ethanoL (B hotrrs), and water (8 hotrre).

The acetone extract was concentrateil to a syrup

(516g.¡ whl.oh wae taken up 1n water (4f . ¡, and the

rnltture, aften belng left overnlght, 'ÍaB flltered.
fhe flltrate wae concentrated under reduced preaoure

to 6O0m1., and, was then contlnucnrsly extracted wlth

ethyl acetate, whlch gave Ln suceesstve B-hour perlocle,

116 r8 ,4ß. of ertractlvgg. Ã{uc}r black deBool t f ormed

durlng tk¡e extraetlon. The realdual aqueous eoLutton

wag evaporated; t'tre black reeldue (75g; ) wae now

malnly lnsoluble ln eold water and was dlscardled.

the ethanol ertract wea proceeee(l slm1Ian1y, ancl

gave {4g. of ethyl acetate extraet.

The comblned ethyl acetatç extreete were userl fon

the preparatlon of melacaoldln and Q-ethyl leomelaeac-



A. excetso heortrvoo d (2335g')

Ethcno[ extrqct te r extroct

Woter-soh,¡bþ
I

Ex trocted bY EtOAc
(128s)

Aqueous plmse

Metoc¡cídin (10'6g.)

Laroonthoryorrídin
mixture (26'69,)

Extroct

Heoted in EtOH+ HOAc
I

B& D Distribution

I

\,\,hter-s ol.r: ble

I

Et OAc extroction

I

EtOAc Phose
(3sg.)

( f froction from
ExtroctionH )

lqueou s

Amino-ocids
(1'7ss. )

I

4-Hydroxypipeco[ic oci d (0?9)

Piæcdic ocid HCt (0'059.)

I

Deposit
(5'29)

EtOAc Phose
(78s'¡

I

Heoted in woter

f-
So Lution

I

B&D Distribution
l_r-

Aqueous Phose
I

Heoted ín EIOH f HOAc
I

Q-EthyL isomel¡cocklin
(6g.)

Fiqure 15 : Extroction I .
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ldln. ThÊ nlxture rruas dlseolved ln ethanoL (tf .¡
wlth acetic acld (t O,U. ¡ and the eolutlon wae bolled

for 2 houne. The eoJ.utlon was then taken to d.rynees

under reduceú pressurg, and the nesldue ln water (+OOnf. ¡

was su-Diected to the usuaL Eush and Densen dletrlbtrtlont

but wlth water ås the aqueouo phaoe. The lnltlal
eeparatlons were nrade di"fflcult by tYte formatlon of

eÍiulslons requirlng about 50 mlnutee to aettle.
The ethyl acetate fractlone from the dj.strlbutlon

were taken to dryneee; the reeldues welgired, lD c¡rder

of occumence of the f ractlone ¡ 17 .7 , 2l+.3, 1 0.6, 8.7 t

6.9, 5.3, 4.1+g. (rotat 77.?g., fractlon (a) ).
'i'lùe aqueoue fractlone were comblned and after con-

centratlon urder reduced preeeure (55oc) to looml., were

contlnuouely extnaated wlth etkrer. Cryetallfsatlon

of ¡nel.acaciclln occurred ln the ether extraet ln the

early extracti.ons. The amornte of oxtnact obtained ln

oucceesl-ve ti hour perf.ode of extractlon were ag

f ollowe: no cryetaLa ¡ 5.2g. 1n Bolutlon (tfrf e

rnatenlal, drled and trlturated wi,th cold etYianolr gave

2 . !+g. of cnystalllne rnelacacldln ) ; J.l+g. of cryetalo,

4.1+g. ln solutlon¡ 2.98. of eryetals, 5.48. tn

coJ.utl on; L.98. of cryetale, 5.O9. ln EolutLon.

$ubaeguent extractlon for 56 hourE gave no more

cryetalLlne product; the extracte contalned 11.Og. of

materlal. The total. yleld of ntelaoaeldf n was 1O.69.;

non-cryetallfne materlal welghed 26.69. very l1tt1e

of the col.otrr of the deep brown aqueous eoLutlon
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was cxtråcted by ethcr; the non-crygtalllne product

v¡as fawn-coloured.

F'ractlon (a) was heated ln water (hootnt.¡ for 2

hours lrr a bolllng water bath. A cryetalllne depoelt

f orrned durlng the heatlng. The solutlon was Loft at

room teminrature; crystallieati. on appeared complete

1n ?-3 days, attd after t4 days. the solutton waÊ f11-

tered. The resldue (5.2g.) waa Cornpound A (see

below). the soLutlon wes eubJected to the Bueh and

ÐenEen dtsrtrlbutlon wlth wator ae the aqueous phaee'

The cornblned ethyl acetate fractlone eontalned 59.0g.

of ngterlal. Tlre combLned. *qoàoo* phases ltlere taken

t,o dr:yresa and tùre resl¡åue wae dlssolved ln ethanol

(jO0rnl. ¡ . The s o1r;tlon, wlth acetlc aotd (5rn1. )

was bolleil for 2! hours. The solutlon was then

taken to dn¡¡nees, and the reatdue wae dlseolveil 1n

water (t Zoml. ) conte.lnlng s odlum bl carbonate (5g. ) .

Thle eolutlon wae eontlnuously extraated wlih ether

for I hours. On removal of aolvent, tkre resldue was

obtalned ae very ematl cpyetâ1e¡ trlturatLon wlth a

few mL. of co1d ethanol, ln whleh the resldue was

very aoLuble, gave erystnl-llne Lr-ethyl leomelaeacldln

(J.6g. ), and a eolutlon eþntatnlng 9.0g. of ntaterlalt

from which a second crop (akrout l+g. ) of Q-ethyl

laornelacaclrlln wae obtalned on concentratlon. the

ether. extractl0n of the reeldual aqueous eol"utl0n

was contlnueö¡ eubeequent B hour perlode of extnactlon

gave 2.1*t 0.8, O.5t 0.69. of lnaterlal, found by paper
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chl'omatography to contaln rnel-aeacldin and

lsc¡nelncacldln ao well ag Q-oti'ry] lsorneJacacldln.

The aqueous portlon fro¡i fJre ethanol extraot of

the wood wae founct by paper chronatognaphy to contaln

plpecc)llc and l.t-hydnoxyplpecollc acldo, ae dld the

a.gueouÊ extract from the vuood. Theae two fractlons
.were comblned wlth that fnactlon from the r:¡evlotre

extractj-on whlch cor¡talrçil amlno-aelda, and freed from

acld-lneoluble rnaterlal. The atnlno-actde Were

adsorbed on a Zeokarb ?-25 solumn (ZOOg.) anrl elutecl

wtth o.1 N-aÛunonla. The amtno-aelds Were eluted

wlthout eeparatlon. Paper ehrønatography (nn'rut

1 5 houre) showed the presenee of plpecolle ac10 and

4_hyclroxyplpeeollc aolcl (ldenttfled by thelr d1s-

tfnctlve nlnhydrln eoloura, the reÖ fluOresgence of

the nlnhydrln produet ln UV llght and the green eolour

glven wlth lsat1n) and e småLl ãç¡ount of prollne

(deûected by leatfn). The cnrde amlno-acld fractlon

YråÊ eryatalllne (1 ' 75g. ) .

The amlno-aclde were added to a eoLumn of zeokarb

?25 resln (5Oe. ) anð eluted wlth dllute hydroehlonle

actd, the el-uate belng eoLlecteð ln fractlone of 7m1.

The eluant d€r1e6 wa8; frqcttone 'l-2, feed and water;

5-7, 11". of O.1N-HC-.[; 18-21, 25orn1' of 0'ZN-HC[;

22-25,25Om1. of O.l+N-IlCli 26-33' 50(bl' of 0'8lf-

HCl;54-37rwater;f8-trli,JN-ammonla'ltheeluate
fraetl-cnE wcro evaporated to dryness anü examlned by
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peper chromâtogrephy {nni";, 1? houre, 26cm.). l+-Hy-

droxyplpecollc actd (nf O.tti) 'vaa Þreeent ln fnaetione

6-2r, and p1peeollc aeld lnf o.55) ln fractlons 22-29.

Anotlrer compound (Rf O.11) g1v1ng wlth nlnhydrln a

purple colour not fl.uoneecent ln UV llghtr wa.s preeenü

ln fnactLons 6-23. The a¡runonla eluatee contalned

tr.acee of only plpecol1c acfd.

I.'¡ractlone 6-23 were cornblned and nltrous fumes were

paased ln for about' t hour. Nelt day the sc¡lutlon

was bolLed for JO mlnutee, and the amlno-aclde were

rec<:eered by abeorptlon on å Zeokarb 225 column /

(5Og.) and eluülon wlth arnmc¡¡nla. From water-etlranol,

4-hydrsxyplpeeolle aclcl, ûl.pr 286-287o du"o*p, (O.775.)

cryEtallleed. ItE Ldenttty was conflrmed by Paper

chromatography ln BAril ard by the nlnhydrln colour.

Fractlorra 25-2.8 wer6 eornblneô and evaporated to

dryneas. Extractlon wltJ1 ethanol and cgncentratlon

of the extract yleldect p1peeollc acld hydrochlorlde

(5Zmg.) ldentlfled by paper chromatognaphy 1n BAi¡ut

and by the nlnhYdrln colour.

Charac nf eatl, on of t'CqnÞouRd A'r. The cnrde materlal

eeparated frorn boll1ng waten ae ehlnlag pale yel-Iow

f,lakes (about $fÌng. per 1 OOml. of water). Thle

pnoduct (JOOng. ) was recryetallfsed by eolutlon ln

ethanol (5mt.) and additlon of water (rO-gûnt.), a

Iaycr of llght BétroLeum belng ueed to prevent ozlda-

tlon. After two sueh recryetallleatlons, the prod-

uet had rrrpr ¡,84*285o, aften elntarlng at' 175-18Oo;



,t15,

thls behavlour ',¡ras nct changetl by anotlrer rocryetalllg-

atlon. For analysls, e sarirple wae drl.ed over plroephor-

ue pentoxi,de at roo¡rÌ teiii,.,iirature l_n vaj:gg for 2h houra,

( nound r C ,57 .6i If r 4.,+.C1 5Hl Zo7. o.5HaÜ requlree

C r57 .6; :1,+. er{) . Thl"s r¡återtal gave red eolouro,

stable f or Èeverir:l Ìrours, vlhec eol.t¡tione tn aqueous-

ethanollc hytiroclrlorlc acLd wÊre treate¡,l wl'bh títâ'g-

neelum or wlth alnc, r'rhish j.ndlcates that lt le a

f ler¡anonol (i7n, 176).

irtren cktronntognaphed 1n BA}V, 1t gave a etreak,

Rf . O.57-o.79 ( tracee of 7 ,ß 15' ,ltt -tetrahydroxy-

flavonol were aleo preoent) not v1sl.ble 1n day-i,lght

when freeh but grarlualLy beconlng yel-low (¡-t+ houne),

and, when freslr, vlslble â$ a fal¡¡t biue fluorescenee

ln U.V, 11ght. Hydroehlorlc aeld or Rou.xre Êpray

gave an lmmedlate decp yelJ.ovl colour. In 2'n acetlc

acld, lt garre a spot Rf O.15 tal11ng to the or'lgln;

a spot due to flsvonol lvas aleo present (Rf O.O)e

Esi ras.-t r %- eÊ-4;ÆElsiI59f9-sglv 9 qg .

Extraetl on rT: MlL1ed sapwoorl (t r69oe.) wae extraeted

'¡l1th 1lght petroleurn (13 iroure), acetone (32 froure),

ethanol (to rroure), and water (Û noure). The ligbt
petroleum ertnact contalned 1.8g. of wa.:t. The

acetone extract wae eoncentrated to a syrup (7,l+S. );
a brlef ltrveetlgatlon d1Él not reeult 1n any

cryetalltne produots and polyphenola were nst

d.etoctable.
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GtrrunatograÍ¡s of the water-eoluble porülon of the

ethe.r¡oI ex'bract, srr¡d Of the water extract, sitowed the

preÊeilce ln both of rt¡uch plpecollc and þhydroxy-

pipeecli.c acl,d (r*f O.]J snci Ô.21 r'enpecttvely ln BÂrr{).

a cornponent (Rf o..l 5) glvirrg a blue eolour ç;ltir

nlnhycrrfn wae 81Ëo preeent. 'Ihese fraetlOns were

cointrl¡5fr , freecl froru acici-lneoLu'Þle ¡¡E¡,terla}, ild

prlssed throu"gfr a cc¡Iut¡u¡ of LLghtte catlon exetrlrige

resln (eOOg.). '.[he a¡irino-aciûe Tyere e1u1;ed with 2N-

å.iru1o¡r14. The arnino-acld fraction was evaporated to

ä cla.rk syrup, liartly crystallfne (7.6g.), whfch wae

redlssolued ln water; earbon reß¡oved 11tùle eolot¡rt

but passage of tire rnlrturë through a eolumn of

alurrrl.na (t,ig.) re*ultetj. Ln an alnrost colourleea eo1-

utlon. The J,flutiJn {rlå8 agai.n evaporated, and the

reeldue was diseolvcd 1n a nlnlmurÊOf hot $åter;

aclLlltlcn of ethar¡ol gave 4-hydnoxy-lilpÈoollc acld.

After seve¡al r€crystallleatlo¡¡e witn tlre mothen

liquore trrnocesoed Bygterrletically, & total emount of

t.,i6E. of l+-hytiroxy-pipecollc aclrl, rllrp' 286-2900

decouip., was obtalned.

TIre arnlno-acids 1n t¡e motJ-¡er liquoro (t.tig.)

were elrr<¡natographed on \¡Únat¡rran J.tr{ol paper (O.1Og. of

rnlxture ln O.þOrnl' of tsolution Per ZJew'; solvent

BAW, about 25mL. of lilovf'ng phaee glvlng a 12 hour run

onapaperSocnr.long)'l'lreanrlno-ecldswerelocat-
ed by epraying contral strlpe with nlnirydrln; t+-hy-
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droxyplpeeollc acld , 5.5 to 11 .Oen. ; proll"ne, i l rO

tú 14. Ocnr. ; pipecollc åcld, 1¿+.O to 1 9,Ocm. the

a¡'nino-acldÊ were recovêred T.¡y extractlon wLtir 7Wú

ettrar¡ol in å. . Soxhlet apperatus f'or ,b houre, y1eld-

1ng the foliowlng crude f ractlone: 4-hy,croxyplpecoLfc

acid, O.blg.; prc.rline, Q.198.; p1pecollc acld, 0.29g.

Reerystalllsatrr¡n of tr¡e 4-hydroxyplpeccll.c aolq

fraetion f roltl åqueous et]ranol ylelcred O.47S., free
f ror¡r pipeeolLc acid. The pipecollc aeid fraetion
!/as reeryetall.ie ed ¡'r.curi etrlarlol, yielot ng O.1 69. ,

r1lrpr 257-260C_ deeorrlp., lul"- 24.60 (crz ln water).
LJo

The prolfne fraetlor¡ eonialneci t¡tuch la-lryelroxypfpecollc

aclú and wss c¡lscarded.

iixtraetr on -b': i,lrxed ss.pwoud and outer heart'vood, f n

the p,roporbiun about 7Ci!û (2r470g.) wae extracted for
the ieole.tlon of ari¡lno-aclds. the wood waa extract-
ed nltrr acetone (aO hours), etrranol (f froure), and

r,vs'ber (d hours). The aceÈone extnact wae cllseanded.

l'Ìre ethanol and water extracts were Í'ourxl by pape¡'

chronatogra-phy (f nvl , 12 ilours ¡ Z1.licrn, ) to contaln

pipecollc actd (ttf o. t9), i¡-hyúroxyplpesollc acld

(xf O.2l¡) snri so¡ne o(-zu¡rlno-acide. Tirese eïtracbs

uJere c'¡rrt¡ined, f reeci frorn acld insoluble matenlaL, and

paeeed through an lon exchartge colu¡u¡l (ireokarb 2?5¡

iirtgg. ¡. The arnino.-acids \ltere eLuted wltli O.1I{-anuuon-

ln; no setr)år,abion of zutúno-acicls occurrod durfng tiro

elut1on. fhe er;lno-acid fraction cryattalileed lvhen

taken to drynese (4.1 48. ).
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the amlno-aclds were dleeolved 1n water (5Onf' ) and

rl,trclu J-urriëg were i:assed 1rl at intervale over 1 day.

The soluti.on war aeldi'firld r¡1tn hydrocirlorlc acJ"tlt bol1ed

and evåIrcrated to a âyr'up. ThlB was r1ls¡oÌvecl ln

¡uater ($Onl.) anil adctetl to an lon e¡rchånge eolu¡m

(l?,eoiarb 225, lOg. ). The, l¡iil¡o-aclde r/ere eltrtecl

vulth ú j"Lute hydrochlorlc seid, the u¡l'¿åte belng eol]-

eeted ln l0rnl. fractl-ong. The, elu¿:nt serleil I,Ised wag

aB f oll.c¡wsl: r'ractton 1-5, feed and water waah; l+-1 4t

Jl0rirl. of O.?lù-]lC:I i 15-17 t 250¡nL- of íJ.3N-liCl i 17-20l

2þl)rn1. of O.t+I{-lOL. El-ä!tt ZJÐtril. of O.tlN-}lOl ; 2i-28,

water; Zq]b atrui'Ionlao' The f ract,lonc, \¡/ere evaporated

to åryness and examlned by paper chronatogrephy.

trlpecelic acld wa¡ i;regent 1n fraetlcne 1O-?1 r '{uf th

traees Ln f ractionn 7-9 a¡d 2?--2i¡, prcllne '!1'.4É i:resent

1n fractlons l1-124 and l¡-hydroxypl::eco11e acld was

preeent tn guantlty Ln fraetlong ll-1h, wlth :mall

a¡ncunts ln fractlons 1i-17 ånd traees 1n fraetlone 18-

24, (i,rhen cotìLiared "lilth reçults obtalned when leee

etrrrlnc-acld was applied trr the colr:mn, theee resultS

show that the eolumn úda.s overløcled. \iith leseer

It¡ad,t, âbout 1 g. ¡ plpecol-lc acld cilc not elute '.vlth

hydrochlorle acld lees thail O.BN). The awnonl"g

eluatè wae found to eontaln Q.538. ofl coloureil sncl non-

eryetalllne mater1a1, lD vrhl.ch much plpeeolle ancl

sûrnei l+-hydroxyplBecolls acld wa3 'preaent; thle was

dlEcarded.
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Fractlonø 4-14 were collected and returned to thE

lon-excnange cc¡lurnn. The arnlno-ecLds were eluted

wlth clllute almtonia; crystalllsatlon f,rcn¡ &queous

ethanc¡1 gave l,¡-Ìryuroxyplpt:co11e ac1o, lil.pr z94o de-

Çcùrlp. (1 ,.31+g.).

þ'ractionc 1b-24 were cornblnedn tneated wlth ceirbon,

anü concentrated tc¡ a Ëyrup vrhl'clr crystalllsed Ln

part, Thle gave crude pi.pecollc aclci hyorochiorlde,

rrir pr 256-23Û0 ( O' Ztig. ) , In whi ch pipecoll c aei'd waÊ

Icientlt-red by enro¡na.tography tn bAv¡ and by lts

ninirydrin colour.

!ìxt on c¡f A Ian on CI heer

I.lxtracti on L: (see tr'lgure 16). The mllled ireartwood

(lZg3S.) vrae extracted wlth llght petroleunt (12 houre),

yleidlng 2.Oç:' of yellow wBXo ilther extractlon (f,]

houre) gave a depoalt (fractlon (a)) and a solutlon

contalning 11 .2g. of r¡eterial (fractlon (b))' The

wood wås extracted. wlth acetone (25 hours, fractlon

( c) ) , agaln rvl th acetcrne (AO houre, f ractlon (d) ) ,

vslth etFranc¡l (1 2 hour e, f ractlon (f ) ) and wtth water

(1 O hours, f ract,l on ( g) ) .

!'ractl"on (a) wa€ trLturated wl-tir c'o1d ethanol,

thue dfvfclf,ng lt lnto an 1¡lso1uble portion (eqre¡y

needles, 7.9&., fractlon (aa)1 and a eùluble portion

(AO.Zt., f ract,ion (at,)). Ghr,orttatogr.aute of f ractl ons

(aa), (a¡) and (¡) ehowed the presenee of inelacacldln;

fractl.ong (ab) and (U) aleo <¡ont,alned 9-etny] leomel'-
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åcaaldlnr Fractlon (ab) contalned much pol¡rmerlc

rnaterlal, anrl b oth ( au ) ancl (U ) contal ned polyphen ole.

Pcrtl on of fractlon ("a) (5S. ), wlth methyl eulpirate

( 5g. ) and potaas1um carboirate (55S. ), wne heatecl ln

boillng acetone for 4 houre. The acetone soluble pro-

ctucte urere treated ,rlth auunonla (tOml. of etrong sol-

ution) to rê¿rtiåte excess of riethyl euLphate. The eoL-

vent was re¡noved and the realclue waa dLssolved ln ether

wlth the addltlon o.f sufftclent ethanol to aehleve

oolutlon; the soLutlon was waehed wlth dllute sodium

hl'droxioe and drled over anliydrous sodtum sulBtrate.

The solutlon waË teft at 0o; tu deposrted crystaLs of

rirelacacidln tetrainethyl ether, rìtrpr 15ù.1¡+1Q (0.378. ).
The urixeú rneltlng pc¡1nt' wltn the tetra¡nethyl ether of

rr¡elacae1d1n.fro¡n A. þe.-pop4yl]g (m.p. 1¿+4-145o) wae

1 l+o-i 4Jo. A second crop ( o.1 5g. ) of erystaLs l1up.

136-15-co wau obt:rlr¡eri by ollght concentratlon of the

¡¡rother liquor.'a. (totat ylel<I, 8þ).

The acetone extracte (") and (ù) were coneentreteÖ

to syrups (89, 1 1 g. ree6lectively) whieh were dl esolved

togettier 'çlj. tli wat,er ( gt. / ¡ I{ext day r the s¡l xture waa

f1.1tered (tfre browr¡, amorphr.ius residue welghed 4.8g.)

and, aft'er concentratlo¡r und.er reduced pressure to

?00m1., coritlnuouely extracteo w1t'h ethyl acetate fon

1 6 hours. The extract (1 5.69. ) *Bpeared from paper

chromatogra¡its to coneist aLmoet entlreLy of tnlxed

1 r¡uc oan thocYanldln s.
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Tfre aqueoue Eolutlon contalned 15.6g. o;f sollde.

Paper chroaratography (BA\'i, 11 kroure, lù",n. ) shcl,øed

ilrat conslderable polyc.rl Hf ç.1] was present. lVhen

a etrong aoluÈi'¡n inwater was allcyrled to evaporate

elovily, rruch rnaterlaL crystaLLised. Thie prcrluet wae

wasired wlth ethanol and acetone, nnd dlgsolved Ln

u,rater. the solutl on was treated ivl'bir besic lead

ecetate until no jrreclpitatlon occurred on frrrtlrer
additlon, rilth dilute sulplrurlc acid and then wlth

barlu¡n fly'ctrc¡xider ßo that the Folutlon contaf.ned no

leact or eulphate. Thls E¡olutlon $ras coneentnated to

â syrup whlch cryatallloed, glvlng 4.9g. of cryetalo,

rrrrpr 172-174o, L*)316o.1 
o (c,i.3 1n water), A

nrixed rír.po wlth p lnl to} f roin A. lnter t'a (rn.p. 185o)

wa¡ 176-1ú2o. On chrrxnatograpkry 1n acetone¡lvat'er

85215 Ul¡ ,17811 79) (B hours) anc detectlon wlth

perlc¡date a¡¡d atarcir-lodJ.de sprâys (tgO), the crudo

plnttol from S'-gt-eæloxylo! gave a singLe spot, at

the same dietance frorn the or1gLn (23crn.) u" the opot

f rom pLnitol fr..¡tit .4. lntel!exta.
The ethanol extract (t'ractlon (f )) wae !ìroeesÊeit ln

thç same wfly as fractLone (") anC (A); the ethyl

acetate extract (5.2g.) was a mlxture shoivlng no

niajor components on Þaper chron¡ato¡¡raphy¡ The ree-

lcual &queous eolutlon was exanrlrreci by påper chrcma-

tography (e'tr,'t, 11 hours , IJz cm. ). À sûtå11 amount of

plpecollc acJ_d (fi.f O.3O, Eame as a sample run oR the
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Bame sheet) was detected by nlnhydnln.

The agueoue extraet (fractlon (e)) urss flltered
and concentrateo to about 200m1. No a¡nlno-actrle 

'

wÊre detected by paper cirromatography.

The fractLone c ontalnLng mlxed leucoanthocyanldlne

were added to tlrose of Extnactlon M for further pro-

cessing.

Ilxtractl on ùi: (gee Ii'lgure 17). i'¡ll.lled heartwood

U56êg.) was extracteci ,vtth 1lght petroleum (1O houna)

yieldlng 2.?6g. of rvax.Asetone extraetl-on (t9 troure)

gavc a ciepoelt (12.8g., , f,ractlon (a) ) an{r a solutlon
whicfi was concer¡trated to a Byrup (tã4S., fraetlon
( t, ) ) . Acetone extractl on f or a f\rr th€ r 24 houire

gav€ nù üore depoait; the extract wae concen'brated to

a syrup (tOg. fraction (.)). The wood was then ex-

tracted ivlth etlranol fon 11 houne (f ractlon (0) ).
The deposi.t obtalned durlng acetone extractlon

(i-ractlou (a))irad rìupr 182-40, and ¡nlxed m.p . 183-

1 ö4o on adrolxture wl th pLnlto1 frq¡¡ A. lntertexta
(n¡rp,lEro). Papen chrwratography (BAw) showed a

single eanponent of the same Rf ae plnltol, After
recrystalueation from water-ethanol lt liad [*l]16r.Uo.
(g 

' 5.0 1n water ) -

!'ractlons (b) anü (c) rf,rere conti-nued anÖ proe-

esseû aEi 1n extraeilon, yleld1ng 789. etiryl acetate

extnact. the etkranol extract was proceeeed elnLlar-

lvr ylelOlng only'€g. cÎ ethyl acetate exiract.

Paper chro¡natography ehowcd the preaenoe of
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melacacfdln and. ú-ethyl lsomelaeacldln ln tho ethyL

acetate extraets fror-r (b) and ("); other poly-

phenols 1nc1r:df.ng much polymerlc mate¡'lnl wÈre nlao

presçnt. The i;l¡:.terla.1 front the etlrslnoL extract

npBeaned to contnin 11tt1e leucorr¡thocyarrldi.n, snd

to l.¡e mal.nly polymerlc tlaterlal.
¡.n atter;çt was ßede to lsolate melececldln by

nysteniatlc eontlnuous 11+ild,/llrtruid extractlon wlth

etirer, (oee Flg;ure 1B). The cortùl-ned ethyl- acetate

exiracts ln 2OOm1. of water were extracted with ether

f or elght ß-tlour perlods, and then urlth etliyl acetate.

Tþe fire! ethe;r e.rtract rvan dlnçolvr:d 1n atrout 5OmL.

of lvater ancl extracted nlth e-ltbe¡r' f or B hours. To

the Rqìleous reeldrr¿r tne second ether extraet of the

orlginal. solutlon'rJas added, end etirer extractlon

carrled out for B hotlrs. the proeese wâs rr*zpeatod

ayeternatlcally so that the ranterial was put tlrrough

four ettrr-:r ext,ractlorsr A serles of fractl.ona lrag

obtalned; the flrst fractlon c'ontalned lnaterleL which

had been extraete-d by ether wlth1n I hcure on each of

the forrr occaotonÊ, wirereas the eecOnd fraetlon con-

tal.ned nlaterlal whlch had been extraeted by ethen

wtthln I houre on only tirree of the four occaelone,

alld on the other occaelon hed heen extracted ln a

Becond I hour extraetton. fhe r:aterlal not extnacted

by ethor durf"ng the ef ght 8-hour ex+'rnc1;lons on the

f 1ret, êecond anit thlrd occaelone (wetghln$ 1Or1 ¡

5.2, 2.8g. respectively) prwecl' to be rnalnly poly-
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merlc natorlal Énd wae dlecarded. The flret tv¡o

f¡act1.;ne of etirer extractl'Jns uJere found to contaln

l-Lttl-e lerrcoantirr:cyanJ"dln; they weighed 16.7 and

6.69;. respecl,lvely. The l'enlåln1ng fr¿lcti otle (t 6.6g. )

contalned s1¡lrost er:cluç1ve1y lettcoantÌrocyattidl-ns. No

deponLt ef nelacaclcilr¡ wats t¡btai-ned at any sta$e'

'f'he frscti ons e æ talni ng tnixeci leucure.tlthL';cyanld 1no,

frorir t,lil-s extractl orr (J+OS" ), anci fr.'on lii('tråcti on L

(4t g. ) lvere dlssolvetl 1n eth¡.lrlo1 (hQQnrt. ) cont,aini.ng

acr:'t:lc acld (l+tnl.) ttre echitlon was bolled for 2

horlrs, the solvent was remoled kry c1i otl1.lat1cln, and

the r+:siuue wag u:uh;ectgd to thl- u;lual llrrsh and

Dennen ÐerpnrÉìtlon. Tì're cor¡itllnecl aqueous fractlone

were concentrr*teû to 1BOmL. under reducred prescuret

and eontLnrrorlnì-y extraeted lr'J.th ether. 1'ío ürystale

were ohtnlnecl cluring extractlcrn, but the ether e.x-

tr.act, oD cDneentratlonr g,ave For¡e cyretulllne nat-

erlaL whlr:h v¡ss contur¡rlnuted by polyrterlc nnterial

ce.rrled ovef a8 ån e¡nulslon ln thc¡ ether', anci c--uld

nc¡t be q'ntalned pure. Thre crude leuc.;anthocyanldlng

rvelghed g.'lig.

The comblned ethyl acetate phaaes ci.¡nterned l8g.

sf ina.terlnL. Thls was ileatod ln v,¡ater (tr0ornl. ) con-

taluing acettc aol'J (8inJ-. ) ltr a boillng water bath

f or 2 hou¡'e. A råepuni. t ('¿.2g. ) f orrned; thle wns

l dentlf 1ed as 7 ,B ,3t , I+t -tetralryrlr oxyf 1av onol by

ehromatography (g.qt¡ ana ?f, aeetlc acld). The eol-

utLon .was e"galn eubJecterl tO the BuEh and Deneon
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dlstrlbutlon. The ethyl acetatç phaeea eontalneå

2b.gg, of ritnterLitl' The corr¡b1ned åqueoue phaeen were

adcied to the cgrreeponulrrg fracblon from Extvactlon l{

ano ueeö for the pnepnrallorr of Q-ethyl inotrteLacncldlni

thls prçparat,Lon ts descrlberi i¡r the sectl+rl on A-

ethyl i eoirrela.ca-cLdi n.

Ex tractl o¡l Ï.l t (Ser: l'lgure 19). ùillled Treartrvc0d

(5rg348.) wae extracted rvi.t¡r i1Éht petroleurn (ta

houro), acett¡ne (56 iroure), ethanol (1 Z trouns) and.

,r¡ater (1:l hours )" T?re l.l¡ght ¡retroleurn extract' con-

talr¡ecl g.{)g. of Yel.Low w8'Í+

The acetone exiract cleposi.t erl 55*' cf c¡rude

pinlt,ol lvnicÏi gaveÌ a ',lingle spob on paper chr<rnato-

gre.phy (tirtVl) at the sa¡ne Ïìf as nuthentlc p1nltoL.

Af ter orel recrys'ta11j:; stl ¿n f rcnn water-etlran<¡1, 1t

h,aö m.p. 1gho aLone an¿ v¡hen mlxeil wl'th plnltoL from

\- lntertexta, l"tl"t 66'2o {gr3'1 1n waten)' The '

LJD

acetone folut:ion was etncentrateu to 1 lltre end thon

ullLuteci wj-th water to fJ. I{ext cl:lyr r tìre rulxture lÍåE

f1ltered, evapcrated uncler redr:ced pre$sure to 7fx)ml.'

and continu.ously extracted wlth ettiyl acetate for 24

houre. The uxtraot was witirdrawn after 2 and 6

hours. The iotr-rl' extract weJ'ghed 286g' fhe

reglciusl aqu{icuÊ çO1rrtlr.rn conts.i-ned ßOllle plnltoL'

Theetlranolextractwasproceaoe,llnl'heSåme|way

ae rhe acetr¡ne e,rtraet. Tlttryl acetate extractlon of

the aqueous solutlon ylel'ded 1S'Og' of extractlves ln

2l+ houre.
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The reslduaL aqueous eolutlon from the ethanol. ex-

tractlon, ancl the water extract were ecxnbfnedt freed

f r.om acld-insoluble rnaterlal, and the arnlno-acld

f'raetlon laclate¡l by uae of an lon-exchânge reeln

colusm (Zieokarb 225), Thls ylelded O.2Og. of blaekt

rlon-crystalllne ¡laterlaL. paper clrrcxr¡atography (n^qW)

ehcwe,l the presence of a trace of plpecollc acld, and

I orrr€ O(-airrlno-aelcl s.

T.Fre rnaterial (3Crl+S. ) extracted by ethyl acetato

wae tlolled 1n etrrÐnol contalning 1'É acetlc acldt

(in batckree of 5Og. of polyphenoLs and ?50rr.lr of,

etnancl) tc¡rn 2 hours, and the¡ solvent wag ¡€tI¡üV€d.

Tne resldue wae dteeolved ln SOOrnl. of t"Ãh5 phoephate

but'-rer P¡17.or and subjected, lD two portlong' to the

ugua] Buetr and llensen dietri,butiøn. 'fÏ¡eee d1strl-

T¡utlona we¡re attended wltJr eÛnslderable dlff1cu1tleB

oue to emu1el<.¡ns, and the divlston between the

¡rhaeea w&s unuðually dlfflcuLt to dlstlngUleh. Thc

aqueot¡n phaeea were comblned, conce.ntrated under

reduced preËsure (¿15-5OuC) to 5,O6mlr ¡ and a ontln-

uously extracted .fi1th ether. Although the extraets

vrere eeedeci, Do depoolt of rrrelacacld'ln waÈ obtal"ned¿

Tlre ar¿oun''ee of ether extractlvee obtaLned ln

EUCeeSelve penloda of extractlon werez 'l? houre,

ö. Sg. , 24 houre , 15.7 8. i 1 2 houra, 3.2g.; I htrrrs,

L.7g.i 1? houre , 2ç2g-; total 31 .5g.. ln 6B hours'
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A large depoelt of black material' for¡ned tn the

aqueoue residue.
.Iþe conrblne<t etnyl acetate r'ractlc¡ne frr.rrn tltc dle-

trlbutlons ct¡titalned 1b6E. o.f rnaterlal. lirls was

rJl ssoi,vecl ln l'¡ater (JO0nil. ) contal¡rin¡¿ o.cetlc t¡.eid

(tt+ot.¡ an<l ÌreaterJ ln a br¡tlLng rvater-bath for ?l

ÌrourE. ür: s+"åtttJirrg at roo¡n tenperature, a gre).r pow-

uer deçosited (1 1 .9g. ). Thi i¡ ciepueit \lì/es lderr t1f led

aB 7 r8 r'3' r4'-tetrahydroxyfl*vonol by paper enrotli¿ttc-

¡,raplry (lil,l,' and 2'){ aeetlc aeid). The sclution wi-18

aajueteo to a voJurne of ¡j00ml. witbr weter, $uei sub-

jected, l¡r two polt,f one, to t¡:e usu¿'I Ìluslr ¡¡"nd

L,ensen qlstrlbutionr Tire combJ-nr::d etlryl åcet,¿lte

pir*eee ccnt,ained [52'g. of nrateria]. . Thc c ordrined

aquë9uo p[aeea were cuncentrated rrrldev: rerlur':ed

Irrescrurc!, and, tirl¡= i'rscüion t':getirer witli the

corrssponutrig t'racÙion frc¡u ltxtr.trsiLon i4, wae uged

f'or the ¡;re¡ra:'atf or¡ of Ù-$thyi is¡melacacicii¡: which

la cieecri-þed lri tÌ'le seci,lon on Uret'nyi lsornelacacldln.

i{xt c on c¡f 1an 1 iJ t¡ ä to(i ra

Extractlort ü: r¡iiLled sapwooci cc¡rrtslnirtg no heartwood

(99t g. ) wao extrast'eii v¡itÌr llght ¡;etroleuru (t 6 noura),

aeetone (l+f hours), etirarrr¡l (Z ;loure) and t'¡ater (Z

lrclurs ).
The light' petroleur¡ extract '¿ontgined' 1 / $. o'fl

aLmoet colourLese, atlohY wa'x¡

Theacetoneandthcetirano].extracteVúerecon-
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centrateÖ to €yl't¡po (ttZrZrg; reapedtlvely) and tal<sn

rrp torle t,her 1n ¡¡aten (la0/ìnrl') The rntxture wae

j.ll"terecl c-nd th* eolutl0n fia-s continur-)lrsl.y extraeted'

l,;J.th ethyl aeetate. yleldlng ln $ucce?Ðlve I hotrr

¡;eFÍ.Ðcler1.9iO.iandO'1lg'ofg]rrtrpynEterls-1'Thoao
extracts apirenred to contnln no pol!'yphenole' The

,-,eg1t1u¿11 3qili:ou3 r:o1rrtlortl ws"ö {:oneentrs.ted to a

Ëyrr.tp (5.1fl. ), j.n 'øhieh crystale forr¡ed; these werê

collectetlafterrtllutionofthelyrupv¡lt}l*thanol
({ 1,n1. ). iìecrygtalllsatlon f rcrn arlìleous ethanol

geve !-man'f tot aÊ locse clu$ters of needlea (9Orng.¡t

rûo p r 1630 , mi -rer1 ,1,1r f-, o ",,vl tlr an illrthentl e sample 16'+-

1650 (tire anrnple heô iilrpr 1660)' CIn paper ehromato-

.i-,:ramÊ (Fn,i', 12.6cm.) 1t gÞire å nln¡1e spot Rf o'16

(same Rf a.e ¡nânnltc1), '¡'hl-eh retluced al-knLl-ne g1lven

nltrate çloi;ly tn the cold qnd readlly et 10oo' In

P,Â'.,ï (eo nouns), the mcther llc¿uor ehowed a spot' of

the; Êãrîre. Rf as rnannltol (11 .Oein. ) and t'wo other lolyol

epota (tJ'O and 15.}em'); no redualng sugarg were

preaent. (r:n thle chresnstoÊqrÐm, gluecse ran 1 0' þcm'

andtr:1n1tolr1o.þem.).InethyJ-aeetate;acetleaeld¡

wi¡ter , 6zJz2, the polyols ¡an 15'5cm' (mannl t'01)t '16t5

and 19.Ocrn; Pln1tol', r'¡h'lch has a muelr lolen Ff 1n

thle ,îolve.'nt than ruâr¡nittlL, wag abeent'

Theabove,aquecusaclutLon,andthewat'erextnact'

were a.d,Ied to the correeponding frsctlcns from

Extract,lonPfortheleo]-atlc.¡rloftYree-mtno-ec1da.
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Extractl on Pi t{llIed aapwoott ('è 1781g.) was extracted

ìfflth âcetone (e4 nours), ethanol (t a nc-rura) uno watei'

(t2 trours). 't'he acetone anti ethanol extracts lvere

c<ln,;errtrated tt¡ cyrups lvlilch were dlluted wlth water'

Ttre nrlxtu¡e wag filtered arrd conl,lnuously extracted

\¡/lth. etiiyl acetåte for 16 hours; einulelone ''rccurred

êuring the extraction. The extract tÏaa coneentrated

to e ilyrup (5.1+g.) tsolyphentlg were not öetested ln

this extract.

Tire aqueous solutlon retnalnlng fro¡rt tl're above ex-

traeti.on, and tire water-eftr&et, wer€ cc¡nblned wlth

ti.Ie ccrre$ponclr¡È r.ractione frcxn ExLractlon 0r and

passed througir a Zeoh¿¡rb 22'9 colurnn (ZOOg')' The

ar;¡ino-åciúa wôre eluted wlth O.1N-alurnoltla; no eel-

ectiv¡l elutl-on yvÉtfr apparent. Thls fnactlon welghed

1.2ilg. 'lrle f ollowing åntlno-acliie were det,ec+"ed by

pupes cn,,ornai;ograpSy (Ìrlrvi , 15 houre, 28cm' ) : plpe-

co¿tc acj.d (äf A,51) t 5-rlydro¡¡yplpecollc aclrl (?)

(nr o.'¿2), s, trâce of pr:ollne (lif Û'zti) anci

o,( - anrno-4c1,-1e (r¿r 0-06 t O.1'¿, o'1u, Ð'tl+,

O.lt{r 0.55r O.61).

The arulno-aelde ln d1lute hydrochlorlc acld w€re

treated with nitrous Í'u¡¡tee tor 1 irour, then ieft

overnlg:lt. 'ITre eolutlon WeÊ ttren bolIeel gentLy fOr

JO rntnui;es, and evaporatod to aryness' lne reslelue'

tn water (5Ctrrù. ), was added to Zeoharb '¿'¿5 colurnn

(5Og.). Tkre lrnlno-aciaE were eluted $llth ¡ne sanne
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Ferlee of hydrochLonlc aeld eoLutlcne aa 1n Fxtraetlon

I. ¡r.fter evaporatton to drynesn, the fnactlons \{ere

r_riear;rf ned by chromatoqraplry (n¡.'¡¿); the f o1l[t¡wtn$ com-

ponents were detected wlth nlnhydrln: p1pecollc sald

lìf fi.35) fn frsctlone 25-i:8; ri eomBonent ('\ìf 0'11+)

¡l1vlnÊ a pgrple, non-fhloreseent colour wLth ninhydntn

ln f rncti onc 7-21 ; ri. rrre J on c orngonen t (nf o.?1) ( 5-irv-

dr"oxyplFecc¡lle aetd?) rilvlng s b lu.e nurple eolour with

nlnir¡rdy!¡, vrhleh t'luoreçee,l hrf ght red tn uv lj.ght, lD

¡'rnctl on:: 9-?3; l¡-hyCroxyplpee ol.1 c acld (Rf O' 1 9 )

âÞpÇ3¡êçl t,c be at'sent. Frnctlons 17-27 ehc¡'¡ed st¡ong

chlorlcle areas on the ehrtvna.toarnm .qnd ì¡/ere thought to

ct¡nte.tn a- salt. The amraonJ¡ eJ,rta-te eontalned a traee

of pfT-rçcollc acld.

Fraetlons 13-23 lvere r:omtrlned; the free anlno-

aelds were obtalnerl by actsorptton. on Íeok¿rrb 2?'5 and

elutlon wlth arnmonlar brrt ntternpts to obtaln a

cry€tal"11ne proclqcf, wene rlnFllccesEful. Frs.ct,lona

Z5-?8 were eoniblned and evoporated to a syrup (O.ebg.)

v¡hlc_:h cry.Etall.leecl tn Bart. After the synrp '¡¡ae

dlluted v¡lt,h a 11ttle ethanol, the cnyete.:l"s were

col-1ected. ¡.nd recryGta1l.leed. frcrn ethsnoL, gf vlng

52n8., II.P. 2L78-23!o deeotnp., then 2âmF-,', rÏt'Þ ' zt1o

deeomp. .A ehrcrnatogram on the once-recryete^111eecl hydro-

chlorldé ehor¡¡ed thet 1t eontalned no ptoeeolle aeld'

Dragend,orff I e reagent, (f At ; rleteeted a coln'onent

gf"vlng a red-purple spot fadlng to an oran¡re-reil;

thls had Rf Q,ZL¡ ln BAvl , o.'11 ln ethano}:waterloofi-
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centrûtÊ.l an$iionlâ ?Atþt$, 0.56 ln E - butanoll

1 ot-l-HûI:water 1 0O¡ 20ti9, (!'ouridt QrJg.Si HrB.o;

ì9r7.8). Thle materlal was not lcientlfled.

-E g.gg.

Extractlgli Ç: irülllêÖ lreart¡¡ootl (1 ,841 g') wag extraetðd

v¡l'tir l1eht petroleum for 1'l hûursr yf.eldlng f.59ð. of

a dee¡: orangcÈ-col,oureo, low-meltlng wåxr The wood

v,¡åð t;ren extracted r¡¡lth acetone for two 2þ hc¡ur Per-

lods; the extnacte were eoneent'rated to syrups

(n59 and 7g. neepectlvely). The wood was flnally

ertrected with etìrsnol for B hours.

The cornblned acetone extraete wëre tahen up 1n

water (tl.) ar¡d tJre ¡nlxture, after belng left over-

niglrt rïae flltered fron a brown powder ([i3g.) whLch

appeared to be entlrely polymerlc rnaterial. Tlre

fj.lt¡'ate víåa concentrsted unden reduced pressure to

ZOOrnl. s.ncl contlnuorgly extracted wlth ethyl acetate.

Ëueceeglve 4 hour extractlone ylelcied l+J.2, 3.4, 0.69.

of lnaùeria}. Ihe reelc¡uai aqueoug scLutlon t¡Yas ev-

aporated to a Fyrup (41 .5g. ) wnleh crystalltged.

P:rper cirrornatography (g¿W) ehowed the prenence of

coräpougl o rerluelng elkailne sllver nLtrate at 1 .5cm

(traco anrour¡t only) and 5.ocm. fronr tk¡e orf'gin

(pinlùoI raoved 5'ocm. fnom the origln). funlno-

acltls were abgent'

'Ihe t¡thanol extract waa concentrsted under ne -

ducecJ preBsure to a syrup wìrleh was diluted wlth
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water (t f . ). Next day the rulxture wee f l1tereô; the

fLl¡rate wae cç¡¡¡cer:trateil under reduced preseure and

contlnuoueiy extracteci i,vltir etiryi ecet,ate. succesglve

4 t}our extractlone yleLoec 2.6t 0'1 . O'O5g' of nrat-

erial..l.heaqueouereslduel,vaaevaporeted.toa
syrup (4.1g. ) wirlch erystal11sed. i:)aper clyo¡nato-

graphy (U¿W) ehowed the preÊence of the sarne twt¡

polyols aF ln the acetor¡e extract, and also three

componentedeteeterlwlthnlnhydrtn;plpecollcacld
(9.öcr-n. frore tlre orf gin), 4-hydroxyplpecollc acld

(5.5c¡,i.) antl a eu',rsta¡rce (5'7crn') whlch b-avË s blue

colour w1Lì'r nlnhyt¡rln. TIie last wae preaent

åppa.cËntlylnveryemallaüount.ThlsfractlonWag
addecl to the. cùrreBilontJ.lng fractlon of ilxtratlcn Iì'

Tire etnyl acet¡rte extrache obialned at¡ove were

exami¡red by paper chromatography tn BA'¡l (1 z hours'

ZJcm.) and 2É acetlc acld (21 houne, 31 cr¡') ¡rfr

the fractions ehowe,l ¡liìlch polypirenollc rratenlal aB

streai(e of no def1nfte Rf : tJrte react,ed wlth the

ferrle-ferrlcyanlråe reagent, and gave a rerå ccloun

wlth Roult Ð spray. Indlvldual components

(leucoantnocyalnidJ-ner) eeemed to be preÊent at

Rf o.\3-A.BJ and 0.58-0.66 ln BAlr t O'7O-ç'77 and'

0.50-A.60 ln 2'16 e,cetLc acld' L¡n a di'fferent

chrc¡Ratograln'gledltgln(-mol}leaeaelaln)hadRf
O.57-Q.6, 1n ßfiff.

theethylacetateextnacte]werecoarblned(5Jg.).
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Portlon (i'58.) wae suTJiected to 50 b,rbe count6r-turrent

cietrtbutlon þetvr*en ether ard VL/15 aqueouo phusphate

buffer pfll..o. Th* puly¡rhenol rrtlxture waa added ln

one portlol and riruch retnaj.ned undj"Ë3olved. Äfter'

d.l¡trl.butlon, a .nt"k colourt wqß present ln tlre

aqueouË Phqses of tubes Jo-41+. Se'mplee frot¡t el'en

nurnbererå i,ubes \¡Jere cfr*omêtographed' lu li4vr (ttå houra

at Co(,, 1 u.5cnrr ) end 2,';, acetlc acld (Z| houre, '19e¡u. ).

The coïnponents deteeteO wlth ferrlc-ferricyånide re-

agent âre listed in TabLe 12. 0omponen'te 1-4 'were

leucoanthocyanidlna: cornponent 5 had B Jrellow

fluoreeeence ln UV llghtr component 1 irad the samG

Rf ln both solvents ns a sarryle of gledlt'sln run

sl¡nul tanecluolY.

Table 1 ?.

counter-eurnent d1.gtrlbut1on of i\. ruo11les-funa I¡oly-

prlenolÊ.

corrçonent l.ube .Non¿ Pcak Rf (egtl) nr (acetLo
ac1û)

1 2-1 B 10 Q,i6-Q',73 9' l$-r"'ri 69

2 )O-42 36 O' ijO-O' 9l+ 6' t¡'J-O' 51

3 3+-46 4r o''3o-o' 94 o'71-o'79

¡+ 46-50 50 ? o '26-0'35

5 l+6-50 50 about O'7 0' 0

The eontents of tubes 1-5 geve Q'?g,' of matorlaL

wlren continuorraLy extracted wtth ethçr' The cm-

tents of tubes 6-18 ereFe eoncentnatoit undlcr redueedl

px€Bsuref'oabout{oom]..aRdeontlnuoualyextraetÊdl
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u¡1.i,h. ethyl acetate (\ houro) to yleld 4*048' of nnat-

erlal. llroin tubee 3}-i5e 1.22g' of rnate¡:lal was ob-

talricu l,y the esm* r,nthod. 'Iulle 36 yi.l1ler1 O. -lilg.

of rrrater,lÐ.1. th-* contents of t'ubes Jj-l+o, by ex-

trgrett<.¡t-l gËverâl tir¡tea :rith ethe;" j'n a õÊÏ9rat,.rry

frrnnelyleldedl.2Sg.ofrnaterlal.tubei+{:¡1elded

o.fú='.odnate¡rielbyethylaeetateextrai:tlcnj.na
nr-jparat,ory f'unncrl. llhe content's rlf tübes l+1-1r7 were

exLracted severgl tirites wl th etht: r' in a aecaratory

f,rnnel, a.nd ylelded i.27g. of rilflterJ-al' The ecn-

te'nt¡¡ oi' tubea l^+Ð-tO ïlerË extracted' three tlnres wlth

ether' anC, gåvÊ O.f0g. of ¡rçllot' Êowder'

1.he subetances 1l:oi:aterj. fror.i tubes up to lt'l were

exarrri.neci by cTtrolu¡.rtograp?r.v tn ?-5 acetic acl-il' All

.Jh,Jvt/ecl ,¡¡ltkr R<¡uxr C 9l,I'a¡r , Û í,If\jcf componÉjrnt Rf'

0.52-O.6Cl and a. nrlnor ccnrtponent ilf O'6n-O'69'

The fract,lcn fnorn tut¡es 6-ln d1d. nct yield any e,fy-

st,a'linr: pï'oouct fr'¡:i wat'el', ntetltancl-water, et'ÌrnnOl-

water. oï' :rteth¡¡no1-ether; s<+etiln¡{ rvith gledltstn hâil

no effect'

A portlcn of tJre fra.ct,lon fro¡n tubeg 1-5 (5'ltmg.)

1n v¡ater (znri. ) was iwat'eil 1n a bo111ng r'irater bath'

snrirple^9Y/erewlthdrawnR+;:in1]ervaJ.erndc]itrorimto-

¿;raplred In 2';:'l' acetlc r¡cld (2'1 ' 5crn' )* The slolutlon

inlt1al]-yslro¡edt'irreeleucoanthccyantdinnplte'

Rf o. 5v-(t.v1 (üia j C)r ) , o.l¡fr-o' -rr\o Q'71-n'45 ', 
iO-

getherr,vithmucTlpolyrnerlctni¡trlrj.¡r]-agaetneakfrom
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the oflgln to Rf Q.5. 'the spot Ìif O'-'|3-O,B3 dls-

appe&red tturlrrg t'he heatlngr belrg reduced by about

half at 1O mlnutes and. veiy falnt at 40 ¡n1r¡uteg.

Itxtggj:jÅgg-B: The prevloue extractl on (I;:xtractton Q)

wa.s repeated tlu'ee ti¡¡rca. Duning extractlon wlbh

acetone, a whlte cryetalllne deposlt forued 1n tiie

stl11 (tirat froro thte third extractlon was lont by

cnarrl-ng). lletalls are glven ln Tabl"e 13.

1'r¡ ble 1 \ a

lletalls of Extractl

i''elght of viood Llglit Pet

1146?g. 2.5g.

1rt13} 2.6

3rï96 6.9

The deposlt fro¡l the ac

183-lõ6o, e.1one end núxed

A. lnte,ntexta. It rsü

water).

or¡ R.

roleum extract Depoelt
fnom acetone.

19.99,.

