
NATURAL COU!\1.-\RINS ISOLATED FROM THE LEAVES OF 

CJTR liS A CllJA, ROXB. 

BY HAJIINARYAN KHA!TAGIR 

Tbree naturo.l t'Onmarinlll. namely isopimpinP.IIin, hrrJ!'Apten and eitropten hue beeo iaolat.ed 
from the le~~ve!l of Ci.trla amda Mr. mftltCG. Tbi• ia for lhe fint time tbRt illopimpinellin ball 
been iaolat.ed from a Qa.t,.u• 11peeie,. 

Oitrr~o"l af!'ido, Roxb., the common Cilrr&R 11peeiet of India, ill a variety 
of Oitrus medicn (lr.tmum JlfJinuir.m·um. lmle% [,fJIIdirumsis, 1930, 2, 224-, 255). 
It is highly valnrrl in thPnapeutics for its anti!lcorbntic properties and for 
eoring various intP.:-tinat eomplaint!l aud :\itments. The leaves yield a carminative 
oil wbich possesses a sweet arorna. 

The isolation and the id('ntification of three cryatalline constituents have 
been described in the present communication. The method of puri6.ca.tion 
consist!'! of twenty timeR fractional 11ubltmations of the erode material in high 
vacuom, followed by fractional crystallisations from suitable solvents and linally 
by hand-pickin~. All the three constituents are neutral towards litmus. 

One of the substances melts at 149·50· (yield 0.0095%) and ill crystallised 
from alcohol and ethyl acetate in pale yellow, shining needles. [t is readily 
soluble in ether, fairly in alcohol, ethyl acetate and benzene and insoluble in 
petroleum ether and water. An alcoholic solution of the substance does not 
produce any coloration with ferric chloride. [t gives an oranR"e-red colour with 
cold, concentrated sulphuric a.cid. The~ substance is insoluble in 1% aqueous alkali 
bat dissolves in alcobolic potassium hydroxidr from which the original substanc.e• 
can be precipitated on :1cidification with roineml acids. 

The analytical data of th<> compound rare found to agree with tbe 
formula CuH40s(OCHsl2. The properticll of thr substance, as also thr obl!P.l'VI'd 
analytical values, suggeH t it.o; identity with those of i.t~opirnpincllin . (I} whi~.;h ba!:l 
been isolated so fat• from thrN' .ditlcrent ~onrcc~~o. namely, l'impiuel/fl snxi/1·ag, 
(Spilth and Veerha.ppor. Her.. 1937. •70. • 2~~), Lm·twyn. 8cruole11s (~pi•th. Bose•, 
Schmid. Dobrovolny and Mookc:rjcL·, /161'., 1940." 73 •. 13Hl). Fflr11UJ fji/iu,.crl•; IUo'le! 
aod Chnudburi, .Ann. BiOP.h.u11. J.:zpt. .lied.. 1946. 6, 1]: -.-\. din•et ~-nrnJI:ari,..on 

bas been made between thP twn liUb!ltnnee!', an ;:mthentir spedrrnun uf 1-s.l)· 

pimpinellin wns kindly supplil:d by lutr! Prof. E. Spiith of ViE"nnn. Thr· rropl'rtil.ll-l 
of the two comrounds ;u·c identi1•ul ~nd R mixtnrr of thr· two uu•ltrd al IMt. 
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Thus the identity of the first neutral compound with isopimpinelli11 has been 
eatablisbed. No alkaloid could be traced in the leaves. 
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an Berp;&pl.en. (Ill) Ci&roptell. 

The lit!Cood conatitoent forms slender, silky needles. m.p. 187•-ss• (Jield 
O.OOo%). It develops an orange-red colour with eoncentrated sulphuric acid. 
From the rroperties and behaviour the aubstancc appears to be a coumArin. 