25,.a '

. lost
etone extractlon had lrrPq

,¡rlth pinltoL from

.90 (913.2 in
t?6
l+6r
Jo

The ethanc¡l extracta, togotlrer v¿ltJr thåt frm

I.lxtractlcn tl, were concentrated to syrlp,ç, then

crlluted 'o';lthr water. the flltereci solutlon w&Ê

continuously extracted vulth ethyl acetate to ¡emove

polyphenols. The res1dual, aqueoue phase wae'paased

through a catl on exclran ge c olumn (Ltghtr u, 2OOg. ,

65 X Z.$on.). I'he amlno-actds were reg(wereð frs¡n

the column wlth lI{-ar¡rmonla anit ol¡talneú ae a blsck

maÊs (1.8rJÊ;. )n Thls "ae dlseolved ln water (pomt')

and paeaed through s column d aIr¡mlna (5g') ln an
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unsucceseful attempt to r€tiiove the col.our. The sol-

utl on v/a€ qtluted to 80m1. antl was bol1ed witlr

al"umlna (3g.); rnoet of the cc-¡lour rernalned on the

alurrrl,na. Tlte sol,utlon wns ervapors"ted and the

reeLcrue (t ,45e. ) ro r,v¿¡ter (þrnl. ) was ulluted vlltir

ethanol (5Om1. ). Tlre remalnln6ç colouring rnttel"

preelpltated. Orystala feirr'red elonl-y ln the filtrate
and were collected after 1l¡ dayo. I"råctlor¡aL cryÊ-

talLlsatl on froni vlater-etirsnol ylelded l+-Ìtydroxy-

plpecollc acld (O.538.) whlch contalned a traoe of

plpeeol1e actd; the rnother llquore containecl plpe-

coltc acldr prc¡l1ne eno 4-hydroxyplpecolLe aeld (O.79g).

E-xtrggtlon-Ê: Thle extractton waÊ carrled out to

lsolate the amlno-aclds; the wood ueed wae the BaInÊ

aB ln the prevlous extractlone, t¡ut had þee¡l 1n

etorege f or about 1þ rnonthoe Llght petroleum eÍ.-

tractlon (8 hours) of the heartwoorl (6.255:g) ylelded

å..3ß. of wårr Acetone extraetlon (two 12 hour

penloda) d1d not y1eld a deposlt of pinttol. The

acetone extract wae soncentrated, and a flltered

solutlon of the restoue ln water wae extracted"

wlth ethyl acc+tate to rerro\re polyphenols. livap-

oratlc¡n of the aqueoue solutlon gave a dark dyrup

(71+g. ) whleh cryotallleed. Paper chro¡natography

(nAlv) shorveû that thrle contalned only one polyol

conatituent (of the s&tne Rf as pln1'toI) bealdee

sone polyrnerlc PolYPhenols.
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The wood wag extracted with ethanoJ- (te hour.e¡)

and wlth water ('1 2 houre). The ethanol extract was

c<¡ncentrated, then ci1luted wlth water. The f1lter-
ed colutl.on was contlnuouoly extraeted ,lilth ethyl

acetate to rernove polypltenole, and then paoeecl through

a Zeokarb 2?-5 colurnn (259g. ). The alnl.no-ac1ds wenê

elrrted v¡LtJn arr¡nonla (1 ,a5g.). The water" extnact

from the wood contalned ¡nuch rnaterLal lnçoluble ln
cold water; thts appeared to be polyrneric. The

flitered extreet wae freed fron aelcl-lnr¡oluble mat-

erlal, and was paseed through the lon exeiral"rge resln.

The crude amlno-ac1cl fractlon e.-Luted by arrunonla

welghed O.p6g. Paper ci:ÌFCruatography (UaVi) showed

that theee fractlone contalned plpecollc and lr-hy-

droxypLpecolle aclde. ProLlne ivas absent and no

other nlnhydrln-positlve conetltuents wene preeent 1n

a;op reclable guantL ty.
The co¡nblned a¡'nLno-acld fractlons H¡ôre ad.ded t'o a

Z,eokarb 225 column (5OS. ) anö the amlno-ac1ds eluted

wlth dlLute hydrochLorlc aeld. (The coneentratlona

ueed for elutlon were the êame aE thoae glven 1n

Extractlon I ) . Plpecollc acld wås presrent ln
fractlone ?2-32, h-hydroxyplpecoLlc aeld ln fraetlons

9-23 and also ln the anunonla eluatee. The emount of

Blpecol1c acld was very emall. h-n-ynroxypf.pecollc

acld vía.o obtalned froni fraetiono 1o-2? (o.l+9s.¡ lTlrp.

zgz-?g,l.a decomp.) ancl from the arnmonla eJ'uatest
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fractlons 513-Jg (o.21 g. IIupr 272-?740 ilecomp. ) ' The

ldentlty of these products was conflrned by paper

cirromatcgraPhY (ur"";) .

¡xjrag-t l cn--ef .Ar +9.EJxg:ågse!g99g '
i.iilled sâf;'rrrood (7.39X.g. ) war extraetedlfì .I¡Ext,raeti

with acetone (l '(: hc.'u*o). A eyrupy d'çTroslt fol'med ln

the stiIl (4ijg., fractton (a))' the eeet'one solutlon

vrag concentrated to a syrup (:t99e., fractÍon (b))'

The wood i¡¡ae exira.cted r';ith ettlnnol (1 2 tror1.re) and

'¡vi th water (l'¿ houro ) .

t{u polyphenola appeared to be pregent 1n fnactlon

(U). rixtractlon of the ,'rater-go¡ible portlon wlth

ethyl acetate ylelded a syrupy deposlt 1n the ethyl

acetate (t 9.Jg. ). I.Io ¡rd1vldtlal contponernt. could be

detected in thle fractlon by paper chncxnatography

(e.,fiV) antl exarnlnetion -for polyols s'nd polyphenol-e'

The ethyl acetate ÊoLutlon contalned h.59. of mat-

erlel, iïl which, apart f rorn a trs'ce of reduelng

Bugarr poaslbly frucltoee, no conponent ocxrld be

rec ogni aed.

The Eyrupy cleposlt frcrn the aeetone extnactlon

(úraetlon (")) fonnr'd cyrstaLs over a perioÖ of

rnonthe. 'fhey were collected' anc washed wlth 6W'

anÕ 8O7ó etiranol, v'¡lth conslderable lose' Paper

crrrornatography (envr, ä0 houra, 39'Oen' ) shoirred

t}ratboththecryetslnan(tthemothenllquor€eon-
taf.nerl fructose whlch reduced alkallne ellver
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nitrate readlly ln the colci, æ'ncl $ftve a. pink ccrlour

w 1th naplrilrorÉ orclnol ( t Lle ) . ;in authen tl c eatnpl'e

of fruc'bose clt¡rotrratograplred on bhe sann sheet ha'Ì

iire salne lif . Chrclnatc¡graphy in ethyl acetate¡acetlc

eclcì:r¡tat,er 6:]¡?: girowed. the presenee of reducing

Ëugars at 16.0 and 15.39n. from t}re orlgln (glur:.lee

1).3t -frr.ctclse 16'Oc¡n' ) itt t'Ìre cryet'alillne toaterial;

a cunp<¡nent (9'5c'n') wae preÈent ln '¡ritalI iluantity

ln the motÌrer llquors ( ;rrreroee' i:'$ctn' ) ' Chromato-

gr.apÌry in 855; acetc¡ne (B houre) falleit to eeparate

the sugars, wlrleh all had Rl' vålueFl alrnll'ar to that

of glucoee. /¡' spot correaporirllng to sucroge corrld'

r¡atbedetectedwlth;ceriodateer¡C'etareh-todlde
spraye (t go). The cry6tall1ne mlxture (ee') was

converted to oFszone 1n standand cclndltlons (t BOa¡ t

und.er whlch fructose yle1ds 3'78' o'F osazone and

glucooe, 3.Ag;. of oaauone' lkre' yleTcl fron¡ the

cryet,allJ.ne riúxture wae 1 '558', althougTr the Qsaøonê

forn¡ed read1Ly. Tkre rnrp. of tr€ osazone was 19O-1960,

anci,afterrecrysta].].luationfrogr¿tYranolcontalnlng

a ll-ttle waterr 193o, alone and' mLxed wlth authentlc

glucoÊazone. The cryetalLine rnlxture therefore

appeared to contaln, beeldee gluccee arrl frrretoeet

som€; otlrer cc'mponent ln large a¡r¡c¡unt'

TheethanoloxtractfrclntkrevlooÖwagconeentnated

to a syrup '¡¡klich u¡ae 'ål}rteú wlÜr water' the rnlx-

ture üas filtere'd ar¡d continuouel'y ertracteÖ wlth
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egr'I a,ce.tate for 2l+ houre. The extract (l+.7g.)

appec'red to be ¡;o1Ymerlc.

The aqueouÊ extrr¡ct frorn tire wood contalneil å

).arge quanttty of gncry 1r¡eoluble tnaterlal, apparently

¡; olyna.ccharlde . The f 1l tered extre c+' l/as cc¡ncentrat-

ed unqer reduced pressure to 60rJrn1. ConeentratcÖ

hyclrochrlorlc acid. (i:mrl. ) v!'46 addecl, and the eo]utlon

,¡¿as lreated in a bolllng rveter bath f Ot 3 hours. No

colc¡ur develoPedr but a conel'derable qì¡antlty of fawn-

colouieu rnaterrial preclpltated. thln AlsO appeared

to bc polYsaccharlcle.

'l.he water-Êolubie portiono of tlie ethanol anil

lvater extracts were c<¡nblned' and paesed t'hrough an

lon exchanË;e colurru¡ (Zeobark 225t 2598')' trjlutlon of

the a.ml.r¡o-aclÖe wss begun wlth OrlN-a¡nmonle 'but the

flor¡r rate dlrr¿lnlshed, and the flow alnost ceased after

r-.rci.Ít,ion of at¡out f5QniL. of eluant. satlafaetory

el.,-rt:i.t¡n tI/aB ot'talned wlth 1.þN-anrnonla. The amlnO-

aci,u fractl on (1 5. Èg. ) containec ¡:lpeco}le acfd t [-hy-

oroxyplpeccllc aej-c, Prollne {ind Ë€véral J-amlno-

acids, It ,,vag dleeolved ln.water (10oin1';, and hy-

droehlorlc aeLd (gOml. of 6tl)' the solutlon ''¡íae

cooled ln lce and treated ivLth seven portl'on* of hy-

drochlorl,c ncld (tcrm:-. of 6N) and eorilurn nltrlte

(t O;nl. of 6lt{) at hourly ln-r'erv&lÈ' The ûo1ut: cn

rli,as tiren contlnuously extracted u¡lth e+"her for l+7

hours; water (lOm'¡ wag adcleÖ to the etllrer be'fore
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the extnaeti oil wir.s startod. The etheræ-1" aoLutlon wáE

strong;ly æ.e1ûj.flr:cl v¡ith hydrochl-or1c acl.d and. concen-

t,rated to s. flyrup (1 5.0g,), The resldual e.qìrecuc

coluti on !rÍ]tì twiee tr'eated r¡;i.th fu¡'ther por'tlone of

hydrochlor" j"c aclcl anci o tx'iurn nJtrit e, f oil<-vr ed try

c onti. nu .-;Ìr.r3 +thet' extr'¿'tc+"i- o¡¡ f or !2 hou f'g; thi s

ylelded O.3O ana 0.459. of slrupy product.

the lrirlno-âcld fracti.oÌrÊ were ad.cled to the correg-

poncitng frectlorr uf Extraetlcr¡ U.

I¿_tfactlon U; Tirla ex.tracttÐn was carrled out on

v¡or:d (tO.5tKg.) whfch had been etorecl ebcil¡t 12 nrunthe;

the wood wasspwoc;o and ãome outer heartwocd. Ex-

traetlon r,vas carried out t,o obteln tFre anrlno-aclds;

no other componenta were inveotlgate'å.

Li,ght petroleum extractlon yleLded 1 2.99. of lvsx.

Tire v¡ood vras extracted wlth acetone; no depoalt

Ëcrrrte<i ln the stl11. The alcohol and 'oria.t,er extracte

were processeri as descrl-bed ln the prevlous extractlon.

The lvater extract dld not deBoolt much pol"ysacchartde'

The alcoilcl extract y1olûecÌ '1 8.09. of a cryotelllne

nrlxture of ernl-no-aelds and the agueous extract

yl.elclecl l+.7gi. of a very iriçure, dark rrllxturó.

The a¡nlnc-ac1d,s were iliseol-veri trr¡ water (t 5Ont. )

and hydroclrlorlc acid (¿+Omf . of 1ON) ¡¡nci the solutlon

cool.eci ln 1ee, Sodluni ni.trlte solutlon (;Oml. of

6U) wås added durlnd 5'! mlnutee. 'Ihe n¡lxture frothed

to abou-t þOouil ., although sFrayed wlth alcohoL at

lntervals. there wae eonslderable 10es of nltrore
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funes. Th*r nl"trosnted mlxture r¿?a$ conblnucrral-y ex-

tracted wl.th otTren for 3'5 houne. The e-rtreet, r.¡ltt¡

hydroehlorlc ncLri, v/F.c $vnporated- to a flyrup (6.5Og. ) .

T o tlre reaidunl :lqucouÊ noLutl,¡n h;.drr¡chlorie acl-d

(rtimt. of tf,tN) ç.nd soillurn nltnlte (tmnf. of 6lt) were

added and the extr.eetlon wn6 eontfnuecl f or J6 honre,

lvhl ch yleLd ed , after evap oratl. on wl th hycr roch1 orl. c

ael.d , i.3¡i. cf syrì1.p. itepetltl one trslnq threâ

tlmes the above c¿ua-nf,f.tles g,evÉ, after 5J houre

extr-qet1on, 7.1+;;. , e-nd 1 ,1g. of s)'rupy pr'"duets.

The la-st contaJ.ned rnuch Fipecollc s"cid wlth .îome

prol1ne a.nd lr-hydroxyplpecolle aeldr The i,otsL

yteld rvae 18.3S. of Fyrup,

The crutle lmlno-acid fraetlon wnt ccrnblned with

that frmr Extrsetlon T, s.nd was dlssolved in water

(2oom1, )n The sol-utlon wa,s contlnuall;r extracted wf th

ether for I houre to reinove hyîlrcxy-aelds. 'lhe e+.her

extrsct, when concentrnted geive erystsle (1 .hS. ).

flhe mother l.lquor eontalned ].3g. of lrtpterLâ.1) . Re-

crysta]11 ssf,l- on fv'orn ether (carbon) gavË oxallc acld

dlhydrate an colourlees neecllec, tÌlopr {oOÕ, å1one and

mlxed wlth nrrtlrentlc oxa11e acld dlhydrate.

The resldual aqueouc eolutlon contalned the lnlno-

aclds 1n dllute hydrochloric aeld. it waø prrssed

tlrrough the 1on-exehsnge colqnm and tire aprlno-aeltle

were elut, ed lvlttr 1ll-arrunonla. Lfter evaìlorÐ-tlon of,

the e}ra.te, the reeldue was dJ-ssolved ln hot water
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(5omt. ) and hot ethanc¡l (f 5omt. ) waÊ added' The

solutlon wae flltered whf Ie hot to rernsve a. brovun

f locculent preclpltate. l+-HV¿ roxyplpee o1lc (3.7 g. )

crystal-lleed slowly. A second crop (2'62g') wae

obta-lned after the eddlüon of 5ûofn1. of ethanol to the

motlrerlf.quor.Theflrstcropwasofgllghtlyt¡rown
cryntale and wae not deeolourleed eompletely t¡y char-

coal ln v¡ater. Reeryetalllsatlon frcrn aqueous

ethanol yielrIed 2'og;' of l+-hydroxyplpeccllc acldt

m.pr 2g2-2gt+o decornpc The mother lfquora were ueed

to recrlrgtaLllee the second crop. .4. few drops of

acetlc acld were addeÖ bef<¡re charcoallilflr wltlch re-

sultert 1n aImæt ccmplete decolourlsatlon. The

ylelct of h-hydroxyplpecollc acld fron thle eecond re-

crystalLlsati on was 3.528., IttrP ' 28g-2g1 
o decomp'

(totat ylel,d t 5.528-).

Acacl q- l¡lel!Êtrtg Ë-reåS91- he artwood '
Iìxtractlon v: i,11lled heartwood (579s. ) waa extracted
-*---ë
wlth ltght petroleum for 1O hourer Vleldlng 0,1378. of

yellowWâXoThewoodwaethenextractedwlthwet

ether (5Omf . of waten adilect to 2.61 of etlrer) for l+3

houre. The stlll csntente were ohanged after 10

hours (extract (a)), arid at the end of the ether ex-

tractlon, tÌlg attl1 contalneil a clepoalt (1 .1 9.,

fractlon (u)) (ether eolutlon = fraetlon (c)). The

wood wa$ extre.cterl wlth acetone f or 2O hcvurs (fractlon

(d))andwlt.hethanolforlo}aotrrs(fractlon(e)).
!.raetlone (o) and (c) were talcen to ôryræsø (9'1 t
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6. $É:'. re"$Ëecti vrly) and fr1 .sçslveid 1n e t'lrano1. Í)orne

i'rnr( rerlalned rrndtssolved. Pa.per chrom.qtograplr¡r

(nA.i, t 1i!. horrrn, 25.3cm, ) rhov¡'ed the presene{' of two

l-nuconnt"liocyanfdLnç Fif O. 5!-n.61 (ila J or' ) and n. 63-

0.6$, a corlponent iif O.3O-0.9O glvlng fr blr.re spot

,¡;åth h¡'droclrl^orlc ec1cl , anC c cfilpollent s glvLnÁï a J,¡e1low

;flucreacence 1n UV 116;ht iÌf O'l¡J-o.68 (strong) anrì

iìf O.721-O,|5, Thle e ol-rrtl on 1vR6 uG ed f or the 1s-

ol-n ti on of teracaeldln âa descrt bed l"ater.

T.f:cactlon (b) slowiy gsìve cryotals (0..1r2g.) frorn

eqçeous alcchol. ,tfter two recryst¿t1j-lsattons from

water-ethE¡nc!, 1t hacl m.p. l8h-1 åi6o. Thle r¡¡aç added

to a, J\rth.er portlon of the eame cønp'rund obtained

frorrr the aeetone extnact.

The acetone extract (fraetlon (d) ecntained 23.Q9.

of i,rater1el. It, s¡ae t¡¡ken up ln cold v;.qter (þftml.),

tire ¡nlxture \','as fLltere.1, a.nd tll* Êolutlon v¡a.q con-

tir:ucueLy ext'ractetl '¡¡ltli ethË:r. Tirls geve 1.58. of

nraterlal (fractj-on (dR)) after I hotrrs, smrl 8.28. of

¡rmterlr,rL (fractton (Air)) after a flrrt,hon 16 hours,

ilthyl acetnte extractLon (zli ttollrÊ) ;¡tel-decl o'5t' of

lty-eroseopic mater|al. Frnctlon (An) wqB slm11sr |n

cornpoeltlon to f rnetl on (a) o.nd ("); fraetT-ons (AU)

and the eth¡rl scetate extract dlci not çhc¡vrr any tnaJor

cornponents en p¿ìper chromato6¡rnphy"

The cguecug residue fronr the ettr¡r] scetate extrac-

tlon of fractton (d) ui¡aB concentrnted to a flyltllp
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rrndeJrl rçdìleeû ËresÐul:P. The sytlllp wae bolled ln

etnû.no1 fort hortr. Ì{ext day tlre cryetalo (2'5g')

motir 18h-1 ir6o were colleoted' (The fll-trste con-

t;r1n*rt 0.9fi. o.f nraterlal ) ' Recryntsl-]"lsatlon f rom

,q,fìleouÊ ethsnol (eharccnl) gsve col-ourlene prleme

(1 .7frg. ) üìrp¡ 184-1 B5o, tdentlf leit a8 (*) - plntto)'

( nee belo'r;) .

Theethe,nolextre.ctofthewood(fraetlon(e))

conts.lned 5.O¿:. of trraterial-, very l-lttLe of whlch wag

noLubLe J.n wate:'. The vïater-lnaoluble meterlal wae

Ír bl eclr arnorrrhQuÐPuwder'

jd en t!!-1se-!-1-gs-9{-" Jf}.Xlnltel '

f.n thls worlç, ptnlf'ol- was fl rst laolated from

-1\. lntertezta 1rr lìxtractlrut V' It was later obtaln-

edfromtneotherheartwoods,andeacLrnewlgolatlon
wÉrn eonçared \.¡tth that from A. lnter tn by mlxed

;nelttng -polnt and paper chrotnatography'

fþg Ëlnltol lsolate¿1 f¡om a:-.Ål'-!gg!e'xtg hacl IrrB'

18h-1 S5o, [*f*61+.!+Û (G,5.o ln water); 11t' (r+o¡

rrr.p¡ t 86-1 88o, [*li. 65'50 (water)' (Fourd:

cri+3.o; ri,r1.3, ooliJ t 15'6' Cale' f or C7H1¿*o5:

C ,t+3.li TI ,7 -Ji OCti, r 1 6' O%) '

A eryeteIl1ne product rilae not cbtafned front

acetylatlons wlth acef'lc enhydrlüe snd eulphurte

aeld (l ß5), aeetle anlr:rúrl'de and pyrlctlne (t ti4) 
'

or acetle nnhydride anrl sod i'um aeetate'

!SgËjif¿1-e!t.o:: Durtns extraetf-on G' lt 
"vas
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notleed that botllng 6N-hydnoehlorlc a-cfd converted

ptnitoL to n cornporrnd of lo¡rer Rf 1n BÂW"

P1nltol (ei.5g, ) utae ireatecl trnder refl.ux fn 6N-

hydrochloric qeld (1Orrr1, ). SnmpleÐ uverç wlthdrawn

at the eta.rt, and Ð-i', :711 ,?rhrB hous'a after bhe etent,

snd chr.ourato.qraphed (RA\4' , 24 hcr:rs, 46. îcin. ). I'Jolyols

iryere detected wlth alkaLlne e1lver nttrata. The

plnltol- epcrt lnf O.Z1) rapldly decreq.ged, belng very

.fnfnt at l+ houno, a.nd abeent at I hour¡. The rrpct

eorreEç,on'.llnq to the product (nf O'1,+) was present

at I hour, ancl lncreased steadlly. No other polyola

were deteeted. It wn"s not poeeibl* tc Jtrd.ge the

tl"me of 5O?i' converelon by comparløon of npot lntenel-

tles beeauee the' p,rnoiltrct redueed al"knllne sllver

nltn:te irynreh nore aetively than plni.toJ.

PlnltoL (5g., fncm l.:--ggle4!JJl94) vr*s boiL¡d J-n

É1[-hyrlroeh]"orlc acld f or B hortrs; the 1:nie brown

aolutl-on w,es then evapcraterl to drynees on a waten-

bath- To the erysvell-lne :ree1due, water was aciqed

and re-evåporated twice to remove hydroehl"orlc acld..

Thla $ras reueated wlth ethgnol, leavlng l+.7by:. of

cryeta1s¡ rltrpr 1g¡,-?21o - hecry¡tal1leat,J-on from

aqìreous etnanol "gave (+)- tnosltol' as colourleee

pnlemsr ffi.Ë . ?56-2384 (l+.1s. r tìBÍ;). After a rJec-

onrl racryetall l sa t 1 on , the pr ociuc t hed lre Ê. ?19-2404 ,

["]"t. 6l.Bo (c, 1 .17 1n water). (Forrndl:

Crj9.S; Hr6.7. Cale. for C6H12O;,¡ C, l+0'0;
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rir6.7). ,etephen (reç) gtvee n.P. 2l+h1 t*]ri 66'20

(ç, 1.21 1n water) r:or (+) - lnoeJ.tol obtalned by

deìi¡et'.iylatlon of pJ.nl tcI wlth hydrlodic acid'

I,lxtra on "A lntert taEc1: heartwood.

I¡!gg-e-!þ.n--g1 iÏ111ed hearts¡ood (3113gg' ) was ex-

tracted wlth lleht petroLeunr for 1? houre, y1el-dlng

l+.5g. of yell.ov/ ìl,åxr then rvlth acetcne for ?h hrjurs

(fractlcrr (*)), ef3,ts.nol f,or I hours (fractlcn (t'))

and v¡ater l*or 1 2 houre (f,ractlon (c ) ) '
The e.cetone extract (fraet,lon (a) ) vra' eoncentra-

ted to ¡r ãyru.p (1lZir. ) rvhlch waa takem up J.n waten

(gf .) anci the mf xture left overn1gþt. It uras then

flltered from a brou¡n amorphouo relldue, anÖ the

flltrate wåa concentrated uncler red¡ced Pressure to

25On:'_. contfnurAns extractl-on lrl.t'lr ethyl aeets.te

ylelcled, lD successlve l+ houn uerloils, 22'O, ?'1 and

o.7g. of rneterlal. The reeld"ual aqueous eoLutlon

1vaç evaporateil, leavf n6¡ a crystalll.ne residrre (t 6.7S')

whlch was ccrnblnecl wlth the ecrrsspondlng fractlona

frqn hlxtractlons X, Y and 7. (totat of heartwooil ueed,

11.5Kg.) rn 5OCm1. water. The solutlcn was treated

whlle hot wlth t¡aele lead acetate unttl no f\rrther

preelpltatlon oeeurred, thren wlth dllrrte sulphurlc

aeld. to remove Lead, i,vltLr l¡arlum hyilrcxlde to remove

sulpTrate, and wlth carbon dlcxlde to remcve t}re

excesÐ of barlurn û8 canbonate. The flltnate was Goo-

centratecltogsyrupandet'hanolwaeadded.Thls
gav€ 39¡8g. of plnltoL whlch wes reeryetallleed from
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aq'-ìc;ùu3 etlrirnol; m*p. 1tJi'-1 àì5o, [*]j- 6l+.8o

(g, ?-.76 1¡r ivr.rtar). Tha mlxed m'p. rvltJr (+)- plnitol

fron Llxtraction V was 1t33-j$4o. The mother l.lr.uorg

eontalned tiuo i.rtire:: poll ci eoìnponcnts. '.'\'hen chrom-

n.hc;4rsphi:r1 ln tsJi'rjl (,r+5 hor"rrn)r tfieee rnoveri iì.5 and

'l . 9 ettr. ( plni tol rnoveð 1 5. Ocl,r. )

ir.he etl.rsr'¡cl- extnaet (frectton (b)) r,'qafl cr:ncentrated

and pr ocetserl ¡re dçserl.bed f or fract:-on (tt) . The

etþ}iJ. acetate e.Xtr,qr:ts frr¡rn succesgtve l¡ I'rcur eX-

tnectlcns of ihe, rvater-,sclulrle portlon welghed 5.1 ,

A.7 t 1 .1 g. i'he re¡idua1- tl.gtieol-rs soltttl on contelned

4.2þgr materå¡,.l.

I'he lila.terlnl r,einalnin¿1 rlf ter ethy3, s.eetate ex-

trsctlcn of thc'u"'rter--golrrì:1e portlen o.f fractlon

(n ) I anrl f.ractl on ( e ) vrere eoinb lned v.ith. sintllar

fre.cilrrns fr'¡m Extractlcns Xr 't and 7'. (totet of

ireartwood usâd; 1.1 .þî(g. ), eno freed frorn ael"d-

l_n,: oLubLe materlnl. Chrcmnto€çIrârûs (Br\,il;, 1 I hou rB ,

1 { . þcm. ) contelneti no nlnhy,Jrtn-posl tlve çubst'anceB.

The etlryl ncetate extracte frun fractloné (")

and (u) w€re ueec t-or the ieol¡rtf on og ¡sragacidln

by corrnter-curr€ìnt dt stri k'utl on.

lix ctl on X: i"llLled heartwood (?.9,4g. ) was extrect-

ed v¡lth 11.".1trt petroleum for I hours, yleldfng l+.18.

of vuax, ttren v¡f th acetone ( a4 frotga ) , e'birrn oL (l Z

houns), anû water (1? hotrrs) '

The acetone extract was eoncentrated to a syrup
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(215e.) whlelr was dltrtect wtth water to 5l-. Ilext day

the bro\în sr¡penndent llclul.d wae decanted anrÍ eoncentrat-

ed to 18O¡r1. under rerlrrced preÐfìuFG. Tkrls coneent'rate

was extracted 1n å sepanatory frrnne;l wlth four 180mL'

portL one of eth5r1 acetat,e, whlch oxtraeted 18'1 g' of

rrrnterla-l nnd Lef t 17.6g, of rnaterial 1n tlre aqueouS

phaøe.

TTre eth,aneil extnact waF proeessed s1rnllarly; lt

ylel.cled L.l+¡i, of eth¡rJ aeeterte çxtract and 6.69. of

r¿e,terial re¡nalner-i ln the ac¡ueou'g phaee'

.l'Iieet}rylaeeteteextractgu/ereusedforthe

leo1g.t1on of terecgclalrl by counter-current dlAtrlbu-

tl on.

Extlgg!!-gn.-I: illl l ed lreart'wood (J'1.Xg' ) wae extnaetcd

wlth t_J.ght Ëetroleum for B Trours, Vleldlng J'6g. of

rJax, th*n wltlr aeetone (Zl.r- houre), wlth ethanol

(l a rrours) çnd wlth vr¡ater (r e noura) '
The a-cetone extract wan eoneentrtrted to about

$OOmL. and rroured lnto ettrer (¿{1")' The resr:ltlng

mixturc co¡teLned an aqueoua leyer (about 2gllml.) ard

Ê brcl.l,rr ileooelt. The ethereal' l-ay'er vlas tlecanted

e.nd. the âqueous layer and depoelt was shake'n twlce

more wlth ethor (4f.;' The ethereal extraets con-

tsj.n:d 26, 13¡ 7.6g. of rrìaterlål r€Bpectlvely. Thc

aqueous 1.ayer an<l deposlt were then extract'ed fgur

ttmes wlth equal volutnes of ethyL aeetate' the laet

extraetlonbelngleftovernl'.¿lhtbeforeâepålr.atlon.
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These extractlone gave 1'l , l+.h, ¿+'¿+t 138' of

extractlvee reepectJ-vely. The aqueous l"ayer was

adJueted to 11. wlth water anrl bolleil togetirer with

the insoluble rnater1.c.1 to rernove ethyl acetate, Md

thr:n c:coled B,nd f11tered. Evapc¡retlon on I r'vaf'er-

beth left a renluue (hog. ) whlch contalned nmeh

lncoluble ünterlal.
The ethanrrl extract l'l.lag coneentrated. to about

IOOml. anci poured lnto ethen (l+1.)' I{o aqueous

phaae sr,rparated but a loose powd.ery deponlt formedt

vthf ch rJïs.R col]ected anú re-suspended ln etÏrer' The

extract,r¡ so r;btalned wetghed 9.-å and 1.J8. rçspectlvç-

1y. The ether-1nsc¡luble matertal was suspended ln

waten {t t. ¡ ¡ the wator-eoluble Bortlon welghed

5'59.
Pap+r chrornatcgraphy (nntv, 15 hourer 2lcm; 2l'

acetlc acld , 5 hours, 2J.6cm. ) ehowed that all" the

ether and ethyl acet,ate extracte contalned leuco-

anthocyanldlns (teracac1d1n, Rf O'h1-O'53 1n Bll'ft

O.lr7-CI.54 fn p!;l acetlc acid, and anothen leuco-

anthrrcyanldln, Iif 0.67-0-76 tn BA"Ï, lì'78-O'85 tn 2iÉ

acetlc acld). The leucoanthocyanlri1ne were not

promlnentlntheetherextractefrontheacetone
extract of the rryocxl, but were promlnçnt 1n the ftret

ethyl aietate extract.

Theethernrxcethylacetateextracte'lverecom.
blned(9'tg.)andugedforthelecfatlonofteracacl-
dln.
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Ex-tggg-!!¡pj1: ;,111-1ed Ìreartv;ootl (z.luXg.) wae eN-

trac'ted wlth 11¡¿ht ¡¡etroleum (lO trours) yleldlng

2.[g. of wåxr the-n .¡¡1th rvet ethor (5O hours),

acetone (gl+ houre) tth$nol (l a r¡')urs) an'å we-ter

(t a Yrours).

The cther extract wâ9 concentr¡:ted, anrl , tsken up

ln water (ftnal volume, Jl0rnl.). Ä brown powdery

oepoeit wne rem,Jverì, anc the flltrate wae csrtln-
uously extracted wlth ether, g1v1ng ln sueeesalve

6 hour perlotls, 8.6 and 13.33. extrectlvog. The

reelüuaL aqueorrê sol"utlon eontained. 2.78. of mater-

1al; pe.per chromatography ehüred tlrat plnlto1 was

Breeent ln thls fractlon.
The acetone extract wae concentrated to a syrup

v,rhl-ch was dlluteçl wLtliì water (af ")r Next day the

¡;rlxture wås fllteretl anrl the fl]trate wfis concentrat-

ed urder reduced prepsure to 15Om1. Thls sr¡lutlon

wåê contlnulusly extraeteri" wlth ether fc¡r' B hours

(5.9g;. of extractfven) and '¡¡1th etiryl acetate for I

houns (J.Og. of extractlves). Îhe realdqp,l a.queoug

phaoe contnlned 1 8.6g. of materlal,

The ethanc¡I extraot wae proceesed ln the eame way

ae the acetone ext,raet, an<i gave i4r1th ether, 1"3$.

of extraetlvee and wlth ethyl acetate, 1.2'9. of

extracti"ves; the resldua] aqueous phaee contalned

4.6ã. of materle-l.

Pnperchronratography(nni¡lend27'acetlcecld)
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shÒwed thÊt leueoanthoeyentdlns wer€ pnacent 1n each

of the ether-extracted fractlons ancl I'n the ethyl

acetste extnact fro¡n the i'¡ater-eo}uble Portlon of the

etkrer ext,ract of the çvood. the other ethyL acetatc

extracte contaln.d only traces of leucoanthocyanldlner

Tht-e f ractl ons ccntalnlng leucoanthoeyanldLns welghed

2.7-.2g.
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Lliij i. v TriûCYA T't)

Attempted Beparatlon of leucoanthocyanfdlne- 
O jt *lu¡,r1na eltt'cn¡etlgrsphy of the raethyl
etherg.

Preparatlon of Q-ethy1 I'eomelacacldln'

Intercorrversl on of melacacldln, laomelacaeldlnt
lnd Ç,-eth¡'1 tre c¡¡teJ-acacLtj ln'

i"ie lrrcgcl crl n.

9-I th¡rf J s u,'e1a'cacl-cÌ1n'

ú-i,ie t,lrY l. I r clr;e la cs.c 1d 1 n .

f :or,relaeacid Ín g-toIy} culphone'

Iic.,1r'.t1on of ter¿rc¡¿eidln and tsoteraeaeldin
p-tolYl eulPhono.

Methylatj.onarddegradatlonaftcracacldln.

Iaoteracaclôln B-tolyl eulphone'

catalytlc hydrogenatlon of leucoanthocyanidlne.

169

159

167

173

177

182

192

196

20'l

205

'¿fi6

onA coFt c I

a

a. na

sbÉ-@e-!-ggr9phy- of-i4e methvl S-!þ9gg

Me latl.on mel"a sln h met

( a ) . aâethylatL on of melacactdln ( ag' ) wl th methvL

eul.phate gave Q.59g. e5"1") of melacaeldln tetna-

methyl ether ïl.pr 1J+h-1 45c, ao deacrtbed above 1n

the ldentlftcatlon of nrelacacLdln'

(U). CryetaLl.lne melacactdln f ro¡n À' hgrpg!þJf4g

(tog. ) was bo,.led ln aeCtono wlth mettryl gulphate

(ZOg.) ano poteeelum carbornte (7og') for 10 lrourg'

After fllterlng and waahlng the potasslum ealte wlth

1
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acetone, excoqs of methyl eulplrate wa.s deetnoyed wlth

smmonlâ. Aeetone wae eìtsttlled frcrn the r¡'rlutl.on and

the resldue wan dleaolveet fn ether l¡illth ethanol; the

solutton v,/es wrìshed wtth water and wi"th dllute godlum

lryðrox1-de. The cnrde produet (9.18. ) fn ether (5Omf . )

anci ethanol (ZOmf .) waÊ charcoaled and bft to

eryetaLllee at oo. The flrst crop (2.1g. ) collected

the folLowlng day, had m.p. 1124i reerystaÌlleatlon

from ethanol-ether ylelded 'l .-16S., lrtrpr 'l17-14oo.

Two aubsequent cropÉ were collected; O.l+58.r ItrrP. 1rO-

1 j?o and Ð.82 g. r rtr.Þ. 1 06-1 O8o. Thl s repreo ente a

total ytel.d of 28Í' of melacacldln tetramethyl ether.

(c). A fraetlon, apparentLy crr¡de melacaeLdlnt

from A. melanoxvlon heartwood , when nnthylated as

above, gavÊ an 8;'d yteld of melacacf d1n tetramethyl

ethen fir.pr 138-141 o. (see Extractlon L).

(d ). - Crystalllne melaeacldLn (rrsn ê:-¡g¡p-gp!vl g)

v¡e.e met.,ylated as ln (U), ln three 58. portl one. The

ml.xtureÊ were bolled 5, 7 and 1O hourg- The ylelde

of cryntaLltne melacacld ln tetrarnethyl etÌrer were

O. 51 g. (8il) ; O.l+58. Q/,) ; O- 51 I . (8%) .

Chromatosr,ephy of melacac ldln tetramethyl ether on

elumlna; Ttre alumLna uaed ln thle work wae rêgen-

erated alumlna of etrength ellútly lese than I on

the Rrock¡mn scale. The same batch wae used through-

out. It hd been found that the methyl ether of

Q-ethyl lsomelacacldln wae not absorbeil from othen

on thle alumlna.
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(a). Crystalllne melaeaeldn te!sg$s!þv.l-@err
Me.l ;Lcn cJ d ln te trameth.yl ether rn.p. 1rr-1 584 ( O. 51 g. )

was chroriratographed on aLumlna (pOg., 8.5 x Z.Ocm.)

u;:1n¡:; ethe r (t sOnt. ) then ethen-ethanol 9: 1 ( Zmln. )

The eluate v;ae coll.ected Ln $Oml. fnactlons; fractlons

4 rind 5 contetned 0.1ðg. and O.15ge of cryetaLlfne

msrter,ln1, tì'r.pr 142-1hho.

( U ) tæÈylg!gg_-l-eucog.nth,siçJ'anldlprnfx turej Leuco-

anthocyanldln rrrlxture from A:-.þgfpgpÞg¿Ig Extnaetlon

Â, frsetl¡,¡n (dd) (1Og. ) waa methylated wf th methyL

sulphate as aborve. fhe crude product (9.8g. ) wae

chromatcgrnphed on alumLna (5Og., 21 x 2.Dcm.) uslng

ether (t5Omf.1 thcn ether-ethanol 9:1. The crude

methyl ether dfo not olssolve ln the ether¡ 1t wae

theref ore trlturateÕ r,vlth portlons of ether and the

reslduí': r€tnalnlng after 15O¡nL. of ether knd been

usecl 'r.ias diesolved ln hot ethanol (5m1.) and etkrer

(l¡¡ml-. added" ) Three eilch treatments were neeesaary

bef ore ell tkre naterlql had been add.ed to the eolumn.

fhe eluate fractl.one (5Orn1. ) were taken to d ryrc es;

tire resldu.e¡ welghed nf.I, 1.53r O.49 ) 0.16) ?-.51 t

L.14t 1.1'Ì, fi.63, fl.2Og" respectlveÌyr some

fractlons vrere s11ghtly crystalllne brrt most wcre

non-crystal-llne. The flf th and slxth fractlons were

agal-n chrcnatograoheu on alumlna (5og. ) using tther-

etlranol gAll (35r_fot. ) tfren ether-ethanol 2.Qt1 . No

cryotalllne frractlons were obtained.
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( c ) , Irrr.pure Urg-14g3, c] d1n, -tet'Iame-tly1- e thgl : V¿r rl ous

ealrples Of rnelacecletin tc tralrt'thyl etl'ierr rt1.pr ro.nglng

frcÈn 153a to 1l+4o wer€r caui¡rn*;d' (a.75S.) and cÏrrr:lnr--

tographed ort alun¡irla (tCOg., l+0 x Ê.í)crn.) wlth the

¡¡ol-ve¡ite: ettrer (1O0riil. ), ether-ethanol ?0:{

(t OOml. ), etirer'-etiran'.r1 1 0:1 . The ilielacaclcl n

tetrar+eihyl ether tryae trlturated wtth the aol-vente

unt1l 1t na'l ¿111 Lteer¡ acfu1ed to thr* sol-utlm. The

r..:luate u¡ag e o'ilected. 1n 5O¡n1. Srac+,1onÊ arxl evF.Dorated

to úrynee s. fhe reslc uÉ c c rystallts eril readl1y.

i,iaterlal frcr,rt f-raci;le¡ Jf) ant'i followlng frncttons had

rnrpr 138*1440. The product 1'rorß strne of ti'rege

r-ractlone ehowed. a rù.p. F.bout lOOor e.8. fractlon 13

had ra.p. lrJO-1 o2o, rÞerystnlllsing and remeLtlrg
o

1J8-1 39 . Äliter about 9cÐrn1. of solvents had been

ueed, the iloi,u-rate ðecreased litarkedly, apparentl-y

dÌtç to cryst¿rlllsatlon of pr,Íuct l';Lthln t'he col-untn.

Iieeryete.lll¡atl on ÍÞu¡r r'thanol-ethe r of materlnl

f r:orn 'tLre f rac bl cne or' hl¿irer fl. pr gave melacaeldtn

tetranrethyl e:ther illopc 1L¡'z-11+3o (1 .6g. ).
(u). Àtre tiiY lated mlxed leucoa lna: The

l.euconntnceyanldln ¡ülxture userl waa the melacacidln-

ri.eh fnacti on ob'talned by corntsr-eìlryent dlstrtbtrtton

Gf A. erccel8a heartv¡ood flavanolds '(ìJxt,raetl on H).

portlons (Zg. ) rì,ere irethylated by vanlous ¡ìËthodp anû

the cnrde methylatlon prcriuct chrooatographed on

alurnln¿ (5eg., 18 N Z.Ocm.) tn ether -ethanoL âO:1
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( 2OOm1. ) and cthcn-ctlra¡ol I O: t (tOO-5OOm]. ) . Tbc eluata

wac colLectod ln 5Oø.1. fraetlonsr most of, tbe eolvent re¡novd

by dtet1llatlon, ancl tTre remalnder allowed to avaporatc et

roofit temperaturc. Thcre Ectr6 !n cach eea3 üwo msJor

fraeùloDg¡ thåt etutetl 1n ths ftrot t5o-zoorn"l' and a

frastlon elowly elutett by the cecond aol.vent. Alt}rmgh

each fract!.m appeared to contaln scino crystalllne rcater^lalt

n0 crystalllne proÖuet cqrld be oL¡talned. The reßUlts aro

eurma¡riced ln Table f 4.
lablg¡¡þ'

Fractlons fnonr nrcthyletlon of mlrod Leueoantboeyanldlne'

llethylatlon
metl¡od

I . I{ethyl ¡ulphate
2.rtr

t. ¡¡ethy1 aulPhatc

4. (2O trorra boft)

Tochnlquc

2O hours boll
lcft at roqa
teru . 2l+ houra,
t6 hotrra bo1I

No treatmont

Product 2 ðaya
ln eodlum etlr-
orlôe Eolutlon

Product beatcd
tn 35/" acetlc
acld (5on"1.) 1

hour at { OO-C.

2h hours at
room tcsf¡. onlY

18 houra þo11,
arnmsnla treet-
urent omltted.

t¡8 horre, reom
tera¡lerature.

lst Frac-
tlon

O.7¡+9.

o.6h

o.7l+

0.1+O

o. ¿É

o.65

o.48

o.5¿[

2nd Frac-
tlon

O.8l+9.

1.to

o. ]¿[

O.l+8

o.r2

o.70

ô.66

o.52

,.

6. å{ethyl sulBhate

7. tf ll

8. Dlazomethanc

9. Hcthyl lodlilc
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The atnndard methyL euLl:ha te rnethod ueed leuco-

anthocyanltlln mlxture (zS.), nethyl oulphate (4s.),

and polo,ssirrm canbonate (t 5g. ) f t aeet one ( 50mL. ) .

The acetone-sclubl-e portlon was lef t wlth exceÊ6

amrnonLa for several hotrrs before rer¡',w&l of st¡Ivent.

Experlmento 5, h and 5 we!'e carrled out on iluarten

ali.quote frorn t'he rnethylatlon of Bg. cf rnlxed leuco-

anthocyanloln. The other aLlquot vuas ueed 1n an un-

suecesaful atternpt t,o obtaln a cryÉtalLlne acetylatlon

pnoduct (from acetic anhydrtde (5*f. ) and pyrldlne

( t Ornl. ) at room tem'nerature overnlght) . The aqueoue

acld treatment of the emde methylatlon procluct (ex-

perlment 5) gave muckr sticlcy red reelrlue.

Içlethylatlon wlth methyL sulphate ln acetone with-

out heatlng (exrerlment 6) gave no non-phenollc

produet.

Methylatf on wl,th dtar,omethane was earrled out 1n

ether, wlth en etherenl solrrtlon (20om1.) of

cltszomethane from 1AE. of nltroeomethyl urea'

The ¡nethylatlon rvlth methyl 1od1de waF conducted

ln bolllng acetone w!th potasalum carbonate; a t'otal

of 24g. of rnethyl 1od1de wae¡ ad.deil 1n portf.ofi8r The

cnrde, allcall-lnsol-uble product, welghed' Q.928.

gS_!þg]qË on of .grelg g ag 191 n- w !tþ-s 1gz ome.:Þhane :

Cryetalllne melacaeldln (t g. ) was heated ç.-jlth rnethanol

(t Omf. ) end the BuËpenslon wae e¡oled to Oo before

addlng a nolutlon of dlazomethane (frøri 1Og' of
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nitrosomethylurea) |n ether (BCtml. ) fn portlone, wf th

cooltng and shaklng, durlng 15 mlnutee. q,n lmmedlate

evolutlon of nltrogen oceurrad wlth the ftrst addltlono.

Â small amount of matertal remalned tn eugpeneton but

complete dlseolutlon of rnelaeacidln appeered to have

occurred. The suçpended n6tenlerl wa6 removecl anil the

ftltrate wae left for l+5 hours at room temperature.

Tlre eolutlon was then soncentrsted (wlthout addltlon

of aeld) to !mI. on 4 water-bath at 5Oo. þielaeaeldln

tetrametnyl etkrer cryËtallleed s]CI¡q¡Ly tn large cJustere

of colourlesg needlesrcollected after 2 days; O.56g.

( Ue6 ¡ , rne p. 136-1 39o.

Tìepetltlone on double the above Ecale gave 1.5h9'

ftzÐ me pr 156-1 ]9o and 1 .ht+g. rc7/") m.p. 141 -145o'

These producte wer€ recryetaLllsed from methanol,

ylelcttng 1 .82g. 116po 137-|JSo. RecryetaLlleatlon of

o.!.og. cf thle low-meltlnpç product, from ethyl acetate

(1 .5g.) gave, after 4 houre at Oo, 0.138. IRrFr 1112-

1l+Jo. kecnystall-leatlon of t'lre rermlnder fron 6

parte of ethryl acetate ylelcled o.gt{g., IILpr 1I+t-

1l+3.5
o

a

Pr tl on O-e s ome e ldIn.

A te atL of me c dln and O-e

1s caold on ce A CF¡V co

The Rf valuea of urelacacldln and Q-ethyl l.gomelae-

acldi.n on lÏþatman No.1 paper ln varlous sOlVent,S Were

deterrntned. Reeults are gl-ven ln TabLe 1ã'
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9aÞJ#5.
val- of ne eld

23.o

?8,.9

O-e 1 acåc

S olvent
mlxture

27(, acet'te
aclö

2U/;,
acetl e
acld

7 u/"
ethan o1

EA: acetle:
watEr
l:123
3¡A5t 5

]: On ?.-5r 5

Â,cetone-
water
3at7Q

7otSA

ttethYl
ethyl.
ketone:
water
25:4

ItrA: acetone:
water
25¡25214

O.19.'O.II2

Or Ol+-f).55

o.67-0.87 Strealy

0.7J-0¿ 82 t'

Gom-
pact

l I¡_ yari 3ga FgUe-nlE.

Ti.me DJ-s- Rf¡meLaeacj-illn tlf Q Ïlthyl
(Lrours ) tanee leomel'acec-

( em. ) ldln

2.5 '17.4 O.4(ÞO.5b o.6l+-0.79

lyf¡c
of
spot

Gm-
pact

5 2Q.5 0.5l+-0.67 o.7i+-O.87 Cm-
paet

6 24.3 o.l+5-o.6t o.6s-0.87 $treaJs¡r

4 17.o o.J4-o.i2 o.7ä-o.uB

3

3

4

la

19.3 0.61 ¿0.75 0.79-O.91

18.2, 0.69-0.82 0-86-0.99 Com-
paot

1.5 17.5 O.47-Q-75 0.82-O.97 $ tneak'Y

4 17 ¿2 O,57-û.53 O.76-0.91

î'-...4. = IlthYl acetate

Atthetlmet,hleworkwasdonerthecxlstenceof
lsomelacaclctln ae dtettnct from rnelaoaclClln wag not

certaLn. À eample of melacaoldln was avallab1c
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froin Extrection .4. Às e¿ sanple of tj-ethyl lsomel-

s"ca.ct uin , t.Ìre 1eu-s"tt¡n tir oey:rnid,tn ml Xttrre rem¿ì 1nfng ln

nlothef 11c1u ûrs fl'oii¡ the 1ê01ü1,lon of mel"ac:ac1t11n frcm

f rrïetlorr (,iO ) of T:;xtrnctlotl A were uÐed.

C.el1ulose pcrrucler (t r¡fe. ) was wetted wlth the lower

phi.iee (t5mt. ) from s r¡ilxture ethyÌ aeetate:Rcetonel

r¡,¡ater 5t523, and paeked 1n â oclumn (]O x -1.6em.).

Mlxaû leuconnthoc;,rpv¡1cllns ("s a-bove, 1 .Og. ) f n Fol-

vent (5nrl-. of the ri-p¡rer phase) were added to the

colu.i¡in. The elrrate wns colLected 1n 5Om1. fI'aetione;

the vuel¡llrt;- were: f ractl- ons 1 -h, nl.l; 5, O' zJg. ;

(-,, o.l+.9g. , 7 r 0.178.i Ir o.0?9. , 9, nll. Paper

chronatogrsllrs (?,t,1 acet,ic acid) ohowed clietfnctly

tha,t threre lerf coanthacyanldlne were preaent. l{11

f::nctlons 5-8 ¡-rhowed alL three coinFonents, e'lthough

allgh^r, varlatton ln relnttve amc¡untc vl|&.E¡ spparentr

The column was uetd agaln, wlthout re-paeklngç; the

I oad wåE 2g. and I 8rn1. frac tl onc v.lere c olL ected . Tho

fl.ret fractiono contalnÉd only !-etlryl tsomelaeaeldtn,

ancl the Laet :fraetlons, cnLy tnelaeacf'df.n, but the

proporblon of the Leueoenthocyanldln rlrlxture tlrue

eeparated was! '.rery ninalÌ; tnost wae ln the lnter-

nrecltate rltlxerl f ractiorlsr

the column was re-pa'cred t1¡ghtly (25 x 3'6em' );

1g. Of the lfltxtr:re wafi aðded e.nd eluted wlth 21;"

aeetic ncld. Tlte flou¡ rnf,e 'wae abtrut, 60ml"/hour.

The eluate vrtaã col]-ect,ed 1n 1lml. fractlone, whlch
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were examlnecl by ehromatogra-rhy ln 2Y, acetlc acld'.

Fractl-ons 1?-15 eontalned Q-ethyl leo¡nel-ecaclrlln and

lsoi¡reLaeqeldln, nnd :fraetl+ne 22'2J, melacacldin

onLy. Intennndiate fractlonr contalnerl all three

1eu c oa.n thoc;rantti L ns .

The last exper!-ntent was reneated wlth 29. ctf the

mlxture. the eltlate tÍae collected 1n 8m1. fraetlong.

8-ethyI laoinelacac1tlln h,rie Þ16Bent ln fracttons 22-28,

lecmelaeacldtn in 2l+-5O anrl melacacld.ln ln 26-55.

I rcæg l!lq!-99-9:9-tgy!-!egme"le-e a c td counttn

curren d1 nlbutlirn.

Pant 1 on tjt etrlbu cn of nela ceetdl.n: Melacaei-dln

(5, Og. ) obtelned f rom ExtrectL on A wss rlissolved ln

hot water (2þrn1. ) conta.lning calclum cartronate. The

brown çolutton waa tr.eated with carbon wlth negligable

effect, and ',vâs left tn a desLccator o\ter phoephorua

aentclxJ-de for B daya. ThÞ d-eltoslt '¡rhlch fonme<l wag

collected ¡rnrl slrdrted i 1.1?fl. of fac¡n-coloured

oc.¡r¡rder, rlecomnoetng at about 22OoO. Thls product

was ci:rornetographlcal-Ly ptf re (Ba'w and 7fr' aeet'Lc acld)

melacacLdln. The {-T.V. ßlrectrulYl weÉ rneasured' on a

O.0o40t¿ solutlon ln 95Íl ethanoL l.€. 1.113 x lO-4 nt

asaumlng that the melacaclc ln was anhydrous; the

UV speetn¡ra slrorved a rnaxlmum at Z{sClny (1ogÉ,

t.|A) and a mtnlmrrrn s¡ pl[ wy (Lagt, ?'.77)'

plioephate buffer solutlons pH5.59, 6,64 and 7.38

werepreparedacc.;rdtngtosoren8en'andequlllbrat-

ed wlth ethyl aeetsts. In stoppered teat tubeøt
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lnrl. c¡f t h ÍÀe Ia caciti i ri in e tlian ol wes placeo and the

eolvent refiroved. u¡ider reüuced pr.eF$ur,g. 1'hen 10rn1.

ofeacb.pnaFjevlaÈjaat¡ec],aridtl:emlxttl-reú{.ogghajier¡at

rooûi t,enrperature (ab'rut ¿OãC' ) Tite auruunt of

riielacaclÉl.nl.ntheethylacetate¡iFråsgw&srlcterltlned

try evap ora tlng 1 ¡rr1. , and rûeasu rer':en t of the oi-; tl c¿¡l

cierreity at å'(:A ry of a eoluülcn of the resldue ln

.t O¡nl, g>'A ebirarlol. The resultÊ¡ "¡rere salculüted to

ihe values ùt' pr tlre pt'oportlon of nreLacaclili'n in the

ligirter piraoe. ,Ihe reÐultË¡ wefre: þi15159, P=0'71i

pÌi6. 6tt, O. 47 ; pr{l' jiJ t Q ' 5'J '
re¡r t ci iJ ib on 1 coantho-

Oout¡

evani d ne:

(a)'Lrrorlr.b}reabovedctert,¡ir¡etlor¡ofttreclj'st'ributlon

coefJlclentsoftuelacacl-c11n,1t'ÏJaÐexpectedthat'1rl
å50tubeulgtributj"un'¡¡¡ÈIâcf1ej-d1fl'¡T'.¡ulclbepresent

ln -¡;eai< eoncentratlon at abo¿t tuk¡c 3O' Lf the buffer

pr{ were 7.0.

The leucoantn'rcyanlellrr ¡nlxture (5'Og') 'rraa Cls-

triþuteu in tlre Tower; io tuþe rnaelrlne, between ethyl

acetat,e and i,/15 ¡lh':sp?iabe buffer pH 7'A' $nmplea

of even-nuülbered tui:es lvere ci1lut'ed 1 to 1Oo (tutres

2--\11¡ 1tnl. of åquetug phaee cilLuted wlth lvater;

tubes 5o-5O, O'1lrr1' of orga'nic pirase Clluted ln

957" etirenul), anci t'ire optical densLty at 280 m

\eag rtieasured. Tubee 1 anû ? contalned ntuclt brown

colc¡uringr;ìatterr*ndtheopt'leeldenaltyoftubeZwas
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very hlgh. The denetty at 28O ny reached peak

lntenetty at tubes l 6 and 44.

$arnpl-ee of evên numbered tubes (aqueoue 'phaee of

tubes 2-26, organlc phase of tubes 26-50) were

chnor¡iatographed 1n 2?a acetlc acld (1$ hours, 17.7cm. ).
Ler¡coa¡¡thocyanldlns ware üetected by Rouxra spray.

idelacacidln waa preoent ln tubee 1O-28, raaching a

¡naxfunum csncentratlcn at tube l7; leomelacacldln

1r¡ tubes 8-2O, Þeak et 14; g-ethy1 leonrelacacldln

1n tubes J8-l+6, peak at I+2'

The cont,ents of tubes J8-46 liTere col-leeted and ex-

tracterJ with Ethyl acetate ln separatory funnels;

tlre extracte wore concentrated by dletlllatlon;
and then taken to dryness urden neduced uressur€¡

TÍ¡e resldue (1.69. ) wne rlLeeolved in ethanol from

whlch cryÊtals of Q-ethy] lsomelacacldln alowly

r'ormed (O.27g;. after l+ daye). The mother llquor

wac dlluteel wlth water (J volurnee) and when allowed'

to evaporate, gâve more crystel-s, (plates) of !-ethyl
1so¡uelacacidln whlch were collected after 2 daye

(o.bbe. ).
(b) Three count,er-current ciletributtons wsre

carrl.eci out as qeecrl"bed above using (t ) 1Og. of

leucoanthocyanf.d.ln mlxture a¡lded ln ttte flret two

tu1¡es, (2) 15g. aooed 1n the flrst tilPee tubee and

(:) 9g. addec Ln the f lrst twc¡ tubes. The dls-

trlbuU.c¡ns wére examlned try paper cnrotnatography

(27i aeetLe ncl'cl); t*te reaulte u'ene s1m1lar to the
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f!.rst dt ¡ltrtbutton. The frsctlonn contsinln¡i Ç-ethyl-

lsgrnelacaci.dln were coLl.eeted errd exiracted vlrlth ethyl

acetste J.n ee1.|aratory funnelss Y1"Jr3lng 3.i, Ll''iJ anCl

2.-l F,.. ï'es{rectlverly. .lhege \'.lere corfiblned'

A port,lon of tiris p¡oduct (tg.) was warnied 1n water

(2þnrl. ) , chareoaled (O.5g. ) , and fll" tero<i' Ìío

notl ceable deccjl,ourlgatl0n restllted. \i'þ-en chroniato-

grapherå (3,\vv, t t hou rs, lr2cm. ) , thl e s olutl on ehowed a

spot correspondlng "Lo lsontelaeacldln (nf A.3O t,o O.4O);

9-ethy1 isotireLacacidill was absent'

The remalnder of the prodrrct (9.Prs.) was dlesolve cl

ln etharrol (t 5mt.), and the nclutlon wa3 left ln an

open beaker' nt room 'bernperature (abou+' :'7oC)' The

eolutLt¡¡ was eieeded with crystal-e ¡¡6n1 t'he flrst' d1e-

trlhutton. 9-ntnyt lnotoel-acacidln began't'o cryetsll-

lse se brown p1.aÛeu after Fonle houre, and waB cQllect-

ednextday;yiel.d1.98*Thecolourofthepnoiluct
wÊr.s reduced by washlng wlth eold werter, v¡hieh left

1.!ti. of pale brown plates' Ry evaporatlon of the

mother llquara at room tenrperaturer and solutLon ln

wa'üer, â second croÐ (O'65g') was obtalned' The

rrrother llquors ,ú,ere contl.nuously extracteÖ with ethyL

acetate far I hc.¡tlre, and attempte were made to ob-

taln eryetals from the extract (7'7 '8)' l*rom

o,2Og.lnrvaten(tnrI.)rnemal1a¡n;untofcrlrÊtqIllne

Broduet, together wltlr much brown amorphouË materlal

vrre.s obtaliled at OoC. A 'qol-utton of ccrnmerct'aL
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rietergent (O. O5';u ln r,vste-r ) ¿ave n) i gþt1.¡' tretter
resul"ts. I,f etir,uol, r rrJ nrethanol-+¡gter 1 :1 g,âve no

crystals.
( * ) Crude l-eucoanth:cyirril i11n rnlxtrrre fronr Extnactlon

B (50g. ) ivas *rrbJectecl to eounter-crrrr"ent di strl"bu-

tlon as] abcve. ì?epen chromatcgr:r.phy s'h,'¡'.rys¿ tirat

C-et1'¡¡¡I l,qoraelacaciclln waa ¡resenr. tn tubes 3\.-!,+6i

thr: tnn.terf e1 frorit these tubel wa.= ?ecovererl b.-f e"r-

t::actf on vrl.tÌr three¡ equal volrrmee of ethyl acetate

(ylrrkl , 6.49. ). Thls wai.¡ riis¡¡oLvect ln ethanol (t Omt. );
cpy{rt¡il-s were r¡at c¡tr tnJ.necl unt11 $ome evarl,)z.ntL on hacl

oeclrrred (l d,'.ly 1i: a iretrl uf eLr). The cr"y'sta1s wer€

r:oLlected after J deyo (Cl.gg. ); the ¡notlr.er llquors
o1.ri not glve â r¡eccnd cnop. ¡l'.fter the lnveetlgstlone

deseribed i"ln1ow, the pr,ociuet r,vas recrJrf,t¿rl.11r¡ed from

rtrethnnoL (;5.2nr1. ) Qnd v¡ater (1e.8m1". ), ¡r1.el.d1ng 0.6119.

af ter 5 ilayn at Oo. A secono recrystal.l-leatl on gsve

O. hOg. o.f slilning plates, anri e thi.rd, 0.269. of al-

nroçt col-crunleuc 'pl.atee of ü-ef,nyl i s crnelprcacf d ln,

which wer€ì used for analyais.

kepltÍt1ona, ualn6 the rehm.lnder of the leuco-

ant'trocyan1d.ln nrlxture (-lCg. ar¡d l$g, lot,e) gave on1.y

CJ.5g. of erude cryatalltne O-ethyl 1s oltelaee.cldtn

(from tYre ]og. bstch).

Rec s a atl rrn of ü-et laca cld1n:

( a ) ',,¡ater-waaheä crystaLllr¡e Q-eÈTryl 1s onelacÊ.e1d tn

( ??.lrm.3;. ) was ri.l ss ol ved 1n r¡etharlol- ( o.2m1. ) enil
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!'rrë? Èer ( n. .:,m1. ) edcred . Crys tals (pla tes ) ancl a el_lght

Illoc,-;ulent cleposi t f orrlrel. lhe ::clldo v/e,re cenùnJ_-

.fnged; after' dnylng L! vacgo at IJOo over PZAI, ilie
lccse cryí*rtala (13'. jrrrE. r\ r,rere easily seperated fro¡n

the anorpi':.ou$ nleteriå1 vuhleh adlrered to tire centrlfuge
tribe.

(¡) Crystalllne È.-etiTyl 1ßolelacqcldin (6p to 111rng.)

wÐ$ .j iesc,lved ln rihìthåT)rJl (o.[rnl. ) wlth sLlght warrmi.ng,

',vater (1 .6rn1. ) luas atl,Jel..¡ r anrl tìre coi.utlon !.úaË

centl'i-fuged i¡"oe flrr:rn a gela-t"lnourr deposi f,, Crystals
were co-Llected Ðf ter iÌ dnyn at o-4o. Iìecr.,verl,.:ã

rvere ag f o11ci'rd, (t ) f ooln 6?nrg. r J7¡nê1. r:ecür./ ered

('t) 59ms. , 62mg . (l) 1Oorns., 6gms" (l+i 1o2mg.,

66rng. (5) l lJiûgr 66nrg. ]¡rora (t+) ¿rnd (5) second

r-r?opn (t6mg. nnil 26mg. tresTrectfvel¡r) were obtalned

after ü, further 5 days.

Intr:,rec.¡nversiqn of raq14qac!d!.n, lsomeLa-caeidi.n and

:=s_tlìJllsg-r_+e_ee c_i g ¿3 :

(o ) À sarnple of leuco.rntlrecynn,lclJ-n r¡rlxture (1g,,

f rom 4._Ê;Sgl.ua ) conta.lnX ng ¡releeael.d 1n, tsornels,ceeld-

ln ;lnri a tr.aee o.e ¡r-etn,yl i;oi,relacaelrlln, $rae heateil

1n ethanol (t Or,il. ) wlth aeetlc acld (tmt. ¡ 1n a

water bath r¡o tliet evaporatlon of the ethanol took

plaee ln about JO nrlnut,es. /r eample wåE t'hen ¡vlth-

dr.Í¡wn, etnanol (tcrnl.) wa.!q âdded to the reoldue, and.

the mlow evaporatlon repeatec. 9amp11ng, addltl.on

of eti:.anoL, and evåpüratlon waE repeateo eo that a
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total of t'lvc' e vÊ"'liora tions \{.e.s rrnde.

Tir+ canipl"e'a rì¡ere thr'orr'ratographed, togef.her tsl th

untreaterl nil.rture, 1n ?!í', lcetlc acld (tú hours¡ l.ìfr.8crn. )

nnri leueoantirocy.nnidlns 'íúer€ì deteete<l r¡¡1th ,Ìr;r¡¡çr g spray.

ì,,1r:laeacf ,i1r¡ (nf o.Jli-Õ.50) ws; preqent in all.

sani6:1*s , 1ç o:le'lac:r ctdl n (i:f n. 51 -t). 59 ) 1n untrea ted

r"natr:,r:ta1 only, onrl Q-ethyl 1*omelacac1dln (nt O.67-

O.76) fn untrentecl rrinterlal¡- (trace only) and ln mnJor

nr:rount J.n a.11 r:ther rarçl-es.

(b) J,+ueoanthocylrnlcltn ml.rture (c.5g. ) wae dLeçol-ved

in the fo11"ow1.rig eol"vent rntxtul'es: 5mL of ethnnol,

O. t?r1l. of ecetle a r:td; 5,41. of etlrr:nol, 0.1 rll1. of

acetlc aclci; 5ni1. ,lf ethanul,; l-t. þrnl. of ethirnol,

O. lli.rl. of, scetlc aclrì, O.5m1". of r'¿a.ter! k. 5ml . of

ethrnol, O.5rnl. oI vater. Tlre solutlons wer¡€ Srlaced

on å bollln.g water-bath eo that evaïronatlon occurred

over JO tn1"nu teer 'lhe re.:iduer: were then cij"l.rrted. ln

*than ol t,o t.fre ori.¿ii:rnl" weLg:ht ol!' tTre ¡o1ut,lonsr end

ex't¡triirgl by pr3.Fer chromatogral:hJ¡ ail ln the prevtoue

e xFç r,l¡¡lent. Å11 oampl ea sho¿v eo conversL on of 1 e o-

rnelacacldLn to 8-ethyI lsolnelacacldln; thle e cnver-

slon åppeared to be ccrnclet'e vuhen absoiute ethanol

lu::e used; l¡r[en 9CI:i, ethenol was treed |t eppeer'ed that

somÐ 1'¡otn,:LneacLdln nray brave reru lneel uncol)verted.

Dr:e to J.rnpurlttes 1n the leucoanthocye.nldln rttlxturç

ueeci, tlils pillnt, e oplci not be detertltinecl deflnlte'1y'

(c) ¿L bo11lng nlxture of ethonol ('¡ Ornl' ) and
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rìcctlc a(rf d (rf .2'n1.. ) il,qe edCt:cl to 1 g. of leu coantho-

c:ya.n1,11n r¡rixture Ln a. f la.:1t" orì Q ho1l.1n5q uuater-hetht

antì bolltirg rtn,l er refln)Ç iiliil:rtlf neci. lìP.:rçleg wer'e

vllth,Jrnll¡n whe,'nth* sclvri,n+"',ras added, oEd. after $, 1A,

15, -JO end |t$ ialnrrtrin. The ¡ernples 'I/ere exemf ned by

fr:ìper chroriiatogra¡-rh¡r (?5ri ,acet5"c acl d, 2Ccm. ).
lelncar:1dl.n wa¡¡ prÊsent, 1n rì11 ss¡lpÏe.s npparently

1n unclhsÍi-4rr-ì aÍ¡crlnt. I.q orrtelÈcacld ln waR present

1nltlally, ancl 1n decrçaelng antount Ln laten samples,

a tre ce bel. n p-; pres ent at 15 rrl nrtt es . Q-Bthyl lao-

rn+1Ð.eac-irl1n w'as not; rjetected Lr¡ tlre qamele telten at,

the stp.rt, but vvat ii rese,nt ln later eamples Ín eon-

t1¡ruously 'j',rcPêâslng amclunt. tha atnounbe of 1go-

rnelscnc:-ci 1n and Q-ethy1 J.sùnielacaeld1n pl'esent were

r.gpr:xirnately ç,¡ttlr1- at 15 rnl-ntttes.

(d) The; lnteneonverolon of 'ülre Leqer:anthr:ey:lnidtne

wÐ.s j-nvest;l gt'terl uaf ng cty*rlt:'r}}ine lnelacecidlr¡ and

!-* t?r;v I in orlrlâeac1 dln.

f,*uco¿tnth'.t{)l/au1t1ln (ÊOrng. ) wa.r ulnced ln a test

tuhe 1n â holl,l-ng lva.tar-bath' and hot dllute acld

(tr,.r1. ) adried. the folLowln¿ cll1ui;e ecld ßo1utlon6

weï'€ used; di*l11ed wâter, O.1i:{-acetlc acld, O.5N-

acetlc aelc1r O. O1 N-hydrochlorlc aclil , O* Ofl'{-hy-

d roc:lrlcr1c aeld , CI.2s$-hydrochlot.lc acl11. $ampl-ee

were witìrdrrrwrl by gr:Billary as soon ae tÏte gollci had

d1ssolved (usrraì-1y * tt¡ 1 rrtlnute ¡;rf te¡ tlie add ltlon)

and after 10, ?O, ]0, 60 arrl 9O rninutee, and opotted
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direetiy on to ,cii:roinÈ'togr3 ohy pe'Ðorr Chromatogramg

,i¡lere run 1rr !?1'1, a.cettc ¿:clti (P-!i hours) f"t dupl'lcatgr

Leu coantliocyr:r:1cl1ns end ç oJ.yphenois were cletected wl ttrI

¡...uxt s sprny and :fe rrl c-f (rrrlcl/àll1de spray rÔspeetlvO-

I y. Rep,r'esentRtlv6, If value g were: me]9'cacidln t

¡r.35-O.l+l+i t+cir¡*la.cacldln, ç;.lal'9.57 i !-ethyl'

i lor¡re1-a eactcll n, O.61 -o. 68'

The reaults wlth Ù-ethyl isome:l-ecac.ldln vrere âs

f'o1l"own ¡

ln cl l ctllled v¡ate,r, e1. ovii conrrerst on to leonreLace'cl-

cln oecurred, convet'slcn belng ov6r l}fr, at' 6o rnlnutee.

In O.1i.l-$eetJ-ü Aeld, conversl on t,o laomelacecldln

v,?¿ts nlmosi coltpLete at 1O rirJ-nuteer No other poly-

plrcnol appeared on t.'he chrornatogratnn'

Itro.þI'T-acetlcecl¡i'converelontolgomela-eacldla

r¡as about SrTi ln ttre fl rst anmple (l' rnlnute)" A

falnt spo+. 1n the pocitlon of ¡¡r¿tlacacltlin was nÞpår-

ent sb '10 rnlnrrtes, trnC 1t lncneaned to lìO minutes'

but it w,5le ahrays mrtclt srrreLler thr,n the la'ætelâcacldtn

str: ot.

inc.oll{-hyürochlortcacid'eoilversiontol'go-

irrelaeaci,,,1¡, urÊ\ð cürialdr-rrable tn the f írst sanryle

(t rrlnute). .4. spot tn the poeltt on oli rrtel-acacldln

we:l npnarent af ter 1o nttnrrte*r but after 20 mJ-nutes'

polyirnric tre'ter'leL gave a gtreak r¡¡hlclr prevented

clearrecognlt,lonofthelerrcoantlrocyanldlneinthlc
reglon of tlre clirorrratogram' t
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In O.O$irÏ-h.ydrccÏll.t¡rlc acidr conversl cn to lco-

rrrr:1tìL:¡.ìcj.i.tlin lv¿:r¡ ¡¡ljrlost c uirplete 1n the fl..f at satn"ÊLe.

CþrOrnatogranlõ of strbst:cluent ;rninçlefl were obncured by-

prrl-yrirerlc Lí¡l,ter1:i1; a spot ln the :;oeltlon of

rrtÊ1.Ð.ci1{:idi.n euulcl be ¡ieteetecl et 1O tnlnute¡ but' not

1n ter.
In O.25ì{-}iy6¡6çlrlorle aciclr üo Q-ethvl" lso-

rne:la.cseid 1n was flet+cted 1t¡ th* fl rst sample rryhtch

contqlned only lsotüe'!-acacldln. At 20 mtnutes and

l"stcc,, nel ther t sorriels cq clci tn 3r rrreLa eae1,J1n wene

a;iparen t.

The rerrrlts with nteLacrrcldln were aÊ follows:

In diattrUe.J watet¡, Do otlrer p-qlyphenol ap'peanecl,

e'¡en :lfter 9O rnln'rte: heatlng.

In 0.1N.-acetlc acid r ï sÞot 1n tJre r¡ostt! on of

:Í-sornelacacl'aln wae rrjjpârent ln the 6o anrl 90 rnLn¡rte

:aia¡il. eB .

In C. 5if:-ec s,tl c a cl d, e .lp of 1n ttre p r¡s1 tl on of

1,:otilel¡¡ceclcjln irye6 lqpËarent at 1O rnlnutes, ar¡d the

stfìoun.t i1¡creasecl progresslvely. At 60 mlnuteg, the

quantltt.e.s of nËlaeåcitl ln ¡nd lsor,ielacacldln appeaf-

ed to be a1-'pnoxinlatÐly eqtrâ1, snd aE po rnlntrteCI'

tLrere appeareit tc¡ be sbout twloe ae ntueh lsome}ae-

acldln Ðe melacacloin.

In 0.O1l{-hyorocÌllorlc acid, about g}f¿' of the

ler:coanthocyanJ-tlJ-n present at 18 rfllnutel wag 1so,-

nrelacacrdln, ano tlri's proriÙrt1on appeared to rernaln
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unchanged by ffrrther heatlng. Polyrre rLc rnatenlal

appeared 1n the chnon"¡atograril at 60 mlniltes.

In O.O5N-hydrochlorlc acld, cenverslon to 1eo,

rnelacacldln r¡ccurred ae 1n O.O1N-hydrochlorle acld.
Polynnrlc materla] eppoared ln the chrolnatogrern at

2Q mlnuteB.

In 0. 25N-hyd nochl- orlc acld , s orne 1 eornelacaeLd ln

wae present ln the fLrat eanple, and at 1O mlnuteo,

the amount present wae rnuch greater than the amount

of rnelacacldln. The chromatograme of ttrls and

l-ater eampl-ee was obecured by polyrutrle materlal.
(e) Cryetalllne melacacldfn (O.l+ög.) wae bolled Ln

ethanol ( 5rn1. ). Muckr rnelaca cld ln nemalned undl ae olv-

ed. Acetlc actd (O.1m1.) $,as added t,o the bolling
solutlon, and sarnplea were wlthdrawn at the tLme of

the addftlon of acld, and 1 O, 2Q, 30, J0, 60 and gO

rnlnutee Later. These samplee were chromatographecl

(Z?ii acettc acld). A. fatnt' t¡.ace of Q-et'hyl 1so-

r¡relacactdln waa present ln eaclr eample, the amcrunt

lncreaelng very o]'lghtI-y. îhe ra.tlo of rnelaeaeldln

to ¡l-eehy1 lsonelacaclol.n was åpproxlmately !O:1

after 90 nlnutee heatlng.

The react,lon ¡ntxture wae dlluted wlth ethanol

(about lr5m1.) untll the rnelacaeldln had dlseolved 1n

the bolllng eolutlcr¡. No crystaLs were cb talned on

coollng. The sclutlon was concentrated at at-

mospherle Þreeaure to about 5m1. at whlch e tage

cryetal"e began t o aeparate. Îhe eoluti on waâ lef t'
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at room ternperaùure for 24 hours before the crystale
(emnll- prlema) ïvere eolleeted (o.3og. ). The pnr;duet

vließ Ldentlffed as ¡¡relaeacidln by paper chrornatognaphy.

(f ) The prevLous exper!.ment was repeated. uslng l+9mg.

of crystalllne melaeaeldln 1n 1O¡nl. ethanol. The

melacactdtn dlesolved on refluxtng, but portlon

crTetalllsed cn the sldea of the flesk. Acetlc acfd

(O. zmL. ) was addeCo :iafiÌples were wlthdrawn l¡efors

sddltlon of ac1d, and 1O, 2A, 3Ç,60 and 9O minutee

after. They were ehrornatographed 1n 2lí acetle acld.

^ 
ßpot ln the poeitlon of Q-etit¡'1 lsorr¡elacaclciln

(af Q,62-0.69i melacacldtn Rf O.J5-o.46) was dotect-

at¡le wlth ferrlc-fernlcyanlde reaqent at JO mlnutea,

and bar,ely rletectat¡Le wlth Rouxra sprsy at 6O mlnrrtee.

/\t 9O rntnutes the spot obtatned wlth RouxrÊ npråy wae

very fa1nt, and about lhOO the amount of

melacaeldln pneeent.

&1e1acac1d1n.

The ldentiflca"tlon of melacacldLn 1s desenlbed at

the end of ExtractLon A; the recrygtalllsatlon of

thls nsterlal from water 1s descrlbeü above 1n t?te

eeetlon on the partitlon dietrlbution of the

Leu coan thocyani dlne.

Iiecrye taLÌleatlon of melacacldln from ethanol:

(.) Durlng lnveetlgatlon of the effeot of ethanol

contalnLng acetle acld. on melacacfdln, 1t waa fo¡nd

poeolbLe to necryÊ,talI1se melacacldtn fnom ethanol

(aee above).
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{b) Crystalllne rnelacacl.dln (fnom lrxtractlon I;

O.58. ) was dlssolved tn bo1L1ng etha.nol (lO*f .) and

the solutlon wag concentrated to l+m1. On aeedlng,

melacacj-dln e,rys tal11"qed rapld 1y, ( o. 36S. ) ' Tht e

wae crystelTlseci agaln from et,hanol contalning a

trace of acetlc acld. 'Ihe solut¿ on wes concentrated

to 1Ornl.' and cooled slovuly; O.18g. of opaq\re cr¡Lour-

Lese prlstms r/ere obtalned.

( c) orystalllne melacacidln (rrcur llxtractlon c;

3.gg.) wa.q dlseolved ln bol"l1ng ethanol- contnlnl'ng

1l,i aceLLe aeld (Zfnrnt. r.l/aÊ ueect; sllghtly mCIre than

the rnl-nlnium volune). The :olution wa€ ehareoaled hott

and. concentrated to 75nr1. Äfter 1 day, melacaeldln

crye?aLllsed frorn the orange-coLoured eolutlon; tt

was eoll-ectecl after hO ilaye as pale plnk, very sma1l

prierne (2.8g. ).
(d) cryetalllne meLacaclrlt n (rrøn .ExtractLon D,

b.?8g.) was dlesoLved 1n bolllng ethanol (5OOmt.1

wlth acetle acld (lmf.), tlre sol"rrtá-on charcoaled, and

bolled to evaporate etnanol untl1 eryÊtal"a began to

.qppeår (volume atlout 1?f)rrrli). "4fter 9 daye at room

temperaturer the srna1l, sllghtly plnk prlome wero

collected (6.15S.). SLt¡¡¡ evaporatlon of the mother

llquor to abC¡Ut ]ornl. oven a pertoit of f our sulnnirer

montha y1e1-ded a crop of l-esa pure' eryatalllne

melaeacldln (o.56g. ).

P r tle e of, melaea cLdtn: The materlal recr¡¡stal}le-
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ecl from ethanoL melted wlth ciecomposltlon al 22)4,

after becgmlng bnown at pfloo, nnû ElnterfnSç oven tìro

range 2A8-225o.

An a1ndrled sample was analyoed. (Found: 0r58.9;

Hrl+.9; loss on dnyLng, 1

requires c, 5$. 8; "ú.r4.6Y.)

1n ethanol, l+dm. tube) '

l"li-E5.oo (ç, 1 ln acetone-waten, t:t). ro

this s ol-utlon (t oml. ), hyrlroehlorlc acld (0.1ml. 1 oN)

was added; after l+3 hours et room tern¡nnatune, the

readlng (rnitia]-ly -o.ö5oo) u,ås -ç.;-,,25o (not correct-

erl for o1lrrtlon).

l*]ritu.t" (g, 1 tn ¡iloxsn-water, 1:1). To thtg

soLut,ton (t Onr1" ), h¡rdrochlorlc neld (O.t rnl. 1ÔN) wae

atlded. r\fter 2l+ houro at room temleratrrre, the

readlng (rnrt:.ally -o.749o) wnn -Q.755o (not

cornacted for dtlutlon).
I\rre inelacacldln was &Lrnost lnsolubLe ln wåtor.

Ite eolublll.ty 1n ethanol \n/ag lese thrnn A'!ic| at room

temperat\¡re, and ab<lut 2'/. at' the bot1. It wae more

readlly .qoluble j.n aeetone and dloxsn.

A 1fi solutl on Ln ethanol of melaeacldln whlch had

beel: recrystallleed fro¡n water was Left t-or 20 monthe

wlthout exeluelon of l1ght or alr. The eo}utlsn df.d

not darken apprecj"ablx, the only polyphenol detect-

abLe by paper ckrrc¡matogrs'phy (¡'q'Jf ana ?"4' aeet'Lc aclcl'

fenrlc-ferrleyanlde reagent) was rnel.acacldln'

€sñ than O.

l"lj
1l:". Ct 5Ht AOg

-7h.Bo (9.18.2
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The anthoeyanldln forrne¡l by heatlng mel-acacldlä

wlth 3N-hydrochlorlc aetd fon 15 mlnutee 1n a bclllng

water-bath was extracted wl tkt amyl aleohol and

chnornatogranhed 1n "Foreãta1" sol.vent. The antho-

eya.nlciln Flad Rf O.58 conrpared wl+,h 0.55 eya.ttldln.

Âcetyletl on of meÌacacldln: No crlretall.lne product

wåÊ obtalned front tlre reaetlon of rocr)rstalllsed

nreLacacldln (o.5g. ) uvlth aeetlc anhydrlde (p.mf . ) 1n

pyrldine (rO¡nl. ) at, roo¡il temperature overnlght.

letrgpe-!þg!-Sjhg,f ¡ The preparatlon of tkre tetramethyl

ether wl th methyl eulphate and wlth dLazomethane hao

been deocrf bed 1n the aectlon on the atternpts a.t the

sepa.ratlon of l"errcoanthocyantdln methyl ethers by

alumlna chromat ograPhY.

TetrametLry 1 ether dlacetate¡ Thls 1e deecrlbed tn

the ldentlflcatl-on of rnelacacldln.

Atternpt the 6 I I enta-

BgtþJl_g!&-eg: Melacacldln tetramethyl ether (0.58.,

rrìrpr 1,+?-1h5o) was bol'led tn methanol (5om1- ) con-

talnlng acetlc acld (2.5141.) f or 20 houre. The so1-

vent was removed under neduced T¡ressure, and two

fqrther lots of methanol were added to the crystalllne

resldue, end rernr:ved under neduced preaÐure, to re-

move renralnlng acetlc acld. The er;, stalllne realdue

hâd in.p. 1l+3-1t+4o, alone anû rnlxed, wltlt startlng

mater 1a1.

Effect of hot acetlc acld on me,lacael dJn te-!re-

methy I ether: A eoLutlon of melacactdtn tetra-
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methyl ether (o.5g. ) fn acetlc acld (tr:rnl.) was heated

on a bolllng ivater-bath for 12 honrs, and the aeetlc

actd removed under reduced pneesure. The nesldue wac

a browr¡ reel-n from urhl.ch cryetalllne naterlal could

not be obtained.

A second experllent, lrr w'ni-eh the pr,oduct wqe b oJ.led

1n methanol l-or ?l mlnutes, elso gave no crysta.lllne
p,roduct.

ü-Ftþ¿l 1 s ogrslg cae!4ln .

The developrnent of the preperatl cn åf ç-*th¡r1 Loo-

melaeacldln :f rorn leucoanthocyanldlir mlxturee hao baen

descrlbed ln a separate seetlon above; that wonk

dealt wlth t,he labllity of the produet, anrå tire ex-

periments on reeryetalllsatlon irave therefore been

incLr-rdecl tn the sanre geetlon.

$orne prepe.ratlons of Q-ethyl ieomelacacidln from

heartwood extractlve,e were earrled out ln the course

of exlnactlons (aee Flxtractlons D and I). A slmll-ar

preparation Lg <.leaeribed below.

Pr arat on O-et 1s ornelacaclcl n om A.

g9ægãü]9g-!9ef.!9999 gxtrqctlvgg : þ'rom Iùxtraet lons

L, ñ{, and N, ttrere was avallabIe a polyphenol fractlon

contnlnlng lsomelaeaclriin frqn whlch me-Lacacldln and

ketonlc flavonolds hsd been removed by a eerles of

di.strlbutf one. Crrrde lsomelacaeldln (t O6g. ) wae

reccn¡ered fnom the aqusous eolutlon l¡)t contlnuoue

extractlon wlth ethyL acetate f or 12 houre, and waB

bolled ln etrranol (t1.) contalnlng acette acld (tOmt.)



179.

for 2 hours. The fiolvent wae re..mwed, anü the resldue

wås eubjeeted tc the ueunL Bush and Deneen d lstrlbutlon.

The comhined aqueous phaeen ïrlere coneentrated unåer re-

duced frFegßure to 1Cloml. and contlnuo¡SLy extract,ed

rvltJr etbryl Êcetater Yteldlng 4Og. of materlalr the

ethyl acete.te phasee, contalning O-et?ryl lsctnelaeacl01nt

were drLed (UaOSO4), e-nd the eolvent wae removed, to Leave

F6g. of grey powder* Thle wag dl-aeolved 1n ethanol

(t t eml. ), and the qolutlon, aft,en coollng !n 1ce, wâ8

added to water (l¿!CIrrl. ) at ÞoC. Qrystallleatlon began

wlthl-n ån hou.r. After 4 daye at Oo, the crystale of

O-ethvl lsrrnelacaeldln (emalL brown pì-atee) were
-coffecte¿ 

(2O.1¡¡¡. ). A second crop of O.7g. waÐ ob-

talned after a further 6 daYs.

The above procluct wå8 rtcrystalused from ethancl

(4omi".) wlth water (t6omr.1 to ¡çlve 11 .58,. of pale

brown plates.

P ertle of 1 ls cae 1d I : An aj-rdrled

eampl,e was analysed. (¡ound: C )51 ,5; Hr6'0; c-

mettryl, 3.7; Ü-allcyl as Ü-ethyl, 1 o' o; loss on

drylng, 15.9. C17HtnOZ. 3.5ri2O roqulreø Cr51 'l+i

flr6.3i C-rnethyl , 3.8; O-ethyL l'l .4; i{20, 15.8{").

A sarqple drted. at 9oo 1¡ ggcu-g over P2oU wa:r analysed'

(nound: cr60.8; H r5.5i o-alkyl aa o-ethyL, 11 '7'
Cl THf BQ rêqulresr A161 .1 ; rlr5.\'i Ü-ethyl ¡ '15'3"Á) '
o-Ethyl lsomelacacldln, drted ag above, elrowed on

chrornatography 1n BAW and Ln 2% acetlc aclÕ only one

spot whlch had the saûre Ïtf ae the undrled matertal.
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The iìf values ln varlous solvents are qlroteû l-n

Table 7. (lr/i'ri' and 2:i, acetlc actd) and Table 15.

( othe r solvents ) .

'fhe ¡¡ntlroeyanl,iin t'on¡iecl by irea''lng !-ethlrl lso-

grelacaeluln ln ]N-lryd:rochlorl"c acl{l for' 1l mlnutes ln

a I¡of ],lng ui,ater-batlr was €Ítrsctect wlth amyl a}coholt

arxl shrcuratogr"nplred tn 'rForestal'f soLvent. It haci

the s¡:rûe lif F¡s the antlroc;,ranidin f rotn rneJ.acactdlnt

äf Q.5E (c¡'anldtnr lif 0.55), and the same colour batlr

b,sfore ard after belng +prayed with alco}rcllc

alu¡aln1urn chlorLde.

uotlcaL rotatl0ns: the nuterlal- uçed wae alrilrled;

the arnount of water reitnlnlng ln 1t ivae deterrnlned

by drytng g va.cuo over phcsphorus pentoxlde st 9Oo

forghourg.lfheoptlcalrotatlonlnethanoltvag
ú.eternrlned on måterial of which 68.6mg. loet 8.Bmg'

on ilrylng, 1.€. 1Of¿. The ot;rer opt1ca1" notatlons

were deter¡ßl.ned on ¡naterlal of whlch 97.5nr9. lost

5.7mg. on tlrylng, 1.ê. 3.7Ji" Undrled m terlal wae

uÉed .ror measurelflent of optleal r otgtlone; the

gpecii.le rotatlons sÏ,e calculated wlth reepect to thc

anhyÕrous c qnpoundr

Àgolut¿onof1Çsmg.oftlretlrstsampleofl0ÍIl.
of ethanol at, 22o Ywd an crptlca1 rotatlon of -C.5OBo,

1.Ê. t.(]f -33.go (9, o-9 ln îrtoH)'

,4. soLutlon of O,62ig' of the second sarnpJ-e ln

}snl, aeetone-vrater 1:1 at 23o l-n a ¡+dm' tuþe had
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1 ,JO.
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(9, 2.4o 1n acetone-waten 1:1). To lhls soluülon,

0.25m1, of 1ON"-lryilroclrlorlc scld waÐ ariaed. $lngle

readtngs tnken ¡ubseguently iqerÈ: at p rnlnutea,

-o.58o; ?6 mLnutea, -o.62ai 74 mlnutes, -O,680;

1J6 rnlnutes t --A.7to. At 6 Ìrours, üte optl.cal rota-

tlon rva -0.6950, and at 2J hours, -0.697o at 17oc.

rhe latter fl-gure eonreapond,e to l{iÅ -?.i.oo
( eorreetect f or d11utlon).

A ¡:olut1on of O.?5O9. of the eecond ssmTrle ln lOrnL.

of d1o>:an-w¿rter 121 , kept at 25oC,, had an optleal

rc¡rarlon of -o,gçoo 1.e. [v];t-r*1.r " (9, 2.h ln

dloxan-water 1 :1 ). To this eo1ut1on, 0.Oä5tri. of

lO},f-hydrochlorlc acld was added: the solutlc,n f.m-

nrerllatel.y beea¡ne too dark for fiirther readlnge.

.4. solutlon of l O0rng. of ttre eeccnd earnpl-e 16 1OmI'

dloxan-water 1:1 at zho fr.q¿ an optlcal ::ctatlon of

-e.iglo 1r., t"l;¿+l .4Ð (g,1 in clloxan-water 1¡1).

To thlo solut1on, O.{ Onl. of 1ON-hyiÌrochlorlc acld

wa6 added. The solutlon l¡ecarne red-brown, trut the

eolour fadeÖ af,ter t hour¿ After 1 7 houns, the

eolutlon had sn cpttcal rotailon of -0.64]0 at 15oC,

and after 24 hours i -o,6O8ocr These f,lgureÊ

correspond to ["r], -66.70 and -63.20.

Igrlvgtl.yg-e-9l99-!9y-1j-fl9lrle'!g93gJd1n : The rnethvl

ether u¡as prepe.red from Q-ethyl lacrnel-acacidln (tg. )

dlsqolved' 1n metlranol (tOml.) wlth dlazomethane
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(rrun 15g. of nltroo-or¡rethylure&, 1n ether (t 5o'rr. ) '
The golutlons 'ûere kept at O0 durLng mixirg, ancl then

at roonr tentperr.rture for l¡O horpe. ¿\dditlon of acetlc

aclú 'üten gave rlae to vlgoroü$ êvrllutlüu <'¡f gae:

the eolutlon wae weshed i"vlth water and wlth dllute

€odirr¡n hytiroxlr.ie anui eìried oyer soçtlUn¡ *ul"pha te.

TLre eolvent u,tls removerl snd left a thlck o11 whlch

cou}l not be ct¡teÛ.¡eo erJ'Ístall"lne f rom ether, ethanol

or raet,Ïranol. It, lT¿rg ohro¡natograplred on alumlna

(lOg. ); +Jrere !'r*.s apparentLy no adeorptlon, al-l

rnate¡'J-atl belng eluteoi very qui'cklyc The o11 wae

clLstliled; b.p. 2450 at lrnnlr There was no apparent

deconpoeltlon, ånrl the produc t reriletl lled a t tbre same

terirperatul'e, tri yLekl Ú-e:Ìhy-Ll scrilg-lacg-cLrl ln -telna-
u¡cthyi etkrer? (O.41+g. ) pa)"e yellorv vlscous <'r11,

slovrly thÍ,ckenlng. Tkre product gave I red cclour

v¡ire¡r lreated !n eth¡anollc hyelrocht-or1c aclC. (b'ound¡

C) 65.3; 'rtr7.?.; O-inethyl , 35.3. C2IT26A7 requlree

C, 6¡+.6 i Lit6,7i o-aLkyl ae Û-methyl, 58.7'it).

The nrethyl etrier was pre'pBred frcrn other samplee

of Q-ethyl {eomelacactrlln, but no eigrr of crystalllaa-

tlon was $Ê€rl¡ lhe acetyl and g-nltrobenzoyl

derivatlves of the rnethyl ether also falled to

erys tal1lse.
The rnethyl eUrer toluenesulphonate waB preperecl

f ro¡n the methy} ether (frcrn 1g. of c-ethyl lso-

melacacldln) ln pyrldlne (tomt.) wlth toLuene-¡-
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oulphwryl ct¡lwtde (t .5g. ) at rooß tæpcreür re orycß-

nlglrt. ün dllutton wlth ¡ratsrr 8D oft Haa obtalrad,
rhloh erSretalltsed. FrB ettranol, ll-etþtl lg€ctacacl-

a3 larga colorr¡:le"" n*i*ror, m.p. .1rlff;;::-:;Tj
7ffij. It cag rccr¡rotaülaeat t*Lce froa¡ tlve pantn of,

ethanoli m.F. 125o. There elean ciïtrstâls bcca¡ue

opaque et 110-1?Cla, and, ovor pbosphonra pmtoxfde,
cn¡nblcð to a pmdcr" The annlytlcal flgnre fc¡r loas
on dtnytng at 1@o Èh¿ a1$tried oryatals r*Ë O.64+:.

Pon anaþole, ã eancple ras drld over paCI5 for 7 dlal¡c

at roæ tæperatnrre. (Farnð¡ c, 6t,5; H'G.I; s,

6..5i {¡*n¡ethylt 27.6. CagHSeügE requlnec C, 6,1 .TSi
ilr 5.9; S, 5.9i
(9r o.l+ tn F:trJût).

û-i,istbsl 1 g crue lacacld ln.

-

Pncog¡atlo3-of g;gnetfrv]_-tgsøne,]gggglgl-+i fr¡s ieo-
malecEcld L¡ fractlm fræ Extrsctlqt C {3j.Í.e.) lae
botled Ln mettranol ('tOEû,) contalutag acrt!.c acfd
(f Oat.¡ lor 2 houra. fbe nnçtbanol and ao mueh aectlo
acld aa poealble øaa næove.d edar rcdueed prrBsãurc.

Thc reslduc paa dl esolvad ln rara natbanol (ZOæ.t. ¡

aad the solutlon rae aooled ln loa reter" and qdôed

to lce-cold satar (thfrl.1. ûecð cryatals w6rlc oþ-

telned by emporatlon of a portl on orélnlght f n a
watclr glaea. Iêor aatlsfectory cr5,'atallleatúmt of
thc roaln portlon, Êm? ereporatlon çae r?qulrøå.

(þ¡netbyl, ?8,5; ). [*]lt-t B.50
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After 15 daye at Oo, the flrst crop (3.58.-) wae col'l-

ected, Ðd after a flrrtlrer 1o daye, a eeconcl crop

(2.5g.). The flrst cr'op was dleeolved, wlth altght

warmin6ç, ln methanol (t5m1.), the eolutlon wae char-

coalecl heavlly, and eoncentrated (to 9'6g'), cooled

and added to lce-cold water (28m1.). The eolutd'on

was eeeded, and kept at Oo. A mat of coLourlees

needlee formd ln t houn; these were flltered and

washed wlth cold water; the produet was a mLxture of

needlee and platee (t.75g. ). The motlrer' l1quor

eloul.y d'epoelted co].ounlegg plates, whlch were co]-lect-

ed after 1O itays ('t.Og. ). Recrystalllsatlon of the

f lret crsl-r frcrn methanol-water geve, wlthout seedlng t

needles which changed lnto plates dur'lng J days (1 .5g')'

û-methyl lsomelacacldl4 wae obtalned ae 11ght-fawn
;-==:.;9æ o

n,**u" w}r1crr, when Fe ated, began to dar}<en at 145 l

slntered at' 153-1680, and' darkened appreelably at

175o becomlng bla.ck at Zoeio, wlthout meltlng' A

sample d.rled o\rer anhydrous calctum chlorlöe for J

daye, to f orTn a plnk powder, was analyeed' (For¡nd':

ct 58,4; Hr5i4¡ ücHj, 9.0' Ct6Ht 607'oi$ItO re-

qulree C, 58.4; ilri.Z; oCH] 9'416)'

ThefollowlngRfvalue8Ytereobeerved:lnBAW
(t O frours, 21 cm. ) , O.63-ç..71 (me1acaetdln, O.l+2-O.l+8;

Q-ethyl lsomelacacldln, a.73-A'$2); Ln 2"Ã aeetlc

actd (z! rrours, ZJcm.), Q'53-Q'66 (rnelacacldlnt

6.'Jþ-O.47; 9-ethy1 leomelacacldln' o'63-Q'74)'
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The s.nthoeyân1d1n f oriûãd by heatlng Q-methyÈ 1so-

rnç]acaelc11n ln }N-trydroctrlcrlc scld 1n a bol11ng

weter-batlr f or 15 rnlnut*s wås ertraet'cd wlth amyl

alcohOl and chrornntogreliheil tn t'Fttrestal" so].vent.

The ¡nthccyanldln had Êf O.5B (anthoeyanidln fror¡i

meleeaclrll-n, Êf O.58; cyanldln Rf O.55). The

apþep,rance of the ehromat.ogrån before ancr a:fte¡ betng

,eprnyee v¡1th ethanoLle a.lunrlnlum clilorlde rJas slml-}ar

tc the alrpeårenc€. of L ctrrsnatogram of the antho-

cyanl din f rmr mel"aes.c1riln.

tlet¡1 rotP*tl.on ¡ The nraterlal ueed wrìê an alr¿irled

eaiirple, of whl,eh 11 8.Omg' loat 17.}nig:. on rlrylng

19 vacuo at gcio t'or I h<nr.re 1.e. 11.b,r{. The materlel'

drf ed. ln thln visy showed on pFFer ehromatcgrerrø

(nn'u, t ?;ri,acetlc aclcl) only one apot of the same Itf

as elrdrl.ed rnaf.ertal. Alrdrl'ed matertal wae used

for r-¡e*eurçmeñt of optlcal rotatJons; the epeclf lc

rotetlonÐ are calculated lvfth res¡reet to the anhyd:'oue

conlll ound.

I, solutlon of loorng. lD 1oml. ,lf rnethanol at ?.zoC

go

¡1
2Z

-^e'¡22
had an crpttcal rota tt on of -0.56]0 t. Ê. I o¿ I -62 .L l"
(9, o.9 ln Þlec'H).

A solutlOn Of 1 oomg. ln 1 0n1. of acetone-water 1

at 18o rrad &n oçtl'eal rotatton of -O'6780, 1. ê. [*l D

-75.6Û (ç, o.9 ln acetone-wat'er, 1:1)' To thlg

g olu tlon, o.1 m] . of 1 oN-hydroehlôr1c aeld wge adiled';

the Eolutton ws-s stron¿Iy acld to lltmus' The
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optlcal notetf.on t'¡es determlned nt lntervalr: over 2!+

hc¡urs; there úvas no definLte ehançr the r"eariln6¡

a.fter 24 hours belng -o.6600 i.êo [*1" -'71+.to (eornect-

ed for clllr¡tåon).

.1\ .s olu t I on of 1 COmg. ln 1 Onl. of r11 oxen-wa ter 1 :1

had an optieal. notatton of -O.5tlo st 25o 1.e. L"li
-57.? (_Ç, .o9 in cloxan-water I :1 ). To thtn sol-utlon,

O.'1m1. of 1rl N-h:tt1 rochl orlc acld waË aclded. Tìte

optlcal rot,¡ltl"on wrìn -O.6570 after 1l hourn,

-Ð.616o after ;?!. Ìror:ns. TÌre l-atter readlng

to ['"]o-ee.tro (corrreeted for rlllrrtton).

nnd

c orn e.:ponde

A qolutlon of 5OOmg. 1n 25m1. of tll.oxan-water 1 :l
wae prepanecl, ,ìrlrì -rte'¡t n t 25oC ln a l+dm. polarlmeten

tuìre. The oatíca1 rotahion wAß -l+.1 97o+, t" ], -58,20

(9, 0.9 ln dio:ran-water I :1 ). To thls sclutlcn,

O. ?5rn1 ,. of 1 OT{-hydrochlorlc acld was add ed. the s o1-

utlon l-mrnedl¿rteLy darkened, but reatlln6s becarne

Bonolble a¡1aÍ-n after l¡ lrours. Readlngo welle -\.77o

at \i, hourm, -4"800 at 6 hours, -h.72o at 1O hours,

-l¡.53o at 50 Ïrour.c. The sol-utlon then al4aln t¡ecalne

too cta::h f or the optlcal rotatLon to be detenrnined.

Derivatlves: The pr,¡duct of methylstl on of Q-rnethyl

lsomelaeaclrttn with diazometTrane 1n et.her waa not

obt¿.1ned crysial.llne. Portlons c¡f t}rls methylatlon

product were converted to the aeetyl and p-toLuene-

sulphonyl Cerlvatlvee, but the produete dfd not

cr}rsf s 111 ee.

"Bf%tå"ut rrom o.5s. of !-rnet'hvl 1aÈThe methrl^
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melacecldln '.rrrss dlesolv*d ln pyrf Clne (5m1. ), and

û.75g. of ¡-rrltrohenzoy'l cÌrl,orldç: gtlcied. Tlt¿' ¡nfx-

turc r¡rlg ireated unt1l Lt becamtl ircr,rogeneg'¿s, a.nd then

lef t n t 1. Oor,r tetì',.,crnttrre. i{ext de.Í I t,rs rnl.xtllre waÊ

dJ.Luteiì ,¡¡1th iv,q.tei'. The crude prcduc+, $åvcao frcm

tneth::no1-, r yel-!'ow lol'1d (!-rnc;tir;r1 Isorrielaca'cidln

tetrnrn¡:tïryJ- ether .E-nltrcbensoai.,e?) nr. p . 117o (39mS. ).

The purlt)t of thls pro6ucr, .trrag rloubtfuL arxl 1t '¡vas

not annlyaed. Tt úavß a retl cc¡lour r¡hen ireeted ln

etheno1ie hy,lrochl"ortc åclcÍ.

I:onre Ln cJ i:r 1n tol 1 one.l

ï? aret ün e l"orator w ork.

(o) Tkre fo.l.lowrn¿ç nrlxturec !'rere prepared:

(t ) þflng. of Q-eth¡'l i c ottelaca clo ln tn f). þrn1.

of et-h.anoL u,¡lth 8,Omg. of =odlu¡n ¡-toluene-
err-l.plrlrnte dthydrate (tge) fn o.Srnl. of

weter ¡rnd CI.Oþrn1. of seettc aclrl.

(Z'i Âs (r ), Ïrut orolttlng tire tclueneni:l-phltrate.

(5) .¡\e (t ), but unlttlng the 9-eth5'1 lÊoritelÊc-

aeicl tn.

Af ter keeptng tlre aclutJcn* ,lt rr¡o¡'rl ternperature f on

about J weeka, enmplee \,veïte eÌinornatcgra.phed (Bt''tig, 1l+

hotr.r¡ , 29.þ.cttr. ). l,îlxture G) corttained lgonelacacliltn

(Rf O"]t-O.il"t ) antl Ç-eth¡r1 l¡orneLecacld,ln (nf 0.61-

0.13'i. idlxtrrre (t ) shcwed tracee of theee leuco-

e.ntlrocyanlillne, ancl a large spot (nt 0.65-Õ'76)

glvtng a brlghter red wtth lìouxrs sprây than dfcj
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tltç 1çuci¿rnthocyanldln¡. Thlc rnaterlal ål-oo reduced

the ferrle-ferrLeyanlde resgent moro strongly.

llhe ¡,reeeneÊ, of a nev{ cunpounC 1n mf-xture (t ) w s

conflrrned by chro¡latogr:r.phy in Íl?ïl n,cetlc aryld (p6.5cm);

the new eompound hacl Rf O.]l¿-0.l¡J, 1:orrelaeeej-d1n

O, 51 -O,6hr Q-ethy]" 1s omelaeacl.cl in O.6h-1.71t, and

g-tol.rronesÌtlpirt.nlc aclri. (detected by ferrlc-fen:r1-

eyanida reaEent,) C*83-o,,38.

t*f tnr sl.o,nl evapo::at1 on for about 2 x¡ontha, colour-

le$e prlerrnn forrnn.ì ln rnl"xtrrre (t ). The mcla.r ratlo
of the :reagente tn mj"xture (t ) \ÀIas leucoanthoeynnlclln:

sulphl-nate: aeld 1:2.llz7 ¿1.