The molecular formula of the substance, on analysi11, is found to be 
C12H 110.. ft l'Ontains one metho:s:y group ns tnted by the method of Zeisel­
Pregi-Viebrock (Ber .• 1930, 63, 281R. 3207). The molecolar formula and the proper­
tie-s indicate its identity with bergapten nn which could be eatabliehed by 
direct comparison with a apecim~n nf bergapten isolated from the leaves of 
.t:.kimia /aureola (Spath, Her., 1937,60, 114). 

The third neutral crystalline principle of r:. acida crystallises from 
alcohol ip heavy, colourless rods, m p. 150" (yield 0.0115%). 

The C-H \'~IIOCIII show that the compound has the formula ell HI oOo~. 
It contains two metholl:y grou11S- The l>ropertics of the substance resemble those 
of eitropten (fiJ), r. : 7-dimf'thoaycoumarin with which the molecular formula 

.. of the third subst:mce i11 the same. ,\ direct com1Jarison of the third constituent 
couh:l. however, be made with an anthc>r.tic ~nmple of citropten which was obtained 
from Dr. P. K. Bose to whom the author's best thanks are due. 

E X f' 1:: R 1 )I :t: N '1' A '· 

Eztracliun of C • .'\cida leave.o~.-Crusbcd leaves (air-dried, 2 kg.) of 
C. acida were extracted with ethPr (4 litres) for 4A houn in R Soxhlet apparatus. 
The deep green ethereal cll:traut was Goncentratcd to 250 c.c. and kept in a 
frigidaire for four weeks when a pale yellow solid (A : 0.89~r .• m.p. oo:-I08c) 
separated. [t was collected, washed wit.h a mixture of ether nnd J)etroleum 
ether aud dried. The mother-liquor (~{) w:as C:llrefnlly freed from the solvent 
a.nd worked up further for coumnrins by the method of Spiith and Socia&, 
thus: 
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The oil wu cooled to about 15° and to it were added 100 o.c. of 20% 
methyl alcoholic potassium hydroxidP. with uonatnnt Rhaking. The mixture W!\!11 

allowed to stand for 45 minutes Rt the Aame temperaturA and then poured 
into 500 c.c. of ice-water. The mixture was then extl'RCted with ether (250 o c., 
in. 5 instalments) The red aqueous alkaline solution was acidified with hydrochloric 
acid (congo red) and allowed to stand overnight. Next morning the greater portion 
of methyl alcohol wB.B removed nnder n:!dncfld pressure. then cooled llnd thrice 
extracted with ether. The yel1ow ethereAl digest was dried over anhydrous 
sodium sulphate and distilled. ThA residue WAR kept in the frigidaire for a 
week. The residue solidi6ed to A pale yellow 111olid (B: ,·ield 1.5g., m.p. 50°·110°). 
It was washed with petroleum ether to 1"4:!move adherent oiJ. 

[Rofati(m of iao.Pimpin~llin from Frac#cmR (A) and (B).-The fractions 
A and B (vide RUpra) were mixf'd toll;ether and crystallised successively from 
ethyl acetate, methyl alonhol and RCP~one when pale yellow needles lP), m.p. 
147-49° ~epR.J'Rtfd. The re11idue obtllin~d from the mother-liquor on crystallisa­
tion froro various Aolvf>nt" ~rav~ R produot of ro.p. 1 15-160". ThiR WRS snbjectf!d 
to fractional sublimation in hi2h \'1\Cilllm twenty times when three subliml\tes in 
" fairly pnrP. !ltatP. cnnld bt> obtained. I''Nl••tion (~I Rublimine: nt ll5-l2o•ro.I mm .. 
fraction (D) Rt l!i0-55°/0.1 rum., Rnd frn(':tion (El Rt 165-170"/0.1 mm. 