(U ) A E:ol:rti on of Q-eth¡¡l I ,:crceLaeacid i.n (O. ?Og. ¡,
anci n r:rlium p-tolueneor.rlphln.ste dlhyû y,ate (O.335g.)

jn wat,er (1m1. ) end aceti.c acld (0.zrnl-.) wås ç,¡reparoed,

'Ihe sol-rrtlon vt"âB heateci -{-n a test tube 1n n boJ.l"lng

water-bath, and $aÌiir,ieo lvere lrLthdrawn nt lntervale

ano chrornatograpired ln SA';d snd In 2!:'' acetLc nclÕ,

The cornponents were detecte,.l with Iìouxts npnay and

lvlth ferrlc-ferrlcyanlde reagent. Tl-re reeults are

given fn TurbLe 1(i.

, Table jQg

Fonnatlon of =ulphone from O-ethyl lsornel.acaclrlin.

Rf val-rr es
BAW 2i'" acqþ1e

Q-Ë¡t}ryl 1eo- O.64-0.79 O.5h-o.66
neln cacldln

Iaornel-aea-eldln 0..51 -CI. 1+O O. l.ll+-O. 5o

NEw compound o.69-0.85 O. tz-o.l+o

Tlrne (mtns, ):-' 5 1a 2$ 50 6a lzo
?++++ + +

+ + + ++

++ ++ ++ ++ ++ +#
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Tn ¿r ¡nlxtur* nprclo uil â,3 ¡.rbove, but oütlttlng toi.uene-

i;u1çh1nate, !-eti:"çl- i.lürnelacacidln weto Jreíient after 5

r¡rlnutes 1¡t the bofllng vlater-bath, but no1! later.

Traces of r;relacaciriln apçearori to be present after l0

rnlnutes kiei:.t1ng; the re,'ralnlng pclypÌreno:-. -¡:e,i present

:t ô 1 i;ì orrc l"a ceelcl1r: .

iilhe lampl** ;¡j.'bhilril,vn "froiirlire ec;mplete reaction mlx-

ture e+".J"}r 5û ¡:nd 12C rriinut*s forrnei,l c1'yË'bals very

qrrrc^,,1y cn ccollng. Tire reactLon inix'bure letri;rlnlng

after .e11 tlre :iî.lrlple3 Lr.ld been withdrawn wa+ ¿:.l1oued

to i:oc1 irl.:rvly; 1'b ueglosl tecl slÍght1y ccloured prlstao

(O.1 9irg., 79r"',). Iì*cryete111 satl,cn froiit wâter, wlth

rllow coolln;¡, gsve the ;ulpirone ao c;rLourLeg¡ pr'1ÈmE

( 94,r,:3. ) .

( 
") 

Leucoantìroc;raniriin mj-Jtt\lr€, r.tarinly rneLacacldln

but rlrìt'}c :ï.n colour (+g. ) !'Jas riiseol"ved Ln bof.1.Lng

Orfi Ìrl-ir;rdrocnloric :r.cld (r:0rn1. ), nnù tTre tolutlc¡n was

he::.ted uuder ref lux in a boiltng wate¡"-Ì.:'ath f o¡" 1O

uri.nutes. '4, hot eolution t:f *:cilutrr toLuer:esrrlphi.nate

ulhydrats (t zg. ) i:l '¡;ater (¿+OrnL. ) an'J acetlc acLd

($nr--., ) rrairì *.ddeú, &nd hes.ting co:ntlnued. À 1ftn1.

sanrple was wltlrorat''rn lruireCi-ately, lnd further gamples

at intervals. The oanrÉ..ee ligre l.i;ft a.t roorn ternper-

ature for J days vrrneit tÌre cryst¿tlLlne pro<luc'b frotn

eeeh sarnple lvâ.Ë col]ected. the yie;lrls were ag

f c11o,¡rs: (no heatlng) O. ol0g. t (10 nrlnutes) O'18!g';

( eO r¡rinu tes ) A.21Å+d. ; (J0 nrtnut es ) Û.Z'Ì.Jg.; (45 mln-
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utes) O.t3l+5.; (6O mlnrrteo) O.ZL¡lg.; (9C minutes)

o,1iJg.; (1 20 rnlnrr teç ) A.266g. . Tlre produets af ten

l+F and 60 rninrrtee were clark, 4nd thoçe nften 9O nnd

12O mlnrltes tygre Very de.r]<. one f'ecrygta]llsatl on

f rcrn water (cnrbon) gar/e colourlesa ervetaLs'

(A) -ï,eucoanthoc¡ranid 1n rnlxtrrre (l+.f,jg. ) waî{ illeeolv-

erl 1n C.01]¡!-hydnochlortc ael,d (65mf .) anå the sclutton

wn: heta.ted 1n a botlt-ng wster'-bath f or 1O mlnutee.

Â11q*ots ':f ÈGnl. (epp:roxlmately 1.Jlg' of leuco-

an.thocyanldln) were w1 ttrdrawn and added to the

FolLo'rlng mlxtures:

(t ) 1.31î,. of Ðoitlum !-toluenesulphtnate dll-

nydrate ln þm1. of water and 'l 'Oml' of

acettc ae1d.

(Z) 2.og. of sulphlnate ln Trnl' of rvater ancl

t .5m1. of acetle aeld'

(:) J.Oß. of emlphlnete tn 5ml-' of water and

2.?5ttt]-. of acetle acld''

The guantltlee of eulphtnate are approxlmstely 1 5t

2.2randt.Sequlv.wlthreepecttotheLeucoantho-
cyanldlng.Eachmlxtnre+waßheatedlnthebotltng
,,r¡ater-bath for jO mtnuteo, then left J claye at room

tenrperature t¡ef ore the producte r¡/ere e olleeted ' Thg

yleld,s wol:e (r ) 0.4og., almoet bls-ck , (2) o't+nog',

trrov¡n anÖ (1) o.4]o8.r pale' The products were

readllydeeolourloedbyreeiysta]"11'eatlonfroroweter
( c:erhon) .
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(e) Lcucognthocyanfdln mlxtune, rrøl*ly laornelacaeldtn

(3S.) was aclci.rrt tc' golutlone of socriurn tolue¡te-

euLþhtnate rlihydre.te (6ë., about 2.9 equ1v.) fn watcr

(l¡omt. ) contalrrln*" (t ) 2.Ài¡nI., (â:) 5'2mL. , (3) I+.8rnr.,

(¿i) 6.l¡$11., of' aset,lc aclrr (1.e. 1.}s l,'.D¡ J-{l f:nd 4'O

equiv, wlth reepect to tlie aul¡rtr5-nate) Fm the so}utlone

utere neated t'or JfJ rrilnules ln å Lrof.ling waten*bath. The

cryatalllne produci,¡ \i€re coll.scterj after 5 dtlys at roon

teurpenatLlrle, ænrl a¿uin after 7 nrore days. Yields werrc¡

(1 ) t'irs t c.r'r-l¡.n, û. i;Jg. ; Êrlcond ortop , O,2llg,. t +-otal;

1.11g.); (s) o. 17, {J.?9r ('t .o6); {3) o.7å' o.54

(r.tz); (l+) ft.1b, o.g6 (t.oÊi.

F.,er:arat1 or.¡ r.ncni r¡lelacagirlln I lieeiltetsl"l"J.aed r,rcSacaclo-
--..--......r¡l+

ln (O.6t 28.) was ireateEl tn OrOli{-h;'drocirlorle sclÔ

(lOrnt.¡ 1¡¡ a bo[}!n¡i t¡¡aterr-bath for 2O tnLnutee. The

rnclecaeloln dlsao'lved eornpletely *fter J mlnuteo, and

the flnal solutlon ws.e pele Ted' /roetic acirl (O.7ûn1. )

aRu eodlurí¡ ¡*toluenosrrlphtnate dlhyrtrate (l .27g.) were

added (molar ratlo, nelaceeldln; aoetLc acld !.strlphtnatg

i:12:6) ancl the aolutlon was heated 11 a bolllng wuter

bath for 5f) mlnutes. .¡'fter coollng and eeeding emall

cnystalo \x6re ¡"apldly depool ted and were collecteÖ

af ter 2 da.ys: O.5U7g. {,36,¡), ËecnyEtal.}l satl on

(canboni frou þic acetlc acld (aOnl,) $rve

leomela-aaclûtn_ p-tolyl_9¡t.þBoltg ln pale plnk prleru
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191 :

["]" -at+.30 (e, I 1n acetone).

Acetylatlon of the sul-phone (1 OOmg.) wlth scetlc

anhydrlde (O.4n1. ) tr-n pyrldlne (Zrnl.) wernlght ,ct

roorn temoerature gave, after reeryetalllsatlon fnom

ethnnol, the p-eg!3:"q9e_W! ge_flge_tly-q 1n ftne needleo,

rit.pr 191 o (89mg. ).

I-EePz!å.!! on rom O-e J. s omelacaelilln: Crystalllne

Q-ethy-r 1somelaeaeldLn (57t*g. of a sampLe v¡h1ch loet'

iff" on rlrylng) \rvae ill.soolr¡ed ln O.OlN-hydr.oehl-or1c

aeld l5nü, ) by hee.tlng ln a bo1llng water bath for one

mlnrrter and aeetLe aefd (o.55mL. ) and eodlum ¡-tol.rrene-
sulphlrrr te d f.hytl nate (O.6h3S. ) were atldedl. The

solutlon wan heateci ln a bol1ln,g water-tratlr f or" 34

mlnrrten. CrystaLn fo¡med q¿uickly tn the eooled and

eeratched solntlon, and v¡ere eolllected after ? days;

o. ]9g. ftlli,). Reeryata[lsatl on (carbon) frorn lfo

acetlc acld (p$ml. ) g*ve i.eomelaeaeldln p-tolyl eul-
phone aa col-ourless prlsmø (O. 11 g. ) m¡Þ. 1 o3-t 11 

o.

The mel-tlng poLnt of a rnlxtrrre wl.th that prepared from

lufo,melecacldtn was 1 02-1 I Oo, -21+.5 (9, J 1n acetone).

Acetylatlon ae tleeertbed for the produet from

meLacacidln gâvo, after reerysta.1lleatlon, the penta-

aeetyl denivatlvnr ñ.p. 1g?-193o (grxng. ). The mlxed

meltlüg polnt wtth that derlved from melaeaeidln

wae 1 91 -'l g2o .

Pnepa ns.tlon f rom leueoa nth oevanld 1n mlxtureB:

(a) I,aueoanthocyantdln mlxturc remalnlng aften
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crystalllsatlon of Q-ethyl Leornel,acecid'¡n (9. hg. ) wae

bollecl f or 1 0 mlnutes tn O. O1l'l-hyd.roe.lrl-orlc a cld

(?ooml. ), acetlc acfd (2Ornl. ) anrl eodlun ¡-toluene-
sulphlnete dlhydrate (a5g.) were added and the ¡nlxtrrne

vrae heated ln 'e bo1llng water-bnth for J0 ¡rilnr:te:¡r

and then left at room tanperature for 7 daya. Yleld t

l+. 54S, of sulphonea.

(t, ) f,€.u coãr.rthceya.nf-d1.n mj.xtrrre (l+.73g.) wao þ olLect

1n O.OlN-hydroehl-o¡'tc a.e1d (60rn1.) for'1 O rnlnutes,

acetle aef.d (3.6m1. ) and ecdtum ¡-toluenenrrlplrlnate dl-
h}¡drate (9g. ) werÊ arÌded, and the ntlxture was heated

ln a bo1l1ng water-bath for JO mJnutes. The yield

after l+ days at room temperatu.re, w.En 1 'Lrt'{. of

eulphone.

(e) Frøn 9.9g. of leueoantlroc¡'enfdLn mlxture, wlth

0.01N-hydroehlorle eeld (t 3om1. ), aeetlc aeld (8nr1. )

a.nd sulphlnate (COg. ), 7.h0g. of sulphone waa cbtalned.

f s ornelacac d to su1 : The cry$tale

(prlsnrs) frorn waten were colourless or faLntly plnk.

Ttre produets melterl Elo¡¡ly ln the 3ange 1A2-115o

to a clear, vteeoue syrup whteùr became l-ese vlscoug

at about {7Oo, and a.bove t'hat tenrpenatune becsme

ned at the surface exposed tc a1r. The oample for

analyelÊ !ÍaË drted cnrer P2O5 fon 1 day at atmospherlc

preÊÉrure nnd r oom ternperature. (Found: Ç ,54.8i

H,5. Oi $r 6.6 . GZzH2oOBs . ?HZO regul r'ee Cr 55'Oi

If , þ. O; g,6.714r) .
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!!eg[ltv lg gtqgec¡us- solutLo,nsl euiphone (5Orng' )

was heated ln test tulres 1n a bo111n6 water-bath in

1m1. portl<lna of wsterr åqueou' 5Îí acetlc :rcf'tl, and

aqueous fi'ii pyrLtll¡¡e. SampJ-es v/ere wit'nlraivn at lnter-

vals up to 60 ,llnutes, snd shrornatographerå (Bi^r,I , 12

hcure) . l¡rìlcoftl¡ùiroeyenltll.ns rrnd polyphenols weno de-

teeted lslt5 1iouxts spray and ferrlc-ferrf cyanlde

sprays resPectlvely.

the oulplrone dlcl not dlsgolv'e ccinpletely ln i'rater;

the cìrronptograffie sìroruetl that apart from the ;rulpiione,

the only polyphenoL preaent was lson¡elacacldln, 1o

tracee onLy. The eulBhone ûlsoolved cOmpJ-eteLy tn

thre 5i. acetlc aci.d solutlon wlthln 20 nínutes; the

chrr¡natograms showed traees of leorcelaeacldin, enil

at 45 anrl 6o rrrlnutes, posslb,le tråces of melacaelciln.

Tlre eulphone olssolved ln the ll;, pyrtdlne SoLu.t1 on

wtthtn .lo rnl,nutes; an ol]y oueperrston formed on

slieht coollng. Tlre solutlc¡n darker¡ed sIlghtly dur-

lng the heatlng; ttre chroiltatogrelß choJved rnalnl¡r

sulBhone, rnith traces of lscrßelacsrcidin'

,¡J 
tal¡lll-tL 1,å gg,g'b o,r¡e : $ulplrune ( 95roe' ) !'ras b olled

f or 60 ¡nlnutee in $nr1. of acetone prevlously drled

over potaselufr carbonate. Chronatogråns (nnl'r, ?i'i,

acetlc acld) showed 'bhat no other polyphenoL v¡ae

pr€sent. Tlre acetone solutlon r,vas all-rrw*r1 tO elfApor-

ate at troolt "bemr-¡ernture; cryËta1s of nulphone

relflal ned.



Rec tn] a 1on of eru.de eul on€: Cnrde su

1 9ll.

lphone

(t g. ) vtae recry$taLlk¡ed f¡ orn (t ) 5e)"n1. of water and

(a) f,Oml. of jl,' aeetlc acld' The eolutlone were de-

colourlsetl whlle hot wi th carbon, a"nd left at room

temperature for 2 dlaye. The ylelde were (t ) 0.738.,

(g) o.779. of al.rnost colounlees eryetals.

0on_1e-E-Ð-l on to a.nt cl ln: The sulphone wae heated

1n ])T-hydnochl.or'1e acJd tn a bollLng water-bnth for

I !. nTtrrruten, and the dnrk red sol.utlon wag extraeted

wLth nmyl a.Ieohol. The extract we.ç ehromatographeô

1n tfForestR.ll-" sol-vent. The s1nqle anthoeyanldln

for.rnecJ had the "Jame Rf ås t]le anthoeyenldln r:remred

e1mtr1arLy frcn melaeacidln (nf O.58, eomr¡ared wlth

eyanf.dln Rf O.55) antl the appetranee of the ehnmlato-

grsrßr of the two rrreparatLone wae slmllar both bef ore

and after belng sprayed wlth alcoholle alumlnlum

ehlor1de.

!gn!g.:ggg!¿1--dSr!y'qttye : Recryetall" leed sulphone

(O.5Og") wae aeetylated wtth aeetle anhydrlde (zm:-.)

ln pyrldlne (tOmt. ¡ at roorn te-mperature overnlßht,

and the eolutlon we.a then poured Lnto water (8Omt.);

the a.queous layer beeanrc ptnk. A ¿¡rrmry depoalt

formed whlch eryetelllaed durlng 2l+Yroure, and 'üaB

dlsçoLved ln methanol, eharcoaled, and the solutton

w aF c on cent m t ed to alr out 1 Clrnl . The pn odu ct

clrJlãtalllsect ae verry pale ptnk needleer ffi.P. 191 
o

(o.32.g., 47f,). Reeryeta11lsatlon frcrn et,hanol EFvc
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eetatg ln

l sio t"Ij -1 r. 50

(9,'1 ln acet,one). (rørnd; cr59'o; Hr5'O; Í3r5'J;

o-acetyl 2 3Q.3. cAzllsoalrs reQuineo C, 5ö'7i Hrh'6;

$ r 4.9 i O-acetYl 52.9%) .

letntlmethyl ethe r: Hecrystallieed eulphone (tp). ln

methanol (t Omt. ,¡ waa treateo at 0o wi th diazometirane

(f rom 1Og. âf nltrceomethylurea; ln ether (t3t rnl. ),

added tlurlnt , ¡illnutes. ¡rfter l-¡$ houre at room

temperatüßr tne eolutlon wae concentrated to about

!mI. i slow evaporatlon of the reeloue gave a elear

gurn whlch cryetallleeo after three mont,ne. Tlre pro-

duct was trrturated with etner which left o.8þg. of

eo1ld that, coulci not be recryetallieed f rorn acetone-

ether, 'irut eryetzlllsed frosr a synrpy solution ln a

Little acetone anu íiúaÊ collected anO waahed wlth

acetone-ether. f same l-acacloln p- tolv1 sulphone

tg-trgmetlryl e-tf,rel wae oþtal'ned as plates, Iìupr 153-

1 54o. The llquld formed on nel tlng became dark' red

at Èhe Euuface at about zaao ['r]t-r*:.rt' (9, 1 1n

acetone). (Found'. a162,5i Hr 5.9; 3r6'4; uÜir3r2['4'

C25ri26o6$ requlree ü, 62.1+i irrS'6:' sr6'4; uol{5r

24.8þ,

'IejIamSt"ÊJrJ etrr-eri9-g-tat-e : $uJ'ptrone (1' 58' ) wae

methylateua6nbove,ånuthçcnrde¡rpthyletherwag
aeetylateo with ecetlc anhydrlde (i.¿rnl. ) anci pyrlúlne

(1OmI. ) at room ternperah¡re overnlgbt' Addltlsn af
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water (Uornl. ) c¿rue ed tlre ¿eparatior¡ o"fl a visc<jus o11'

Thlg wae ,liseolved ln ethanol, ctrarcoaled, rnd the

eolut,Lon sonc$ntrateù to ab'rut 10¡n1. bef ore eeedtng'

(A pr'evloue preparatlon !15ú give:r no cryotaLa frsr'¡

nrcthanol, uut hac glven cry3tals f'rca a trtlxture cf thc

gum wlth ethanol ¡¡f,ter abcnrt 7 d.ays). l'{oet of the

produet separateu as Ê gunr the'r¡ cry$tqllleed as

bundlee of neet)les curing a week; 9.636' , l+7';:¡ II1'p'

117_11go. Iiecrystallise.tl on f rcnr nretlrânoJ gave

aei t L tirer
o

ggg!g-3g ae flne needles (0.ztig'), Ilrrpr 119-132

t
I

l-J!-m.t" (9, I ln aceüone)' (Ï'ound; c'60'B' 60'8;

i{r5.6, 5.9i s¡5.7; u-n¡etiryl, 22'5; c*acetyL 3'7 '

crgH3oogs. Q.5l{2o requl'res tr61 'o; i-It5'7; $'5'8;

u-rnethyl , !'-¿.5i O-aeetyl , 7 'b/') '

o1 +u r di dl â d o

sulphone.

TergÌ-capic¿ n år9ln 1tëJ'I'gtct'1.99 Vr The ethan o1-golubl'e

portlon of the etJrer extract froli¡ tkre ',vootì' (fractlone

(a) and (c)) waÊ taken to drynese, and t'he realdue wae

eub;ecteotoa50tubeeounter-eurrentcilstrlbrrtlon
betv¡ee¡r ethyl aeetate and' Mrl1 5 phosphate buffcr, PH

7.7. lire polyphenol mixture was addeü to the firt:t

tubeonly.lhealsirlbutj-cnv.lagexanrlnerfbyBaller
clrromatography (SÂil, 20clit') of sarnples frorn elren-

nu¡nbered tubes. î'k¡ÁÐ racuLto are glrren 1n Teble 17'
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Teb_þ__ 1J.

Çounter-eurrent d J.strl¡ptfron of polyrhenol-s from

Extraetlon V.

Oomponent Tlxtent Peak Ef

Teracacldtn 2a46 29 o.ll0-O.52

fsoteracaeldln 2I+-32 lndef- O.55-0.60
l"ni. te

Q-Içthyl lsoteracael- 1l¿-l+Z l8 A.61-8.72
dln

Unldenttfl ed l+2-5O h8 A.7,-O.85

the tenmlnoLogy of the leueoantnoc¡rq¡1d.j.ns ls de-

rlved by analogy wlth the melaeacldln senleet. The

arnount of leoteracacirlln wâs very smalL compared wtth

the amount of teracacldln.

The eontents of t¡bes 2A-12 were eollected; the

ethyl neetate phaae wâe separated, and the solvent

wag removed to leave l.58rg. of re,gtdue. Contlnuous

etihyl aeetate extraetlon of the aãueoue phase €{ave

1.6Jg. of matertal. Both these fractlons were brown

powdere ; they eonsLqted of crrrele terqescldln. Re-

covex{y of matenlal from the othen tubes ylel-ded the

f o].lowlng; tubes 5t-15, O.h6g.; ]6-ltñ, Q.Jpg. nalnly

Q-ethyl. lsoteraeseLdln; lrl -\7, O.66g. ¡ l¡11-lo, 1, ?,g.,

msl.nly wax.

Teraeacldln fr:oln A. tnter ta SN . The pclyphenol

fractlons of Extraotlon !T whleh were extraeted from

aq\reouf, solutton by ethyl aeetate \qere eomblnod (ftg.¡

and subJeetcd to 50 tube ccnrrûer-eurrent d1çtrlbtrtlon

between ethyl aeetate anð M/lþ phoephate buffer,



1 gg.

pFI7.o. Tha polyplrenol mlxture 'r¿as addec to thet+#8t

tubee.

Fìxarnlnatlon o1i the ûtetributlon by paper chrornqto-

¡lraphy (2, aeetle actd) nhowerl the presenee ln tubes

24-36 (peak at 29) of terncaeldln Rf ll.l+6-0.!11 nnd

1çoteracaclclln Rf O.5B-O.68. Ot-,her polyphenols lvene

preeent 1n tubee l¡O-5O.

Tha eontent,s of tubes 2l+-.î6 were colll.eeted; the

ethyl aeetate phese was s*par.ated end the rlir.norrs phaae

vras eixtraeteC three ttmeç l.?l+Jr an equal voLume of ethyL

aeetate, the combtned ethyL neetate extract- rïere drLed

'wLth sodlr:m sulphnte and f,he solvent removed to ]eave

4.8g. of reç1tlue. Pepen chrom +*ograrùv (nl';;,t, 16 houra,

51 .hcm. ) shcwed thnt thle product eontnlned teracaeld,ln

Rf O.l+6-0.$[ and Q-eth¡r] leotoracacJ,din Rf O.75-O.87

A 2% solutlon of thle materlnl. ln waten wac heated 1n

a boll.l.ng water-bath for 2 hotrrs, and. the nol.utl.on wao

examined by chromatography (Br,',i, 15 hclu:re, ?7.Ocm. and

27o aeetLc a cld¡ 5 hor:ne, ?J.6em. ) . The solutl on con-

talned teracacidtn and teoteraeacl,lln; _O-ethyl lso-

tenacaclcjfn wae abeent. The Êf val.rreç are glven 1n

Ta-bl"e 1 S.
'lable I 8.

Rf l'a1ueg of leucoanthocyanldlns from A.

BAW

Teracaciqln O.47-O. 5l+

Ieoteracacidln O.58-0.64

Q-EthyI lsoteracaeidln O.78-O.85

lntertexta.
2f" aceþtc acld

O.l+1 -O.52
o.58-oe68

9.67 -a.76
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'j.'Ìre cc¡ntents of tubes j7-5O lvere r-esü/ ered (*"

descrtberl f or tubes e4-J6); 19.-1g, Thls îractlon

contalneci tiuch watar-lnsoh.rble pillytneric lihenol-1ce.

¡luch trrolyrriorlc tnater'lal rilt.l¡âiíted in tne f irst few

tul¡ee of tlrc ui:rt'r'i butlc¡1.

'r'hlo clicirj"brrtion u"tao nepeated oir tlre polypìrenollc

extrectlveR frorrt I'lx'bractlt¡ns T and Y. The regults

åFê BìtlilIlarlsed 1n Table 19.

Table L2.

Co\rntr.tr-currert'U cjis trilrutlons of, .1t. lntertex,lq poly-

irheno1e.

Ilxtrncti on )r

Ilxtraetlon X

Uxtractlon Y

PolLy¡rherrolo used

319.

?.2.5

3o

5o

3t

Producte
lubeE
J7-54

19 
"1

15.8

2319

22.4

lfubes
34-j6

4. Bg.

1.6

2.4

''t ',Ç.1

'r'jhen bhe polypTrenol ¡nlxi,ure fro,r¡ lixtnactlon Y was

aclderl ln the first tv¡o 't,ube n, the etlryl ac*tâte pirase

becarne the heav1er., and the aqueouo phaoe n,aÊ trane-

ferreiå untll the ef,Lryl acetat,e phaee lrad k¡een suffle-

iently dlluteri wlth lncctlllng ethyl acetate for the

distributton to flnctlon norriially. It was tireref one

neceseary to adrå the mlxture wer the flr'et three

tubes. In t?rese tlietrlbutlons, tut¡es ,+O-h6 eontalned
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p-ethyl leoteraeacidln; the amount of pol¡rmerlc

rnaterfal 1rr tnese tubes wae too hlgh to permlt 1nd1v-

lduat cietectlon of i¡ther components.

îhe fractlons :from tubes 2l+-56 of these dietribu-
tlone were collecterJ (16,og.) ano boiled ln ethanol

(1'¡'tlrnl. ) with acetrc actci (1 .7m1. ) for 2 hours. The

aclvenf; '!yas l¡emoved, and the resldue wae gubml.tted to

counter-eurrer¡t dlÊtributlon aF above. Tubee 24-4Ð

(peatr at 52) cont,alneci teracacldln only (5.1g.;.
ü-ethyl leoteracacidin waa preeent 1n tubee l+1-5O

(pear +7)i the fraotlon from theae tubee (U,.fg. ) wae

very dark anq contalnêd ¡m:ch waten-lnsoluble matenlal,

fråcïLonÊ ,flrr¡¡n tuþea 37-5C of the distrlbutLone of

polyplrenol mixture w€re col"lected (9.2g. ) ard heated

ln water (6rnml.) conta1nfng acetf.c acld (lemt.) for
2 hc¡urs ln a boll1ng water-þath. i{uch rnate¡.lal dld

not crleeolve. t'Ire nrlxture îvag cooLed and the solrrtlon

wes decantetl; the i"¿et reeldue welghed 729. The

eolutloD was eub;eeted to a Bush and j:ensen riletrlbu-
tlon of the earne pattern as tirat used to eeparate the

leucoar¡tnocyani.dlns of the nrelaeaclciln nerles (}*'lgune

5'); 2ti;ml. of ethyl acetate anq b00ml. of ¡6/15

pfioephate buffer ph7.O were-uEed la each veesel. The

ethyl acetate phaees frcm thls olstrlbutlon contalned

2.1 .\g. of mrteriaL. the aqueouå phaeee were cornblned

and cencentrate6 under reciuced preseure t'o 2OOm1.

the eolutic¡n wae J'litered fronr Êotne lr¡eoluble rnatorlal,

aRü co¡rtinuoualy extracted wlth ether, whteLr geve l1.BB.
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of msterlal,
The latte¡ f raetLon $rÊs bol1ed 1n e tlranol (t OOmt. )

v¡1th acettc eeld (1ml . ) for ? lrcurt, the so].vent wae

rernc-vÊd, and att,erlpts werê mnde to erystnl.llne the

reçldue llrorn et"ha.nol-weter wf t,hout sueeeÊã. The

ÊoJutlon 1n ethenol (z}mf.) and p¡aten (tOon:.¡ de-

poaltccl nruch atnorphgya materlal. The eolutlon waß

flltered, sncl after the addltlon of hydroehlorlc acl'd

(O,1m1. of lclN), wa.F br:tleit for 1o mlnutes; a

¡olutj on clf codj.urq ¡-t,oluenenrrl-phlnste ctlhytlra.te (tO$¡

1n v¡nter (pOrnf . ) nn1 aeettc acld (6m1. ) wns adde<l, and

the mf xtu.re was ltented 1n a bolllng wster-bath for 30

rnl, nu +'e:c s oteracaeid n È o Isu one was deposlted

f n amal-l erystnle v¡Ïren the eolutlon wag eooleO, and wag

ecll_leetoet next day (5.frgf , ¡; no f\rrther depoeltton

oeertrred.

Me atlon ¡rnd d tlon of teracacldin;

Teracaelciln wa.ç ob'.alned above aa e f ree-flowlng

br.own powderr Teste on small oortf ong showed that

1t would be posslt'le to obtain 1t cr;vstalLl-ne from

ethsrnol.

Roth terneacldln and leoteraeacldln sulpltone geve

aredcolourwhenh.eatedln}N-hydrochlorlcacldtn
a bol]lng water-bath Por 15 ml.nrrtee. The red materlal

was extraeted wlth amyl aleohol, and ehrqiretogrsphed

1n "t'orestal'r solvent (6 troura, Zoemi )' The antho-

eyanlolnfrombothteracacldlnandl-qoteraeactdln
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Bulphone waÊ orange-redr tif O.74 (cyanldfn lif 0.55,

melacacrclln åntf¡.ocyanldln, kf Û. 5a l .

li,lötiIYL¿r tlon of' tenacacloln.

(a) r¡uÐth rne eu].phate : truúe üeracac:.t11n (t.153e. )

wae bo1led ln scetone with methyl eulpiiate (5g.) and

pctaeaiu¡n car'"oona'ie (tOg.i for $ houro. The ¡;otaaslum

eal"ts were rê¡rlrlvêci tly flltration, and wesired v¡1th

acetone, ancÌ the cornblned aeetone eolutl ons w€re lef t

overnLght aften ad.drtion oJ a few rnl. of åqueous

amiùonls. the acetone wae dietilled, and tne reeldue

u¡as dispolved 1n etner' (üre addltlorl of some et¡ano1

ïras necÈeeary). the etlieral eolutlon wâs wasíred lv1üÏt

water wf th ú1lute eodlurn tryrJroxlde and again with

water, tnen dried (Ila2so4), and e oncentrateù. Terae-

acldln trl rl¡etlrvl etner cryatalll¡ed ln colourleaa

platee (ô.55g. ). .Recrystallieetlon fro¡n ethanoi

gåve rlne neectlee, rrtp . 15g{' t"J:-64.60 (9, 1 ln

Utirti), (t'ouncl: Ç, 64.9; iir6.O; utur 2b.t.

Ct 
BäU O06 requi ree G ,65.Q, llr 6.1 ; vOiIS , 2ó.A) .

(b) WItþ- diagogiethans: Crude teraeasldin (eg. )

wae ,IlrJêolved ln metiranol (ZOnt. ) and the solutlon

wa6 coolerl to Oo. A. cold. (g{)g) eolutlon of dl.azo-

metirane (froin ?og. of ¡tiiroromethylurea) lr¡ etirer

(t 5Onf . ) wae acldeel ciurlllg $ tnl.nutes. The tetnpeyature

roÊe to about 1 Oo. The nÉxture waa left at ÐÙ over-

nlghtrancitlrenatror.¡mternperaturefor"ildayeo
Aeetlc aclcl wa.6 acldeit t'¡ tleetr¡y ren1¿inlng dlezo-
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methane, and the ethereal nolutlon wes wsshed wlth
dllrrte sodlum hydroxlde solrrtlonr rÌrled (e,rtlf.urn srrl,-
"phate) ancl the qolvent w,qq rernovecl* The resltlue
( 'J. Ol¿¡g. ) crystaLLt eed f rom ethqncl-ether; O, geg. ,

rrl.pr 1 51 -1 54ù. Recrystnlì-11satL on f:¡lcm çthan c¡L qave

rì.!3g., rrt.Þ. 155-.57o. The ¡n1xed meltln.q polnt lvlth
tereenclclJ.n trl.neth¡¡l ether fr..om the prevlorrg Ìlrr:-
narntton wnç f 56-1 5ßo.

RenetJ-tlone otr .l g. porttr:nr cf ter¡.eaclcJln yf e1.ded

o.l-+6g. , iÌt. p. 1 51 -1 5l+o and O.17 î:., r)1. n. 1 5i -l El1o. 'Re-

eryntnlllsetton fr.qn methanol- r{q1¡e e.57r.,. Ít¡ïr. l Fgo

,and A.??,14. rn.p. 158-i 59o re.queettveLy.

Oxlilatlon of terR errei dln tnj. nlethyl ethe r:
(a) teracaetilin trl.rnethyl e'hher" (f O7.7mg. ) f n dz,y

acetone (5Ctm1.) was heated on a rvster-bath "r.lh1le

treatad. 'rlth potassl"um penmanganate. After addl tlon
o13 0. 51 9. , the soJ"utlon remalned coL o¡r'ed. îhe

cleposlt 'flas colLected, and w$.q treated tn su.l,nhurle

acld (ZOmf . of 5.ít), with ;rulphur dlo¡rj.de to cl1sçolve

the manganese dlox1de. The rnlxture wne hented to
bolllng, and flltered while hot. On coollnff, ihe

eolrrtlon depoetted 24.3mF,. of eoloured erygtaln¡ il.pc

135-17Ao, whlch wel:e prrrlfl ed by dieeolutt on tn 1ml.

of 1A¡.d" sodlum blcarbonato (s few mg. rematned rln-

dlsaolved), decolou1Lsatlon r,r¡1 th carbon, aud ndrìltlon

of hyelnochl orl e aeld (O. ?ml. of I $N) . The pneclpt-

tate wae redlssolv+d by heatlnp;, and eoollng frave



P04.

16.6in$. of sl-1 .$rtl.y yel] ow crystttL.¡, ir.Þ . !{:A-1-/7o.

$uhllrntlcn Ìrndeï' water-pump vacuulti ,at 15Do (b'rtÌi)

Lq&ve 1ll.1IrlA. of cry:¡te]-e, rÍi.p. 173o. Tlhe ltlxecl rt.pr

wl',h !-rìnlsle acl-d (r,r. p. 1 8O-t tit o) i?3Ê 13a-1i-"ì1 
o. The

r,rl.xet1 m.p. wl.th v::rrrtrLc nc1d. (lri.p. 13Oo) r,'ri; t h:i-1 45o.

The yi-elcl u-as 2!¡11;.

(b) Teracnr:ldin trirnettryl- etlrer (r .OJg. ) vi¡as

bo11ecl 1n .ç.cetcne (5Om:-. ¡ wlth pota.lçlun perlìl*lrl¿çanate

(1 .5i1. ) f o:r L¡ hcrrru. ,\c*tcnrr vlas tlren evaporated,

lvet,er (5rur1. ) hetng arLded #lHIu1*u:ì¡-lec.rusly. Sulplturic

aclri ($nrl. of 1r['i) wan adcled, r¿ld arriphu:' d1r-rxifle lvae

p:--rssed tn untlL the iiuinge.nesc dloxiüe hp.d dj-ssÐl.vedt

l,hrc:ii or6nnlc rilø.teri.nl rem¡l-tred 1t¡ 511Élp{,¡n =1{rn. Tire

ml:lt,une was ixtract,ec r¡¡1th e:tlrel. (''! 0Onr1., th-en four

þOml. portlono) a.nd t'Iie, con^blned ethereal solutlor¡s

t¡/ore v;ashed r;1th v¡ater (tv¡o þml-. por'tf"ons) and then

e:rtrscted. v¿ J.ttr 5'¡i aod lutn carb,onate s olutl on ( flve

1Om1. portl'.¡il$). The ether contalned O.1146. of

rna terlal-, v'h1ch, rlhen cryû t*il,1ged fro¡rr benzen';r gåve

teracacld l-n trlrneth¡r] etlrer ( 51 ng. ) Íìs needle+, rrì¡ pr
o

159-, alone end ¡iil.xecl wi.th pure teracacidin trl-

meth¡rl. gther,

The eroai.um car.t¡onatc solutlons rvere acidlfled

wlth eulphuric acld nnd extracted r,ilth ether (îA-:1.,

then tþree 1 Orll. FoF tl ons ) to yleld Çt.6J g. of r:sterlal.

îhJ.p was dlesol.v€d ln ether and d.lanomethane (fronr

kg. of nttrosonethylurea) 1n ether (16rn1. ) sddeC. Af-
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ter þ rlilnutes, trre ÈOIutl:,n r|-.3i3 evaË¿rate'J; the renldue

nrs3 r" e-di Ssolved in etner ancL tile 'üolu blon ''u:lrì ext'ract'ed

wlth ZI.r-scdlurü hyCroxlde (tlv,r 5ir1. r-rertl cnn), ivashed

wl.t,n v,iat,er (two irriJ-. portt cr:s ) , Crleil (ecrliu,rl :ulphate)

and the etirer ¡'eutoved, ruhlch left 0.54,g. af eryatal!-llne

resldue. hecrls bel llsatl on l-rom llght ¡.retrcleum gave

nrethyl E-an1sCI'be aü r-:'Jlcurless f'rn't !'Jatec' lÌIrË' IrB-49o'

ã.lone ernci rr¡1xeÓ ,ii,lth Èrn âubirer:tis sarriple of t.tre sqrle lTl'pr

Itire gucilunr hyar,oxi'Je er:rtracie !reI'€: car-'brJnst€c1 and

extrect,ed w1 tlr eth*r, ( tii¡ee 1 ÛnrL. f,{rI'tl sne ) ; t'he coÍl-

Lrlneci etiieï,extracts !ieI'É: eiried (scOilrni nulphate) åDd

t,T¡e solvent rËIitLrv&tì, ìl-eni'iflê 0.?9¿' of cryntn:l-l lne

reeloue. IieÚrj¡eta].lisatl. on j.r*)trr rnethanol-t''¡1.:,ter gâve

ir:reihyl -j, 4-q J.r,rethoxy-2-lryti roxyL:ertzoate n s c OloljlrleOA

prlÊrrrÊ (0.ã5g. ), ljiôpó 75-i6o , al one and r¡ri-xr='rl v¡l'th an

auther¡tlc earu1lle.

Tire yielc cf inettryl 3¡ h-eltrnetYtoxy-?-hyoroxybenuoate

wae 4-.¡,,, nnrL crUOe ri¡(Ii,hy} enl+ate, 7(s"to, r:,c.Lçu'Lated On

trti,rettrYl ethrer coürlüln --d r

ctt¡ clu n -t 1

Tìre crudr nulphone (3.¡+g.) wa,r reesyet-rlll;eC from

bo1llng 57i; åcetic eeirl (}ciOml. ) (carbon), and tave

sinall fav"¡n-colcured c"û,irst,:1s (z't 69' ) ' ''rìeerystal"ltea-

ti on ( of 1e. ) 'f rorn sc'çton€-w:ter 1 :1 (?Ornl' ) gave

1 c e acrci ln t 1 one $Ê clusters or' trans-

pr:.rei:t plate' 'ÞecOrulng oli$que ()n air-r) rylng (o'6t 8' ),

*rrp. ?'l40 decoutp' qfter beco¡n1h$ brov'rn at z6ho'
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(9, 1 i¡¡ uce'bottei. (i;ounol ür{io.6;

ÇZp_"iZAC73. ¡iì?O r.ttt'r¡.r'er{ L:, 6t.4; i{r4.8;

? -24
1".J" -r i. G5o (9,

'ietrr¡-ecS:tate; i'-rsebyletlon of pure aul-phone t0.f g.)

;+itli aeetle anlt3iil'1úe (C.¡¡¡il. i ar¡ó i:yriolne (Zrnì.. ) at

r.ü(}i¡ teIlipel'ature uverni¡¡ht, Eeve, after atrcilü1o¡ tO

,råter (.s{'ltrr:..I ír tiilc¿ cl1 "¡hlch was left ln conta-ct

wlr"n viater':-i¡ ir;ure. iite ally proúuct w*s cileaoived

1u ¡¡ie cnonol (errÞ.in), auii tlre solubion coocentratød

t o !--itl. , rlirlulr $åve eåúal1 needl"es ( L{5{ng. , t birr) In. p.

133-1 )*c. Iiect'yotalllsntLon f'trotrt etlranol gâve wuolly

rrlÍt8s$ Í1 cf' very f lne neodles 167 ;r: reccvery) , l'lrl. p. 1 i7'

1 5Bo

c, tc.3; ilrþ.o; s, i.3i;
tt.Jz ln aeetcrno ) . (r'trund:

ü-acetyl , '¿1 .4.

G3S-i2rJù1 i $

'2,: .ði"i .

requlres c, 6Û.!+i tr1r4.7; !ir 5.lr; '.,t-acetylt

I gja r¿!!.g_þyg r oeste 11 9n of leucoanth n d ¡

Reductlon of ¡uelaeactciln and 9: e!_lryl_ åe_9grg.1Êgeg1ê1-n .

fn the eerlee of expenlmente deecnlbed here, the

acetlc acld uaed aE eolvent wâE etther Brltleh Dnrg

Housee"'Analaril or ccrnmerclal acetle acld dlet1l1ed

from chrcrnlum trloxlde unt1l no further oxidatlon

occurred. Tost rune ehowed thnt the same reeulte

were obtalned wlth eaeh solvent. The catalyet ueed

was 1Ol' palladlu¡n on carbon from two dtfferent pre-

paratl ons, whlch benaved efunllarly.

(a) Crystalllne ¡neLacaclöln (o.l+98.) suspended ln

acètLc aclci wes skrsren wi th catalyst (t OlmS. ) and
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and ily,lroëçfi'2t roorû tenr;:ereture LrnLl pi'eËßurs f.Jr 70

irours. TÌ-rere w¿ìa no u.utaiiê oil lryrlrogen.

Tire rnÍ,Ntìr1'; 'vir"Js tl.ansf ei'ì.ed to a ilt¡egsure hycirrl'-

geììiåtojr, rntl ¡¡halç.-:n ¿rt 65oC undr;r about 70 eüûot!-

p:rerea rf Ïirrdrcge,r ;lo:c ?t) lrou¡ s. Cr1r.-lriabograpÌ:J of

tìre: pr.¡ìuet (BÄ,i irn,i 2." rrcetlc;'rc,1d) sho'red thst tl¡¡o

p cl¡¡phen Jl .l h,f ii br,r-":l f ) i';lrrs.l . 'f he ¡¡¡il J or pr oiiu ct nad

üf O. jji-O.61 in .1,i..;', CI. i+1 -i').50 in ä7,r 8cù tlu ac1d. The

rnlilcr ¡.Jrorl\rcf, Ìliìrl Iì.f 0.75-C.¡Ì5 rn IJ,\,,r¡, O.59-Q.68 in 2%

¡,lceti(.: acid. (I,t*l-acar:iu1n liaci Íìr- í).iC-0.¿+0 j.n lì1\rr,

o,5g-Õ.Gi¡ 1n ;ì7i acebic acirt on ìaese chr"¡t¡ta.'bcgrarlo).

Tire pr,ooucte i.jave å brorúrr coic¡ur irì.ien ireetect aiter

tlre app1lcntl. on <.¡f Rouxt * tì!;r.If,, r3Ilr.i fe¡.c:t,eci reaciily

iii th tliu f e¡'rt c:- f'e¡'rlcy'anlde rêag€nt. ilelp.caoldi i¡

!v€j's ntilt.l l¡r'eeent in iilÈj-'h pxoÍrc¡l'I,1on 1r.r 'blre t¿lxture.

(t,) c)ry'etai-line n¡çl-ececiciln (o.5pg') 1n ethan<¡L

(t onrl. ) \¡iair r.':J-rsl¡-*Ir r,C tlr catalyut (t O7rru*'. ) anû h.¡rrÌrogen

at {-,þo anci 65 atrtt,sph.*ree for }lO hourl. P*1r*r

chrc¡mrìtc¿rapkry (UAV,) sht¡ouecl tha-i; ultght reüuc,t,lr:n hail

occu.rrr:d. licetic "-r.ctd. (Í:r,r1. ) tv'as *tíciec" 'bo the lnlsturÇ

vlhlclr i,r¡a: rìha.ken under hyclrog'*n r.it {r5o an¿ 6O a'U-

nioapheres ior 15 hol.rrs. Pnper chrotiurtograpÌry showed

that much neLacaci-dln re,,Ftnr-d; hycl.rcgenatl cn hail

proceeded sllulr.tly a.ft*:r the; ad¡litlc-¡n of acetle ecld.

!'neE:h eat*ly*t (1 r:Oing. ) ú/Rs added, and the rnix'"ure

lvgß ,Bhaken unrjer teydr"ogen rr.t f:5otl end 60 atnosplreree

f or 12 h.ourr. Paper chrornatography slrowed that much
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melåeÉretdln re¡natned. It ecemed that much lese than

half of the nrelacaclcltn had been reduced, although an

aeerrpate estlmate could not be made through lnadequste

knowLedge of the propertles of the prociucto.

(") Cryetalllne melaeaeldln (0.1+9g. ) fn acetl'c aeld

(t Ornl. ) was arraken wlth catalys t (t O7rnS. ) ano nydrogen

nt f:5oÇ end 65 atmoepheres f or 11 houra. Faper

chromato¡rraphy shcwed that very l1tt1e melacacld'ln

llerin I ned.

(a) cryntall-l-ne Ç-ethy1 l sorneLacacldln '(0.5o9. ) f n

o.eette acld (tCfnf.)wag ahalten wlth catalyot (tOjrng.)

rrnd.en h¡dnoqen ln t,he aame condltlone as ("). The

procluet was eornpared wf th Ùrat frcrn melacacldln

( experlment (c)) by paper chrornategraphy (tsAr'u, 10

lrouns , 25.8em. and' Zfo acet'Lc actd, ] houre, 2J .::icm. ) '
The msjor reductlon proouct frotn Q-ethyl laomelacacLdln

had the same Rf as that from melacacldin ln each sol-

vent, and a slngle epot'¡vae obünlned frorn a ntixture ln

each aoh,ent. Rf vaLuee: (g¿lv) melscaclciln, tr23-

o.31 ; Ç-ethyl l eontelaeacldln , Cs'6J -o.75i maJ cr red-

uetl.on product, O.l+8-o.56; (9,"/" gcetl'c aeld)

nelaeacidln, 0.41-0.49; g-ethyl isornelacacldlnt

a.66-0.75i rnaJ or reductlon product, O' l+6-0' 55.

(e) Leucoantkroeyanldln mlxture fnom 4o -êxceiaa

ExtractLon r, whtctr remalned after melacasidln

lrad cryetallleed clurlng ether extraetlon' and which

contal.neú nnrch melacacldln anû apparently no poly-
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ph*n01s cther +,han leur:cantìrceyanldln'r,qÊ hvdro,gensted

1n aeetle nef.d at 6$0 ancl 55 q.tmosrhererr Frî4sìrr.å. À

_r::e1-iinLn:rry e-ã-]rerlmpnt v¡lth 0.5O$. of ml rture Ln 1 On¡l-.

of ac,:rtJ.c ec.:1rl wtf,h '! Olllt.¡. cl ent,''tLlrnt' raÊEìll,terì {-¡ a

Þr:t<1uet ln whlclr J-e'tcoanâ,hoeya.¡f¡1¡" couLrl, not he : .

öetecteblt¡y irnner ehromatoqraphy. Rel:e13!r,on .)n a

lnlgen scale (g.9ll l. of ml.xture BDr-l l).1r.O54. of eattlyst

tn ;-;6¡11. of aeetlc ncJ.rl) also gqve a prorS,uet free from

l- qrr c o a ntlr o c )¡rìn J- rl J. ns .

The combLned s,.rlrrtlone Eere f tl te:red nn¿1 grrlvent
'r'educed

'lvrrrt rçrooved \tnder:/pr"eÊ €ufre. the relJ-duê t¡t,qs i:'ut) J eeted

t g 50-tuhe c olrnter-cunrent, rll stri bu tl on between ether

and 14/15 phosirhaie buffer nit7.Q. fìamnlesl from even-

nrrmbererl f¡iben were clrrorrratogrn-nhed 1n B,&cl(1 2 houne,

?Ê.5enl. ) anrj. -i"n ?:É aeetie ncld (?Ja hou:"e, :?,1em. ) :nd

the eÐnstltuents were ra€veplrxl wtth Rouxrs npray ernd

lvJ- th fennle-.P+rrJ.cJrnnlde nen,qentr fhr+ re+u1f,rì are

sho',vn ln Taille Prì. Ìdo l eu eonnthocster¡1rtrJ.n: v/era

ctetected. The ,flr$t trryo t'rbee effìtalned rnt¡eh

polyrner'l c ruater LaJ .

the poly¡:henoÌç vuere reeovered by eontJ.nlrous

et¡he,n extnaetlon. fhe mtountg were: tutres 1-7,

?.Lt7g.; tubes 8-16, ?,1Qt\.; hrbae'17-22, O.!!iç,i

tubes 31-50, O.8Og. (f otal neeovery f j.BOq. , 95¡q,) .
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Table 20,

Counter-current dletrlþutlorr of hydrogenatlon mixture

Conr- Ðxtont Peak Rf BAlv Rf 2%

ii.iil-' *fC* t'-i c
ent

2-6

4-20

14-22

5l+-4o

5B-t16

l+6-5o

o.46-0.5h

o.5J-O.61

o.61 -CI.68

O' 8,1 -0.88

o.4?-o.51

c).45-O.55

?

.24-Q.32

o.6l -0.70
o.91 -0.31

Relative
¿ilitoulit

Meolum

MaJ or

Mlnor

l.lil¡ or

h{edlum

Maj on

1

2

t
4

5

6

2

12

r8

17

4z

5o

The fraeti.on from tubee 8-t6 wae chrolnatograptrleally

pure and correaporded ln Rf values tc¡ the maJor pro-

ouct of hydrogertat'J.on of crystalllne ¡nelacacldln and

!-ethyl leornelacacltllr¡. It was sbtalned as a brown

powder. Atternpte to obtaln the polyphenol cryatalllne

by s]'ow evaporatlon of an aqueoug Byrup tJrere unauccesa-

ful_. Acetylatlon of the phenoL (O.5Og. ) wlth acetlc

anhydrlde (4mr. ¡ 1n pyrl'dlne (1oml' ) at room temper-

ature overnlshtr gave after additlon of water, åD otL

whlch dLd not cryetalll"t, elther alone or from

ethanoL or frorn benzene.

portlon of thle fractlon (O.5g.) waa dlssglved 1n

methanoL ( jrnt.) ano the solutlon, cooled ln leen

wås treated wlth dlazornethane (from 59. of nltroeo-

methylurea) ln ether (5Omf. ) hfter 5 daye at room

temperature, tf,re sulutl"on lf¡aE flltered frcrn a sllght
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depoøit snci {.}onc{illtretcrì under reduced presÊure to a

anr,qll volutiLe. The l]trup vús'$ left e't OoC' Strow ev-

aporatlon occìr.rred, :nd cryÊt413 apoea-nerT J-n the glasey

re*loue cfter lt dn;'3' TheÊÊ were very sc'luhl-e ln

ether, ttÏr,.tno1-, rnethitntrJ- :rnd' benãene' "âtt'emptecl

erystnlllsa.tlorl îru,i benuqne-l1ght petroleum gqve a

téL:in. ',ri'IÊn ngaln tsken to dnynesn, and left st Oo

wlfir a few clrope of eth¡rnol , the materlnl cgeln erys-

talll aed. n ltbQr,rglr these ei:yotnls were stable qt

rooln temperature, they v:/ere not formed P't room

ternpere ttlre.

The cr'u,le metÌryl ether, ln pyrtdlne (5m1') wlth

p-tcluene nu,l"pÌronyl ehl-orl de (O'5,g') was lef t over-

night at rooûr tempereture;, then the nlxture was poured

lnto r¡¡eter (lt0ml.. ) ' A vtscous ol"l- oeparoted, and

elorirly deç'osltcd crystaLs' A'fter 7 itays tn contact

wlth wa,ter, tlre r:11 ,¡¡as <1lssolve.ü 1n ethangl (carbon)

RnG the solutlon triaÊ con(tentrsted to 1Ctml' Cn

€,.1ed i r:¿i, r,apld cryÐ t4111 sa t j. on OcCurred . Âf ter 1

day at 0o, the cryntals were r:oll-ectedi 0'1379'

(abclut 15,1"), Ë.tri" 161.-1 614' Reerystalllsatton f nom

ethanol gÐve a' I t -tetrame av&n- o].I

!:!9}uenss3lphonate 
as pale yellw bladee, (8tm8.),

firr p . 1 65-166a [*]']-rr -o (9, 3.3 ln cHCl 1 ) r

(tround.: C, 6?.1+i TL)6.1 i sr6'5i rJcH5, ?-'+'2'

cr5-{269¡;s requlres c' 62'U; H5'6; s'6'h'; o0l{3r

2.4.8y;).

woekg.

'Ikrese crystale becar¡e plnk after a few
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(f ) Crysto.111ne o-ethyl lec,nrelac:r.rcldin (L.Og, ) fn

acetlc aeld ?Om1. 1'¡'âa *hal',pn wtttr oati:1yr¡t (O.1t g. )

nnd. hyrlrogen at 7Oo anct 7O ntnronpherer for ?l+ hours.

The fll.tered col-utl-on beeerue red-brot¡n on expoqutre to

a1r. Cìhromato¿4râ.ms (nAtü, ll+ hours) showed ttre sbeenee

of l.eueoantlr oc¡r5.¡1d l ns and t"he preç ence of the llral of

irrodu-et and tr,'¡o mtnor productr;. The eolvent ',i¡aÊ re-

moVed undep rt:cluced. pregsìrFÊ tn¡lthout an atr lnI-et;

tra-c+s of ncetl-c acld. l¡r¡ere rern<-¡¡ed by rÊF,e,åtëd

addltton of water anrJ re-evapor.:rt1on. The FrorÌrrct,

Ðç a thiel.t årìlrêouã syï'1lp, wâ.s .'ef t at Oo, but had nct

crystallt;ed alter 14 weeke.

i¡¡'ater \TÉ3-'! remüt/ed from the eymp, the reçldue wae

rllssol-veo 1n rnethanol (t Ornt. ¡ a.nrl the ,qolu tlcn, c ool-

ed 1n ice, treated wl.th dln¡ometlrane (f:rom 2Og. of

nttrosomethylurea) 1n ether. Ttryo days later, the

sr¡lutlon was decanted frcm p. smal1 reeldue and a.qaln

treated wt th ö,Lazomet,lrane. The $olutlon was i'lept

for 2 days end. then allrwed. to evaporate; but no

cF¡rglslr were obtai.ned,

The methylatlon produet wae dlvided lnto four

all c¡u of s.

une portlon ln nyrldfne (rOm].) wlth aeetlc an-

hydrlde (Znt.) was l"eft overnlght, and poure'd. lnto
yvater. îhe gutrrny product dld not elar$tal-llse and

could n<¡t be obtalned crystslllne frcrn methanol or

ethrm o1.
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A second pontt on wâ.€ heat,ed ln pyrldlne (t oml. )

v¿1th -p-nltrobenzoyt chlorf.de (1 .5.g) untll- the reagent

had dlsgoLved, and the rnlxf,urê was left overnlg.'nt and

then poured lnto water. îlhe produet eoneleted of
f rom

o11y erystala (O.55g. ), and gåvelmethanol yel-1our-

prlsrne (9omg. ! rn.p. 25la decomp.

To a tlrlrd portlon tn oynldlne (ttlnt.), n-tolltrene-

eulphonyl cblorlde (t.5g.) wa$ added and the eoLrrtlon

waÊ left overnight before belng potrred lnto wa,ter.

lllhe o1ly product partly cryetnl-l.lsed, nrd cryct,nLe

¿Iso fornred ln the aqueoue phaee. The latter vlns

decanted, and the enrrde pnoduct wae recrystalllsad

from ethanol ln ctense elusters of emall needles

(O.25g. ) which turned plhk on t'ho outer surfaees when

kept. Thte pr"oduet melted elowly at '1 2Ct-1 ¡Oo to a

vlscoue llguld ln wirleh eryst,ale f onned at 15Oo end

re.melted at 155o. The product was reerlrstallloed

r-rom methanoL, anri then etkrsnol' Nelther .çolvent

was satlsfactory, reeoveny frrrn methar:ol belng very

poor, and erystallleatl.on fncrn ethanoL belng very

Flow. The recryetallteed pioduct (67rnø.) wa,s agaf.n

obtalned ae Öense aggregatee whlolr turned plnk when

kept. These rnelted pa.rtly et 1 2O-l JOo but part dld

not melt untll 16'l o. The n¡c¡lten ntatertal- wae red'

irúhen rnixed wltir the tolueneçulphonate obtalned ln

sectlon (e) there was no markecl change ln rnelttng

behavlour, and neltlng wsa complete at 1 6O0'
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Thie )r;¡cinogenntlon v¡ag repeat€ti trvlcr" with p-e thyl
lqc¡riri.'-acacldjn (pg. e¿r,.:h) rnd bhe proctrct convertod

to the r¡s th¡r1 etherr tol uener*u l-phr:nate. .Atteml: tecl

crlrstslllaatl"on f:nryn etlrnnol g¡Jv* lll^rri'1iy nri:r'turus

( o.58g* cnd o.76g. ) .

(g) ïüelar..acj.clin (r:eer}tst;r111sed f¿'oin eth¿in,:i , 2'¿.)

i,.u:pt+nrietl Jn ncetj.c: pej"rJ ('.tOml,) wÐ-s .shs-kcn vllrh co.t-

n1¡,"st (fJ.P1 g.) ln hydrogr.n r:t.7Oo0 anu 7 atnospheree

fon 9O rnlnrrtee. Chromnt,rgraphy of the 3o1u'r.;1or¡

:lhotr¿ed thn,t r¡ie lricael;îín rrya* +t1l-1 .iI1{-rÉ,ì,31)t. J¡r"e:ßlt

catalyst (9þr,rg. ) ri'an nüeled ar¡d tire hyclrogenr-:tion weê

contlnucd under the above conüf.tlons i'or 6O nrir¡utes.

Chromatography (n,Ll'l) t:ho',vecl the prfiflerl<:Ê- of t,Lte r,njor

product (Itf O.5B-0.65), çome nlelncncicìin (üf O.f4-

O.l+'1 ) and other producto. Tlrr¡ q olutlc)n wers ílLtered
snd ev,sporâ.tecl rrnder reducei f'ìrËÊBure, etharrol belng

added to th*- resLdue and evrìForsted to sweeii r¡ut re-

rarfnlnil acetlc acf(i. Tliel re:rlrìue r4ã nrethyLa.ted

wlth d,!atomethane (from ?Ag. of nltrc¡sornetlrylunea)

1n ether at room tempena"trrre for ? ilays anuì, a:fter re-

noval of ether, the r:roduc:t rrlrns rJlsscl-ved ln pyrili.1ne

(pnnf . ) v¡lth p-toluenesrultr;honyl chl-orlde (Js. ) and

the mlxtì.tre wsç next rtny pourocl lnf-,o water (1 5Clrn1.).

After one day, the resldue tvaÊ cl neolved ln raethanol;

no erystalllne produet wo.s obt¡el-ned. The oolutf on

ft,åF ¡rlLowed tc evapcrate and the resldue, l'';h*n trl-

turated. v¡1th etkranol", gflve a yellow-orabge ¡:'cwder
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(7 .35g.'), rri. ii. i .lû-:l +5o. Tlris \vas .tÍsgolved in hot

c thnn o1 ( carbcn ) . The it oluti ur¡ ( )Orni. ) was rtecan ted

f¡:orrr r=. ne:¡iyl ìvil1cì1. dcposlbeci, a;¡d ti1Ëu s1owly ciepoelt-

r.l r:{ whit,.¡ p..:r,,vdc.u', coL"Lected af ter 1 4 uays at room

teinp*: ra ture i O. 2l+5g. nrr p r 1 l+9-1 53 ( af ter sin ter:lng

at thTo). llhr: rnlx¿d lreli;ing lrolnt r¡vlttr the toluene-

;:ulÁ¡lronete; obtninco ln eecül.o¡i (e) wÈê 1 56-1630,

Tlrc whitc ¡.ro'r'rder c1-o;r1y beca¡¡re plnk.

(h) Üryr:tnil-1ne !reth¡'l lsonrelacasiüin (5i:¡lg. ) fn
rrce tic c.cid (1r'r1. ) ',v¡ìû ,¡irgrken ''¡ith catalyst (t Omg. ¡

rLnd ir;y',år,o¡¡trn art b5o(; ar¡A 70 at¡r¡oepheree for perlodo

of 2, l+, t ¿:.nd 'ïû hours. Clri¡oruatograno (gR,v) showed

th¡¿t in eaih cc.r]ç, trü leucoårrtirr.rc)'anÍdir¡ rerelned,

ani tirere å"frireÐi'ed to be å sin¿1e ruajr:r prod.uct ln
eech cE.sêo

/i -qaûlËlc cf y-etiryl hle,lacacl,Jln .tcept under. 'bhe

;iirrTrc ccnù1t1.;ni', but, without eatalyst, fsr 1J houre,

kr¡lrl itevelupeo e red cc1'our, anii tne eolutlon had

deposlterl purpl¿ nrater'lel on the glaea gurfaces.

¡. elrnlLar" neries iïaê ru¡l ii¡lth cr¡,stalline ¡nelaoacld-

ln, but at TOoC ane l+0 etmoepheres. The ¡¿elacacrdLn

rilci not dlasolv e urder the se condltiuns, anci hyclro-

gsnntlon ,;as lncouplet+ even aftr;r 16 hours. A

corçarieon rrn v;ith !-ethy1" 1soneLacaclqln ;¡howecl

lnconrplete hydrcgena.tion. /r run ln acetlc acld coD-

tairilng O.1rü1. of , l ol{-hydrochlor'1c aclti to 1 0cm1'

(r,e. (l.O1ilJ) f,or 1't'Flours, reeu)-ted 1n complete
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r,eùuctlon c;f' rnelacaclùln; tJrere was â elngle maJor

produci (it¡' fJ.46-0.55 Ln tsAlv, rnelacacldln Bf o.29-O,35).

A eerlee of nyúrogenatlona ot"mela.cacldln 1n acetlc

eclü contaíriing dl¡'ferent amounts of added hydrochlorte

aclii wag ca¡rlei¡ r¡ut at TOOC and 7A atmoopheree for

1]- hours. nycinogenation wlth f ormatl.on qf only one

prci.rucl was oLrtai¡ic¡u vulth O.t1ii, O.02N anO O.C¿+If

hyùr'ocliorÍc acld, bu'i; wibFr ü.ûbN fiydrocnlot'lc actd,

lnuch coiour developeú ittrrtng nydrogenatlon.

H ütclnr¡teu reduc tf on o1. rn€ cacici ln tetrarnethvl the re a

(.r) 1r¡ ¡¿ee tlc rtclü. i,relacacliln tetrarnethyl ethe¡
,o

rrrr pe | 3b-1 59- ( o.5Og. ) wsrr cii eeolved in hot acetlc a cld

('l 0nr1. i and tne sùIu'Uion waa tlL¿{Keri wltn catalyst
(5brlrg.; under irycrugen at, roorn temperature anû

prrjðsure. I'lo hyciro¿¡en ul.¡talte cceurred ln 5 daye.

'f ire nilxture ñaÊ tirer¡ trarpferred to a pressr¡re hydtto-

griÍrÍ-ltor, írnu srre.Kelr for 24 hours st ti5oC ana 60 at-

rnospirer,e; of hyrirogen. -t"11tratl on, re¡nova1 of sol-

vent änú cr'yet¿;illeai;ion t'rrxu met'n¡rno1 ytel<ied

I+Jrirg. of ilelacaeiuln tetrarnethyl ether Iûrpr 1jo-158o,

¿ilone end ur1¡eú with a But'ë oatnple.

In druxân. ioielacacldln tetrametnyl ethen

rirrpo 1l+?-1 43.50 (O.4ljg. ) in ol oïatì (purlf ied by dle-

t i-l-lation f lc¡u s criluiti, ancl reuis tiLlatlon; (t Onrt. ,¡ ¡

wås siraken ,ii tÍ\ cetalys t ( i.i3rng. ) and iryrl r ogen a t

70oC ¡.urd 7O etrnosp¡eres for 1B irorrr¡. ìr11tratl<¡n

and rerucval cf golvçnt left a tlrlck oil rifrleh crystalL-

(t,)
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lsed on the addftlon of a few drope of ethyl aeeta.te;

m.p. 131-11+nO, a.nd, sfter admixtr:ne wlth rnelaeecldln

tetranef,hyl ether, 1ltO-f ¿+2o.

The reco\retred mçla-caeldln tetramethyl ether v,¡ae

redJesoLved tn dtoxan (toml-. ) nnd ehelcen wj th eataLyet

(g$tn¡i. ) ancl hyclrogen at {OooC and 7O atmospheres for

JO hours. The gtllutlon wrìe lvorked up n.s sÌ:ove but

a crystri:t,f Lne proCuct eor¡ld not be obtalned. The

crude nrocluet gave a red eoloun v¡hen heateil. ulth

ethanolle hydrochÌor1e aeld.
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YYPTI]llCOI,Ie i\C'Ill .

Isolatlon of the lrnlno-aclds fnqn $¡--Oagalg[þ 21 6
leavee

L-:1,yT.rox;lplpeeo1le actû: Dropertles and iterlv4,t1ves 229

Ir.çlrnerl satlon of h-hydroxyplç,eeollc -ae1d i eomper- 242- t" - 
leon wlth otlrer hydroxyptpecollc ac1d8'

AttempteoEeparationofàr-hydrofy-!-Þlpecolleaclü21+6
ån,l eJe-t -trycroxy-t-Fi Êecolle-neld '1e the
coppèr sal"tsr

Actton Of nydrlodlc acj.a and reci phoepkrorue on 248

L-hld ro::Yii1çr eo1'1c ae1 d'

Dr,cnrboxyletl'on of LL-hlzdroxyplpeccllc aeid

Ïieac't1on c.:f ¡er'lodate'' r¡rJ.th plpecoltc end l+-hydttoxy-
plpecollc actde'

r'¡xlctatlon of þhydúoxyplpecollc acid to 4-oxo-
1,i'"reco-'ì-1e n el c1.

b-{.)xo-I'.-pJpeeirlle acld and derlr¡nt'J-vee'

iìerduetl on of ll- oi{c'-I-Irlpeco}le acld v¡lth aodlum
b or, ohyd nf ¿.ii -dg-+-hrydr oxy-!-plpec o1l" c a c ld
e.na d erlv-atl-v€ß r

Íi)¡nthçelr,l of cl'-e-lr-Ìrydro;:yplpçco11e acld bJ'

catalY ttãTYdro gena t1 on'

r\ttemBteci syntJreale of 4-Ilydroãyplpeeolle acLd
=" 

bY Illeûj'Jnrìnn eYcl 1sat1 on'

f,-PLpeco1le aeld and tlerlvat'lv€$¡

kefere-ince amlno-aeLds and' åerlvattvês'

277

257

2.60

26ll

276

28'l

286

?94

296

I s ciln t1 <¡n oi' the lmLrlo-ac I ds f ron .ô. crsvlnl.cii 1 leÊvr..e,

i:xarninn t 1 on oî Ê11 n rle-tree lea: SlngLe-tree

serrrpl*s werg. collercted ns follove¡¡ I Dect'tnber, 1958,

3 eampl.=s .t'r<¡n Devltnl* Pound (north banlt of ]:ìlven
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,durray, bgtween ;rå1.{erte and ùvorlnnd llorner), and 5

sarnpleo l¡eLwee¡r ijerrl år¡d ¡renfirarE; I Auguat, .|959,

aample* fron 16 ¡¡¡l}ee ¡est of Rlane:teto'vn, þ rnllee

west of I]lanciretown and 1S mll+g oaEt of Íllven ;,itJrray

êt Ïlle¡nchet,own, ancl ff.ve eaimpLeo from an area 5 mlleg

soutf¡ of irivet',4urray, nðÈlt íiln¡Eetotr.

The aaroplee 'rTsrË çxtracùed .¡ltÌr hot ett¡anol and tlæ

çxtrect wae evaporated to rlryneee. Tho resldìre wae

dlasolverl 1n water ancl clrrorostographed (B/rri, 18 houre)r

!.xarnlnstl.on of ¡he geeond þstch of ear;pl$e was tnade

nerul-qirantltaÈl.ve by extractlnS 5¿E. (wet '¡elght) of

leaf wlth a rnf xture of 5CI¡t¡1, of ethano1 and 1otnl.. of

weten for 6 houre on Ê water bnth¡ tlre evepüåted er-

tract ''vas iiLssolvedl ln $n1. oË water ard the 4-hy-

ciro-ry¡¡1pecollc acld epot glven by C.01 fhl. was cqa-

f.¡arec1 uirlth th¡-rse glven by 20, 5O end 1O0 f g. ,l¡-hy-

ci roxy¡¡lpËco11c ag!.d nrn or! tÈre aame chromatogra¡ïo.

{11" earitplel ehilwed epi:te corresponding to 5'1peeo1!c

actdf proLlne and l+-ÌrüürcryplireeoLls aeldr the last

betng yery prixnlnerrt. In the eefilqutlnùltativc

work, the l+-hyelroxypf.pecollc acld spot appeared to be

of the såü€ lnte¡¡elty ano stue ag that from 50 f8.
of fu-hydro¡ypll:ecollc acl.d 1.€. thc leaf eanpl'ee coD-

talned at¡out fJ.5'to ll-hyarorJplpacoLlc eeld. Àlthough

the apeelrlens e.tmpled rangeê froro yürng þueheg tO old

treee, there dld Dot appÉar ts be rnuclt vqrtatlon ln

lr-hydroryplpoeollc acld c.xrtcnt.
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i.reparatlve lsolatlone: Theee were carrleo out on leaf

cc¡Ilected ae follov¡s (fre¡h lenf r,"re1¿;hta) I

(a) 2r5228. collecteo Devllnf a i)ound, ?1 ì-ieeentÏ.rer,

195ü (vrhile in f lower).

(t ) þ,,i:Õ()g. collected $pr1ng oart Oul1y (oetween

Bêl.ri an,J Ítenrnar.h ) 12 /rprl1, 1959.

(c) 6r470g. collectes berrl r J þ14y, 19r9.

(q) b,5bttg. c<,¡llected 2r¡ ivlay, 19rg froni the sa'me

tree a,s ( c) .

the pt'ur.:eselng of batclr (d) ifl described.

Tire iear was Lrctiiclgenreeo in pori'lone ln a brender

rvLth 80;r ethanol, e.nc¿ the lromogenate r¡¿as heated to

the boil.ln¡1 polnt 1n a water bath, r¡'nich åppesreû to

coågu late soule r¡¡hite flocculent nrsterlal- .¡rbc¡ut 18L.

of' etnan'.¡r wâs useu. 'I'he horlrogenate wae placed ln

å Bercolator (cepp*a|ty g1. ). 'Ihe solld ¡esL'fue wae

riialnly flbrous ri'tatsi"tal, emu 11quld reaclly drained

í'¡,o¡n 1t,. The reetdtre was percolated with cold 80?í

etnånol untl1 the extract was only very falntly green.

The cc¡rub1ned extnaets were coneentrated under ellghtly

reduced pressure to a thLn aqueoue Êyrup containÍng

uruch dark green v¿ator-lnsoluble selnl-so1lq materlal'

the aoncet)trateC" extract wae diluted v'rlth cold water

to þ1., enú f'lltered througlì kieselguhn. Tho pale-

rrro¡'ln solutlon,reg cilluteci l'vltfi en aqual volutne of

!ïar,er. .A slnail a¡nount c¡f sticky grêen sluuge fornred

and was renlovêd ily g;ravity fittratlon tirrough -paper.
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Thls oo1uil on, f n two pcrtlcníi, F¡rìG ne.DEed .+,ir:'i.rr,rg-þ

Ð coLumÐ of Z€olrårh ?il\ re3Ln (972;. dna-Lned r.relgiht,

60 x. !crn.), the column wB$ lraehed eaeh ttme ''¡;1th 51.

of weter ¡rnd the e¡nlno-seldc v/ere eluterl vr'1th 5¡i-

ârTillonÍa, nbout l+1. belng u.sed for eech hal.f of th*:

extraet. The cof"umn e:ff}tent t'¡as eol-lected 1n 11.

fractlons rvhr:n the extreet and. washlnge lvener pn,e nlng

¡¡¡s¡ri:hn end the antnonÍn elrrete uill,s eolJ"eeted 1n 5OO¡nL,

-fractlons. Ench frae+"1on 1'y'âs exrunlned fcr amino'-

n eJ cl.3 by 'D¡ìpÊr ehrornn tc.lranhy (n¿.:i , 1? horrr"c ) . The

col'"rr;n rencved al-l the arntno-aelf,g frorn the extraet,

and theee îrere obtnlnrrl ln four ammonla-eluate

fraetlone. These fraetlone were evaTJcrated to d-ny-

nes,e 1n dlrhee on n bolllng rraten-b:.th; totaL enrde

arril no-seld.s n Q5Ê. (t .6qf¿) .

A sr:lirtlcn of the totrl emde amlno-acldo tn ?OO¡nl.

oli 5N-hydroehlorl.e ael-d was ecoled ln Lee end addtt-

l ons of hydrochlcrlc e"cld (1 ant. of 1 ôN) n.nd r-¡odl-rrm

nltrlte (etlnl-. of 6l'1) urer'e rae.de nt JO rrrtnute lntervals,

wlthout rtlrrf nq. Flve such s-ddltlons were lnade arË

tlre r:ol.utÍon '$aíJ left at room te,rtperature r.lve:rnlght

(nitrou+ eeld was Etll.l preeent), and B elxth Fi:ntlon

of acld and nltrlte wås added.. The r¡ah:tlon was then

contlnu ouely extraeted v¿1th ether. ?N-Hydroch]ortc

acld (toom:.. lnltLa]-ly, then 5fiml.) was plaeed tn

the ether-eti11. At l-ntervaLs, the stl-ll eontente

vret'€ì r{ìyitüred, the ether d.1otfIIed, anû the re'BJ"due
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evaporatÐd or¡ a water-t¡¡¡th. 'Ihe wel,g:hte of acLdic

ûyrup so c.¡btnir¡eú were: first J lì.ourst " 128.99.i next

2 itorr rs 22.8rt,.; 1 È ht¡urs; 4. Og. t 2l+ Ïrou rs , 2.2g,

1o ttre resiciulli aqueous solutlon ln the extnactor, hy-

dracirloric aclrl a¡¡*"i Êoüluril nitrr.te (above arnounts)

\rrere acirleu, ânü etìrer exüractLo¡l v'/es eontinueri for 2I+

ilùurs. 1¡tie vr,¿rÐ re¡;eated three trrrreg. l'he noldic

õyrups ct¡t¿1¡.lecl oJ¡ eva!ur'¿i öiiJn weighed 5.O, 3.95) 5,2

anu '1 . ig. realjec[ively. Îi¡i,. re;riuual &gueùus oolutlon

uiaE cÖr,rbineci v¡ltlr thÈ cor'r€Fponcflng rnaterlâ1 fro¡n

extra ctl ùÍrc of lea.i' oarnplee (u ) anti. (c ) , ånd pr'ocess-

';ci ne de¡cr.l beci kreltx.

The syrupê coritålnlng bhe inri¡¡c¡-aeiüs and hydroxy-

acids were u11u t,e¡1 nltiryvater (ZOtrlrl. ) and bofled

geiitly fos ;!0 riiirrutes, ¿rnd then contlnuously extracted
'¡;ith etlrer t'or lro hours. The etner extract welghed

1 O. l¿r'., rlnd .ìi'tef eombinatlon with Ùne ÐalTle f ractl- on

f r,ùrir the extractlon ot' lsaf øa.tuple (c), gåvÊ I'roll

about an equrLl welgiit of water , ).58. of erude oxalle

aclu ulliyilrate, m. pr 9ü-1 0ílo, trtLxed llupr witlr an

autnenti.c $åIirr)1c,, 99-1 OOc.

Tlre reeidì"r!ì1 aqueous solutlon, eontalrrlng the lmlno-

aeids, yiae €,vÉiFo¡'ated to a Êyrup (59S.) wlrlch waa

<riogolved Ín water (tOnlii.) anr-i paemed t,irrough a

c,..rluûr¡ of 2leiJl¡.lrib ä2*Ëi roi+in (ei)Og. ). (Éi seeond

prls6agg îirr,ou6h tire regençrated reeln vvas necessåry

in c¡rrler to re¡rioye 3L1 the amlno-acld). îhe col'umn
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w:l€ wäsned and the ariiino-aelri,e wers eluted wLth ]N-
¿rrt¡tironlû.. Ihe eluetea contalnlng amlno-aelde were ev-

aporateel to dryness on a water-bath; iotal crude

iriino-a<:tüs, 4hg. (0.öJ7r).

'Ihe l¡rÉr¡o-aclds lvere rllesclved ln the mlnlr¡rum of

water ()orl1.) v;nl1e heated tn a bo1Ilng wate:r bnth,

Ðnd botllng ct,nanol (àCfirnl. ) wao add'erl. the i,ilxtune

w.ls le-t't to crystnllise, f lret at ro,Jm temperatu te,

tnen at, Or for o cÍays. i4uoh brosln plglitent quf.ckly

eeptrrated a¡ :t looee depoof.t, antl lnrge crystals of

i-¡-Ìr,yuroxypipecollc ecid .flonned siowly on the v¿al1s

anr: bottorn or' the flasic¡ The solutlon wae decanted,

anci tkre residue '.v¿ls washecl with etnan+l; the crude

la-nyor.<.rxyplBccoilc acld welghed 1O.79. Â second crop

r¡/aç obt¿¿ineo by evapuratl.ng .ì;he r¡tother liquor, dioool-

virrg tlre neeirlue (?o.4g. ) 1n hot irater (15nr1. ) and

atiurnÉ tìüt ct.iunol (l2Ornl. j. Af ter 7 tlays at Ou,

b.9gr ol' alltroet cclourlees orysti:Lltne ¿+-hylroxyplpe-

eolie ncle 'ùvn6 c oÏl-e"t'*d. Tlre m<ither-llquons cofi-

taÍn¡:ci 11.459. of naterlal.

l'tre f lrat erop eontainett inosi of tJre brown plgment

pr.es*nt ln the cructe l¡ntno-acids. It wae dlseolved

ln v¡ater (3o0rú. ) contalning acetlc acld iz.5m1. )

arrl ti're solutlon was left at Oo. Ilurlng 5 days ¡nueh

oÍ. the plgr¡rent separrteci âs a flocculent depoelt.

Tlre solutlon lvas paa:ed through a cc¡l-umn Q x 2øù.)

of carbon (Zg.) ltixeo v¡lttr kleselguhr. The colour-
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less etu¡rnt and washings Were ev,.lporat,erd to dryneos

uncier reduceo -pressuiler the regldue wag tllgsOlven 1n

a ¡n:nlrrunr of hot .ater anct the golutJ"on was dlluted

wft*r ËtR:;¡oI. Arltfir $ daye at OO, 17.788. of 4-Ìry-

dr<¡xyplpecoLlc aclrå, L'¡IJ .'èr¿i-''èt16Ü deeotttp. Wâs e O11eCt-

eci. 'Iire eecOnd crCIp was decclourieed anct rccrystallle-

atlon gcve þ.'":ig. Of 4-hyclrcixyptpecolie aerd, tl¡pr

1b7" decorrtp. (T,rtäl' yield, Ð.41,")'

Tlie resi'aucg Crorn the t'irst crysi;a-tlroetion or' 4-

hycllo4ypi¡-recû]1c ålcIc1 Were ol sßcllved in $N-hyarc¡chIorlc

acLó (?jriil.) anrj the üo1ut1on \¡rag eviporated on å bol1-

lng water-bat;.r untl1 r:ry'st.a1* began to i'orm (welght of

mlxturer 1b.kg. ). ,¡\fter 6 crayð, trre cryotals were

coU-ectecl and vraÊneü l'r¡lr'lÌ etiran"':l; 1'2ög' of, cnude

(-)-plpecol,lc acia ilyciroclrl-orl.'de, Ilte pr'¿';¿-7-23Ó"

l4i.o. zo (g, 4.9 in r,rater ) ' 'd eeconq crop

(1.OI+u. J wa6 obtainecl on repetl'blon'

The resiciuee fronr the crystallleatlon of i+-tty¡1I'Oxlr-

plpeeolic acid frorn the four batclres wsre cory¡blned and

add.ed to a zeoirarb 225 colurrun. The amlno-aclds were

eluteo rvlth uilute hydrochlorlc acld (O.1 to O.B1II) to

aeparate h-hy,,ro:sypl.peeclLe aciil from pipecol'1c seld

and. .proline. $ever:,r]. repetltf ong were necesBary â.e

thelaettwotendedtobeelutedearlyfromtheOver-

l,'¿acierl coluütn. In the 'trnal ÐepareÈ1on' hydrocirlorlc

acLd, up to l.ói'l was used; t'he atunonie eluate tìren

contal'nedâsinglenlnhydrln-pcsltivecoutpouncrwTrl.ch
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clryf¡tai-lie eci fron water-etlranol aa smal1 needlee (t ,66g. ).
riûrr)'Ë b¡rlilsatir¡r¡ frc¡r¡¡ ,¡vater-et,hanol gaire I .509. ñt.p.

(9, 1 tn water)

1). (Fcrund.: C, 4ti.7t

iir7.$i It¡15.1 . (cUti6tirtt)¡, requlrea c, 47.05i Hr

1 .9i 11r13.7). 'Iirls materie\ clrrø¡retograpned 1rr B^{/v

(JO fiours ), r¡roved 1 0. Ccrn. , eornpared vul th plpeeolle

scid, i.t3.þcrn., 4-nydroxyp:'pecolLc â()ld, f 5.8cr,t., c!s-

i1-irydroxyÉlpecol1c aeid, 1t.9crfl. The colour wtth

ninhydrin (at 1Cu'1) was ,e redolsh grey, vulth a red

tloe¡+.,sc..;Ðc€ ln UV l,lght. Thls oompound gave a graen

colour rulth lsatln at 1Ceo. A solutton ln 6N-lly-

ciror:hiortc acid '¡JF.ã bolleri i'or 16 lroure; no otirer

nin;ry'Jrin-¡li,rsi ílve cotnpc.¡nen't lvas detec:tgd 1n the

,: r:.]-ut l on .

The agllrìüus s,Jluuions eontainfng the a¡n1nc-ae1da not

rle'':'br',:rreri ¡Jy nil,r'.Ju¡ aclci c¡r e.<tnacten ae $-nj-trogo
corirpouncls üurlng tire ether extraciions (Uatcnes (U)t

(e) and (d)) 'üúere evåporatecr to drynees on a '¡¡at'er-

bath, anei the-:. restüu.ea, 'rlrltsh were nwtnly .large cryetals

of sr¡o1ur¡l c.irlorloe, were extracted with tlclllng etharlol.

'Ine comblried etnanc¡l extrectg were evåporaterl to a

i3yrup 1n ii¡rictr crystals i'ür'iû,ed. theae were collected

arrd r,,¡asired rrlth ethanol (l i.78. ), and were diee olved

1n hot etiranol, which left aüne errcil-um chlorlde un-

d,i ouclved, and depo3iteci nl:rrnonlur'¡ ehlorld.e (0.ðg. ) on

cooling. 'I',Ìre etnanol silutton lJt|as conc:e¡ltrsted unt1l
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slryrt¡l.l f,sati. oir bÊE*årr (2iig. ), nnd le.f t ¡rt 60 overnightr

tr; give b. ]S. ür' úr'ys tu.1s. lieer¡"atal.llsstlon f rom

v/ater'-¿-tlln¡i o1 tzt t
.-. o l-ril. pr ¡l)¿ '¿'-:-, 

L

i'irc i,i..¡ L¡ier' iiqu or f rotn

','t¡.s ¡rclúed bo ¿r 7lto,"-.rvb 2?5

!ùT:3 !Tå:]iÌi-ld,JÐtì i:ìrr. AùliI)ù-fi-

¿lr;iiliol.li¿-t.'fil.e t*Iu$.ttu r,de¿'

c,l¡lvi"l¡ifid Lifr: ^iy r.iroe)iI c¡rld

ti:e r,t.Ji,itet--liÉu-.Jrã írr¡lrt re

(- ) -Br ¡i*rrJIic a elci rryúI'rrcit

give ct'oirå oi úrystå'il 3 '/$t

c:',y gtrr.lii aer.ì 'l,i'f i r:e. Tlte

ttctçí !'tyriroclt].orius v!ere otl

n.-r b cie r,erhÉneLli !l .3È. ,

)-pipecolic auj. c1 h¡nlnochlorlde,

-.1 (1.70 (C, 'Ì.9 1n waten).

ttre inirial crop of crystale

c,.¡lurnn (Ë'1o$. ), t,he colunxn

citis¡ '{Tere *i-uted wÍ th

(, sl'apor¿Lted ancl the baeee

€Jsr 't'hie fra.ction, and

crystailisation o-f tire

lot'lùry vúere eveporatect to

ch wene Ëuccesslvely re-

JÌo1i,¡viing üropÉJ of pipecollc

tainec]: 1.o58,, [*l
Í t22 rD

L* Io -5. ir" (g, 6. -tÉ ln

r.¡a t er

Ò(

)
tf

D

l{.fig. , [*]*-tt.,t 
o (g, [,,.g 1n ivater); J.'2g.,

-*. b (!, É'. ri j.n ivater ) . Tirese (ancl lnter-t
l,rc-liLste cl:opË) .;.¡r¡,ear.ecì to l.¡e ir'otnogerieouB; after the

f irst recryetrrllÍs a't'j. r)r, trre only nin:tydrin-pceLilve

oQrirlronent l{a$ pi¡-;ecoì-1c sclü.

Vilrlr.:us c11û¡rñ o.t pipecollc eciri hy<irocriloride ¡f

e¡;.ecir-ic x'ut,at1on -þ t;ü -1 Oo v¡*re eol-leste'l (17.60g.;

arrd cur¡verte,cl to free ¡,ipecuitc aciu by acrdltion to

a !',,-.o-k.i¿ilþ Ê.;::5 oeLu¡lrn (i:CC6. ) -rl]u ei-ution witn alruronl.a,

th* elua'b+ i¡r/.:rrj evrapor;rteru ttnder reclrrceú presSure and

tlre p4cr-iuct, iÍl itilr-rte ¡r!áuEoìls ¡rcctic: acic., wao de-

c ol c,,u ri ;eü ¡v j' tlt carb on ( 0. 5g' ) . Itie e clu tlo¡¡ rvae
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coDcentrateö t,o a syrr¡p. (-)-Ffpccoltc scld erygtÊllteed
ln gmeÌl prlama; g,og. ¡rlr p. 272-273a déco¡np. [o4l''-al.lI JD
(Ê; z ln rator ) {tst ÊroÞ} and ?.8g.¡ rnrpr 27?-2130 ùþ
cûmp., l"l: -25.90 (g, s i* ratcp) (ara crop).

the follutlng potntr çere obaervd ciurln¿ tbe laola-
tf.on of t¿-hydroxyplpoeollc acld fros¡ these lesvee¡

(e) Tha aque€n¡s extråct contetns aorm snùerXal whlclr,

af tcr rremovnl of tlre anlao-aelda by the I on*exchänBe

column, sepanated ae s gÊ1 (abort ?CÐ.g. sot welght

from a large batch). fhle materlal wae soluble ln
al,kâIil eûd reprecl,pltatecl by ao1.6o. In hot çator lt
f,+ræd a cloar aol tntsh dlü nst pess thnr:ugh f,1ltcr pãp-

€r; addlttor¡ of ethanol to thlË ecrÌ gaye a fLoceuLent

preelpltate. The tmtenlal þad a yory astrf.ngent taatc

aud e talr¡eci stsfn brown; tlhe gol geYo a bl.ue praelpl-

t'ate on sdr¡ltlon of f,elrrto clrlorl.dc.

ß tl¡e rqüeoua e¡traut ',bsro Left sn the ieokarb

225 eslur,¡¡¡ ovarnlght, the fl*x-rate sas Srcaûly ü1m*

lnlshed, and could bc reatored mly þy flluehtog wlth

1 to 5F-ar¡rnürtâ. In t¡ateheo tt¡) asd ici, ttre aqueous

c¡traet ras acldtfleê (to O.211-fiCl) þcforc Fersovel ef

tlrc annlno-aclda, but thla dld not sltnlnate tha traublc.

It nes t¡rcrafo¡rc ncceBsgry to paae tlre exÈmot, thr*ugh

the col.u*m wlt*rout delay, and to raeh the c+lumo çtth
ratar rlvgFnlghù.

(b) idttltlon sf the nltrltg and, aelö ln portlo¡e at

lnt6rvalø gavË susb batter reoulte ü!¡en alow contlnucna
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addltlon wlth atlrrlng'

(c)Ëurlngextractlonoft,hreN-nitroeeeomËotrrlds'

allutehydrochlorlcacldwaep1aeedintheetheratlll

l-noruertodllutethereeult'lnggolutlonofN-nltrogo
compoundsrandtoenc"JuraÊ€thelrgrarlual-tlecomposltlon'

If 1t was omltteil, and lrloIl€ thsn a few grems of g-

nltrclsol"mino.acldwereprgËerlt''tnereglor¡eonrelrtoval

of ether oecix¡rÐosed et(otheÍ¡rlea1ly wlth eoptouo evol'u-

tlon of nttroue funÞËr

(d) lThen ethanol was added to the strong aqueous

syrup containing the l"rrrlno-eclds during erystalllsa-

tlon of 4-lrydroxyplpecollc aeld, lt wes Bomettrì'reÊ

posFlþletoremovetheflocculentbrownpreclpltate

byfiltrationbeforecrystalllsationbegan.Howevet.'

tt was preferable to prc¡ceed aa deoertbed'

(e) The crude t+-hldroxyplpecollc acld was deeolour-

ised cornpletely by carbt¡n lf the eolutlon contalned a

trace of added acld ê-.g. o.È, to 2Í',1 acetle ae1ci. In

its aþaencer carbon wan not effect'1ve'

Uptotirl.satage,våeuuntifstlllatlonofaqtreoue

solr.rtlons of ihe amlno-aclde was ext'ner¡rely diffleult

ciue to frothtng. Iivaporati'on ln baslns on a bolllng

lvater-br:th, even of tlre anrrLronla e]-uates, apparently

dld not eptrierlse t'he 4-hydror.yplpecol-lc aciÖ'

(t) The fl"rst crop or lrhyclroxyBlpecollc acld wåEl

of eatiefaetony purlty (m'p' ln rang€ ?85-2g5o) '

Latercropsgometllreehladlqiverrneltlngpolnts,and
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although they gave onl¡r ¿ elngle spot (nlnhydrtn) on

ehnomatography", recryÍitallleatlon frorn water-ethanol

d1d not nalse the inelting polnt. One gueh crop had

rrle pr ?7()o decomp. l*], -,t,t o (q, J 1n waten).

ta tl ong ln vra ter, I "t ltoF't2.l-L)Þ

L*J, -11.50 (alt c,

loric aclo n it hacl lta

-1 J.ho, [" ]11, 
2.7a,

1 ln water). In 51{-hydroch-
¡tb
| + 2.74 (çrr ). -A ei¡lutlc¡n

¿Þ

r 1 c 1 eac d pr tle e snd Dcrtvattves.

_4.:,il¿ûf_o;gp!pÊS gllS-eS!.d : Iìenea teú c r¡¡*tnl). 1cqt 1on

t'rolil waten-ethanol gåve tìre pure e.etcj a4 e-'!-rtstenq of

nrtsms, tn.r). 294Ù rieeomp. tlhe earnple f or ennl-ycle

was drle<l at 9oo over Proq !g y.gçU-q for 11, haur.s.

(Found: Ll, 4'].7; I{ ,7.7t ir, n.u, C-meth}l'' r).1 i i.)'

nrethyl , O.2. Calc. for CeHt t O-¡N: OrLr9.6; H17.6;

N¡9.65'f;). The fR abeorntlon speetmm (nuJol mrrll)

sholved rnajor peako ao f o1lows: i.98v't, J.1Js, ]."1$vst

3.ll?m, 3.63a, 3.78w, J.91m, 5.95m, 6.1lìvs , 6.75vt,

6.85a, 6.97n, 7.OJve, 7.08m, 7.29vs, 7.]9vs, 7.59va,

7.75m, 8.21+¡n, 8.61w, 8.7?vsr 9.2Ow ¡ 9.37e, 9,61 s,

9.71ut, 9.97a, 10.!6e, 1fJ.dZm, 1O.92w' 11.21+e.

Llifferent' ea¡npl-es trad the f ollowing epecifle ro-

tn

1n

(-

pa

pl

1N-sodlu.m hydroxlde 
.ehowed 

å FüBelble eI1g,ht ehange

or¡tlcal rototlon vrlthln 5O mlnute€ ,of prer:aratlon

O.l+5o to -0.600) but then rent¡lned etead;r, and on

per ehromatography (B-'rr,oJ, 36 hours ) only, þ-hyr:iroxy-

pecol-Ic acld was detec+,ed. îhe flnal ftgntre v'/aa

1a5u)r-6.oo (9, 1 ln IN-He-OFI)"
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Col.,:rilr'g lr:rt,'':. ís¡r¡3U fLrâ5L'nts' (lkì1.' otnet'v¡ìT'åIüs ltr IJAii

',Fier{+ rrorrrial )-y ß'!î'eJ¡t'd .i'1 'ur nln,.r¡'drln Q¡' ieatlu, e-r¡d

lrest.-.,å :r'i: 1Oû-11ûo f or' 5-t n rtit¡:uteF. l¡-):i;idr.oxypipe-

sr.;-:l-1c acfri Sa.ve i'rith j¡¡atil :r green cclour, anq t¡lth

nlnìi¡,d r.1n, ¿: ,ìulJ- col-oti.r r'liit¿gin; I'rr¡ir a åir.r)¡lsh ¿¡reen

to a "*):r''iri¡ì't-Èurp1-+, ,ith rr i'uLl lcci fJu'Jresc{r}lee in

UV ,l 1 ,;lr t.

Thc, tElrn¡r€r¡: tuYe ¡'ìt ,,rìriq-'Ti tit.¡ på};er r,v:is ileated af ter

s¡;r-ayintt Ìr..rd i:" rrnr"ri.Grl ef:fËct c¡n the colour. i'aperÊ

spott tld r,¡ j. 'Lû 1 i:'. i.r, ?.1 en,l r-',O 

,l* iJ. or- I¡-ì:iocl roJilrp1pt':-

co1lc scid nnd c:nroi'iRto¡¡::ei:hec in BlUi 16 hours ',.,rÊre

çËraycC ','ith nlnityctrin (O.2'i::, ) in r¡sat,€jp-slì-turaterl

p-ì:utanol) snñ wlth i.sa'tln (O.?i'' in r:cetone), enrt bhe

l-ìnperr) irere Ì1r:at"e,d et f,rí)Û, l Ooo or 11 50. iieat,lng

for' 1þ mlnrrte;o g"ve the irrrnc-: resu.lts cs hreatltrg for 5

ralnutes . The col ou rs obr;et'vecl rJn re¡¡rovp.1 of the

p¡Irer frorn the overn rJ.re à;iven ln Teble 3"1 . Tho

eolour fror;i nlnhyû¡:ln neeteir *rt Boo cìrlnp.ec to a

grey-punpT.e-: af ter 15 rnlnrrteâ at rootlr ter,rpers.ture antl

the'n a1i-,,'ul-y d.eepeneci. tlre coL¡¡r fron nltthyctrln

hee.ted s-t l Ooo chr.'n¿ed to ¿r brollll-pur'¡i1e e.fter 1:;

r"1¡¡qtc;;) at r oOm te¡n¡_¡ere.ture. the cclourg fronr lOatin

he:rted at l OOo anct 115Q etta.ngeci to 6re€n cifter 2l+ houra

at ri-rom temperature. Other observa"tions sÌrggest that

the l$ctln ec]cur la dependent ctl the nnount of ecetlc

aei.d remalnlng on the PnPer.
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"

Teble P1.

c _of,_99 s9_r-1_v_en._-þy_.h;lqyq¡9¡Xp!.pË-q_9Jl c ag -!¡ w I th nl¡-
hvcì.rln and ro¡ 1th 1s ptfn.

Ternperature Nlnhydrln leatln
600 Groen-ye13ol.;r-brown lrlp colour

l OClo Ye11-ow-broivn Falnt purple

1 1 5() Br c',ln-purpie Furple

'Iwo other spray reagents lTere uaed. 3ìol"1n Fê-

agent (1, È-naphthagulnone-4-eulphonlc acld) was ln-
troouced ås Éî språy reagent Uy l4utfng (f e7) and used

by llarrle and Pollock (lbg) arrd more r,ecentl-y by

Llnko (tAti¡. In thle rvcrl{, the papcr waÊ npnay'ed

wlth \% sodlum carbonate, th.en vui.th a ee.turated

aqueous çolution of the n¡runonium sal,t (tA9¡. E-Nt-
trobenzoyl ehlorlde ln the preÊence of a base neacts

wlth N-nonosubstituted aiuino-aelda to glve col,oure

(tfO¡; thls has been used for the iletectlon of lmlno-

acids by Sheehan (tçt ). In lable Ê2, the colt¡ure

obtalned by epraylng 'r1th p-nltrobenzoyl ehlorl+5e ln

benzenê, fol.lor¡¡ed by pyr'ltiine 1n benzene are gtven.

the use of $;à- aqueoue scdlurn carbonate a6 the baao

gavë the nanre eolourç. Talrle ?2 alao l"neludee the

colourg glven by nintrydrin anrl by fsattn (developed

at '1 Q0-11Oo).



lable ??.

Colorrrs wlt,h Êpr€ìJ¡ reagen't,e,

.)?J1
é ).: Ì

lì'o1in

agent

$iree-
hante

agent

I'i1n- h'luoneçc- fsa-
hydrln ence of tln

nirtfiydrlrt
eolour

l+-ilyo roxyplpec o11e

þ-liyoroxyplpecol-ic

Tialklaln

I'ipec o11e

iripec otlc

I e onlpecotlc

1:'ro11ne

Gl-yclne

Punple I'alnt
red

Yell olv-
brown

Brown-
punple
Blue-
purple
Grey-
green
Bluei-
purple
Purple

f,u1l red

lir'l¡-+-irt
red
Iju11 r.ed

tsrlg'ht
recl
l¡aI nt
red

Green l,ark
red

Grr.en Dark
red

È'ink

Grecn Dsrk
ned

Itío J',1ght
col- red
ou rr
No Llght
coi- reo
our
B1ue Lf.ght

red

Red

Iìed

Red

Ited

Vl ol et None plnlc rlreen

I{o
coI-
our
No
eo1-
our
No
col-
our
Brown

Arlsmp-!s$-p aratlon of rochlorlde:

(") A ear':rp1e of pure 4-hydroxyplpeeolte acld witlr an

exce6s of hydroehlorlc acld wae evapc¡rateii on a v¡ater-

bath, but the ayrupy reeldue could not be lnduced to

e ry stallise.
ln other wurk on l¡-hydroryp1pecolle ac1d, there

were Beveral occ¿tslone Ln whlch solutlons tn hydnoch-

lorlc aclo,tvere coneentratod, but crystala we¡e not

obgerved.

(U) b-liydroxyplpecolle aeld (t 38¡ng. ) wae ulseolved

ln a mrnlmum of rrater at room temperature (O'348g' of
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water at ZOoC) ano lryc.r'cgen chlorlde was passeC ln

vilth Lroo]lng ln:in lce-bath, unt'1l the golutlon weÊ

saturated (weight l"ncrease, O. ]f."i{ig. ). No cryatals

wers obtained frqn the solu't,lon Ðt 'CoC.

C nr¡ I' :5Ë{ lt: þliyuroxypl¡;ecolic ¿:cj.û (o.7?þS. )'Ira.E

þol}i¡1 ln water (5Anl.) v¡1th co;rper csrbr:nate (frorn

2.5g. of e opper sulphate pentnhyü ra te ; jrmÎí ereese )

for t hour,,, thÊ ,3ù1ut1ùn vrss fllterec i,,h1le hOt and the

reslclue ,$ï3s waei"rf:,:l 'Lwlce lv1ttl hot water, the ãfieond

wasir being colorf,rless. The deep lrl're a¡l-ptlon !Ïâs

eûnc er: *rrate,l tO t Og. 'rrut ¡ì O cry3 trr]-c ivere obtal'ned.

The eolrrtlon -r¡JâÐ tþen evàpor,lted to a syrup (p't5g.)

which gaye crystals ,,uhen rubbed wi.tk¡ acetone (t).9869.;

g2l¿,). Thls product was eoluble to the extent of

26.Zmg. ln I4$.2nrg. Of water 1n a bo1l1ng water-batht

arxl ln 17J¡rrg. of water at 2OoC 1.e. about 1t2 1n hot

and 127 at room teniperature. The cmcie copper selt

was recrystallleeü by d1s8olutlon ln hot water, cen-

trlfuglng a 5rnå11 amount of lnsol"ubLe rnaterlal Rru1

alLowlng the cqppsl-Êglt to cnyst.alllge at room tem-

peratune f or, J days. TYre prodrret, v¡ae rlashed wlth

water-acetone nif xture, thern wlth acetone. 'tihen Left

over anhyd,rous calclum chlùrlde, the crystaLs sl'owly

lost welght. fl, sarnple' reerystalllsed fror'fl wåter,

ancl alrdrled, wBF otrtalned ae deep blue prlgmß1 l¡l.pr

22go decomp. (Founct I N ,6.5i crro, 17 '2i': loee oR

dnvlng a.t 9oo0., 16.2,f4' C1.rLzOQ,.oNrCu' F'O requlree
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Nr6.6; Cuù, i8.J; Hro, .17.e%).

Attemnted. rl repâr.atlon of N-acet derLvatlve I

(a) l¡rlydroxyplpecol-ic acld (A.36g.) was oleeolbed

wlth s11ght war.mlng ln acetle acld (5mf .¡ anri aeçtlc
anhydrlde (O.5rn1. ) wae aclded. After shaklng f or z

hours, vo1atlle eomponenta were remo\¡ed unden r.educed

pressure. A pantly crystalllne synrp rernalned; thle
wÐe criluted wlth ether anrf f1ltered. The resl_due

(6Brr¡¡¡.) was ldentlfled ae t+-hydnoxyplpñcolLe aeld

by rn.p. (asgo ciecomp. ) and mlxed m.p. 1e9r 
o deeønp).

No cryeto.ll1ne materlal wae obtalnecl from the ether-
s<¡luble portf"on.

(b) 4-Hydroxyplpecollc acld (t .4Fg. ) was dleeolved

in boll1ng acetic acld (ZOrnl. ) and aeetle anh;rdr.lde

(t.O5g. ¡ 1.O1 equlv. ) was added to the boiling nolutlon.
The solutlon wað cooled quf clrly and evaporated uncler

reduced pregsur.e. 'Ihe reeuLtln,g gum cryetalllsed on

adÖltlon of acetone. The cryateln were very sol.rùIe

1n ws.ter årrd ì¡/ere cc¡nsldered to be tho grnino-aeld.

The acetone wae reme¡ved ard the reeldue was Fê-

diesolved ln bolllng acetlc acld (eOmI. ), and aeetlc

anhydrlele (1 .659. ) waa added to the boillng eo1utlon.

The Bolutlon ìflas allowed to cool and wae left for
18 hours at about zOoC bef c¡re 1t was evaporated under

reciuced presaurer The resldual Byrup when trLturat-

ed wlth acetone gave A.318. of crystaLs whlch were

very eoluble 1n water. The acetone-eoluble portlon



gave no erystalË from ethanol-water

ecet¿ìte-aeetc¡ne.

215'

or from eth¡rÌ

S-Ben:oy1 rlertv4r tlVe : l-r*i:yciroxy-r,lFeeoL1e acld (t . OZg. )
=-----+.--.-æ
1n u¡nter (t ornt. ) rnl th socllun hydroxlae (4.5m1. of 1ON)

!vrì,e eoolecl Ln sn l.ee-bnth. Benzcyl chLorlde (1 .O8g.,

I.1 equlv. ) lTfìs adeled 1n portlcns dunJ.ng -lO mlnuteç

with ocer:Dlr:nnl- *hakLng; ßonn ye1low gunmy materlal

separnteri. The so1utlon sras etrareonled. Âcidlfl-

cntlon l.r1th hyeroehlonle acld (2m1. of lON) eau+orl the

ec:¡rnrntlon of ¿rn o11. T.,1fl,ht petrol-eurn (abcnrt 20rn1. )

wa¡: addeci and the o11 uras rubbed wlth a glass rod to

lnduce cryetalÌlsetlon (.jeedlng was not very effeet-
lve).. The rnlxture wâs left, a.t Oo over"nf.ght, and

the prcduct, tra ns- dr I,- e o11c

egl-d, 'il;ss collected; 1 .15$. rc6ft'), H.p. 17a-171Ô.

ReeryetaLllsatlon fro¡n o.queouã etÌ.unoL gave elusters

of corourLes¡ thick needles, rïr.p. 174.). ["a]o-S,*,r "
(ç, 1 in l:tof{). (!'ound : c,162.8; H,6.1 ; N, 5.6,

Ct fHt 5O4N 
re,¿uires Cr5?.6; tir6.1 ; N¡ 5. 6u/r).

'Ihla preparatl on ',ryaÊ repeated several ttrnet,

usur?Lly on '/¿]. of 4-hyciroxyplpeeolte scltl , and ylelde

ranged from 6O to 77ii,. It wae e€€rentlal for good

)'lelcie to a11ow erystall.lratlon of, the erude produet

t,o 'proceetJ at Oo for gcrne tLme. The reeovery on re-

crystalllnntton was low tf much ethanol was ueed.; lt
was deelrabLe to evaBonate &8 nrltch ethanol ae possLble

from the bcllllng aolutlon after dllutton wl'th water.
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Grystallleatlon froni âgueÕus ethanol wae ofterr very

eL o'¡,rr Fêiu1r1ng several dsyo, f t wsfl solnetli¡re s nec-

eesary to waslt the eruile prouluc'b several t1rües wlth

ll¿"ht petnoleurn to remove benzolc ac1d.