TRnlol,-rJn nf isoPimJJ;npllin from th11 fi'rnctio71R P and C.-The fractions P 
and C W('J'C ery!lltll!liRP.d from t"thyl a~tatP wben a yellow l!lobnlllr ma111a, mixt-d 
with CfllnnrltoRA nP.rdiE"II of m p. 174-?rt•. "''flRratPd. The (lnlnnrlP.!IS nP.PCIIPs (F) WP.rc 
separab•d from thP yflllow e:lobnlnr rniiRR by hand-pil'kinl!: Thf! yellow aubstancr 
(0.0955 g.) WRR r.rystalliR>d thrice from methyl Hlcnhol whPn ~:listeninl!: yellow 
nt>Pdlf'!l, m.p. 149-!iO•, were ohtainrd Rrcry~ttalliAatinn from Rleohnl and brnzenP. 
did not raise the m.p. [Fonnd in a 11a.mplf! dri!'d in rnrtm ovPr PgOs for 4 hour .. 
at 100-10!1°: C. 62.97; H. 398; 01\le, 24.9. C 11 H 4011f0Cli:.l rr.qniJ"Pa C. RS .f.; 
H, 4 05: OMe, 25.2 per oent]. :\fix•~ with a ApPcimrn of pnl'fl ilttJ!limpinellin it 

showed no depression in m.p. 

Ttl()ln.tion of &rgn.JJtB11· from thll fi'rnrtirm.. n mui ,. ... -'l'hf' tmctinnR n 
nnd F lrin'e s11pra) WPTP. mixed Knd cry~o~btlliMrd from nll'th~·l nlcohol. ColourlPI'S 
nePdll"S (0 05!!.) sepal'll.tc!Cl n lonll' with n slimy mnl!mn. ThC' l<limr mattPr~ bPin~r 

lil!.'htrr <"Onld bt> rc>ndily rr!movrd from the Flnlntion, th•• IIC'I'dlet> colJpc•ing at th,. 
bottom of thf" cry,.taJii,.inl!" VPH!il'l. On rccrystalli•mtion from IJI('th,.-1 nlcohol and 
ethyl RC'.t"tn.te th~ nerdlel'l could be obtltinrd 1111rr•. Thf" silky. colonrlesa crystal>l 
melted at Hlfi-RR". Fnrthl'r crystalliAations did not ··harJLP(' thP m ,.. rFonnrl in 
A sample driP.d in t•ncuo over P20r. for 4 hours at 100" : e. lifi.4S; H. 3.1i7 ; 0:\[P. 
14A C 11 H r.0 3 (OCl-1:1) "''lnireli C. 61l.fi6; H. :'1.70: 0:\.lc•. H.:1:i 1wr c!••ntl. Till' 
subl!tRnce Rhowcd no c!hanu-c in rnP.ltina:t !lOint when mixf'd with :u• nntlwntic· 
eam!lle of btHJtnl•ten having m.p. lR~e-

f,:nfnlimt ,f ('ilrr,ple71 from tim Frru·linn r /o.'J.-Tiw r.·:ll'tion 10: (,.,.,,,. !I.IIJII"n • 

tn.p. 14ft-!i0n. ~t'iC'Id. 0.17!) 1!-) WR9 Hnbjf'l•tf•d t11 Jf'l'l':ll(•cl •·r,·,..tallil<ntiom• fr·"m mo•t!..' I 

7 
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alcohol when heavy, oolonr:lo98 rod11 of m.p. 150" 11epars.ted out. On farther oryatallilla­
tiona the m.p. did not change. fFoand in a sample dried in 11GCUO over: P 510a 
for 4 bonn at 100°: C. 64..4; H, 4.8; OMc,. 29.8. 0 9 H"011(0CH5 } 111 requirea 
C. 64.07; H, 4.8; OMe, 30.09 per centl When mi:~~ed with oitropteo, m.p. li'Kt, the 
!UUDple showed no depl't>BBion in m.p. 

In conclusion the a11tbor expreseeo~ his thank11 to Dr. (Mrs). A. Chattc?rjee 

for his keen interest and to Mr N. Ghoah for microaoalysia. 

OEG .. unc CHEIIfVITaY L.uloBA.TOBY. 

UmvRasJTY Cor.r.BGB oF ~IBJICII: & T· rHNOI.oc"·· 

CA.Lt~A. Re«i.:td May 9. 19 7. 