Attempted prepanatton oí the jjr¡!-dlhenzoyl

derlvatJve by benzoylatlon of \.-hydroxypipecolle acj.rt

vi'lth an erce:s of henzo¡'f ehLorlde (5 equtvnlents)

[*t. !rI-dtbenzoylhydro]ryrÐ13oIine (l gp) l ru.r* only the

Ì{-benzoyl clerlvatlve (5$t yle 1d ) .

Attempted preperati ona of N-benzoyl-Q-p-toluene-

sulphonyl-k-hydroxypl.pet:olLc acf d gave no cr5r5ta111nu

product. To ).{-benzoyl-!-hydroxyplpecollc aclil

(O.e49*.) Ln ehlorof,orm (5mf.) wlth pyrldtne (O.5m1.),

p-tolueneeuLphonyl chlorlde (o.5ðt g. ) waa sdded.

Next day the eolur"lcn was washed wi"th water, eol-vente

wer6 removeri end the resldue r,'laÊ washed wlth llght
petroleum. 1'he reeldue did not glve a crystallj,ne
proctuct; hyôro1ye1o wlth 6N-nyaroehlorLc acld for
24 hours at lOOo ald clrrornatognnphy (nnt, 4l+ Ìrouro)

showed l¡-hydroxyplì¡eco1lc acld (21 .6cm. ), -qte-4-hV-
droxyptpecolle acld (19.Zcm.) uut no t¡allrlatn (?9.i+cm.).

F,tethylatl on of N-benzoyl-l+-hydroxypl.peeolle aeld

wlth ûlazomethsne gave a product whlch could not be

obtalneo cryetalllne. $ubnequent reactlon 'llth 3-
t,cÌuenesulphonyl ctilorlrle 1n pyrlcllne, at room

temperature overnlght, gave onl.y a trace of water-

lnsoluble product.
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N oluenê erlvatlve:
(a) h:-ä¡rd¡o*yplpecolle acld (O.¿+l+g. ) fo ?.5N-eodlum

hydr.oxtue (Jm1. ) was shqken aù room te,rnBerature wlth

¡-toluene*ulphonyl ehlcrloe (0.57g. ) keactlon was

veiry slov.u and óO hol¡rs *h,*.irlrrg iru*o nequired. The

soiutJ.on rla.s chnrcoaled, aeidl f ied (t mf . of 1ON-

hydrochloi"lc acld) rrnd the procluet collected; O.l+Jg.

(I+7';:,) pnie brori;n ¡lnci partl3' crystellj-ne. This rnat-

erLal was rrery so^luhJ.e 1n etlrnno.L, and cryatalileed
f rc¡ln etlranol-benzene J-n pale brovun prl sms ( O.1 7g. ) ,

rir.pr 1!::-154o.

( b) 'Io s s.",I-ution of l¿.-hyelroxypl-pecolf c acld (0.5öS. )

ln water (5m1. ) wtth Bodlum hydroxlde (1 .Zml-. of

1ON), cooleci ln an lce-bath, a Bolutlon of ¡-toluene-
srilp,nonyl ehLorlcle (r1.95g. s 1.3. equlv.) fn neetone

(Siû. ) trâs added. Tol-uerrenulphorryl chlorlde

cryotalllserl from the mlxture 1n flne cryntalg v¡hieh

redlesolved after abotrt ! mlnutes øhaklng. Shaklng

wâs contlnued lntermlttently ior 1O mlnutee, then tbe

clear eolutlon ìras eefdifled (1ml. of 1ON-hydroch-

lorlc acld). llo cÌepcslt fcrmed. The eolutlon wao

extraeted '.r¡f th ethyl a eete te (ftve 1Orn1. portlone) ,

the cunblnecl extrasis viere dried (eodtum sulphate)

ancl most of the etìryl eeetate wae dLstlLled. Fjther

war aqded to trre reslaue and the turblo solutlon wa6

flltered. The fll-tr¡ìte dfd not cyretalllge and wee

therefore concentre!E,..rr 8.þd benøene 'F'as acloed.

Crystalllsation clLd not oceur untJ.L most of the ethy1.
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acetate hâd been nemoved, when a plnk of.l eeparated,

and gave crystale v'¡hen scratehed. !'urther cnystallle-
¿¡tLon occurreu on stanolng. Yleld O.7Og. $AfÐ¡ rtrp.

153-151+0 wtth s1leht slnterlng ai 149o, alone anci when

nlxed wlth the prbvlouc preparatlon. T¡rls cnrde

produet r,,aa uleeolved 1n not ethyl acetate, benzene

\¡/ae added s.nd the hot eoLutlon flltered from a brown

de poslt. t' ryatalllsÐ tlon gave jgg*FkþJgfgÃy;&f-
t oLuenesulphonyl- L-(-)-oipecolfc ?.clq (o.40g. ) as

almo¡t colourless prlrürs rr1.p. l6Z0 after ellght gln-

terlng rt t h9o. ["J]-l 6.250 (c, I ln ittü]i). rhe

sarrrple ¡'or analysls was dried at tOoo f or 2 hours

14 ygÉgg.. (Found: Cr51 .8; 'nr5.5i Nr¿+.5; Ër1o.7.

C1 ,lli 705i,I rl reqrriree Crf,?.1 ; ¡ir5.7 i N¡tl.7; S ,1O.7'/").

jh{h.rnv}c"fuel+9,91-åË4-yq-qge ¡ To a cold sclu tl on

of i¡-nycl¡'lrxyplpecol,lc acld (o.5ög. ) tn lN-eodlum hy-

d roxide (¿+ntI. ), phenyl t*ocyanate (t).6m1. r 1 .25

erlulv. ) wÐo add.ed ln portlt-¡no over 1O nttnutes, itlth

lnterni. ttent, r:hekln¿ r Di"ph*nylureä precipltated

after the last additlon. AcÍdlflcatlon gave a thlck

o11 ivlrlch solirtif ieci (o.7zg., 6B7r) and $Jas dleeolved

ln eolct eooiuur earbonate solutlon (z-l;u); re-ecldlfl-
catl on gave N-plrenylcarb au¡oyl-t lr-h.voroxy- r,-l-)-
pipecollc acld aÐ ve ry smal-1 white crystals (o.48g. )

Illo p r

(c, 1

C'59.0;
H,6.1 ;

1 E1 -1 97 
o af ter sinterirtg at 1760. ["]"'-zr+.5o

in .,rì,tüH) unchangeci after 2i+ houra. (I'ound:

ilr(>.'å1 ll¡1O.$. Cf 7Hr AO¿+1þ requlres Cr59.1i

Nr 1 O. 6?t") .
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lSgylgyÈ-t¡flSåU; The Phen.1i1q¡s¡ (1 .49*g. ) pnepared

fro¡¡i 4-hyúnoxyplireeolle eoLd, wås dJ.ssol"veõ 1n bo11-

lng water r¿nd the flltereci solut;lon wâÊt cor¡(;entrated

on 'r hot plate (to 53e.). ûn cootrtn¡ç, -tran
I anlrllno- 2 t

cryêtelllserj aF¡ colourleËs B¡nn11 pris$ts (1 '05,8') iit.p"

zci¡-r¡çr5o l"li -5t.2a (9, 1 ln .çton). (r¡ound: c ,65.ri

Li15.6; i\ir11 .5. Ct.StIt lrüfNe requlree tr61.4; Hr5'7 i

Ìtrr11.I+ii). In a nuiol mul1 (C',FZ prlern) thte rruat-

e¡'1a3 sir.r'úicd peat{B ai 2.'ðo,/ (-uri), 5.63F (w)

and i.Ért ( S ). 'Ihe latter peatsa rnay be att'rl-

buted to the hyoantolr¡ carbronyl Ãroups ae i+, Jt-d1-

rirethylqulnoxalloo-{t r2..1 t, 5)- hyuantoln eho¡¡e peake

at \.b) ** anci 5.u5, (l)r' ': ' v" Clark-Levils) '//
The optlcal rotatlon ln equeÙug al'haIl Ìvã8 meaê-

urec. fhe hydsntoln (O.Af Og. ) wa.e dieeslve'd ln

l+"65n11. of jii-sotllurn hydr-oxlde at roonr temperature -

dlssOLutj.i:n rifgs a1rrlñ and rec¡uÍred about t hour. The

eolutlon ü,åF ull"uüeG t,o 1frirI. wlth water. The

ftrst sþeerved opblcal r,otatlon was -1 .Ohcr after 5

hourÊ it wan -2.1+50, after 24 houre -2.774 at whleh

1t rer¡alned constar¡t flor another 24 }lour€. The

equlllì:rlulr rettüing correâpor¡ciÊ to |tl- -45'4l) (9,-tJp
6.1 Ltt 2 eråul"v. e¡f NaÙli tn wa.ter). The acldlfied

solu.ülçn sLowly de¡roelteö col.c¡unLeea prlants whlcÏr

were eolleeteÔ after 1ö houre at d t' 0"548' Irle p'
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169-i?Oü, itecryetalltaatlon fncn ethanol gave the

fiytiantoirr rït.¡]. tt:6o; the r,rf.xed rqo. tr¡iÉ¡s 2O5-PO6o.

;1 sol-ution of the hyunnt<¡ln (1 Orlms*.) ln N-sodlunt

hyd.roxl.ue (rmnt. ¡ 's¡as propar€ii at P9o. DteçoLutJ.on

ra<{ulred alrnos'ù one hour. T}rtn solutton v/sß kept

at pSoo; tlre optlc*L rotetlon ehang.ed frtrn -o.17o

(reaei t hour after tÏre h¡rrlantolr¡ we.o acded to the

eilkall ) to -i'l.5oo (tå iroure), -r,.325Ç) (2 heirrra) ,

-R.h?o (5$ houre), -o.¿+.5o (6| horrs ), reaehlnq

-O.4J5o aftt:r 23 houre. Thlo eorreaponcls t;o

lxl^1,*¡.¡" (!, 1 tn N-lratrm). Tbe acldifted n.1-
LJo

utlon very alow].y deposl.teo pnf-eme (lffmg':. sften !!ev-

eral dele), ln.p. 2'05-ä06c, alone and mixed wtt.'h th'e

hyrì.nntoln.

!Sg!yg.!Ðg3!!h-r:henvl-i.e.qth:L$)yanatg: ThlÊ ft'åe

pre,plred by tlre Frocedure of Èdnan (lçS) h'ut the

reectlon rvaa car:rl'ed out, at noom temporsture (tglr).

fi solutlon of h-hydnoxypipeeollc actd (Û.725&.)

ln wat'er (t ?.5¡n1. ) ano Þyrlcllne (1?.5m1. ) wan adJuet-
to

ecJ/pit1Q (tnO.f caton papeps) wlth N-sotl1um hydroxlde

(1 .llm1. ). Plren¡'| ler¡tnlocyanate (1 .Én1. ) wan added

ln on* portlon and the ¡ntxturp wåB ohatr*en vigororrs]y.

çùiiluf$ fiyciroxlde solutlon r4as actded a€t reqtrlred to

maintaln tire pil at 9. No aLlcaLl wÊa rêqulred after

15 mlnutoer, and the eOLutlon vrae wa,shed wLth henzenc

(ftve tlnrria, equal vol"rrmee)r .An ernulslon waa ol¡-
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tslne,l during tne $irst vraslrlnßr but later waahinga

,¿,nve no rll.fff cu3-ty. Tite F'queotlð sol"ut'1on was ftl-

tered througil Xireaelg¡hr f,ù rei[rrve å. eticky ye]-low

de.poalt, irncl hydrcciiJorle acld (+mf . of 1-25i{) wae

a.cided to thc fii:ì.v'ate. the granular yellow preclpl-

tr"te wcs collected, v¡¿ræhtti "tith col-ci weter and Êus-

penu.ed J-n ?11ü-hycr¡'ocitl-or1c acltl (1 5m1. ). The euopên-

eJ.cn wns bçiles r"or ã hours, r.rnd then taken to óry-

nese Urder: feurieecl FI,eSEu¡rc. i¡vataf Wee aôdect AnÖ

nenovrd three tluree tc¡ l.emuv{ ¡rer{¡slnlng acld. The

Ê.r*y re;lcue Epte å purS:Ie aolutlon ln bo1L1ng acetJ.c

ac16 (?flrnl. ); thc hc.¡t sc)lutlon uù8.Ð alLuteú wltlr water

untll crystaLs for¡ned. The procuct waa collected

r¡axt day as brotln erystala (O.56g.), îilopr äO1-äo.

Thcee weï'e uLçaoir,¡e'l Ln bolIlng ethr¡¡nol (33g.), and

the solu+"1ûn !\¡a$ elr¿reoaled ano suncentrated (to

l l ã. ) . líext C{ay, the ye11ow p1-ates vrere eollected;

A.i¿9í4., in.F. 713-21Llot ralged ùo rß.p' 2140 by a

aecond recrystalli oa.t,iori. t*lri 74. oo (g, o' 2

1n T:ltÇII, fdrrt. trrbe ) (¡'ound: tJr 60'l¿5; iIr l+.9¡ N,

9.(,; flr15.6. tìZOiit g02ì'ijg2 requlree Cr6û'l+; Hrh'ð;

Nrl f).6; Çr16.17ú. The analyals correopgnd.e to tYre

!-Uh.enfilthlocar'oatnate of the phenylthl'chydantotn cf

h-hvr¡ roxn¡lpecoltc acl¡l 1. €. UJÈlj -gåxeny-I:tJgl9-

lrh r"b () ñl¿- o- no-

1tr 5t \- hvdan n.
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(,1, tracç of the ÊiliirìFr 
'¡/'-1Ê 

produsea ln a neut¡'al

$ulutiúl, Þ^lut ln ì{-lryr-1r<¡e}rlorlc eelä, therç waÊ no

etrenge ) .

(b) The aurlno-aclcl (5rug.) ftt 'barlum hydroïlda nol'-

utliin (O.Jrrl., 'ðatqrated Ë¿t troom telrpera-ture) ÌIEìs

ÌreErtecÌ ln a seal*d tr¡be a"t 1550 f or 1ål h,Jurs.

i-li.yctrrrxyÞipricül-1c aeiG ¡iflxed v¿ith other a.nÉ'no-

acio.s 'ù&å o'btliiued f¡.'u¡t clatea ;ì!¡ decnll¡ed by r¡lttr<'op

and. !'cl-ts (t:;e¡. Tht; tuotel'-ooLubLe portlon of a

7tl;, oi;i¡rrtnoJ.le¡ r.¡:f-uracf, rli' Èhe d'r¡ten I'v¿ìíl paased thrclugh

¡r, ceti cr) '.3:;{chÈitl[ie r-:o}ur¡un nnd the ¡:mlns-aclda were

e}u üerl l¡i th ?N-arüìroniù. The iaixture, contatnl¡g

]-ìiydroxyÍ¡ipceoltc âelc1, obtalneil by evaponntf ont

wn.s userl v¡L tircut f r¡rther l¡urlf"i catl on.

ßarqrlee of eyntlretlc "4110" (f .s. 9Åg-) h-yty-

.r roxy¡rJ.tr;ecol1e sclrì ar:d ¡¡þ-]-hy,lroxyplpeeolle a.eld

(197) were auppllect by Pr"ofe3sor H. Vanclerhaeghe of

I,orrvaf n anei .í,ìr. I{. P11e:nl.t''Éçer' of ;Jeldelberg rÊfl-

pectlveLy.

.A sùnplÊ, of r;he hyúroxyplpoeoll'e acld frorn

.,\r,rner1aÆa-r1tl¡+q (121) wa.s oupp1led by Dr'. l . Fo¡¡dsn.

üomparl Sûn ',Vlth 5-hydr pecolle asld.

(") Ãg irJ,11r Chr'*:¡oato6rarire wçre run ln BA'fd for 28t

4åj 'rnd ç'j¡{ houra' lhe dletaneee the amlno-aclde

rnoved werë aÐ fuI10¡¡s: a¡nlno-acld frOrn .4e,acLat

1'ì,Ð¡ .l 9.1 , arrd 55.5èrn. ; 5-hyú r<¡xyplpecollc aeldt

t?resemetneacheåÊe¡eplncroft'beemlno-actdl



fnom 4ggg1g, 8.7¡ 16.6 aod J{ 'Jcm.¡

2A,8¡ 5Ê.?cm' anq off th': iraPer'

âqlr.

Blpeeollc o.ef d,

ÞHyürorçYptpec'-'LLe àr:ld gavÈ a blue-purp}e calour

ïriti1 nl.nlrytlrln erld tlre spot hatl a br-l'¿1ht re'i fltrt¡'oeâ-

eencfr tn uv 1i¿¡ht; lt eould be reaûlly drotl.n,grtshecl

1r¡ thle !ìi¿ry f¡¡uu the ainLn'¡-acJ'cl f rqn Acqqlq (eee

'iable 22 i.
(t¡) In pheno 1- r¿rl ter: CLrromat,ogråiùÐ TJere run ån

plrenol-wa'tfit', Ln ii¡r atniospirere e untaj.r:in6 âliÏ0()nla enð

nydrogen cyanlae (tr¡g) -ior' { ? Err¡rl 2l+ h;rrrç (27.0 and

h5.Ocnr. ). Rf values w'6¡'e Íis f o]l.owe: al*ino-aCld

from Jicar:ia, a,5| ond ().t+7; epli*er, ldeutlcal valuee;

5-hyoroxypt.Fs ecl j.c å(-;1tl, o. þJ nn<1 0 ' 
l+5; plpocoì-lc

acrd, O.JJ ard Ô.1è7.

';¡t tTr r () o11-g

aeldsl S;,rrrrple;l oÍ th* oyntl¡tltlc 5-nnu 'l-h/drox;¡-

p1peco1lc acidn were he,-.teð 1n bartun hych'oxlile aE

for l+-trycåt.'oxy¡.rl,pecoJ 1c acl.d frun Acacljr (e'hove)'

üIrnolnatogrüliiÊ of the re:;ulting ';tlxtuFeÊ were runt

together wxth the untreateil pînp'J.es, ffid mistur*s Ûf

i-rotfr vii.tb tire E¡nlno-aclrl from *Så3 and lts eplmerlc

urlxture. ".'he re*ul.ts of one e.troingtogr'am are ahown

in t}re pirot,ogrr:ph (next l¡a*l.e ) '

J-fiycrrorryplpecolle acl'ü gave a red-purple colour

rvlth nlnlr;,-6rln, lrut the eol-u¡r glvei, wfth nlnhydrln
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B cis-4Hydroxypipecol,ic qcid (!onderhoeghe)

C c;s-3-Hydroxyprpecolicoc,d (PLieninger)

D Amr noccrris frorrl dotes

x Heoted in oqueoi.,s Bo(OH)¿ 12 hours st 155'C
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by ÊynthÊtiç l¡-Irytlroxyplilclcol'le actü and lte eptmen

wei,e ictentie*l wlt,ìr "lhat frori: the ¡n¡nÍno-e"cl<l fs'ürn

4-gê-glg, 'coth ln aa;r-'¡l¡,;ht srnd LÐ I,lV ltgìrt' Ilhe l+-

hyùrorypLpeeollc ¿:cirls alsc gavÈ 'blte se'ilir grëen OJ1-

ou¡, u¡1tlr isatln. The .synthetl.c ir-hl'ûro;qyplgre eol'ic

aelû gsve r-¡n 'bl:ç e?r¡.unatogrÐu¡ a fiiåJor 3]iQt tÏtth

the jîrû* iif *a the er¡imer of the arnlno-acfci froirr

éSgg-tå ^fror¡t whl.cir lt ,vâ3 ilüb :j+i:âtls'"ted, ancl e vÊrly

falnt ft1lncr €pot '.rÍth [he 5a$e iìf e3 tlLle nitbüI'F]l emlno-

a,elo. J,f t+r epllnerl'l åii on of tn+ ;:yntìi+t'lc rì €irl, tire

tv¡O cOrnj¡Onerrtç¡ ilad the '{3r¡le rif '-rS tìre cornpe}'r"iPtF Of

tn+ eBiirerlc Iûläture frcnr the n'rt'ural ¡';tn1¡1e-aclrl, and

werÊ not *e'Íiflr''rteü frcm the¡n.

,fhe ¡,,rcr1uet f'ru¡¡r the bs-rlurrt hydrorlde treqt[rent of

trrs. J-hyriroxypiFec+lle acl,¡ shcl,f/ed fieveral nlnhydrln-

poextlve eomponentÊ, tggetrler 
"¡'1th 

sotne uneirangd 5-

hydnoxypl pesollc acld.

Corn F Eon wl the a no-gc d cmr /^,¡-mg amg t1

fhe r¡mÍ-no-aelq fncn¡ ry 
(cr.Smg' ) tn

barlum hyttrroxlde solutlon tUe/ was irosted ln a'^/

seaLeo tube at 1550 for 1P hours. The produet wes

ehn omatographeo, tcgether wi. th tþe q,funerlo rnl'xtu re

from the affJ.no-aalcì from 49gg1,g, anil the untreated

e¡nlno-aclctsr sept¡retely and niixeð (eev;, l¡$ hours)'

In both eaËes, the natüral snlno-acf.Gs ran'!h.5o¡n.,

and the *plmûrsr 1'è..iem, Ìto $eparatlon wal"

appårent ln the rnLxt'ures' Tfie ool'ourE wit.rt nln-
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h¡rdrtr-n (fn eayti5ht anu ln UV lf.ght) and r'¡ltlr laaèLn

ïÍere lcl*nti.c¿lL.

arE- xì o a
É c ç c â ¡'1 êc Y¡ c€l lte"

CIf

It, bÂd been f cund the.t s enitipln: of Ïd-b,enzoyi-L-hy-

üroxypl,¡,Êco1le e.cid aceld.ents.Lly heat*d at 15Oo for 3Þ

l¡ Ìrours durln¿ try'1ng, ãÞv(r on hydrøÌ^ysls (-i¡1. hc¡urs

1n bolllllg 6l{-hydrcchJ-r-rr'1c âc1d) a inlxtul:e cf eç:ir,re'rlc

L¡-hyd roxyptp€'cûJ-ic aelC. * . To exa.rnLrre thls eË1tiier"laa-

t1 on .prrrthnr, se.inple 3 of N-tren¿oyt-l+-nfd rclx;'rplpeçoJ"le

aeld (about 2nç.) were asste,l et ?O.;o for 5, 1Ð an<1

Ll0 nilnutes, and tiren hydrolysed ln 6Ìt-iryri'nochLorl-e

acld. (0.5rn1.) fn sealEd tubes at 1O0o.for'å6 hour's.

Thre sol,utlonç oþtatned 'ltere êvrïi:oratrci to ret¡love

hyorochlortr: ¡cld, the retl.due wss dI i;olved in v;irtev

and chrornirtographod (nl.:,r, 1lì anrl 60 hours)' ¡\ 8!à¡¿I-

Fls of r:nheated !-benroyl-fu-hyriroxypip.:co11c acld,

hydr.olysed *.s above, illtolvod onL;/ a ein¿Ltl s¡:ot

(¡l-nyaroxypLpesollc a cld). 'Iha sam¡,}"e. heated f or

! and 1O mlnutes gave tl,vo spote of ths Barûe iìf *nd

ninhyilrln-coloure as thooe obtllnecl froit tü-kali-

epLmenlsetl l+-h,vdroxypipecolLc acld''t'he eample

tæated for l+C mtn,:tes .;holved. other' nlnltyilrtrn-pos-

1t1ve prulucte.

N-Benzoyl-,þhyd,roxyplpecol-tc ç-old (2.49g. )'Hnn

heatecÌ for 5 mlnuÈes fn an ofl-hath 61,2SQo antl t'he

reeldue was b01led, 1n $N-hydroohlorlc acid. (tOOrat.¡
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for 6-¡¿- !rou¡"s. B€$soic acld tvee rernoveu by extractl9n

$iti1 1i¿nt ;e'brll-t+':':tr, and tìle ¿rqueouÐ coÍurton 1¡Jag

e1¡sì);rut,ecr to rf.ryneea u¡nier reiiuced preðsure. The

resiriue rval+ alpeulvec¡ in ivater ar¡¡3 ¡illded t0 a li:eokarb

¿,¿5 cr¡Iu¡ir¡ (50g.) ancr tire arrd-no-acids were eluteeù

vri.tit 2I,f-ariui¡oltla. Tire eiuates wel'e eva-porxrt-od to

dr¡'ners ¡g 1g¡1¡uve attunonlt'', a'nci tlie realouc 1n water

(50ilr1. ) ïvüs huJ.lcr¡ vrliir cU¡¡pÊI' carhor¡ate (frorri lt.759¿

of(,oþ},ei].eu3'phatepenturydrat'e¡?ü)i.tlxoeFg)forl
htc.,¡ul,. Tlrc eoJ,-ttiOr¡ l.lö.í¡ i'lltereu lvhiltr irot, ¡rnd the

¡,c-il1úur. vJËt8 ï.iA;,{Ieú t¡rree tl¡rtes rvitlr lrot water. Tire

fLltrc¡te s¡1L1 1,/åslrlngs lvere concel¡tyate'l 1to lì'lg' )'

iieep-lrlue prletlr j'on¡:cti sJ'or,ly irr t,Ire r:oId noluti"trn;

tiie;s¡riuerecolleetedantlrecrystúrllieedfrom6onil"of

lvLt,er ¿rr¡o tire¡l frolu i1ttï,. of v¡ater' The rnot'kier-

11quÚru ìfJeFe COIìee.ntrated a¡ul eubse'¿uent cl:opi¡ were

ré}cFyetrrllisecl Rð skrololn lrr lrt#ure Ë0. Tire nclutJ-cng

\tuerÊì atlju:lt,ecl t,o t,itlr tdljel¡iir"'s ;'?tuwn, ilnd c ryotellLaa-

tlcn v¿as r:lloì¡;eú to pruceeo for 6 or'7 üayo at eactl

stnge.Tiier*lV€R€tiru-ni-¡btalr¡ed.fourGrc,Ës.Ir
cryer,al.s; (e), (o), (c)' anrr (ü), anci the reslúue

(ei. Tiie wergtrts of eaeh crop (airüried) arÞ"r given

in Lrl¿ure ?Q.

il-iirese erÐps .¡Jere exa¡nlned by eueperrtrlng a portlon

(rorng.) in water (rml'¡ and paeslng h'yÖrogen eul-

plrldo bhrough the hot eusp*:nslon' The copper-free



N-Benzovt-4-hvdroxv pi pecotic ocld
(2'¿9g.)

Epimerised ond I nrorotYsed

Converted to 
l.oPP"' 

sotts

(68g.)

c
I

Y

c
(o)

(0s44g.)

c
I

(3

Fioure 20 :

c

(6ogJ
t-l

c

(1(60Sr)

Mc

M

(
(10 s.)

c
(c)

(06259)

C'Crysto[s
M-Mother liquor
Weights in brockets- werghts of

crystoLl'isi ng so[utions

c
(b)

ß't 4791 (30g)

H

(10g.)

I

(d)

(02619.)

I
M
(e)

( 02969.)

Attempted sePorotion of noturot

4åydroxy piPecol.ic ocid ond its
C2- epimer os the coPPer solts.



2l+Ð.

nel-ritlcnr¡ íiÊÌe cilro$¿iiogna;rhsü (B;fl';, j6 hours). A1l"

crcps $hüwed opoto of tlre sun¡e ¡tf, as fu-hyCro¡yplpe-

----+€lls r'.cld ( ?o. ';crn. ) enci Í te epirner (t S. 1 em. ) tn

aÞ¡,,roxlrately equal quantitteg.

'Jhc fit'st ero¡r of cr?etals, fractlon (a) wåE

r.rr:riyse:d . (-t'otrrd : N, 6.7; ûuO1 7. O. Cl., ,ri{pq061'TrCu,

¿+¿i!.t requ:.res ll, t!. b; Cu0, 18.77;). fheee

c:'ystais cilei ¡ic-¡t ioee l"lelght titren lefi ovêF RTr-

hytit'orre ualclu¡¡t ehlorlde.

(") þl:"ycìroxy¡,i1;ect¡lle a cl.d (51rtrg. / was heat*d ln å

ee,rled tube vcitlr reo, pltt,ephoru.s (23x*1. ) Einü lry'rlrlorlia

aclci (1ru1. o.fl j-ì.o.l.91r) at thJo .ror 6, hourÊ. The

colourJ.{:ee ssiut,lon vi¡sa eTåForattru unûer reduced

preß6ur€+ to a thfci'. sytílrp tlnd then cl'li'o¡¡tatographed

(l;+,.). A etrorig plpecsllc acld ãpoÈ flaE preeent,

toget?rer wi ùh ot,t-ie;r nln¡rydrln-Foslttve cotri¡:onent s.

For estliratlon o1( the ariount, tlre reductton ¡nåxture

r{r,eË ¡llluted to $tn1. ln v¡Ertar, and 5) 1'i, 15¡ ãO and

25 ,øL ssmÏJlÊs ïúere c?irot¡¡atoqrapheur togt=ther with

the i.3Êríie amounta of 1Í+, plpecollc acid.h]'d:."oeirloride.

The ¡r{pe.coïic acIG. spot lro¡¡i 5 fL. of star¡darù aoL-

utlon h,qrL an lntensl't,y en{"¡ el-ze slrnllar to that lrom

25 pI of the resuctlon ¡;rociuet. Trre reduetlsn

prr:duct th.erefore contalned abcut l.6rrig. of plpecolls

aclá (t6% ytelö)'
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(h) l+-iiyriTox¡r'p1;;ecolår: acid (19.latå' ) rt;ae ireated ln

a seeled t¡l"nr; nlth red ph.osphcrue (].5trig') an'Ì lry-

ðrf.odic aclo (O.íirn1. of ,'1.1.1.1.9.1-l) s*" 1l+59 for fl Llcurs¡

Tne elear solutlon Yiås +vaporÍrteú ttLt?r adilgxl vatef t)n

a r"¡ster-Ðath nncl içf t Ûver É:ciiiur¡r hryd-r'oxf'de cvernlght.

în¡ renJdur: y.J5.fl d1;:civ¿,¿ ln ¡;ater (1rr,:I. ) ano tneated

$rir,tL t,reihJ.¡r-p,rö;Jårç:iJ,;1lver oaFbOuate Until r'ìo tltrthÇr

pÊ.R.rlf,l-rït clceurt'eú; ti'Lc,l silv'er s!àlta iiere repnret'ertr at

tfre ee¡ ln-'l fu¿ii. ilaiî tlr*' r¡'suïtirrg ¿'¡'iu't'lun i'las lry-

dif,Ogeftritecl nt ï,JCtìl tel;¡t;*-fqtU.fe :-:ffi ¡,F€:iItlufe f Of 5

hr¡1¡ s r¡.1th y,;1n-r.:inu¡t (fpe':i'rl.y-preÞared frcr,r ¡r1-atlnum

oxl-rlt+ ) .

C.r¡ror¡Ê'r.c¡,1' 3rìiË (13,4';. , i ri) h.'uf i'¡ , 75crn. ) sho'o;t=d the

fc¡r.ic.,ling cofrr!:on(,ntã in th(1 solu{¡lon nct hydrogertateðl

Ff ,).5-1, .br,own i,¡1tlt nlntryirrln, plnr cha'::rgiir¡¡ to otr'i'ver

wlthl¡nttn;P.f{}..3s,J^îeen..Jlt'hntriÌtydrln,Llufla
ptrk cçlour, very faT.nt, .¡1th 1rre.t1.n; llf n.16, l+-ttv-

droxyptpecollc :cLd f t'raee) '¿nil ln the trytiro6enated

solìrtlr¡¡:: iif O.¿I9r iiurpl* r,vlth nlnhyôrl'n, nct

fluor--ç,l¡* ln lJV l-tgitrt, i:f.riir r¡1th lsatf n; Ìlf A'35'

þLue-purple ";tth nlnhyrlrln, fluorescing brtg'ht red ln

UV }lit"nt ( plpecoålc acld); Rf; Ð'16, l+-h¡'droxyFlpe-

cÈilc aclti.; lìf O.1Or Furpie with ntnhydrl'nt n'ut

fluore*ùr¡g 1n ÜV 118ht, Ïr1nk wlth leatln (rntnon

eø;pcnent).;-nttreÊaüt€'cnromato$fafrr4-hycrÛxy-
pl*ecol.lc acfct had Rf O'16t plpecol1c aclti Rf O'3'
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anil. h¡rtirtsj.n kf ().?-i',.

Thie flpot a't: äf {'.hg 1n the chroinetcgrârù odt tlre hy-

dragenaterj ¡roLutlon ffas very ot'rong' It sp'Feaned

fro¡il ltE iif value, 1te ni.ntryðrln ccl-o¡n qnd tts i'+:itln

colrlur, to be trn ¿¿! -ainlno-acld of r¡bout ä earbon

atoii¡¡. Â ci:¡'c¡na'Lügrarll (nt;v, 15 hcur€) gav* the foll-

o*1og lif values¡ unrinuïïn, 0.1+5; plpeeollc neL,l , 4.15¿

d-:lrrrl.ncbr:trylc "1.clJ, 0.23; 1+uctne, O'91+; lsole::e-

1ne, Q.rlÅ. il cTirq¡¡¡Etsgr'am run an paper buffereÖ

ulth t¡/15 peosphate buffer i¡Þl?'5r run ln ben?'yl aLco-

h Q1 : g*bu,tanol I :1 (1 !Î' 2OO) Eåve the'foLlow1ng Rf

values (11+ horr¡'e run j : unhnown, a'13i Flpecollc

ectd , t,11 Ie'ucj"ner o'?4; isoleuelne, Q'?11 vellnet

C,.1 û; l¡-l:ydroxy 'p1FecolLc a' eld' , O' ol+' 'v'hen run fnom

tþ+ så.ule opc;ì, tire unlcnÕ'fln \¡JaÊ eelrarated from vallne'

A chrcirnatoEråilì run ln the flAifle .ìy'eterl aÉ the prevlgtlg

Qn€i, f or 30 hourç, gÉive lneoinplete eepara't"lon olÌ

vtl.lne cnd ?-n,¡ilno-p*¡¡'¿,¡¡¡o1e acld ("ilOrvallne' )

(val-lne , 6.7 'bo 1û.1crn; ?-e'rnlnopentenotc actd' 6'o

to 9. ?cr,t. ) . Tlie¡ urikiroiçn a¡nino-sei'd gave I stngle

slrotivirenrunril"thä-ermlnopenf"a-no1cacld.îhe1.t-
entlty Ü.f .t,he unk.nüwn &,f 2-åfiIlnoperrtnncle acld wae

cr:nflrlir*d lry a chr.unistOè,rarfl tn B¡\i'i (2--{) hours, Jl 'l¿Cro')

. whleli gsve -uire f ollol'llng llf vaJ'uee; unl"n'ùwn' O'l+5;

2-rlrillnop,.ìntanolc a(}td r 0.115; vallna, 0' 39' Þ{1X-

trues of tlre unknown end Z-arolnopentanolc ae!.d gave
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a si.n¡41e n;;ot,, !:f fi.-J? '¡;lrl.1e r-tl:çute+ sÍ' vil11ne,r nna ë¿'

arrrlnolir*r-rtenoJ.c,q C:1d were al¡'toÉ t eü'ûplÊtel"y $eparåted

lnto ? Fr-,ûtÊ.

I l <,1a ti. ç¡n of P Í tlet:oi li'or¡r rJrjeleú t"uhesr

ench contål¡¡i.np; ¿r-h¡./(ir'()v;ytrri pecoLle acld (0.äg. ), ned

pir.gnphurua ié5fìrii¡:;. ) arrrì nyorloalc r.¡.cl-11 (5rrtl. of $.(i.1.91+)

Were lrer1.teçi ¡:t 1þOO :iOr' 1åil lrOurs. I'jJo üUT.'çÍt Tt6fe QOIII-

pieit,rly c1"*¡r:', lrui t1',Cr cúftt¡ lnetl h¡rovln l¡leoJ.trl¡le rnnt-

criû.¡-. iìì1:r'orrre+*oürF t)i"l;' (5rr:,i, 1ll hou'r-n, i'l{-cnt. ) shc'wed

¡¡;.r jotr rìî].fî,s ¡,t l'ì.t' (1.37 (¡-rtr-''eeoiJ c aelc) -nu nt l].li8

ancl fl. þt:,. 'flrt: 1'¡.sr, tu''r ¡nve ',i:J th nlnhycrrS n, h:tQ$'r'r

CrJil-otìr$ slciw.Ly ctltrngiïlå: tO ¡rurpLe. ;\ I¡itslJ. I)ortfOn

Of the reËìctlOn procluct left ln ecrntect Wf.ttt {}leefta

O:t' grr,Un¡ni5. .lO:. jrl tilll)Uteq $.t-tyr 9. Ílfnj-Laf' Chf¡til?tOrqrgm.

Tr;n R:rl.ri.J:J.,,rns We:'g eVg.fìClF:ìted t,O r-erfloVe hydflr-¡olC aCldt

anrJ po.s:ecl thror;.,qir n fieo;¡.:¿rt) :¿?5 eÐlr.llrtn (5í-)8. /' Îhe

alnlno-p.ctcl s vsere eluteti i,vi.th :ì.rfiiloÐf a; tlre ßOmFound a

Of lri.'.h iìf r,¡e"r.'e nÐt {Setected in the prÐouct, i"'htch con-

ta.i r¡ed pipecÐll. c âel.d 'lnd, sey+rÐJ" ntnhydrtn-Bo$ttive

eonipone'rtte of 1o¡¡er Ef.

The e',rude ftìllno-n'cid ritl"x1ure ('<'':i6g' ) tn wâter

(t nrnl. ) end hydreehlorl c n ettl {t .5m1' of 1ON) 'å'å3

treeted 1ql-th h;rf,r.<¡<-r+Lorlc acld (t.5m1. of lON) and

soolr.r¡rr nit¡1te ('.'.5r¡r1. of 6U). An lruned'late eopiollÐ

preclpj'tnteoflodlneforr.l.d.Sutrsequentacteiitlong

of s.ctd encì tìitrlte (3 1otg) ga've no further preci'pl-

ic)
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tnte c¡f j ocllnt' . 'Ît:1É ftítfr:arrt¡d Êûlutlcn \ryns cÐnt= D-

trotrnil'¡r ertrnct'4r'd tith e"!:her flor ?3 hc:ure, tlre extracù

wFfi neBted tn cJ1ltr.te h;ni rochlt;T'|c n.clti to <lecOrnpose

!-rri t,t ç:,¡t¡ r,:çutr:.irtrn(iÈ, :rnd the ;o1utlon r af ter e¡çce[]F

¿,icl"d hûcl beerr reriuveu: T.'¡,' evel:u't'atlon, warl sd"ded to
,çhe l;,e'r¡¡r.sf.b ?1:!5 r-'ol,ttt,un. The lnij.no-er:tc{.n \Å/ÊIJe eJ-l-tted

t¡1th í:r(!ú1j()tiå:r-; û.7-ilt,. ^ chfor.ìr-ì,togfatrt g;r*'ti'i:e(tr Ðpaft

f'::orir Fl-i,¡r's:t-rl.J c ¿'t-:1d, c;lti Ï rrrreee of nlnítydrl n-pos-

ltive r:ui¡s:'l,nne€'il. trtt,et;.r1.ttrì trl e:'l'Êt'a1Ll'ee' tfte frt:€

arrrlr)¿¡-r., c-.'¡c-r t'l1J-r"c. The: rtdxiure wFF I ef.cilfl.ed vllth

hy-drOctrJ or:l,c ¿,eÍrr, F.llt!, *ifter eväpol'¡ttf Ür! tO drl'¡nÊS€,

éUVC 
.irt¡i,i Ëqurìetr$..ALìetOne, û.?.6g7. of c}1yfit,Ll,Ê frtropr

1 o j-1 9?o. ÎÌre riiut]:rer 11qli or# e onte1tre'o 0. a¡'i',. of

rLurl,eï.1-4.1, whSclt e untn!-r:ed rlpeh pÌFerrOl-i-C fìcid. The

et,ye-tr-rls Þ:nô :r'es:ldue werç conthineti, ut¡d nctdod to the

i:eoker.b r!r'5 colurftn, vrhleh frâ.q eluted É$ foLlot'sl

!or.rm1. rf, fr.þl'I-Ìic-'Ì,, 2þoriiJ. Qf l'.¡-Hol-, ?5nrn1". of ivfìtÊri

rtrní":+iit . of,' flït-nmnonlr-:. 'l.r.e.ettons of abcrrt 7C[n1 . were

c.ol1*cted anci ev,aporeted to clryræ8Ç Ênd the neBldueã

r,r/ef,e e;_arnln.:d Ïry elrrcrna.tcr¿iraphy (nt;u) . PJ Ðeco11c

anl<1. w;tg presFrit, J.n thç ln'ter 0.þI!-i{01 elu¿rtec, the

¡1-üCt. p.r1rr"g,t,es rtnd th* 1n1ti.r:-ll a¡¡uttonla elu¿ttr5'

!':'ae.t,i ong r.Jiiich c cnt,p¡I ned €r'ttlÊI', tl1 ilhyúrtn-BoSItiVe

C6r¡lpLlneniB Ì¡f ß¡le fq¡tt¡rnecl t,O f-'þ5' çrqlqmn F.ng e1t¡ted

wlth å. rnore f:rÐdì181 lrrcre¿ee Ln e'eld eïren¿:;thr' The

c(lllibJDËrd ¡iipeicü1.1c aclú fractluns weft: €vapu1'Ð't'Êd'

under redttcedt ÞreÊFure t,o 'åryrxrss, and tJre cryptalllne
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f i.. a;triue t;¡¡,Ì l-'i,rGF.: :;t¿,.1..i,i l¡c:ri f rorii E[ erí81] iår¡rount ur

eil',.¿,:n ul. TiliO Êilv-e Ü. a2g. (b.r'/j) of ç1-ijeco]1e acld

lrycil,ocli-: oriii+, n.p. 25t;-?5otr [*l*0.5" (ç, b.7 1n

w n.t*r') .

(o) ûer¡ c8

etrg&g!çi: geeleo tubes co¡¡tair:lrt¿ ll-hyur'oryplpe-

crulie asld (Í:rX,O.;, rec p'hoepirc'rrue (7cg') r hryariodlc

a.cld (û.a'L1t,ii. t.l1, !.(r.1 .91+) ans Val'1uu3 gun.ntltles Ûf

we-târ., Á, tt'e irc,ateO At I h$C' f or 1 2 lri.¡ul'g. The resul-t-

liig *uiuo¡]e*Þ 'iUIuil OnS itere eVuBur',ateu u-¡rder reû-

llgi'ct ÞI.¡'ilgu1,Ë, i)nu the reel.úutg r,Tel'e tagett up 1n

1'rete.r (';,'ll. ) .rna cn¡'crcgtographed (l'A;" 16 houre;

!'ictt.), lrith ¡he ¡'csults glven ln Table Z1' t''n thts

chf oriiatu¡4l.èrttr, Þipeaolic aeid Ïrad. iif C).J6 anù [-hy-

cicoxyplp*colic acicr "f C'?U' The lcieniity ç¡f 'bileee

COrripuunds fn the ¡.f:Actl<¡n ¡¡11¡l,ur'l:g Td&S COnfif¡irt:t.i by

th¡,1"r, fLl rili¡,.ûr.in ánd i.:*f-,i ri ecLcttl'.: i *-he cUnpOitente

Iif ö.'¿i: ¿at: Lr.;i- Aåv s ¡:urple çJ1'J1!rs ni'th nirthyorln,

eiì:iü ¡ltÌr l¿etrn a. frrinb pltrlr' en..l $ rrIlÈJiily T:lue

gr"Ðb-\rl. cÜl-ou¡- r{!st"ecT,ive)y.

üeaci,l0n riiL¡(tuI'e ;i Y"3É! tnt¡¿tted v¡1tlr en exeesg

of fg'e$h ¡iLv+r' u+rbL'ilrì'þe '¡nü ct:nirlfu.;Ðde Ctirc¡ila-

togr.aph¡r (P,iL,, 15 i'ruu¡'s e iþet;. ) nho'u".ed the flo1lo'witrg

cql'"f.,orients: I{f Q.57 r col'ul^rrã ss be'f ore, ln tra-cee

orrî!.y; i..f A.37, ÞUrple co1our v,¡1ti1 nln6ydrl-n ( e-

aiä|¡¡o-aclq eolc'ur, not pipecollc s c1ü eo)'our) ' 
and

bal å a- f¡
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a'Burple fadtlng to ptnk sith taat,ln¡ Rf, 0.51 r {r grêJ¡-

greên wlth nlnhyilnln anû ptnk r¡lth laatf n, Sor¡ra

mlnor componenta d Rf O.1 9 and leea werê preaent boiùr

before ancl aftcr the ellver carbrxlaT,e trtatment. Ho

pj.peesllo acf.d wsa ûetoeted after treltment wlth sllvcr
canbonate, aplarently bef.ng obaeuned by tlre eæponent

Rf 0.57.

Ta.ble ?5.

Reaetion of l+-hydroxyplpecollc et:lrl l'JL th re*l phoo-

phonro and hyd^rlodle aclde af varlürr.r atrengthø,

¡çlfx- Ad.dlad Cal- Appear- Chro¡natogr.aptry reaultE
ture v¡ater eula- a¡lce af,- RfO.J6 efo.20 iìf0"5g Rf0.58
ï[o. (m1). têd $ ter henÞ

of I{I lng
{ n1I 66

2 0.20 63

t o.50 59

4 o.l oo 53

9 o¡ 2@ ll4

++ nll ++ *++Colsr¡n-
Iesa
eryataLe
0o1q¡r-
lese
eolutt on
$or¡e
phoephon
u8
Mueh
¡;hosphon-
Irg
l,lueh
phoephor-
u8

+'+
++
traoe

traee + *+ nll n1}

ii.{nan eolqr¡r ósvelopraont wag earrled cxrt at 8Oo, t}rc

eompÐngnt of Rf O¡37 gar€ rslth nlnhydrln a yellcnr-

brown eolmr slowly ehangtng to purplar ancl wlth

lsattn, a purpla cotør fadtng to plnEr ead th.o ss-
pcment of Rf, Q.!i1 , purplc wlth ntrùryilrtn and no eol-

q1¡ wttb lratln, axaept !a th€ praåËltee of mueÙr eOcülo
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eetd (1O,,, 1n tÌ.tr: s¡,'i'rry) i';l¡.en 1t geve å plnli, coLr¡utc.

lllir¡ ilnì'iJure of tlre eoriporrents irf t.58 anci O.51 of

the t'eatr uti-'.¡ft l:ii Jtt'urc u/.cli3 exnn¡inr¿d t\ rti¡e r: when

grlirii$Bû ,ï1ttr neut}s1 sllver ¡rj"trater tß€ two apote

gåvs yel.lo¡r-trr',lvin cr:l';'urg v'¡1thir¡ abr¡tt : rt,lnute's 1n

tti* col'-1, 'i,i'i*it ä'1th È10.5é b*i.ng tite ¡¡rcre ir¡tense.

liTt åTe.3 of iìf' îi,11-'¿.1 ù. tì] so 31ow1y úarkeneu. .il tit

a st¡;.rch op"r:-y rrö c:ÐríiL..on(nte 'rtere ãeteetef,, but after

a ;Juh'se:.¡uerit sfjr-qy wl tn rrltruuc g+ict, an årËå gf lif

t,1i: to r).\:r) tun¡.¡eu oluê.

Tir* silver ierbonatc-treeteú re,setlch mÍxturs l!tlp

cìlror*atc¿¡F4,þnët1 (ßi\*,, kh hro'f,r,€ ) togetirgr wltÏ¡ l¡¡*llclain

and tr-,rr;Ér¡o¡,errÈ-\-encle scld (*'allyl-glycln+"), bcth

elon* ¡i¡iú irrix+rl ,¡¡i th t¿le r"e:¡ctl,cn .ûlltt.nrer nnü "lith
pl¡;:r:ol-1c :ìcl6 es sÈsnderil¡ Tne ciiro¡rat oÊr'åm vre.g

Ef-..,'..ã¡rt'-.¡j rvt".f.ir.nirr;iyuril¡;ir]ci ireç-tetl *t 8ri-9íjÜ. irlye-

eOliC tçiU ¡iuVÐLi iU.f e¡it. IiutiilAin f,3n 2ì?'"Lgetil., tire

gá.ìrriry rì1S't¿rrrçÉ iJ,l :ì ,; utt¡rutlerrt ( OI rr,fl Û.51) 1n the ¡.e-

acbiurr isì-x'iuf r3i i:siki:-¡':.rì vJès rtÜt ÐÉpårnted fr^u¡¡t '

thls cfii'(i!aili;oL-rårL LII ¡f, ¡r¡'l}:f¿llfÊr ¡J.nu buth gave tire

B*.rtle ;r,ree,n colour. iúith ntnilSrirln, ano a uhlbislt-plnk

wlitl isatin. 2-'\inr¡rip*llit¡¡oiC acici r'¿rn 35. Úe¡t, r unl

'r¡f¡c¿er t,i : se concti 1,1 ong dÊ,v€' ¡À ù'ell g-,'-gfë€fl'¡1 t'h nin-

hycr.r'in. r\ eompo¡ent (of Lf O.tT ) fn tho 'reactlon

mlÄt\ire rÈn Ène Ê8.fite d"1¡tanee, âFrd tv'ì'ì rìot s':pe'rat-

êri :l-'rpui :j-:ìrûln c;:entr:nclc ¡rcld r¡Ti tm ¡i¡t xell; 1t el'eo



?-56.

ðavÊ a ¡'üI.l{¡r-gf,tGt csle¡r Ðlth nlnþ'yd!ån. (¡t ¡ras

baen reportd Èhåt ùhe ntatry¡trln oolqrr ef Ê-e"E¡nopæt-

r¡-Gnrtc a*ld ls a y*114a'-gre€û cjiansin{i to a våoleË

(Ëfi )i" íiepctltå+n ef tJrte ehr¡m¡togrâa gstê el¡¡ll-
ar trçôultg.

Fhe seã¡G eara¡ile-* ¿¡ê8€ ehreeat*gfûXlbffi3 sltå Þensyl

¿Lcoholr-Fbutan¿l 1:1 ffi papêF bu:'fcrcd *lth ¡åÂ 3

pbo;p.'rsto buffor p¡{?.5 (oa la eectf i¡n {bi aaorai

for +O hi:urc. Îi¡e ,r.¡\ir¡-.;r-Rsfeig *Jone de teqÈe¡t attlr

n1r¡nJür1o nnri å¡atto oprayt aoot¿tnlag wcl¡ aooÈls

aeld, follùteû bJ ¡æaLlog at llÛo. l¡ie rery dl¡-

ùlnctlçe colgert obtalae*l, sd ths dl¡tåf¡ceâ tT¡3 o@-

porì€ntil noveti, 8rê glrea ln ïab1+ t4' (rlç,iocol1c

aelo $ås Ff, '3.'tó io t¡¡ls etr*tos)

I*b!q llr. ,

:¡ceqlü* ef r.:bro6st{¡FrtÞhy 1¡ ben¡t! alcsf¡vl,lbqteool.

ümrp+nont fl¡tanoe iitair¡drl'u coL¡a¡n SEatln
co1ær

ilpec pllc actd I J. S(#. i'rl Xbü blue -sl slet ürütn'

Þålh,lsln tO.? ËrlËht Yelt'w Ë'r!eB
lS

å-åßrlÊg-pant- ?.? Þrwc (Sr.U citgeci airf tC
l¡-cngla solð
i¡'r¡llÞs 6.A urarr$€ Bluc

l¿¡.ityOrory- t.-î i-;Igy-þ¡*¡¡s ',¡rgcß
plPcoollc

Éniãrqry- 5.5 Tcllor (gney e,¿æe) iireÊr
ptpcaol.fe

thö coapannde prcoent ln the ncactlc¡l¡ nlxÙure

belng G¡aalDGå {na¡¡aly plpccolts eolüt baiklalnr 2-

anlao¡lcntrlr-osùlc acld rÉ ¡¡-ll}{roryPipacollc a clfl)
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wlth dry etlrer showed rûe po 55.650 1n p- cr¡p1l1ary.

On a irot eta.ge urËer a ¡rlc¡oecoBe, Lt .wae oþgerved

to ur¡clengo a ehnnge oro {.Ìï,¡;'stalltne for¡ü .3t 57-600,

fornrlng necdles rrrettln¡4 aL t5-ü7o. .,{ nrf xed fl.p.
(lrr.rt stage) witir ryntìretlc plperldln-þ-ol wae S5o.

(lne syritnetlc oarnple Rl:ovuerlr oh a lrot etaEe, a change

of crystalllr¡e forrrr a-t 59-5Oo, rrnci rne-l"tcd at 85o).

TIte IR e¡rectrut* of th€ decar"boxylir.tlcn -proouct co1¡r-

cicieü v¡i'rh that oi' eyntir*tls i¿lperidln-h-cl exeept

that a tsurr]lÌ peuh at 6.3f was ¡rbsent.

,4. pcrtiorl ¿f tire i.leearbc,çr-lation pruiuct wås cûn-

verte<ì lnto tìae l!-!-toluenoeulphonyl derlvetlve¡ â8

eiescribe¿ bclo'w for eyntjretle !-1-Èoluenee';l¡¡hc¡nyl-
ptper1oin-i+-oJ.. The pro,Juct was obtelneq ae vÍhLte

neeciles rürpo 114-1r5() (caplllaryj afte¡" one recrys-

talllsatlon frori¡ ethenol-water; irúxed nupr '¡¡1th

autirerrtl c $-g-tolur ncsu lphonylplperla Ln-lr- oÏ,

11 5-11 60.

Plggrlciln-fu;.o]: l.pJ,chloroirydrln ¡¡ae qoilvertÈd lnto
1, j-ellch1oropro¡:an-i1-o1 wL t'h soncentrated hydnoch-

lorlc aeldr &s cieserlbe.t by ÏilL1 anô Flscfrer (ZOZ).

h'rsn 3OOg. of conurmrcl-p:1 epf chl-i>i:ohyérf.n, 5159.

(;¡;;) of 1 , J-dl chJ.oropr,qparr-i:-oI h.p. 1 75-1 8Oo

(rnalnly 177-17So) ruað obtal¡¡ed. 1 ,]-ÐåcyanopFop&D -
2.-aL was preiJs.r'ed frorn thle as deaeribed by Rowden

and Green (2Or) 1.o. by reactlon wlth a*ueous soülum
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cy$nlcte åt 5o-55o. 1'¡¡o bnüches of ê*'5g,. of rllchloro-

Fropnnol yleLcied s total of llJ'!')9. o"fl rer'ìletllled Ö1-

(iy ìn opropanol b. i:. 1 51 -1.$5o at 0. o5r,m (lgi yleld ) .

Thl.s bol1lng polnt !s rnuch Lc¡ver than tlljet quoted by

Bo'oden nnd GrÊen (tu5-t55o.qt Ð.O? to O.Ð5inrn). The

crude cli cyen opropan o1 úl ati 11cr1 s t û. ?Grmi. , wl thcnrt

deconçositlon (b.p. about 15Oo) and ]-eft a conaldor-

ablr_r r.e*J.rlue, i'utrf-ch r'iecoinpors-^.d. ç;lrcn Ïieeted tc '"¡bout

1g{lo. T{i cler:onrposl tl on occurred ciur'íng re¿l1et111,a-

t1cr, of :,ixê cii-cynnoprúIjânoL, and very 1f ttle resldue

rernaL neå.

Hyclr,Ogenatlon Of the ClcyenO¡:rrvpE¡nol v,'ãs Carried

out ee úescrlbed by Bovuclen anei ffreen (2A3) srj.th

Raney n!cl;e} ln et^,.¡lnol. .qt 5O atmo.:¡lireres there

was no uptalce of hårcÌrogen at yoom tau¡rerature, Þut

hydrogenatlon Proc€eded readlly trn na-rnr1ng. The

procluet (.from ¿iJi{. of dlcy,"Ttopropanol) v¡ns olstlI1ed

and gsve 19.oþ;. of proc-uct, b'p' 1060 at 1l+run' to

,¡ ,eo at 1 Jrrun. . îhlo rnate;"lal cry'ctlll" t r,¡e<i a}lnoet

conr¡lletely, ard re.llstill'ni1on Eave 1O.1g' {27i'Í')

of eolourlese cr3rstr111ine PfperldLn-lr-olr b.p' 114-

11Bo a.t I ]rffn.

the N-p-toll"uenenulphonyl, derLvetLve ru¡as pnepr:red

f rom plBerlû1n-¿¿-ol (C.191+g. ) ft' waten (5mf ') nnd'

soulìlm hyôroxlde (O.5nr1. Qf 1 g'Ìtl) ç¡J.th p-toluene-

eul.plrony1 chlonlôe (O.hzg. t 1ø;/" G¡ce88), ailded ln

acetone (2m.1. ). Tbe mlxturê wa6 bolld gently f,c
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JG ¡rr1nu;e¡ enei cuolcù. Tl¡e o11 ¡l'hlch k¡ad s.:Baratecl

t¡ten sc,llüÍ:fiscl (0,i+Ë¿,is. ). It' eryEtall iseo very

:liu'u'lly *re :reedLss fro,lt e'bnartol-liate r, grd th+ produet

lr,:d m.p. 1¿3-121+o , af ter slr¡tering at 1 1 50 ( caplLLary) "

hecrystalllsauion ge¿1e *. 1r¡oiluet tü.p. 1?5-1 260 i'¡rlth e

crrange oÍ' c.r'yst¿lllr¡e .f urr.t ¿t l170 (frot staEe). .4,n-

other riecrystalLisatio¡¡ Éäve',vhlte needles, Irl.!)o11 5-

11 ijo ( cap1llary) , ec¿íretfunee r€-solldifylng and lil*lt-

iflÉ{ agail at, 125o. j,it.(2{i4), $.$.131-1lt}o frotn

benzer¡9.

riâaetl un of er,i-t¡uate ¡vi th nLoecoll.e ånú Lr-Ìrr¡cirorv-

plr,eeqllg -¿c,]dË.

(o) In unbtrffert-¡ti s olutl ün l lo C.15 mllltntol. of

srnino-aclq in water, 25nú,. of potaselunr perlodate

(a¿;prox. 0.O2å,t) wao a.dúeci, the solutlon v¡a€¡ dtlutsd

to 50mL. :rnrt .l*ft ln tlie rå*ril st ruolr t{ãrlper¡rture

(*Z-Z3ot:¡. i,'1ve rnI. allguufn ì!ËL'e wltircirawn ât

Íntervals i.lrlri acldec¡ te¡ a rrli¡cÈure of 5.flu1. of stanô-

arsl 0.1 tT*'ar¡enlte (accure*teìy ì¡lee,8ì¿i'edi and a'bout

10¡n1. of 1(vji, sotiiuru bic¿rnþoaate. .After an lnterval

of 10-1 $ mtnuies, 'it¡tl. of äCI;o p'Jtaselu¡¡t lodide ln

1Ð'/í eod.lur¡ trl.car'hronate Ëolutior¡, Yu'âÊ adrlerrr arD' the

Bolutf on was tl,tratcrå with "itantlard O.f N-l'oufne cnd

starch ae lnrllgat,or.

r)lpeco11c, nlpeeollc snd taonf.peeotle aclde wère

adclect as tlrelr hyc.l,r'ochlo:t'lrtres, togetirer .*lt.}¡ I equlg-

alent qf Eodlum h¡Éroxlde. The flna1 pH odl the
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plpecolLc acld solr¡tlon was 5.8 eompafed wlt}¡ 6.O for

l"r-hycir,oxypf.pr coli. c ael d .

r\llc¿uots were tltrated efter ]e mlnuten, 2 houre, I

houre arìd 214 hours. 'l'he f ollov;lng earûpornos gsve

tltree not slgnlflcantly qlffercnù fpom the bls.nke run

efr¡iult¿neounly (1.e. less t¡ren O.llnc}. crf perlod¿ite

Ber rìro1. of atnÍnc-aclci): g,}yclne, plpeeolic, r:lpecotle

Lsonlpecotlc and þrry-dnoxyplpeoollc e.cj.ds.'Îer"lne

conaul¡ied per,lociate eg f oLlowst jA irrlnutee, 1.5mo1. of

perloûate per rnol. of eerLne; ¿ hours, 1 .ö; I hourst

1 . {i; 2ål hourÊ e 1.*.
(b) Ina -tr.å lne sol cùt: A C.O5r'i soclun: borEte sol-

utlon s'â6 pr,epared (etandard plig.1ð at 25ot-:). 'i'o 5On1.

portt ona, N-rcoium hyuroxlde wae a'ciceC', anci t'he pil

nreasured , wl th thie f Ollowlng resuLte: 1 .25mL ' of

al-ta11, pfl9.l+2; 2.iml-., 9.â5i 5.()rnl., 1Q''à5..

The above tltrat,l.on wee reueated, uolng l-n esch

reactliJn rìtlfture, 2rlml-. of a so]"utlon pl:epnred Try rntx-

lng 10 vol.uu¡ea of o.05i.1-borate wlth { voJ.utne of N-

sgcitìi¡ìr irydroxlde. The f ollowlng pH val-uee were ob-

talneü et, th.e enå af tne 2i+-hour reactlon perl.od:

blanh, prfg.77¡ plpeeoltc acl{: sol-utlonr 9.62; l+-

hydroxyplpecoll.c aclq s alutlon, 9.7Q. Tlie reacti.on

ter¡perature wåa 19-2'N o'

The followlng; corûI]or.nda gave tltree not dlf,fenlng

Blgnlficantly from the blanhs tn 2l+ hourgi ¡¡Lyctnct
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plpeeoLtc, nlpeeotlc, leonl¡iecctlc and [1-hy,1no.'.]Blpe-

coLlc nelc1s. ljerlne c ixlåunterd, por'l. odatc ns f r¡L1owe:

,3O nrinutea, 0.9.:,' rnol. of i;erLoü¡l te ¡;et' rnol. of r¡ri¡lno-

acid; 2 hours¡ 1.1; S tlout'È¡ 1.?¡ 2l¡ hours, 1'-5,

(c) Þ:.n1 I ne and 'plpe coll c acld : The r"rlactf Qns of

prollr¡e r-lno pipëcolis åciii rvlth perlodate fn e.clrl,

næutns:l :.*¡d ilLlraLlne Eolut,ions 'ûJeFe col¡larerl. PFollne

(aborrt t.13 ni"l-llrnol. ) i'úns used as the frer* åmlr¡o-

aclct; e¡r acld,le ¡ohitlc¡n eras obt¿¡'lneci fry aiidlng 1

e.tu.l"v*.1tjnt oi sulpirurle acicl. Plpecr¡llc acld was

ue¡:ú :ls Tlri: irydrochlorl.cle; an ettem¡¡t '.ras riÞade to

oi:taln a neutral soLutlon by addlng 1 equlval-ent of

stendard saiLuul h¡rdrcXi de.,¡iLit¿¡line eo1ì":t1OnÊ ï¡ene

obt;rlneej vllth tJre borate-lryiroxi.de u¡l;iture s.Ë 1n (U).

Starirs were nun ln neutrnl and aLkallne sol"utlûng.

The p;I of ee,ch aolr¿tlün was r,Þ39rtf'9t at ttre erul of

the âÌr hour reactlon Pêr1oÖ.

Tkre rr¿sulte ar€j i;hoi/n tn Table i-5. 1'he blanke

uãF.;ri Ïtad pi{€'.$ and 11.3. The tlt¡'e for plpecolle

acld ât pi12.9 aft+r 3l+ hcur,s cli.f.tened from tùre bla.nk

by o.O8m1.; tltree ,øerÉ: reproduetble to wlthln

ebor¡t O.o5m1,

Thç acl<llc prolln* ôolutlol¡ had a etrong amlne

odour at tf¡e end of t,he ?l+ hour perlod.
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@Leiå.
Reactlon of ¡-cnlociate *;f th prollne and plpecollc aeld.

(rnot. ËÉlr'l odate conaunred pêr' riiol. arnlno-ecld) .

FlnaL pH 2 h;ure I houne 24 h,;ura

ilnollne 5.9 O.? Õ.6 C. B

6.8 o.Ë o.7 1 .5

11 .3 0. 1 0.1 0.2

I'1pec ollc 2.9 ' O O O. ?
aeld

il..3 0 0 0.1

11.5 O C O.1

Íhe reac:tlon of prollne anf, plpeoollc eold wlth

penlodate 1n the prescnce of acetaldetryde (t and 5

egulvelents)r il/âs lnveetlgeheil; the acetaldtryde

had no lnfluence on the coneunr¡rtlooÅå"rod,ate over

2l¡, ho¡ire.

(d) iìeaetlon ovsìr-E_9aJ¡s: Solutiuns of about A"6

rnlL11n¡o1¿ of ptpeeollc and i¡-lryilroxyplpecolie acld

Ln lOOmL¿ of O¡O1 Ui-perlod.ate frer€ preapred. The

EoLutlons of plpe col.lc aeid hydrocl"rlorlde contalned

1 equlvalent of ¡odlum hyêroxid.e (lnitlal pn, 3'2),

no addltlon {pÌrZ.þ) and 1 e,,¡ufvalertt of oul"phurl"e

acld. (pttz¿ Z ) ¡ The l+-hyAre¡ypipecoll'c acld eolutl ons

eor¡taÍneü Do adclltf.on ('pH6.2) anö 'l .Qulvelent at

of su]phurlc aald (pLI}"-lJ. Blanks ¡1¡n slrn¡ltanÊo'tlg-

ly contalned o.5 andl 1GÛl. of O.1l¡l-eulBhurlc acld.



264.

The rnlxtures i¡,ere left ln the dark at noom teml¡er-

atur€, ivhich varled frcur¡ 1O to 2OoC. Allquotg (5tnt.)
tl trateilwere)'a-r1Ëli, 2, 3, I¡ and B dayn- No otgnlftcant

react!-on wqs detecteð after h óaye. The results

after â ônys ar* gf,ven ln Table 26.

Tabl"e 26.

l.reactlon of perlcdate ulth pf peeoll.c neld and h-hy-

CroxyplpeccLle acl"d ln I ôaYs.

-ti}{ Csneentratlon Tltre Conaumptlon

I,lpec ollc a etd 1.2 0.56 5. 55m1. O. I
? .'-, 0.60 5. 48 rJ.j

2.2 O.6J ].45 O' I+

b-rlydnoxyplpe- 6.2. Q.54 5,65 1.1
colle '¿.'5 Û.53 3.5? ll.7

ConcentratÍonry glven as mllllmol. Per 1OOml.

Tltre glven aa lnl.0- '1N-lodlne per 5ml. allquot
(utanr, 3.55m1. )

Consumptlon glven åa mol. perlodate per mol'
anrl no-acf.d.

r,Ël d a.t-f oF 
-98 -{=EgËI948 

Ip-e eg 1 1 c ..e e 1 q t-91:-9x oP3P.e e91 1 e

eg1g.

An B1¡ solutlon of ehromlc aeld in dtLute sulphurlc

a+ld wes prepnred aeeondln8 to IlJeraasl, ÏJngle and

Bowers (ZO¡) l.e. 26.7?.g. of chrcrnlum trloxlúe andl

23to1L. of concontne.ted çuLphunte ecld dll'uted to lfX)nl.

wlth v¡åtep. Thle eolutlon wåÊ used thrOughout the

followlng work. The acctle aold used waa Errlflod
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over citr'r,rtrlura trl oxide.

Th€ l-nyitro,:yplçeeo1lc acfcì ui:e,X tn tl"ttq eertee

c¡û e:iperT"rnent,s ccntgln.'.d b*tween Ê s.nd laiil of plpÊ-

calfc acld.

(a) Preìlirnl.n$Fy 1 nv:rs ti-r¡e tl onE : It ç¡eo fotrnci th:rt

c-':1dat1 on r¡f l+-h¡'dïüv,¡¡t*1j:'ecoÌ.1c ::.c1tl 1n water,¡¡l-th

chronrltr¡n trloxlde rues very el'¡'¡v,:t 150, and at lOro,

o¡(idi-ltLon w:'r: too ger:eræ"l, Ê.g. sltå;rugh reduction of

4 *qulvalent¡r o.f clrrcnlutn tnloxJde w¿r.s al"t¡rqret eønplete

In [¡ irouro, rnuch l¡-hyororyplpecoIlc acfu1 r"etriaf ned. In

acetlc ,reiü ;:t 1O0o, oxldrrtlor: of h-Wcrroiryplpecol-le

aelci wås r*.pld., nQne belng detectnìrle often $ rninutee

v'rtth 4 equlve.lente of chrornlunr trLoxLde. In reeetlc

ncl<I at ¡'oom tempet'a r*ure (sbout ?0o) , oxLdatl on '*vJ"th

å¡ egutvaLents of ciirontlum trlo;rtde f or t hour re uLt-

ed 1n oxldatlon sf r:11 ef the l4-hydro:<yp11l*ec11c

ecld; rirlttr Él equlvalents of oxldentr Êoliiå lr-hyciroxy-

trtlir€coïte -r.c1ct rer¡É.1ne.3 efter 1í,Ì hç'nrs.

The oxlclntLon proeiuct ','¡ae deteeted on ehrcniato-

grårls (Is/i;') as e +-oct of s}l;htly lo.ver Rf than l+-hy-

aro:.ypl"peeolle selrL rn¡]rl"ch ãF.V+ c. y*11ov¡ collour wlt'h

nlnhydrtn; rsriuctlon nt p¡{9 ivlth excess c.¡f or:diwn

borolrydrlce r.esultec ln the rentc¡ygl of thls component

end tÏre.; f,orrn,:ìtl on of clg-l+-hydrorypl.pecollc acld.

(Ae the solutf on of i',eto-a.cld cc¡rtaLned aûne l¡--?iy-

droxyplpecollc acld, 1t waer nct pr¡selble to determlno

tf the rcacülon aleo gaYe the natural eplner)'
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(b) Small r¡rqeqlgtlJre olrÄggli.qrr: To a ¡ol-utt+n cf

\-hyúroxyplpecollc aefd. (O.agg.) fn aeÊtle acld (e0ri1.),

yrepareri hy viiarl¡llng to about 5OcC, lm.l-. ùf *l:l-eirrornlun

tnlo¡rlrle (l+ equtv.) was adöeel. The temperntune, !n-
tttaLly 2oo, Fele io j0.50 ln 1r) minutse, tnen nlowl,y

felI. /rfter 9O ¡illnutes, ¡nethanol (O.euil. ) rcslil addeü.

Ilext dF.JIr the rni.xtutre weç fl,itered anrt the er¡ncrnlu¡n

saltE Tverc' was'ûcd -',J.th scatlc actd; the soluÇicn and

waehlnge were evaponateo undcn reduced frressurs, snd

i ef t e clep-.r rtlol<iue (0. ]ng. ).
In i¡rder to rsmove acldle oxlctåt,ton proiiric'ts,

(c.t:'.206), tJre cnde Froduct wae aadq¡, 1rr wat'::rn, to
n cc¡Iumn of Per¡nutf i i'eacldlte j.,'1,' (51+g. wet lvelght;

?¡5 x I .2crìr. ) f n the aeetate fonrr, ancl waeheú tùtrough

wlth weter. Paper chrcmatoqrarns or' tlr.r: ehnte frqc-
tlons showed tho nresence of l+-oxo-ploecolLc acfd and

å traee of .qtpecoì"lc acLdn but no l¡-irycri."cxypipecolle

acld; no othen ninhy-drln-positl"ve substancçs i.J€re

pre*ent. Subßequent elutlon ot' tfre eclu¡un wlth A.|fi¡

1Èr and ?';;, agueoue acetlc aclrl gåve no -furtlrer nr*terl.cl.

The ¡nrrlfLed procluct v,¡r¿g evaporater¡I untier ¡educed

press\rre to ¿ì syrup ,,Irleh cr;rçtal.l1a ed on tire aråJltlou

of ql.ûxàn. Atternpts were rnêüe to racryet¿,:Ilise thle
produet from water-dloxarì, trut lt wee dlff3-cult to

obtatn tite rlght propr:ntJons rvf th tire grn"r}l antount of

product (59-t c¡rmg, ).
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(c) !f ep¡¿raËLl,S*ågs¿Ê!_Icolc,tlon of tlre free ke-fo-

gglg: la-tt;droxyplpecolf"e .*.cld (ã.'l ilg. ) rraø diesolved.

Ln ec*ttc ç:c1d (t 5r¡rrt. ) Ì:y w;'lrriil-n¿' to k5o, *.ncl the

solutlon ìi!'ss cooled to ?Oo beíore adctltlon of ehromlum

trl.oxLo.e (J. $rr1. of í.3N; I equlv. ). The tc:nË:r:rature

'v.raÐ controlled L''y cool-i.ng ln :¿n iee-b¡rth eo tiret i..t

d1s not exceeci :l2oG. /rfter 1l- hour.a, the çoh¡tl.c¡n

w¡r: rlecanted .frorr ti¡e þreclpltatc of cirromtuni salto,

end nrethenol (]rnl.) ir-as ¿¡ir:ei. J:*fter t hcur (;rhlch

i:rrovÉ:{ lneuf'flc1=nt for coiuBlete rerluctlon of the rc-
rnslning chro¡nlum trl e.xlde), the soLutlcn was .f lltered
and evapcretçc u¡lcter reduced prÊslure bo a $yrup

(1 .?6. ), roihici: t'ra; iii.3$(:rlveé tn i';ater (5gcf . ) ar¡l

a¡ic,çd roo tire te:rclitlte .t'IÌ colu¡i'¡n (ae ln (U)) lrr the

rreetatc fonlr, iind v¡aeirc:d throtrgh u¡lih vrs.tel'. The

f lrst 15ftril. of effLuc¡irt eontalrlËd ttr,a Ì<et'.1-ecid;

thJ.s sil¿,irtl¡' Furple solu.tlor,¡ iv&,ð eveporsteo under ro-

duced ilreÈqure to a fc¿i¡it (0.79Ë.) wlrlch çryfltalLLsed

o¡l the aadtf lcn of ¡r f einJ droþË all wrr.ter'. 'l'he procluet

eryetal}l*ed frorr wati¿r'-1ao¡:ropsnol ln :t$a11 eLmost

col'crrrLess needl'es ( c. h't 8. ) . "\ srÍ girtly acldlc

aqueotts cfolutlon wsS not *iecOlourtsed by carbon. .lie-

crystaLÏ1satl orr fror:t Ên &cgrÉ)otl,É Ðyllup gârre sma.Ll

needLen (O.154g.) ,oih1eh, o¡ þer:rtlng began to develop

å brov¡n eolour at 1l+5or slntered 1,s 1 þSo and f op:nreû

Err, ?¿+7o. Â sample cirfed at 600 over P2O5 at
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atmospherfc pressur'e f or l.l ìrouns Fve an uneatls-

f'r:.etory ;analys1s. (roundr Crl+5rP'i Hr6.9; NrB.5.

t5iigNul.ii.ro lrequires C,rllþ.J i I{, 6. 9! I{, 8.7ii) .

An aqueous sol"utl.on of tktis urcrluet waË optleelly

actlve; tlre qr:tlcal rotat,ion of a 1,q; eolutlon at

150 wes - o.()97o.

(ri ) Frepera tlve seal.e. I¡:vestlcatlon of le

!.I-gçË$gryt 'Ihe oxlu¡;tlon '.Jlle.6 cerrled tlrt å8 ln (c)¡

tkre ternperature ',nåÊ alltn¡eð to reach 26oC. The ne-

actlon mlxture eâÊ Lcft overnlght af,ter the addi.tlon

of metlrancil, fl.Iiered nnd eveporätecl under redtrced

preßsure. The r'âr¡ldue waa dlseolved ln water lZOOmlr )

and, r¿irlLe bof.llnp;, treated wlth an çxce.ss of barlum

c:s.Rbûnate. Ti:.e f llteneu solutl on was paeered thrcnrgh

the Ì,eaelijtlte FF eoluírm (ae ln (b)) ln tlre qcetato

f'orru. Tlre first portion of the effluent, wnlch

eontalned tlre !:etcracl,l, viås evsponated under redue-

ed pressure to a Ðyn¡Þ (i+.7g. ). Thle eonterned

inuch chri¡tuiu¿¡i; ln an attenpt to nenrove th1s, the

prcduet was r-ilssoJ.vrc J.n hot aeetlc acLd (t 5mt. ) and

coneentrateq sulphr.irlc acld ('tmt. ¡ wå8 auded' Crys-

tala fc¡rmc;o e3-o;r1y over a perlo'd oi Õays ard the

soluil.on becå¡¡¡e al¡rrc¡gt eorr¡ÞLctely sol.ld; f 1J'tratlon

was lmuractie¿ble. The nrlxture rfüå.c! redLaeolved i.n

water ancl ¡iao,tecl throu¿þ. the Deacldlte l¡tr' colutnn

(ln aeetate i"Orni) to refrüve sulphurlc aeld, anû the

eluate uras evaporateci wftb eeveraL addl'tl'ons of
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rsï¡ìter to pei,tot¡e a$ l,lltrÌit R()etlc scld. ae F0ç61bIe.

Tl:r..: r,1::lltr1*, 1n g-.rten (5fnrr1. ) , ïJ¡t{! rilåde Sl f ghtly

rli,;.:]L¡i.-: ultlr q,),-'Llum t;arbonate (f .658.) and a oolutloril

oil "Íoûlrrm borohydl'1tiê (o.85g.) ln v¡ater atlded ln

portlong c\./e¡: '1 :î rnlnutes; the ¡nl-r+,ure wns l-eft over-

njdrt. .4n ettençt i,*s nìnd(? to ohtqtn R cqlper ça1t

of clr* -i¡-i'ryiiro.xyi;ipeerc¡Lic.r acld hy t..ü-Jurtlnrr t'hp no''l-

uti'orr tc 1;Ii!i i';:Lth åcr.tle' acltl and" addinE eorrper

acet:, te (l+g. ) . l.\To Frcrltlct rvas ohtalnetl.

lìhe süh.t'r.;iorl tJ:13 stt'r:ng1y a.etai-fled with hyc'iroch-

luri-c ¡cld :rìci evå;rrt:"et#c. The r+slrlr-re wrì-s extract-

r.:d 'eif th ethanal.. 'Ihe gneen extract was evapopated,

r;¡.frd thr:. FÊ rf rìre, Jn r"lntr-:nr \t,?.S tfes.ted io¡lth hyûf OgOn

sr¡lphlcj"e un'hlJ nc further iireeLpitatton of' copper

rultr?ri'Je vua: ctrtslned; the 3ol-ut'lon wae grecn'

The solritlÕn $nÊ "rrlded tO a zeokanb :2'¿5 eolurur

(5O;g.) ln ther i:clrl f,orm, the eolurnn was washeri wJ'th

lvnteru ;nd ths':n the '-:r'tl-no-aelc wae el-uted wllir

al$noni.Q. The .f,in,çt frnctf ons eontalnetl ehromlurttt

-crut; tlre arnlno-acld r3ÌtatnÊd on the column ¡i.nd wag"

el.u.terl by the, arruruonle. At f,liJ..s stn.ge 1t had been

obsenvrd. (nezt år(TreÏ'tiûent) th$t the keto-acld ecmld

be elutecì frcrn i-eol<nrb 22i; t;i7th dllr:te hyüroehlontc

acld. The a¡¡úno-eeld fracl,lon was returned to thc

column, and elutec. as ioll-ows: 11' of 0''1N-HC'II

5;5rlsiL of f'J.21{-Hcl, i^5r}n1. of o.l+ìf-Ilclr ?5fti1'' of

O.8l{-Hg , ZJQr.L. of waterr 5O0nrl' of }N-auunonl'a'

\
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l.ractlone (about 7Ônl1 . ) were col"leeteö :inc't evepcnated

to drJ¡nsÊÊ, e.nd ihe rcslau+n .r,G!lÊ telien up 1n 1-? ml.

of water. t)a¡ier chrq¡lûto:i?âElhy (BA'li, hfl h'¡rrn) 
'

ahowed that both eplirtrrs of lr-it¡"1r'oxypl"pt-eollc acid \

\ve.fle ¡;rerent, ln the earlf er f ra.ctl one (O.1 to 0.2ï'l-

H{;l- ), an<l Latet fraOt,i cns (O.,+-4. ÍjN-}icl) n}s o con-

t¡ilneo t,r,a.ceE of plpecollc ac1.d. ths hyororTplFecollc-

aclú traeif,ÐnF såve a crysts.ll.lne restiiue (0. f11 g. ) on

evaporatlon. Thl* w8"É, cryetaJ-l-lqçr1 frc¡m wa.ter-

ethan tr-r, but, only sOLlLulTl ehlorltl € weq obtalned ( O..11 8. )'

The r¡totfier ltrluorr¡ i{,ere treated '¡¡1"+,h tilnltrofluoro-

Lrenzone (O. 5Og. ) ln s¡ater ( 5mf . ) and e'rhanol ( *m1. )

wlth sotriuln bJ-carbonate (t g. ), nnd th': S-il, ['"-c'ilnltro-

pheny)- oerlvetfve J.solqted ln the rrn1r.el rn?nner (tq5).

The eryÐt¡:111ne proiir¡et was recry':tnl.ltsed frcm

ethanol.-rsater $Ê ".¡rnn11 yell"pw prlsme (Ô.it7,n.) m'p'

I 5l+o, a1¡¡ne and nrlxed wlth S-?rl+-dlni'trophen¡rL-gþ-

lr-iryclröxy-!-Ptpeeolle acld (see later) '
Prepar.ntl ve gcå. e Iaol¡tion f,s the Yr:,rto-

g¡ùggj';l-Ê: l+-ityqroxyptneeoLlc aeld (ä'"t 8*' ) u¡ae û1Ee-

oLveó ln a ¡nlxture of acetf.c eelrl (t 50111. ¡, con-

cent,rated sulphrrrlc a.cld ('t .75mt. ) anrll,l-ater (5n1. )'

Dlseoïuti.On was raplcj ¡rt raorfl teror,er.ef,urÊ. chromlum

trlq¡xtue (7.'rnl. of st.T) wes g.fdeü and thr.: tenrpereàrne

wae Ìrept bc¡low zoo by coollng at lntervals curlng ühe

firçt 2O nrlnutt,e. -After 1aL nours, trtethnnol (þf ')

(*)
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wâ.ê åCa.€ri 3.ncj ths ¡nl¡bure was J.eft oveniu.ght. The

,iì olu tl ün w,.i e lll. tere i. , ,-11 }ut ed 'r¡l th waten ( boÐinL , ) ,
iind , ,¡hlJ-*: bot 1:'-n¿ , t re,a.t *il ,,i tù barirr¡r¡ ca rbor¡ate .

llhl a r¡ olutl on v/s s ,iÌl-1terei,i , .jn;¿ f rr.:ed frorn excess

harluril ',!1th rrrrLpÏ:ul,J.c ¡lcld. the solu õ1on v,¡eB ü'lren

evr.porateo rtnter reciuceci preÊÈure to a syruF,; *nd

pasaed t.trrcu;1it ç c+lu¡ln c"¡f i.r;aci.üite.b'I'(as ln (b))

1n tlie pce'late f cr¡n. Th* Íril'bial elua'tes, contaln-
l nJ the i;+t,)-;Ì r:!c, iT'vrr:' rivi:.poratetl rlncler reduced

Freñ$\r.r€ tc il. ilyrup (l-¡..7d.) l.;lrlch olel not crystalllse
f norn wnter-l- s ùpr opancl. .

The crr,'rig. t:t'üauct 'târ] s,ìUed, to ¡¡ 'ierokarb 2Êþ

coìlu|in (1o6.; ]nü +l-ut.;,, i;Lth ù1]r¡i;e hSni¡ouìrlor1c

actrl. 'r'..¡ o 1.1n1ïír&e3 . äeí'e rÈgu lnecl t ¡.¡ ob tain a

ehrcnato¿r.::'6'h1c*Ll"y iiur6 i+to-acili t.ra¡:ilon. The

more suüct*sf\i} sel'Ie*r tij:' eluer¡t¡l \r/âB as ¡-orlowo:

11. of û.1N-IIC,1 , Ë'$Ourl. of. ':.?l'ü-iit.il , Ë5ûm1.. of Cr.¡+N-

HCl, äf0r;i1-. üf rJ.8i:r-;iCL, ZjÐttå,. or water, 500rnil. of

Jl\t-nmnionl-e. i-i ûní; eírr -ri¡iiuiû I){åsseu tfir. cugh the s olut-
tlon ruttir.out, ¡t¡:ch rett¿.c¡"i;;ilun, but aome waer eluted by

O.l¡N-¡iCl. The k*t.o-ael,r¡ wss eLuteo þy {).1}f-åiGl,

wlth t.recçrç ln l':.ter fr¡¡c'r,t,.rr:$. l\ ninhydrin-poa-

Ítir¡r* conrponent, !.f {).ÍÌ9 1n "B.,l.r (plBecollc acld)

Rf 0.38; l:;*to-aclrl, O. Pj1; h-ny';r'oxy¡rf"pecoLf.c aelô,

O.ÊJr) rvae eluteû by l).2¡d-i{C'1, and pXpecolle aelcl

partly try O.hN-ÌICl r¡vith ãcm* re¡rnlnln;4, to be rù-
moved by the arrunonla.
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Tlre keto-acld ¡lrs.crl cns tlryçt¿r11.taed on e\raIiolratlon¡

theee iråcli or:E rrëre coi"l"oet'ëd clilrl the i<eio-aclu hy-

úroci:lo¡'lrf t¡ .*er.¡ c¡'y sta111:r*d fr"un tr.?ter-iuo.o..'ropanol

1n prlËrilÊ (O.4lg.) wirleþ Ðecå¡ne bnoi'¡n at 15Oo and

f üai¡ieü at 195o. ir,€rl.fstalllsatlon frc¡rn wate¡"-1oo-

pr.r.ril,r.no1 gsve I+-o¿o-I-çi¡lecolic aeid ityu l'ocirlorltie

ar priur,¡s wirlch i,urnzu browr¡ at 1plc and i'o;rtnor,l at
rl

'¿ül+ .

irle ,other rrinit"ytrrin-pogl,tiv* ¡;ruruet was lcten-

tlfrcrJ i-ìs p -al-tnrrle by Faper airro¡natography
I

(Bn*i, jii herurs). Tire unrnown ìdf¡ô nc¡ü seper"ated

f ror,i e oårir¡;Iê or' / -at"nine, ând the colours g.¡vÐn

by / -atanine wj.tit r¡lnhJdr'ln (iriuc-vtol*t) and

iliLir 1¡c¡tln (ttatrt-Uiue) u.rere id,enti c¿*l v¡itn the

uolcurs åiiv;¡t by thei ur¡Kr¡üwn.

(f) I¿rr¡+s preparaii'vc oxitL¿rtion¡ .Jxld¡tic¡n of l+-

ri5'ut,orayplprecg]ic rJcid (U.7lð.) vrao cl..rrieü oui 1¡r

Ë'cur b¡lteht'É, cf tit¡: Eialqc size ¡,nd under Èhe 
":9-Ine

c onúi'ti cnr ee ln ( e ) . .i^.f tsv' ¡'tlc¡uc i;lon of t'ire €lx-

cess of' e¡ircniluir-r t,t'1i;x1råe, wlth rnethanol, the Êol-

u'c1uilÊ ìiÉ:i,¡Ê rleeanteq Í.roru tne ckrrcrnlum r:alts (whfclr

1lúerc e¡¡;urlr¡eii J*,¡jËìr;*teiy) uncÍ evaporateii tlnder rg-

truceu p¡tr?i;;ure to trbrc¡ut 4OrnL. ËTltrxr a.fter dilutit¡i

i,¡it^h iveter, treate(.r ¡r1¿k¿ barlur,t c¡rrbc¡ni-=.te to re-

n¡ove ':ulphate¡ excesg barl.ulÌt w&s FÊliltvcd r;ith

ouL¡.ii'rurlc ¿,"elrJ.
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(?tlog. , 55 x Ê.5em. ) fo the neld f onm, and eluted

wlth dllute hydroehlorlc ec1d. flre eluate was coll-
ected 1n ä50m1. fraetl øra. The f oll owln$ se¡'1ea of

eluante wse used: fractlm 1r feed solutlm; 2,

25ûu1. of waten¡ 3-1O, ?1. of O.1N-HCl; 1l -12, 5(mR1.

..if O.Z¡f-Hqtr i tt-16, 11. of Ð'bffi-i{Cti 17-PtJ, 11. of

O.BF-gCf t A-?P, 50û¡41. of wateri 25-27, 11. of JÑ-

a¡r¡uiqnl.a. The fraetlons were evaporated on a water 
ì

bath, and the reeldu*s Erer€ redlssolved. ln water and

examlned by clrron¡,etography (n.ai'1, I 2 hcnrre , ?7.1¡cm. ).
Cbrnomlun was Þreeent tn frEctl.ons 1-6 and 17-2Oi tlrc
tceto asld whlch gavË aD elongated spot Rf 0.2O, rao

¡rreaent 1n frsctlona 11-16i f -aUnlne, Iìf O.24,

lces Dreesnt tn fraetlone t6-e0; plpeetJllc aeld., Rt

O.33t wao preoent ln fractloas 19-20. The t'lret
arrunonlaesl eLuate (fraetlon ?Àt) e6tal.nçri sme of,"

eaeFr arnlno-aelð, eepeclally plpecoLlc acld. the

rnlxtures of amlno-aeide '¡hleh ;e;curreô ln eqrc

fractlons wer€ *eparated Qn a 5Qg. Zeokanb ?"5

eoLun¡¡. Thc ketc¡-ectd fr.eetlons lrarte aonùlned andl

evapo¡e,terl to a thln eynrp urder reduceü Bressqng.

îhe cool.ed $yrüF gave l+-gro:l¡pleeSc1.1c a.et-<l-3y=

dgocþlglla g-&oq-orrùntnetre ae srnaLL whitc needlae

(1 .28s. ) foarnlns at 2o5o [t]l " 5r8o (g, 2 tn

wa?er). .An alrdrLed am¡ple had a Loss on <1ry1ng

at, 8oo of 8.ær!.t5H9o3$.$c1.H2o negutres iI2sr 9,1fr"

A raepla drtcû f,or 6 heur¡ å! ¡¡ggg w¡s ânÊl$gtð"
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(!-or:nd ¡ C;r39.9i iir 5. L':i; Ï{r7.5¡ Ö1r19.4.

C6.ris-107ì.j.rltit rÊqulr€B o, t¡Û.1 ; ii ,3.6i Nr7-ö; C:- t

19.7'Ã) .

Addltlon of, lsopropanol to tr¡e mother 11quof,3 gåve

furtlrc.r rirops¡z 'i.35r.;. of pf-nt< r¡eedlen, foamlns Eit

20lo and O.2pg. of brown cryst*ls, f or:rnlng at 194e.

The Íiilther }lquore on evapo¡a.tlon tråve brown crystelA

(0.Í;5,i. ). The yÍel.ci of prrre hydroehloriqe was 3'¿,+.

the /-a.tantne Iractione from the above lsolatlon

¡Tâ.ve on evaporatlc.¡n å erystrì.lllne reel"due (Ct.59g. ),

u¡7r.Leir r,va¡ niëp:olved tn we.ter ¿nd sotlu¡n hyonoxloe

(9.611ì-. of 1N), and the <':ooJ-ed soLutlon wae t're¿rted

r¡tth phenyl locrcyanate (atr,:ut O.75?,.) unt11 dlphenyl'-

,urËa waa ìlÏeclpltated. Tkta flf ièreO soLutlon gÊvet

r¡¡h.r'n aclu1;'Led , crystaIø (A-27 g.) , r[. p. 1 l{6-1 57o '
Theser wers euspend,ed ln 5;., 5udåtlm csrbonnte solutlon.

(tne lneo}uble punif.on was reopyEtsl1laed fnom lrater

to give Blpecollc acld Ëheyrylhyrjantoln (t7rrrC.)r Bl.p.

155-157o, identiÍ'leet þy mixed rll.p. wlth an authentlc

sample.). The goct!.Uni carbonate solutlon was acldl'-

fieu, and e;avÇ $-rhentrLcarbarnovJ.- /-elanlne (o'1?ß' ),

ür.p. 161+-1Ë9o, rnixed ßl.Pr wLt'r¡ a pure aarnpLe,

17û-17 2o.

N-ïrÌ:enylcarbanoyl- / -a11anlne waa prep-red fro¡n

/ -atantne (o.t56g. ) fn o.5ìd-eodlurn hycroxf de

(Uurl. ) ,with; phenyllsoeyannte (0'60g' , 35i"' excess);

o.hÉog. (55fi)¡ úrrpr 171-112a' Recryetalllsatlon
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from water FFve t'e¡thery crystal.¡, ehang:lng trr :llr
hürrs tc lar-qe hlad.esr fr. Ë . 173-l7ito. T,lt., rìt,Il.

171 
o es7).
T-tre chrornl.ul¡r seïts cìepcqtteti f rcrt the acetl"c seld

nul-ution +urlng th* ûxåd¡.'lttu'n v[çr': çllss":rlver,r. in

water, and thc h.,etc>nc1d anr! /? -atanlne were J.solnt-/
&il aË akrwa. i,l.ogt otJ i;he shrrräìluin \'¡3i¡ r,:tr:t¡;d frc-rm

the lir:c.¡¡:arb 'r'25 eoJ.urnr: aften f;ne /-al-nnlne fractton./
Tlre larg+ smount of citro¡ntttríì FrenÊnt ntede 1t nececs-

ary Èo repen.t tbre sep*irai,lo'n v¡1th tlre lon-excheng"e

colunn f ive ti.nreq. The Leto-.ectd. fnactlon ytel,f ecl

O.55g, (¡+;.t) of iryrlro-anlorloe foernlng at ZQSoi the

nrotìrer ltquone eontalned & rnl Nt,rrre of ecmpcne.nts

( Ct.J6S. ) .

Tire / -aLanine f ioâct1Ðns .ts.ve a eryst:a1 11ne

resJ.úue (t .(.lh€r, ) 'rh.lch when t,reateu '"1th plren;rJ 1r:o-

cyånete ag nbove gave a DFo:uet (n.?-!+g.) m.p. 1i?1 o,

eeparat*'cì- wltlr e"xjJ.urn cartlcnq.te ¡olutlon lnto pheny'}.-

.ì1r€å ('lllng. ) *'p. 1b6-l'1ff al^".¡ne ancr mtxectr wJ'th an

.qutlientic sa¡rple, arxi $*shenylcnrb *rnofl- /3 -¡rl-anlne

(o.11g. ) rilopr 16f-16õo, m1xed n!.þ- v¿tth I pll"e

e anrple, 169-1 710 .

Tirç '-refdlfied ¡nother lirtuorz frtx¡t t'he phenyl

1ec.:cyanate reåutlon 'rïere fnve::tlgated' Tirey werg

heated on a tfitor-bath f or tj hcru'l'e, whle.h gîve nt

Ëneclpltater Hnü evaporateu on a water-bath' Ex-

traotLon wf.th etÏ:enoL gav? erude anlllne hydroeflÈor-
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fde. , (It ls ;-;osslbl.e tha'b 
"n* /3 -alanlne fraetf on

frorn tire cOlumng eontp-ine*i $Qrie arnmonfLtrn chlOride,

whj ch rruor¡'Id l.ead to thla resultr\.

'1h.* total yl_el.ci of efy:rtull.ine i{Êf.t¡-3cld nyriroch-

Lenrcle \'tnß 36",, nnd tÏie N-uhenylcarb anoyl--/' l.snlne/
obt+lneir eürl"çi:ponded tc a ?.?o/, J'1e1el .

l'-r;xo-I,-i;lnecoLte ncid ¡.rlr1 derj.vnilvello;--.;:---:,.--åàÉ

!l:--t5!:i:t-3.fj.qgg1l.g*l-g1g : Tlre hvrlroe:i1on1d" e (n. I+/. ) "'¡/38

e¿:,iecl to ':,eoxqrb 2?5 colurnn (:?ilEa. ) *nn' +ùe sinlno-aeld

Wfis elute.d l¡ltlr N-,9TrurrCrt.lù. The r'rmino-qelil '.fracf1. m

W|l€l eVir-ÞOrateci URd çf l'edu tlotl pne!]gìJ rË+ ti: a lynl:ri, a.nrl

I rcrpro'senol t¡,'Èç i'rtid¡'ú. Çr.vstttl"il.fi¿'rlioR,'Fve Jf.g¡.g:

l:e1ÆSglå-9-I-Cl3JSqiì-9ÞJ.g-fi?3-¡i 
n e eol' otrrJ'e ss i)r"I {r'ila

irl.tge. ) wlr1ch <ìg.1'kenr;:d cJ.lglrti'y ât 13{-Y1¡ago sinc3

f ü,rtrrteu a.t, p)sfso. tn vli'ltel- ) . Ér:n aL¡'-

drlea sa.m¡:1-e wac gnalyeeü. (Fourri : C:r U+.3; ll¡ 7. O;

Nr5.5i C6riqCllN.ii2fl neqtrlres Cr4l+.7 ì Ïtr 6.9¡ Nr î.77").

Tire ir-?, !-cilnttrophenyl cleEÍ" vative, prerar*d 1n

thF- usunl y,,sy (.r.]l) war a thtck olL whlch darketred,

a¡7canent3.y uncler:g;oi n¡r qerIq1 ox-t dat1on'

Piic' r¡TlhYdant e¿g: 'fo e gçrJuflùn of l+-oxo-T,-'o1r¡eteol1c

aclri hyrlroc?rl r:rlde ( O..l+{tg. ) f n c¡ater (Lrn1.. i anci eod-

lurn lrycirùx1ù Ê (+mf . of ÞI) , c+oLecl tn an l ce-hetlr,

phenyl_- 1*ocyanat,e (O.JOg. , 25'tâ exeese) $iãs arid.ed wlth

ehai{l.ng eturln.g 15 ird-nut'*e. ÐlËTrenyl'ureå ws.q rernoved

e.nrÍ th.e flltrs.i:e ïves ecittlfied. CryataLB befrBn to

f orlrr af ter about 1O m1¡utea and slere c<¡lLeeted next

[*Ji-,h.¿io 
(s, {
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orly, açr coloufle:¡g nr:ë\iiÊ,br iìb p. 1;:Jc, insoluble 1n

cillu¡ç soüi.u¡r¡ carbgìt¿itt, ,'iolirtJ-ùn. (ilounu I C, hJ. t-i;

irr 5.t*i I;¡11 .J. (;15i\/42 C j r¡:''jtlír'c: Lìr;'i.5i tirl+.95;

lìr11 .)¡,:'J. r'Ïte 1ir¡oriuct ires tùre pl:enylliyoun+;oin cf

l+- oxt¡-1,-trjx pe coli u Êi clü I . rì . J,,--
t he, {ir d-

rl 1 to a

¡;. sclutio¡r irt € L{Ilrn'.¡l srhlbrteu ¡nuta.ryot::tl ortt

aÞlja¡ent1y uge to heml-¿g€l;,+1 r'urui:-:tivn. Å sÜi-ut-

i r¡rl O1;" 1 üCrrrgr 1ll i5u¡1 . Oi' etrfOn Ol , Þ¡.€pe1'eù l:y ',ie.r1'lrt-

i.¡rå{, fiau alt Opti-cai rotÈtlOn wiiich cI1F.T¡.É:€cl fno¡n

-o.gl¡t)ü to È5o¡l to -o.4J7o cf'ber tJ hours. lltq: ftçl--

gt,1r.¡n Was nOl.Ie:d ¡'Or b hùu¡tö, &nü then eonuerrtr:':t'ed.

ttrystrrllisstion wùË very slow anei çccur¡'eü Only e-fter

tne voÌuriie naé been reüuceg to abcut-1tlì.I.i :lfitiie..r

., _()rii.p. 1A1" tìione a¡¡ct titiåecl Tii btr tlte Ori&¡niil lrtater j'rr1.

llhe ¡irocìuct '¡ião silfi 'ùptleally actlvÊ; å ii.1h," so1-

ullun ln etlrnnol, prsparec ucln¿ ir*et, t'"of*l:-55o'

hecr.ysteililes I;icr¡ of tttr:, ur:"5in+l $tì-tlplÔ (t 5r.jrug. i

f'J.,Or¡i ellLa¡lt>l (1 Ûri¡l. ) ,^s gulcaly ã$ Ir,-¡i:,¡ib"Ler ÉiüTe

siurrters o:' neeuÅtla" r (1 Üar.6. ) IiI. p. 1 t'ii . 'l' 0' j66:1

sú1gcion of titrg ¡trc-teilaL v;as Ër"eperðci in ethanc¡l

rvltkiout lhc uEs 'of' heert; 1 Û t¿lnutpi' aitc;r: r¡'ciiii-tLon

oi' srjltv¡;;rt, lü€ solu clon naci {¡rl o.pti cù1 r'utat,t i"'n of

-r.). ildo at ¿3cü¡ 1.Ê. [*]1oZ.r, (c, t).3{tÊt 1n ut,;ri).

R duc Ur. eco C DgI ci wlth ;.¡ú luint bc¡

4- roxY-L-PlP€ coiic acicÅ ar¡o ctertva-
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¡1 solrrtlon of l-r-cx-o-!-Rlpecoll c actd hydrochlorldc

rnoir,:n;iiürate (:,'1r. ) 1n '¡¡nter (l0ni1. ) v¡ag firatl.e alkallne
(ehorrt, rr:i.r;. o) wlth HJpütßts61rrm hyrjroxlrie (1 6.6m1. ),

cooleri to 2Oo, ûrx:l a nilutl;n of sccJlum borohydrj-de

(l 1 ?,nit. , í¡.r1;ti cxcesg ) ln t¡e.ter xv¡ìR acid ed 1n port,lcng.

,nf-r,c-tl: Éneh acii j tl¡¡n tìrr:re wåf:¡ ,în lmmerllnte telnperatUfe

rli:!+], l:rrt no col-orlr. The s<;ltrt1ün þiåâ left at room

tr,.i,ì'Þr'-,1'Í:+,,Liî,c f:or t hor:r, ancì, then aclSlfleti sllgi:tly

çxltlr Rcetle aclci.. I'h.ç st¡lutlon w*{s added to a ¡leolcarb

?rj ecrJ.ui¡in (:2b¡t., '':7.ft x 1 .2cm., acíc f orrn) , ÊFrd the

iìiìti ì1{)-'ìclri .: ìverÊ rçcüverc¡ci ."¡1tll T{-ã¡ir¡ì¡oÐiä. Tþ1s

fraetlon 'rJl.€ evapor,s.teo to a thl¡l ayrur', wnleh gave

cìr'yå)t=.]Ê on tì're ac{dLtl on of ethanoL; 1 . Oþ9. ¡ lIl.p.
ù

2t5"riëëoi,lf-'.. ,{, aecond. erür., (Û,238. ) had Ißrpr 25Ç-

-o?Ej- decornp., cnci tht: nrother' lLquor conta¡'ned O.7'78.

of lzu.rteri.:r.'!.. PàpÊ:r cnrünatogn*.ph¡r (l-',,,i., 4O irours)

:Tra¡red tt:,:rt tire crystalltne fractlone contalneU rnain-

ly.ell,g-rr-h;ynlror:ypj'r:r-:ç¡]1c ac1':i '¡rtth a trsce of the

ì¡¡. tr-r-T'i l- { nct¡cr, hrrt, J-n çhe irrr¡ther 11ùuur, t'he n:l t-

'ur:r1 i-.;srÞr prec¡cxn1rnted. The yteLo of crystnilfre

glg--e;,irn€r vi åã 7iJ'i' (ca.lculated *rs monohydrate)t

{ir¡ra!¡1 !-Jentlon fr<.,¡ti aqueouÊ et;hanol" g'¡vÉ pure

gå-g;!:Eygffry:¡ - P$:ecr o 1! 9- e c t q- gr ofì 9!_ yd rg ! I a s c o1 ou r-
l+ss ptutear ñ.tj. p65il decomp. l4:!r9.)o (!rt.121+ ln

r¡sterl [.a]'1 ;.1 (!,t .121+ ln 5N-iisl ). (t'ound: c,

4J.6; itrð.1 ; I{rfJ.¿+. Ç6i{11O5iì' r'{o0 requlres 0tl+l+'2;

.'i, 8 . ü; li r ó. (ò',t;) -
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ggg¡-glt3 gt¡l-lrhvdro:EvPtposolfs eelê ('r 63uç= ¡

wns bolLed 1n wster (l?Ornf . ) witTr L:opt)er carbonÊ"t€

(f,rojrl S0flrn;. of copper sulphate pentahyclrat'e)r for 1

ïr.nrr, the aolrrtlön was ftLtered and the resldr¡e was
I

we.ehed wlth bol1lng water, The flltrate er¿d waqyrtn8r

were cc,¡ncer¡trrr.ted to a welght of 6g' Crystals of tåtc

egppgr-qalt began to fc¡n¡i afÈer s few horrs at rÛo$

tern¡lenature, and vlsrÊ eollected a'eter ? days; shln-

1rrg, deep î¡l.ne platee (5h',,g. ), m'p 'ãL1+54 
docorlp"' The

r:rother 1-11tT.or+ were concentrstetl to Ê'1g' snd the

crystalo lrhlcTr fornred w€r€ *ollected after ¿1 week

(]3mg. ). 'fhe aopper salt tTlcl not loee. any rvef'ght

whmiceptovern.nhTdroueealclunrch]"crlde.Anafr-
úrlea eample , gs *rn*1J,Ëed. (i':oq¡dl Nr6.6; ÜUtjtl6.9¡

Ct Zi{ZONpO6rC:u. 
t+iIZO requtree Nr€"6; Cnfi, 18'7"t'i '

Ðg: Thle was Propared' ln

the 8sf¡¿e ,Èrray s.E the derlvattve of ¿rh¡rdror¡rylpecol1e

aclë¡

Irlrp. 13?

It was obtaf.rled 1n 62G¡i' yteLa ae cryetelst
o. Iieeryetn}llsetloq f rqn et?ranoL-n¡ater

geve N-2 n-{. t r

ggJg ae emalL yellorY prlsrno¡ ßupr Itho' (Fornðr

cr!+F.oi Írrhili Ïìr15'oFi cr#l¡oZN¡. O'${20 requtrac

er45.0; t{rhiLl; Nrt.5¿1ÍË)'

F-eeg-e9u.}JleËfvgþiver 
ll s olutf m of glg-i+-hvdroxv-

!-ptpecollc ae;lil nronoh¡rdraùe (t65rng. ) fn water {lrst,l)

ard sodfum hydroxlae (2'?m1' of d) wåËl cooleô ln f ee

e
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ancl benao¡rf ehlortde (tl-1 5s. e 1.1 ec1uLv. ) wae aclded

tn portlons wltÌr ohaklng. Tire solr-rti on wae f'j.ltered

antl actdl.fled v¡1th h¡rrìrochlorlc Eetd. '\ Inyer of

11¡16¡ EetroLerrrn u;ue addec, æ.neX the tr¡1Xtul'e wa* Ï*¡-'t

at Co overni&ht. Ïl- l-c1 s rcr I Ë(-? ulle

actd_i¡onæl4rg,t_e crystaillsed as l-oose clustern of

cclourl.e..ig hladr'g, lvhleh vrere collecteri after P cìrtysi

11prn¿g., rr'oþ. 1rl4o. l*ït| -r" (9, 'tr ln i"tÛli) (t'-ouno:

cr5s.1.15; .i{rh.l+5;'I::r5.'à. C¡ 3f,l50bi'{' i{2O requlres

çr 5ä.1+; i{, É'.À¡; N¡ 5.2?!).

The same, product wae obteined. wlren 2.2 equiv. of

benzoyl ehlorleie'ü,,as uçed ln the Þenzoyle'tf on'

TTre eolutlc¡n of t'Ïre above proonet (tOOnrg') ltr

etkran<¡l (f Omt.) ueed fc.rr tne ûeasurement of the op-

tianl rot=tl0n wae corr*elltrat,ed wf th ìire addltlon

of water. ilr¡'et¿le (¡1nðes) 1.ortaeci elow)-y f rcri the

"oio solutton: 76rng., rlt.p. 191 
Ù 

[*]"1r*.0" 
(9, 1

1n htuä) (F'ouna: crþ1,.65; Fir&.ù; t'lr5'?'

Ç1zi1150hN. ii20 ¡çqulres Cr5ð.1+; H,6'4; l'ír 5:2i'"') '
thls Ðppe8rå to be s aecond f,orrn of H-benzoyl-r:le-

l4-hya roxy-.I-plpecol'5- e aeld monohy'3ratÐ' ¡' t¡rixed

Íi1.p. r"ltttr tlre f 1røt f ort¡t wsg J Í}1 
o' T''lre T'Iì apectra

o¡' the twc f orllls (1n chl-onofor¡n tsclutiont OEFI¿

prleÍI) wå^s Blrrrll-rlr oveìr t'ha reglon ¿'5 to É''ã t"
.rhouring peãins e-t il.95 (vt), i'112(m), incqap'let*}y

neparated peaks at j.?5 anci 5'Õ1 (Bi anci a' peak at
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6.t 5(e) with shouiuc¡¡'s at (:.1?J r:nô 6'.5-5' Botlr

f oru6 cllssolred ret:ÀlLy in ctlLC s'.ilrcrlri bicarbor¡ste

Eolutior¡ with es'riutlou o.f carbc:i dt1¡3fde.

.¡i cryÐtal11r¡e prorluet was not obtaLn*d frorn the

reac t I on gf ,:l- o ena oyL-gþ -h-h;;r,l l oxyr; Lire "¿ oL l e aei d

wltn acetlc aniryari'Je 1n ttle col'i'
på ut é-olig ,'r ci.gjg--95-elyi'Lg

ro+{enat r-)fl .

piti h-clt 1o¡'c¡pl col" 1r¡a te ¡ Tn j.c !JÐ S l:Ttl ¡r,aF€r-Ì. o.s rJ ee-

crlbeci by .loaher rìf,rd li¡oic (t¡i) t¡V tire aci¡on cf

thronyl chlorj.de CIIl picolinlc actd, ,rlo11,:'';ed by e6-

terLfLcatlon. {ìrurle r:ioblryl [-chl.oropicÕlj-çate $Jas

laolateu by f,rac.&i çn.Lrl úisr;111a'i:iorr I h. ii. çil-'l t:lo

at 'Jfiu¡t. , ê.rtii recryatalli*+'l früû åm equal voLutne of

11,giru petrci*ilrt; a 57,i yi.eld of r-¡roiuct, rìie pr 
'18-

52Ù wae obtainerå (''ioelrer and' r'soi'; c¿uatrr a' 71ii ]'t{ldt
'- Orrti.pr >l->:' ).

4-gen¿Iå9årfÉS-91fåå9 
-t-41ü ¡ Rescij' Ùn of, rnetlr"Fl'lJ-

cnloropiuoiLriste (1 . ?;.S. ) ìf tn :::i1.,rnt Ì:renayl oxldç

(i-rom Q.\u. sottiurr) fn benuyl :r1eohol (t2rnt') Svêr

after rryr.nolyole v¡ith soc-lu.¡n hy'drcxLde ln prof-

etïremo1, t+-ahlcrc¡rleoll"nlc aclci (0'59t1' ), IÌup' 189o

deeorng.; 11t,., (rru)' 1¡jCI-1 81 o, (tt5), 1fì1-1 u?o'

(2ob), 1830, (tog), 1'j¡+-tg1a'

Tile foil'ovllng proceilrrre tla'a f emnd +-o Êjve re-

proclucLbLe r¿gul-t,s : itrethyl' tÞc rLoropl"col-tnete
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('. +3g.) ,,riir3 iltr-OJ,1rr,.Lì tn benzyl alcOhcl by 'rLl.*¡t

he.stirrg, :ritì, ¡l r:c¡J-tì :olntton of ¡oClum (f g') 1n

f r'rrrir.Ly ,rL +tlf I er.'r Trr':n:¡lÌ, ;¡ J'r:oflol" ( 
"f Omt. ) (i:treÉared

wL t,ìi Eile bLn :ytr r;1eohc¡f rrl tiioet' l¡ o111nr'l to ret'luee

tht, vi;rc,-tnit¡' i)tl th' nolutlon) \1¡-1f, added in pcrtions

v¡:.tir l t,i:r.rf r:r¿5' Ilhe t¡lLx+,,r: re was bo11¡ed gently f or"

l¡j rii::ut,ei;. 'Ihi; ';¡]:;ti.un rrt,,$ cooJ-ed, bec,.rrnl-IlB ¡';e1-

¿:ìf,iitrtr:;r 'ì-l.iii *f'r"u€ì3 (.+tlal.), ethe'r (f Ofinrt.¡ and hy-

ur.urilllür'1e ';i':ir'i (nOrn1 . oi ,iÌ'I) i'¡{ìre r'riderl ln tirat

üI,(rct-,o 'fif* tnl.,tli.llrÊ','ie.Í :qhelC¿::n, 'Ðd iìfter gr"¡paI¡atLOtî,

"brre e;'Li1er. ì-n;lt:r :;Jå 
':J 

¡,vn'Jh(ì.1 tiVl-Cçl '¿¡i- th 3II-tydf'OChl''¡rLC

:,rCir.i, í:!TìJ iii cCarrief,. Tne aClOl-¿ eXtfActS Vüe¡e COm-

ir j.n*ú ;rn.i w¡.ì^i led ,,1 th €:t,her- Sodlutn hyrJroxtde (5çrn1'

ct' 5N) vfi) "rocieri'; B cryot*r111ne-' çr.eclp1'bate formed'

fire ii;i.tLur,c1 l¡a¡ bolll-ed to retiOve ether, anci lvat¡ left

at r)o olr.r'ni¿.,ìÌ:t. 'l'he cFlrÊt¡-¡l l'1ne Prod-rrc t eonsl'gted

of thç ïJ'Jluilì ¡r,r1t s¡ L¡-ì--ren3y'1o&yÐ1collnlc Frcld

(_i. i,5g. ) Lrrd ;:-,f-t,t c oi1e-eteá, ;ì1.l3olved 1n hOt watef

( :, oi,i}. ) ¡.ní' Dc*tie aef-tl (1 . )rnl.. , sl1gnt erces€) vtas

,-rtlrrr.d. i.ìïíiÐl!.1 ".''v1r1te nrf.etng ('s.95g. ) aeparated olow-

ly anü 1+ere col-lectecl eft*rr ? dr'ye at Oo' Recrysta-

"l li5::r ïion .''r'üIll ethrrn oL (earbon) gave,þþSggt'}-gãg-

;;ie o11r,1 q-gql9 (r. bo o , 53'¡i'¡r prlÉfftê lÌl'p' 17';a
>=a---

( T'cur:d ; C , f,li. l¡ ; it, 5. O; N, 5. 9. cr :fr 1 tlSli re-

qulree fìrf:9-t ; Iirir.õ; I'ir6'1::")'

'Ihe jj¿Wg$fl1¿eþ, Þrepåreo f ron tlre acLcl (n' 58g' )

cryÊtaluec.d ln needl$s (O'56g' ) tJ1"'i') 
' 

¡il'tr1' 15Eo
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r€lsed t'o t6ao ly recrystallJnatlon fnom $Ìr-hydr,rch-

lorfc a.c1ct. (.L,'oundl Çrbg.2i lir5.o, I'irl¿.$; üiL, 13.2

. C{¡ilf f û3hT. s1-:1.![,pO requlres {,r5Þ.r.;; r{rt.0; N,

¿+r9! (ìtr, 15.5,\.).

lJhËfl the iryoroclrlorlCIe ttlrls rie;tCId above its ,¡i*.f þ-

i.n¡: prr1nt, cryetal: ftJt'r;1<:r. 1n the Iiilurci. (at ai;rlu+,

ii.
2f)5" 1 Rnct a seceincl m.p. 2J*-?5OJ deeonp. GccurrÊ.ct.

Thr irydrochi,':ride (ß.Jqg. ) lva¡¡ he=t*.1 ln ¿li'l ¡-.i,1

batfi nt 20fru. f t rr:eltcii snc res,¡l-1t1l,l'lÉd; n llqulcl

v¡h1ch dlstllled hed the oaotrr of Trenzyl ehJ-orlcjc. 1l'he

solld product wae iryaÉhed rvlth li;ght Êetro:Leu¡n and

f rcrn l'later' .'ave $-hydro:rypicollnle acld (0,15-g. , Ttrit)

å^g colourlesíi i)rl6rns, rû. B . ¿}ii,') tiecotìIp., 'l1,3ne or

r,li.x€r:i çr th 4-hyoro.typlcolinte sc:-cl r¡btninctl. bJ' .it;f-

{i roËien o"Í.ysi.s of å+-benzyLcxypi coJ-lnle acld ( sce bel ow) .

e ¡rta¿ytic Ì1.y.., fûgenaft .p s- -9i'- 4:!. çs¿sJ¡tryelrlof å! i-e - 
ú$Lq :

rlydrogenñtlÐn o1' 4-i¡enøyloxypicollnlc s.cid (i g. ) ln

;iri-ìryùroe'rÌlorle a.cid (!.tinl. ) a b r,Jom tetnperatu.re and

pressur,e 1n tlie presen(](' <¡f p1-ablnunn (f:rcxi O.19. of

uxioe) ilr'Ðceçdeü ra¡ririly, lh*: Í¡L¿berLa1 bein¡-l coirlt-

påetely riipsolv*d af"ler ¿ ìtout'r. U¡rtaf,e sf ]rydlugen

ceasELi after 29 hr¡urs. .Èsiper cirror¡iaragrrìthy shciwoå

tirab plpecolic acid 'vr.ns pr*Jetìfr - no o-t,ner cofttî,cr¡nd

was cieiectçcl oy nLnìrydrln or by is¿tin. ii-n':: ftlter-

eù anû c on c€ri tra tect :ìolut,r on tlop osi ted l+-hyclroxy-

plcolinlc acld (Ü. :2g., -J:i%), which w** rêcr;r6ttllieod

f ¿'o¡n lv¡rter a$ smail Pri.eras. TnÐ in.p. venied frorn
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qne determtnatf on to anoth€rr bc!.ng ln the nangc

255 ßo E28a daoæp. f,tt., (g'to), ûl.Br 2r7-258o,

(21{),2:lq-¡2554. (Fændll Çr71 .'li H,}.6; NrlO'1r

ûalo f or C5i{5tO5 i Cr 51 .8; H,3.6i frrl 0'1S}.

l+-Benøyloxyplcoli.nic aeld (50rng.) tn solutloa (tsû.)

nåÊ shaken fon ?4 houne wltTr hydrogen anû pLatf'nun at

vArloug temperaüå,rreg, and the pmflucts w6re e¡amlned

by Baper ehrornatogmphy (9,{Wr Zl+ houns)" trhe ec-

perlnnentel detal}s and roeulÈe åFe glven ln lleble 27"

laþls â.7.

Pnoducte of hyünogenatfcm eú l+-þenzyLoX¡plcollnle aclð"

Plat- Solvent lem$er Producta-
lnum ature pÍ,peeollo l+-hrdroxy-
(rng.) Plpeeolle

Hl1

ÞiPe-
eollq

1¿1:"

-F

+
++
Ntl

gne l¡-hyårcxyplÀ¡eeolle acldc obtelned ln tÀe hy'-

É,rOgenat|ons gave the eanæ colotrre wlth ntntrydrtn and

leatln es natursl. l4-i-rytlrorcypl¡¡eeolte aeid' lhe 9!rÐ-

thetie 1sc*:¡er of hlgirer Rf (tn nglt) hetl t}¡e eane Bf

as natural lrhyctroxyptpacoÌle acl"å, êd weg not sÊÞ-

arataó from 1t. rh8 laome¡¡ atr l"qper Rf elmtlarly

5.5

7.1+

9.5

13,.1

9.1

5r$-liC'l-

Àee tl c

/"cetlc
I;Yater

1i 5lf-
Mr3

650c

65

I Crg

1a5

105

+
+
+
++

Trace

+
¡¡11
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had the nnrnp lìf ¡s cf *.-ir-hydl'olcyplpeeolf c ¿*ld cJo-

tnf nert Ìiy irenti np; nn.ttirnl lr-hy-droxy-:lpeecll-le q r-:ld 1n

brarluni hYd roxtd e. .

ì{yrir",o¿ï(+n*t lon of Li-"r:i.lr¿ylo};ypL collnlc acld (t 55lng. )

ln '¡¡ster (t r,r1. ) v'¡lth ¡-'int,intttn (l L¡r'r¡. ) ror li hortnl at

ln5o er.nd 7íl s,tirrosphener qsve â prcduct c'ît,¡'r.lnXng rnrteh

't;Li:e¡:o11e and ct*-,ir-Ìryci t"ozy:1:lpeeo'l-tc rietd, rred' s ra.ns

l.r-birc):'CÍ;rpi -,l"reO"l"J c q,.ri d. T-ilF. riloÏrrti on r-lepOet t+d

cry:ìtal.t (]6.61l1i. ) icjenttf ied iìa L-hyi'r.ni:typî.eol-1n1e

åeld by rn. r,. Rnrì iltf :iç+d lil.iì..

+-ii;¡rlr.cxy¡rleo11;rl c aelü n-yrlr'oglensl,eci trnder the sr1^ûe

c,:nrJj tlon,r jjavÊ th* .å+line Froduct$r nnii' solne l.r-ir;rfl¡ery'

;:fcoJ.Lnle tlÇ1r-l lY3i$ reeoversl.

c å s - i s-!r ;,i849-Ey! ¡.ïn -o-?--Lå -q ii-çå4 - 4ro r jig¡u9ri É"ç ! 4-
+.'-4É;.-_EÐ-'-

P,enzyioeyqioallnlc ae;ld ç6.1+6*;. ) wae h'¡tlrogenaùed'

1n v¡aten (5runt.) rvlth r,l-atlnum (c.zh5g.) nt 1r.¡5c and

JO atrnOspltereç. Thr¡ lrre$Sure fell- tt¡ 55 atmcrqpheree

ovfrr 1E hOUr.S; 1t o';n* then r:.lsed to 7o atmcepkiereo

brrt nc f1rrtlrer eh¡Rue t,ook place Ln 2l+ hotrt's. The

-r,roduct lrad a Etrûi'r¡: od.our of toLuene. After f,fl-

tra.tlon, the tr¡ltl.al}y prle aolrrtion OnrÏerieO co?l-

olderntrly, äepos|tln$ trlüCh d¿rr''lr bro'sn ¡i19tr+¡Ja1 ç Thc

€olutlon v,Jss cCncentreted nnÙ- a.*q,a1n f,1Ltetjed. f}ho

mf.îed 4-hyd roxypJ.f'e'eo-1-le acl de qsef e t coi-Etet1 fno¡rt

the eolubl'e irl&teÏ"ls1' (l '9r g' ) by preparåttYê chroma-

togrnphy on i,'nåtnrsn seed-tËÈt par'er (ZlZ) w1t'h the

upperr phase of th-e nlxture ethyl acetate:ethencil:
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eeetl-c acld.! w.1ter (',¡1t2t1 . Tiie ¡uaterinl, ln JZml.

oi' wate,r., iry93 :fjlêcûd J1 ¡: oÙr.lp on a total. wldth Cf

1ãoe¡r. of oaper. The use sf $oLver¡t frora ]ii{")nl).. of

ti're r,rixture I'or e¡eh J Scnl. pâPee cave þa¡ld's of rlpe-

coLlc acl¡ at qCI-j¡,1cm. n'nd the ir-hvùrr:xypltrlecÛllc

aetcis a.t ij!-Jj+er¡r. sfte¡r aT¡out 2l+ hÛ\lI'tl. The bar:cie

ilere 1oc..at,eci by rá.Brsylng the papers Lll;htly rvj.th nÍn-

kiydrln an,J lr*+.tlrig. The I+-lryl rc;xyptpecollc aeldg

',f,er* extra.etet ',Âilth 9o¡' ctlranoL ln a eÜxhlet apparat-

us f or 1 ? hou r;. The c ructc¡ 4-hr¡droxyÞlpr': co i ic acld

fr*cti.cn,,e1.ø.hrld A.529.; tt corrl-ct not be 1¡¡cìuceti to

c ry -: tnIl1 'ãe .

Iire crude ffactlon wae adúe{'l to a Z'e-'oKarb '¿?'5

cùlt.uiri¡t (;Og.), w¡tcn waç elutocl ,¡lth clflute hy-

ctrclehlor'le acJ.rl ¡a f cl.l-owð: ?lS0rnl'. olo t'1N; 25Om1'

of fi.2i{; 2.i0r¡rI. of ç.!+}i i {¿þOin1-' cf O' i}N' The

l+-h;rrjrox¡1:1 oeeollc acltle -vrere colnì:letely eLrrted ln

tlre laet tl¡o scLv*nba. 1.he procuct (o.ngg.) was

chrìrcoåled Ln Ollrrt,e hydrochlorlc ac1tl, enú the sOl'-

utlon lvas concer¡trated to a syrup, wi.tlch d-epoalted

colcrurïesa prl$ritê of * hydrochlcrrltte; ( 75rni':', 1 'l+';å)t

r,'rFr 253-?-5ra decctlip. . Pr:¡9r chromatography (Siilitt

Jli lroura) showed t;het thia ta+terlal contsil.neo 919-

l+-liy..froxyplpec<rlieaclclÍì,St}reor¡lynfnhydnlp-po8-

ltlve conetåtu+nt.

lrt eds thesls coltc scid bY

I' t egjtggn!-g¡ÈÉ- ?9iå94'
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I orra te was Fre-
'pared. fronr /? .al:anlne LrS tne metlroC. of lìr¡.un nnd

Lotrker (213) | /t -alnnf ne wås eonv"nted lntc t te

Ìd-etho-rycnrtronyl derlvatl"ve by reactlon''rrith etirvl

chlorof ot'n¡ate tn Êqrleor.lfì Ê,11t91,1, and the produr;t was

eeterl..fled with ethorrol conts-1ntn.g hyd:rogen eh'l.ot'1de.

Frnorn 51..1rg. of /-al.*nlne, 65.58. of 2(g-et.tro4/-

eqrbonylæ.rnlno)-prontonle aetd, ìÏ1.F. 59- 1o '¡¿€'ç ob-

talned (67'.;. yl, elû ) . .4n ¡tner b¡. tclr, doubÌ* tl:L n

eize, gavs 1368. ofi Þroduct (ZO:i yleLd), ffi.F: É¡1 
o.'

,;¡teri:Ífj q::r.t1¡;¡ 1'/årr eq:¡,í'J .'er tìltt on In;,. lot'q; the

e'.'h¡rJ ester, b.tr). 1f:Ílo at flì.7ltllrl. , 1124 of 1 .$mrr.,

1?Ot'j ¿rt Pr-mr. tvas obtsf n,;:cl ln U9-9ry:1, ytelC 1n eech of

three batchee.

ilthyl f,ur¡isrete: TLre epterlflt:ttl ct-l lil( thod. of Ì"il"eovlc

(ptl+) vuap u:-:fid. The tcl!.trcnrle sp'clf-'red fo:" a::eotroplC

6''.¡{:11-Latåon n'F"s repln.ced by s. hi¡fr holl-tnq petrcleum

-frsctl. on l¡ut extengive f raetLon+tlOn \ilRe reqtlined to

purl f y f.he eeter. l¡rcm twc bat,eheç o.f 19Ët:. of

funr,qrlc ectrl, 6l+OmL. ûf ethenolr Jí'{i¡nl.; ûf "ílhel1 fitf

nulE¡huric nr:lcl ¡ 35Og. (77,ti') of ç+.,h"yl frrrnal'ete, b.p.
o

?13-215- at 761-unm. wes qbtaLned.

2 N-eth anb OX(}- rol,l -ace *a

JÄ&]Ðt To dny benr.ene (55Omf .) cont¿¡1n1ng scrlLum

wlre (4.6g., O.Zf1rnO1. ), there w¿18 adcled succeselvely
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silth conttnuou,î sülrrtng, ethyl. Z(N-etnoxyt:arbcnylam-

tno)-propl onate ( ,}8. 1 g. , C). iJ0mol . ) nnd ethyl" f\ltiia nnta

(;11+.1+g. , O. 2firTrol. ) . Af ter the rnlxtur e had hren

stlrred nt rocr te,mireratrlre'1cr 15 mlnr:-teq, reac:tl on

i,Ð,r;i:il c}"o',;lyn then Treesme rnore vlqoroun õo tlret the

ni.¡;l,ure boll-ed þ$ nråriutes a.fter the addf tJon. fitf.rr-
1¡g vlqs ¿þ,::fJ rrt,op'!:etl :f on j0 mlntrtQçr t'ìurlng l'lirl.ch the

le ct 1:rT.ecea of s odJ.urn ç¡L r"e reeetÊd, l"nû tlie ned-l¡PC,l{rp

soLutLorì ws.s then bo91et1 rnd stlrred for 3n tnlntrteF.

TTre *olrltlon'¡las c<loLed, ether (lOtlnf .) v/rs nctrjecl and

the +olutlon '..¡o.st .rl:âl¡i..n vrj.tl: lee-wrter (Innml, ). The

nl-ilclst r':olorr¡:J-eg:s or;;an1e ¡haêer v;es extrncterl rvj t*r

'-¡-ce rvnten (tulo 75rn1. i:'o:'tl ons) enti the.: cor:ibined-

F.c.,ltreìoüiì ph,:see vJêre wpshtrd r¡i.th Gth*:r (75m1. ), beforo

tleing ¡:oureð lnto a. rnl;<ttlre cf aul¡rhu.::1c ne!,rt (6.5m1. )

ancT 1ce {75f.). .¡\rì o11 sepnrotec; the ntrcnrqly

aeldlc eolutlon ì¡''fle aaturated lvlth eodi-urn ehlorlde be-

¡îore extractl-on w:ìth ethyL aeetate (ttr:ree 1Orllnl. por-

tl,.ine). ilh* extraetg lvere wa-shed tulth s4ttrrn.t'ed-

eodlum chlorLde s01ìrt1on (5f¡nt. ) eor¡tnt¡-''1ng some

ge¡r.lT.irm blcar'þonater. and qlrl ed (ttare0¿*). iìrrncl'af- of

ethy] ecete.te by df stll.lstf on at ntmosnhsrte f,ressure

end f|na]ly unden redtlced çresclqre, left .q thlek darlc

otl (53.5g.).

The crude /3 -v;eto-ester waq dJ s¡olved ln 15orn1'

of 1ON-hytirochlorlc aclô a.nd L'-ept at rooln temçeraùrrg'

Next åay hyåroch.lorlc actü was removeû under reêuceô
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presgurer nnd ethanol ('toomt.¡ ifl6,s acded to t'he reaLdue

anu cilBtllled twl-ce. ê- eolnl,lcn of the reslf,ue ln

etlranoL (t }Omf . ) ¡:r*:vl our:ly sa"tr.rrateei v¿lth hydrogen

ehiorlu.e was hcll-e<I f or 4'l h,.:rirq ano hydi'o$F.fi chLorlde

end ethnnol v¡ae til.en rernoved unden reduced Ðressìlret

and the reslr¡ue (37g. ) wae fractlonatecl. ('llhe purlft-

catlon L'y ehloroforril extr¿ctlon and wn,shLng whtch Kuhn

and üeswal.d (tt+t+) useü at thls ntage, s€jemed un-

necesBnry and wâe ønf.tted). .After a smalL fone-run,

ån almoet coLourlef,s ntaln fnactlon (2h.ä¡J. ), b.p.12?-

12ðü (nralnly 1e5u) p-t fi.]rmtl., anê a nrnaLL. fractlon

( 2, 9g, ) , b . p. I 28-1 360 at o. Snrn lîere aol-l eetecl . The

second fractlon gave tkre safiIe eemlcarbaû one ne the

maln fnactlcn, rvlrlcbr conalsteel of ethy'l !S:SiTåg4J-

rb 1- o1 -aeetate (t+ç::). (nornd:

cr53,9i l-ir7.oi Nr6.o. C.t.,lH.ZnEN requlree Ct5ll.5i

YLr7,û1 Ïír5.ij). The j,nfrared gpectm¡c ehcr¡ed earbonyl

bancirs at ,.6'4, ,.77 and 5.;L6Jø1n nuicl i¡rr¡lL nnd 1n

CCI, golutl.on.

lqry'lqggÞgggnç; l'ro¡it the keto-cçter (0-79Êi. . , sentl-

carbazlde hydroctrlorlde (1 .ag. ) enit eodlum acetate

(1.SE. of the tnlhydlate) :n aqueous ethanol, there

was obtalnect after / daye e.t room te{npÊråtrrre, the

aem1 earbaggle of (xr,lx) (o.56s. ), ñ1. B. 12'+o unchanged

by two l,ecryetal-i-1eatlono fron¡ ethanoL (eolourleee

prlsrne). (pounû¡ Nr18.9. c1 2i{egÐ¿iN5 rer¿ulreg

Nr1 B .7"þ).
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Tlr.om the keto-estef

( o. 5g. ) fn ethan c'l-, sncl 2 r [-otnl trrrphenylhrvdraalne

iít.i+&. ) rn equeoue-ethanollc rrulphrlrls acld, there

waË obtnlned, efter -å days, o.,[ig. of a el.!+-É-1¡L!r-g-

ulfeeylbyggzjæ- s.n orange plates, üuÉ. 11Ë.'-11lro'

(¡, eecond preos.retlon gave O.529. after a longer

perLr¡d). 1-:ecryetnL1lss.tf on :inorn ethqnol gave orangê

ptrateS, rn..t3. 11'¿-1130, And hen, frr Cin a SeCOnel re-

ery3telLlsatf r.¡r:r Yell-sn prl'erns r ¡il.p . 1r|a' It lvae

found thÊt etther foltl-r¡ eoulö be obtalneô florn a

sUFerFa{rtrated ethanoLlc eo1ut1om by ap,:rocrf.ate

seedi.n¿r; ttre f orrn fir.B. 113-1140 waa obtalned from a

sohrtion of the hlgher-melttng form, and the form

r¡iop; 1550 was obtaLned. from a solrrtlon of the I'¡rver-

tnr:].tIng f orlr1. *Îom€tlrne8 the orânge fomn, aften

rneltlng at 113-111+0, recnystalllsed ln the eap11"lary

and then rrreLted agaln at 1 31-135a, (¡'oum: (orango

f orrn) Nr16.6; (yellow forrn) Nr16.4. allfr*nos*5

rÕqul-16e Nr 1 6. ,'ir) .

Two frrrther .i)teclcr¡lann condensatlons were carrleô

out. The ecters iTgre added to godtr¡rn 1n bolltng

bonzene, and. a 1oil, exeeee of ethyl ff¡manote wae

used. !.rom the flret of t'r,Lene batchçs, 8D atte-rnçt

wae ¡uade to lsolate +ne / -keto-ester by fractlons-

t,J.on at 1lrmil pr€ssure, but no deflnlte fraetlon vlaE

o'btalned. The seeond' gave a yf'elo of 5'58' of the

keÈo-eetcr (xtlx)¡ b.p. 145-1 95o at 2'Omrû'
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9g t-q.ry!¿-ç.- !y-4 r-o.gsn-a t ¿-99--gq@ ( xr"r x) :

(a) Keto-eEter (iì7rng. ) fn etlransL (3ru1. ) waa 'qhraKen

wlth ptetlnunr (rrom -!9,7mg. of qrlde) t¡nl hyrlrogen at

room ternperature and JO atrnospheree f or' ä4 $üuf s ¡

The solutlon \ryaÉ flltered, barlurn hydroxlcie (0.5å;.

of octahyenate) was acided, and the eolutlon åöiusted

to þe aþr¡ut {OmL. of 5O¿ etfra.nol. "A'fter heating for

þ houre ln a bolLLng water-bath, the eolution wae

ec¡oleo ¿rnd bar'1urn Tgag remogeti aB carbc¡nate. I'arìer

chrornatography (Ralt, 14 hours) ehcrøeti tlre ¡;reaence

of a courponent, Íìf O.24, glvlng a yellow-orûilßs

colour wltJr ntnhydrln, ard a eonponentr itf O.1â¡

givlng a purple colotrr wtth nlnhydrln (plpecol"ie acld,

kf O.57; natural lr-hydroxyptpecolfc a.c1r7r i'f i:).¿zi

gåg-¡r-tiydroxyplpecollc n cld, Ff O.19 ) . ÏIyarolycle

of the :ieto-ester rvlth barlum hydnoxldo gave a con¡-

'pone-:nt,, iif ô.?6, råvlng a purple wJ.th nln¡qrdrln.

(u) Tha eorrponent af hf O.24 tn Brilr, giving a

yelletv-erange co.[cnrr wlth nlnhydrinr w3€ qlso obtaln-

€ti by hyd-roÏ"ys5.s (wlth þanlunr hydroxl'ue åF abwe)

ef the produete of hyûrogenatlon of the keto-eeter

ln acetlc acld (wlth BLatlnum aa 1n (a))r 1n niethe'nol

rvlth llaney nickel iì? catalyst et roorü ternperature

e-nd Bþ atnroepheres for 34 houÌæ, anri ln nretiranol at

1 O5o and 55 stmosphere* for 2l+ houne.

(3 (J-nyrlr'oxypyrnoLlciy1 ) -acetlc acld L ): To a
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nolutlon of tlre lle.t';-ester (Xl,lX) (4.e6g.¡ 1n cttranol

( fiörn1. j at 1 5or ã or'i1urn b oroiiyd.rlde (ù.3t1Ë. , ?.- equiv. )

1ri lvster ({411. ) v;a3 adrled o'rop'r'l1sç cîut':ing 1n ¡ttlnutç8.

Tnltially each drop of bonchydrld.e gave ån Lüuil,edi-ate

i;$rnpetrature rlse of r:iu:ut O.5o; tirc tii¡íIpt)ro tu.ee

vr;ae kept bell"ow 260[ì. .I.fter l¡o rnlnuteø at noom ten'gl-

ernt,utÇ, 'l CI,,i s;u1l;j:Li11e aej.d i'íiì.s ärlded rrntt] ;¡.11 the

ber.r:il;yd,:'irie waÈ cìecotnpil¡ed. (it ivoi,rLd gûr:)iil beti;er

tô us€ rìeËt rnc ) . l3rrlu.¡n hyrir'ixiile (1 9. û4. of ,)ct,å-

ayclro.te) anr'i ,r¿¡rterr (inral. ) 'rvers add.s^t, :rnci ti:e i¡rtx-

tu",: i{.tlJ }ie'åted in e. bol1in¡; ,,'¡ater b..lttt f or 16 h'¡u:re.

îir* inixrure ,,-¡;1s ili}¡ter1 '¡1tir lv¿rter (t i.}:'linI. ) and.

JIlt*reC v'¡:ren c'o1J. '.ilìre nclubi;n ¡h;i'¡ed on r:hro¡¿ato-

¿',ri$.rrrs (Bn;,, 15 hours) tne .lâlne two eomlione¡its as wêr6

cbtn3,nerl oy eet:rl-ytLe -;ryrìro¿îenati on. Thr+ :rrLutt on

ì-r¿ìs ,?cicli'fi t:d nl. th 1 O., sulplrrrrl c aeid, and tho

flltrate vuag contlnu,lu=ì"y rsrtractec¡ vltitlr etirer for

1å ir'ru::+, to i:ivc JJriig. o.i borj.c acitl. The regldual

aqueouê soluf,1on *'¡sg tiìâde âlhaLlne iul.'th barrlutn Ï51-

d:'oxide, and the .fL1t*rect 3û]ut1on l?{ì3 cont,lnui'u$1y

extracted with ether f or J0 hcuro, t';h1ch gã'vË O.ÍOgI.

of brown, non-crystalì.!-lne rí-':-:Ín. Ï''*rlu¡n v¡ns rr-

riroved f'røü the residtr.nL ütju(ous Èolutl.on '.i1th carbon

cl1ox1de, r:nd thr- fLli:rs.te ,¡¿ee evaporâted to drynesa.

The e:'}'etal3"ine rectduc inrn.e dige:;t'ed wlth ethanol

contalnlng a falv drops of aeetlc acLû, flLtened arÉ
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the recii'jue waÊ wssr,1*cl i;l{;h 9ùl ethanol (5n1. ).
The f il-tr¡rte and wsshln,Ì;* contslned at Leact €even

nlnhy+Jrtn-pcsltive eomponents ¿nd wene riiseanded.

The reeidue wrìs apl:arently a slngle comporient, ]ìf
Ð.27 1n B¡t,r (19 ho,:x'e, lldenr. ) ceirnna-re'"1 r'r1-th ì+-hy-

cir-crxyplpecollc ú.uiÕ l¡.f û.'åO anrl plper:o11e ncld Hf

O.36, anrl gave vsl-th n:l.nirydrln, a yell-ow-orange eol.orrr,

anrl wlth lsatlr¡, a white eÊot, detectable ftË a non-

aUscirUing spot urder UV 11...rÞt. The as irie pnoduct

(1.tt gr r38?,,) harx m.p. 1V'¿-19to decofilpr. rt wsa

recrystrrl ll sed f roin ,rqueou6 ettranol (carbon ) ; three

re cry sta 1 1 I sa t I ons sav e aG:þy9I-oëyI/lI el lavJ ) -
.g-gg!!g_gelq*.r¡gl¡gþyg-Tp_lq (n. fi g. ) as colorrrle¡s

orÍÊ'nß r ffi.'Þ. È1 5-î1 6o deconp. I'cr ansLysln, tho

earnple \ry€€ dr.led at l OOo !q *v-*g3 îot ? hours.

(i;ouDcll orl+J+.5i ."1r8.0; llrB.6. ClrHl{Oi{l{. }i2o

requlres Crl+1.ä¡ lI, 8.O; l{r8. 6'i").

ttre I:?r4j}ln1!f-9ggt¡vl ü erlvatlve wá'rs nrepaneð

as deecrl-becl .for the a.lnltrophenyl derfvatlvE of 4-
hyrlrosyplpeeollc aeirl, and wao obtelned ln SSiii yield

as yeJlw prlnrnr:, rû.p- ?O3o, ralsed to '/O5o by re-

cr¡r;;X=llfsation from åquÊouã eth¡rncl. (l'c¡und, cn sll

s.1n-drle d aarnp}e! Cr I+1.2i i'lr4.6¡ Nr11ja9.

Ct eltt 1ùlVqS . O. lilp0 requlres C, i+5. O; H, l+,l+; i'1,1 J. 17;J .

fo de¡nonetrate that the a¡nlno group wae Becondaryt

a nlxture of the am1.no-acld (T,), pipecollc acld,

glyc!.ne, and f -atanine ln 2N-HÇ1 waa tras,ted wftb
/
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nftrouc fumee for 1O mtnut,ee, treft I houre, and then

bof.l-eo. rnper chromsto6r'aphy (Srtu, 13 hourç) showed

thnt plI¡ecollc a,-rld anci. tire amlno-aeld (l) rrere tlre

only nlnhydrln-posltlva colnponevlts preeent'.

Ï-rorü the arnlno-aeld (0'16Jg.) fn :'o'ater i;lth eodtum

hyd.roxide (tmf.. of, 1N) and pheny} S-eo-cyanate (o.1Fg, r

125'i") there w.ã{t obtaJ-ned cn ncldÌf1catlon â sticky grrm

y¡htch crystallLaeð on etandtng'i O" 217g. (p"¡J:'r)' ffirpr

1ñ1 
o. Ilecryota.lllnatl.on from water (t Ùmr. ) gÞ"ve €rn

1\l- lere.nham derlvative as colourleea prÍsmat

rea.clll:y soluble in eolc soclu¡n blearbonø|e solutlor¡

rr¡jt,h the ev<¡l-uttc¡n of carbon dlosf,ðe' The analyøle

correeponcerl to tlie $-fhenylearbamoyl d"erlvetlve of

tjre .etrlno-o*id (:,) lerss oRe m;:leeuLe o'i water'

(f ounor Ç ,b3'ii iI, $.6; Ïür11 .¿|. C1 eIIl 4O-lN requirea

C:r63.4; iir5,7i Nr't1-l+7¡). The structr.rne of thle

eOnrpOu¡cl i.s tlOt l{n,1.'rn. It wae fecovefed aft'ef betng

heated ln 5Ì;-hyöroctrlorlc acici on a bolllng water-

bath for ti hours.

l5j!¡g eg iÅ c -9 9.19-9 nd "g-gug!ry# .

T,-I,1pecol-lc aeid was cbtalneri frøn fu.-SIgslgg

heartu¡ooct (¡ixtractlqn fi) âô strnl-l- prlsnr,$, n,p. ?'?3-

275a decom¡r.; 11t. , 'i;t5), iÌl- p. ä7ho, (t H7), ?6Ho

[..1r"-zf 
.zt (!, '¿.?. ln water); 11i. , (z16') ["¿], -95,2t,

(round:

r\ gç, l¿ ¿\/t jJ. \¿,

G, 56.2; ii, B' 6; N'1 1 ' O. calo. f or C5,I! t o2N:

Hr 8.6; lif r { O. 85?,). 
-L-PiPç 

eolle ecLd was also
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i.eolateu ¡'r'om ;\. ugwÉ lci11 leavee ; rrr p. t! ì-i'.-i 5õ

cteeuirp. l"lil -Fb-Se ar¡o -25.90 (g, ? ln ärater).

T her hy'uir'Õchlo¡'iue wao leu1:¿tecÀ f ruil vår'loue Ìiealt-

wooct,¡. It was ;;repnreu fro¡n pur'e (-)-pf pecclllc ;cld:

urrp. 256-l:5ltÐ dê{-:rJrrrp. i }1¡. , iLuJ!') t lii.p. Ë5ao, (fn7),

2>,.,-2594. Ttrere lväF ¡ro ¡¡reXtlnpç-pof,nt de.orer:sion on

actf¡l:{.ture of L-¡:rpecclic acici hyorccliloriue E,lth

(f¡-pipecoilc aelct trydnrcirlr.¡ritra (¡o.p. 25Õ-26Ü0

ciecorup. ). 'fhe Tryclroei¡iot'l"ue preplrrecl fro¡¡1 purc

(-)-irrpeeo.llc r;cicl ]r¿rq

J,i t. , ( ä1 tr ) t L*], '.t ro -1 o. ¡C

In 5l'I-tiyoroeÌrloric aeid, (-J-plpecol-lc acLtl ¡rad

rhe f uliowi.ng optical r'r.rt¿rti"one: l*1"!rc'4'jo i!, 2),

-10.iro (g, 6), -g.h2r (9, 1O).

N-Senzol¡1-L-rrrpeut¡Itc actd ¡ Thls lllåF p; r'pâ!êd

¡.'rorn (-)-plpecolle asld hydrc.icirlc¡ritle t*]i o.7o

(9, 7.9 ln water) (,).79g. ) wltlr be:er:øoyl tlllor1ùe ln

al"kaline solutiùn. 'Ihe producL wae .rl¡talr¡ed aa a

tntck o11 v¡hiclr c¡'-yõtalilseü after 7 d$ys; Q.7li8.

(Zoæ), ri. p . 1 2ír-1 l-ia. ì{6t:i"gÈftJ1IlsåÀ ì,lcn,tron

etiranol-11ght 1rotroleurrl gâvd N-bensoyl-j1-plpecclie

scid ea lar.ge ulear priatttn, irlrp. 135à; llt., ¡'ii+7),

rn. p. 1 ¿J5c. Tkre utl':;eti n¡. p. wlth i{-.irer¡¿çv.L- (ii-pipe-

collc ¿cid (nl.p. 151 
o) was 119-1ill?. trêor.SB'balLlea-

tl on frolu water gave !-be.nzoyl-Ir-pl'pecol1c aelU a6

ol,aque, eolourlese rieeuleo, Iriopr 152-135t)- t-f -12,A

_2¿

LtJ" -1 o.5oc (c, L in rvater);
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(g, 1 in litL,"il). r,r!. ,lalo-zz-uo (t;4).

DerÍ.vu[1ve* w-ltlr pirer¡J] igc¡q]Yrr¡at,ei ¡'tQt¡l sur't;

(-)-pf iresollc acJ.d (Û.:i1 6g. ) 1¡¡ : ''-¡' inn il¡'¡' 
''+r-:de

so1ut,1o¡r (+nf . of lí) viltir p¡err¡ ï- ieccyeitate (Ct.59r;. ,

1 . t:, ei¡ulv. ) , thet'e wEÐ ol¡ tai r¡c.-i t-ll'¡ e clai fl cs íJ" un,

enr¡¿Il lvirite crS¡s!alsi t-'i.ijÐg. (¡A%). iìa1Í ol '¡jlis

BrUlUct VJâ¡E c iseoiveCi in i:|,, ËoU1ì11i1 e+I'iloi.¡ate .:':f,tt'iri ':n

âur-i r"pleeil:i tat,eci .,lttr rieic , to givc' ii:g!-ejlt3-

carl-la¡ - J,- UU.rJ ic ad gi¡t¡r11 riTr!ùr¡ ¡if,'1;liri3,

ITi.p' 17öo' It]t1't''t' 
(c, 1 in lit'ii)' (Forinú: t''

65.4; iI,ii.[; i\l¡1 1 .4. ilr JSt 6üjit? rertrüÍrra Ü,(>'t:'t"i

H, 6. :i; i.l , 1 1 . J;,o') .

The otner rral.t i¡f tne erude prouu.;t -:ryflttil,l-ír;er]

fr.our boi1in,g ,v?åter (uorir.t. ) ln loose neeÉilÉs [*]tlo.U

(C, I 1r¡ ;tvrl), ¡n. p. 1 å9-'l'åC0 .rlOne ¿lr¡tr ¡'iren rniXed

with (1)-px-oecc¡lj'c aclo prrerrJlnyoarrtoln'

R-ggeren qe gr-1¡lggå9¿gl- lgE-gg¡'i va tiv er'

'ilre plpertúinecarbclxyllc gcrus fier(r çrepiired by

cetalytJ.c hydro$enat,l on cl' tlre py:iiurn*carþLr}-ylic

eclds (5g. ) ln 5N-hytlrr¡ciilorie a citi ( ''CIrlri' ), ;i üh

platlnuui (C.tg.) at 6Co anri 15-55 attriosçfiere; of,

hydrogen f or 1ti. 24 houra. ,:'iitrat'.i r¡li lnii ccÍIce1ltra-

tton gsve thc r.;ryetalllne ilyi:lrç:c:rlcr|ùe3, .c'ecry+rtail-ls-

ed frori, fiqueuuÊ:i etittlr¡'¡1'

(J )-l'lpÉcotåa ¡rc,1d irydt'ochloricie, ril'p' i:58-?6O0

deeonrp. (9t ;.' YLelc1).
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( !)-l+1peeotle acid hy,lrochlortde, irrop r,¿35-Z5Bo

deeomp.¡ r1t., (atu¡, pl3-Eg+or'(ztg), atgo, (zae¡,
p4o-e4r o (55F yreld).

feonlpeeotlc acld hyarodilonlde. rtrp. Zgga deeomB.;

11t.0 ($g)r Ê87o, {r¿t)r,¿ga-,¿gTo) Qtz) Tg*a, Joöor

(?zo) ¡ Jol+-J06o (6s7J y1çt ¡i).'

Tsonlcotl.nlc ae1d. v¿$a reeovêre* ae the hydroctrlonlüc

¡n.1). 278o (authentle hydrochl.onJ.<le, ¡&p- Z7g-ZS|t)

from the flrst attenpted hyd,rogenati.on. Thlê ;)ro-
duct (5.28g.) waa reduce,rl v,fren the hyrårogenatlon wao

repoateå.

N-Bcnsoyl-(t }-plpeeollc ae1¡lr rr.D. 1 5l or prlaraa

from riqueCIug ethanol, wea ¡lrepared *ttth benzoyl

cirl.orlde t n agueoua a}lralt; 11t., (ee3¡ r ft.p, 726*

1 274.

!-g-TolueneeulBh,¡nyl-(3)-nlnecotlc acl.d wae nst
obtal ned when irreudçnlrerg t s ul reetl ons ('ZZOI vÍem

followed¡ The proeedrre of Beçohau (22/,+) gåTe a

6Jh yleld CIf, thle ecrnapu.rnd, ubtainers ae emall oilaqnc

coLoìirl.eae prlsrqo f rq¡u ethanol, rr[+pr .'l 51 
o.

lì'neudenT¡eng quoÈeo ra.pr 167o,

g-g-?olueneeulpirunyiiaonipeci¡tie aclci was prepe.r-

ed by Ïieeahrants proeetlure. and ötaJ.aeú ae very snl,al1

ory6tale (prlsrns?) frorn ebloroforn-benøeRe¡ ¡ürgi

t?oo; , llt¡ , (22o, 2ã,1 , e,Ê,p)1 ßrp. 17oo.

l-tE-Pþssrf

!¡oefqeÊ!¿ fbe BÇrotleÉ 6 {Ê)-9fgaee116 ast'd
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hyllrocÌrl.or.lde rn'l"th phenyl tFúey.3ne'te lvas eàrrteC out

È.¡r descrtbed for (-)-pl.pecollc acld; si) extr¡

ei¡u1ve1-ent ot' a.l.lre.Tl wnE uçed. 'Ihe ur.oduet, lvae ob-

tni.neci on n.clCtflcatlon aF s,l¡.l1 colourl-eeis cryctnls;

O,51¡_,;. i'ronì 1.66g. of hydroc:h]-oricie ({rt:r=). it¿:rlf of

tÌri s uù8fi cll ssol-verd tn cold 5l/' corl li:';i ûÞ^Fbonate

qi;Lution and ¡6,.-rT,eefpftated. by n.eleillicqt:Lon, to

¡1v e !:¡þ""¡ry-r:'ar¡o,noy- lJ:.eåpgs-gl-tg-g1g , L'rr o .

13ijo, recrJrqt.:rlllsln,q rnrl rnel-t,1n¡q e,geln at r 56-.t 58o.

(Fclrrnd! cr'-åJ,l+; iIr6.8; Nr11 .k. Ct jII,¡ å0.51{: vçqu1rêB

tìrf.!.q; "5rË.þ; Nr11 . åiro).

Thr: otler' ;r¿rLf -¡f f,lrç cnrde nroriuct u¡qs¡ bollerå ln
'.v:rter ( 5Oin1.. ) for. one h.¡lr, and crlr,lt-r.!.Lls ¡rtf on (.fnom

llr)¡a1. ) ,Snvo the rrhenylhyiíantotn of (l)-o1r;ecol-fe ae1d,

j' -phenylpli:erldtno- ( ? 8n "¿o1¡ as looae

neeciler, ìtì. oo 1 5fi-1 59o. (l'ouird: C ,67.'8; If ,6.?i
l!r12.Ë. ArJtal ¿+u::ld? reguÌ.res C,167.8i ilr6.,1 i N, 1?.2/ô).

!-3, ir-i)lnttronhenyl-- /? -al-aoine',vå.Ð i:repared to

e.rarnj"ne lts usefulnees for recir/ery of /-{lLanl"ne
fronr tne oxldatlon of h-hydroxyr'lnecol-1e ¿¡c1c1.. Th€

r¡ietnoü of ltao and ijober (ll)*) gave a Ur)., yla'Lt: of

proorrct c::y¡t4111rlníi f,røn ethe.noL-water ln ye11-ow

neerr.l es , me tr]. t l+5o;. 11t. , (';t2.5) , É1. p. 1ill -125a .

ä-.A¡ntnsoent-L--enoi-c aeld ( "a11y1gl.yclnerr ) 
.vras

prepared frøn etlryl åc¡:t¿¡;r¡.iorrialonatc ¿nd a11yL

br.ornicie iiJ' the proceriure oi' tiaudry (¿l¿6¡; rirrpr
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25r-'¿57 o ü€eo¡ilp. ; 11t. , ('c'ë6'¡ , irì. p. 24.b-2¡+ðo, leOt ),
'¿5$-'¿5ro , l2'¿7 ) , ¿5)-2 5à'i. ur¡ chre¡rrratog¡€rilÐ lt
slrowc{i a ';in61e ËI¡oE, free frorn y;1yr:Ine. The

piic:rr!L ioocyanate elerivatlvt. hÐ.tl riu p. 159-16OÜ; 11t.,
(äO1 ), û1.p. 1t9-1b1 c. Thln eomtriinrncl 1s the N-phenyl-

!:¿Ìrbåmoyl-auiino-aclti aE rt, ie rsa.dily eoluble 1n

ur lu'l,e sodiu¡n carbo¡rete solutl<rn.
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The flavan-)rl¡-ri:lsl melacacldln, whleh had been ob-

t,alneö ln a non-cryr¡talllne forrn from Acacla rnelanorvlon

hoartwood, wae lsoLated, ln cryetalllne f,o¡rn fnom

A. harp ophyll,e anÖ A. excelga heartwoods. in tk¡ese

slieclee 1t te aceompanf.ed by ltc 4-eplmer, lcornelaeaclûln,

'rrhen ÌreatÈd ln actdlflad ethanol, the Lattor fonlcd a

\-g-etnyl derlvative, whlch ¡rermltted the soparatlon of,

the eplmerc. ü-FJthyl rnelacacidln, whlch waa obtalnd in
cryetalllne forro, was readlly hytlrolyeed to leorûelacacfdlnt

thle eolvoLyels belng acld-catelyeed. The acl,d-oatalyeeô

lnter-convenelan of melacacldln and leqnelacacldln wae

etudled. F'rorn theee leucoanl*rocyanldlnA, lsofnelacaalilln

¡-toly! sul.phone wa6 obtalned by reactlc¡n sllth p-totuene-

eulphlnts acLû.

From A. lnterþxta heantwod, a nQw lcucoenthoeyantdln,

teraeacldln, was obtalned; lt waa ehown to þe e

7 r8r[t-trtnydroxyflavån-5rù+-d1o1. Thls le thê thlrd

hydroxylatlon patt,enn to be found to oecuf, åmong the

leucoanthscyanLdlns of AgggÅs ireartwoode. fhe extraet

of Â. lntggSg¡ta heariwooê ga\re leoterqeaclclln 3-toly1
eulphone when treated wlth ¡-tolueneaulphlnlc acld.

Ths heartsooðs of the above epeclee alao ylelded

( )-plnltol¡ tyrle was found to bc rcaülly demethylatad



by boillng h¡rdrochlorlc acld. 718r!' ,4' -fetrahydrory-
flavonol anô okanlü were lool.etcd from Â. þafPoprvl-lg

hoartwoocl.

l+-Hyôrorypfpecollo ac1å, whf,eh waa dlecovcrcd tn Agaclg

epeefet by Vlrtanen, anå t-plpeeollc aefd have becn tsolat-

eê from¡ varlcne Agg91.g *ampleø. The ¡t¡tcturc of tha

former which hadt becn ln doubt hsg Þcen ftrrnl,y patabllahedt

anô evldÊr¡cc that lt 1s lggrtg,-l+-hydrory-!-ptpecollc aclcl le

preeented. Varlouo aopccte of the chsnlstry of ¿l-hydrolql-

plpecollc ecld, arÊ lts oyntheele, have beon lnve¡tf ga.tcd.




