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Studies on the Constitution of Spergolagenic Acid. A New 
Sapogenin froJD Mollugo Spergula 

(Miss) P. Chakrabarti, D. K.l'4Ukherjee, R. Chatterjee, and A. K.Ba.rllB 

Sp~rFfUlagrnic: acid, a nMY tritrrpennid acid sapogenin, has b""n isolated for MolluJD sP~rpla. It is a. 
rnnnohydroxy dicarboxylic add having the rnol~ula.r forrnula C3,H4&0,. h has been shown to be a pcntacy­
clic lrilrrpcne of the olonnanc group, having a typical 12,13-doublc- bond. 

In eonnt'ct.ion with our work on .lfollugo Rpergula, the isolation of two now triter­
}Wnoid sapugenim~, nnmely, sporgulagenin' and spcrgulagcnic ll.cid", waa reported. Tho 
pr~st>nt. communication dcnl~ with our 8tndy un Rllorgnlngenic acid. 

The bitter glycosidic mixture, obtained from t.hc ct.hanolic oxtro.ct of the defatted 
pla.ut- material. furnished both acidic and neutral aglyoones on ncid hydrolysis. The crude 
nl'idic frlloction showed posit.ive colour reaction wit.h ferric chloride, 11howing preseuee 
of phenolic const.ituents_ CryKtnllisation from methanol. howcvt•r, afforded & colorless 
crrstalline compound, m.p. 2811-:JOO", which did not I'E'spond to ferric chloride t.est. Thitl· 
la..ycr ~hromatography oYer silica. gel G showed the above product t.o be a. mixture. Hence 
it wn11 esterified with ethcr('.al dinzomethnne nnd suluu·qucnt chromatographic resolution 
n\'"cr acid -wa11hf'd nlnmiun fnrni~h<'d n fraction, m. p. 235-:17", which was rryst.allil!l'd from 
rhloroform-henzenc mixt.ure; t-he compound C3.H000~ melts at 23;j-37", ( o(~n3'+101.3° 
(CHCI 3). The.lunnog1meity of t.hi11fraction wns rht'!r-k!•d b~· t.hin-lnycr chromatography over 
silica gel G. Vigorous anponific:t.tion with ennst.io potn.sh.nnd et.hylene glycol3 furnished a. 
clicorboxylio acid, (!30H460~, 1n f'· :147-iill" (d('('(lmp.), [ o<].,06 ·~+121.2" (l'y). This acicl 
oppt•ared to be o. newtriterponoid 88}logenin ond was named as ~pt!rgulngcnic acid_ Re·l"Steri­
fiml-tion of Bplrgulagenic acid with diozomC'thnnc rf'gonora.t.ed dimethyl spergulagen&te. 

Both apergul11genio n.cid oml itM met.hyl t•st.c r dcvclupN:l o. pink ..... violet colour in 
tht> Burchnrd-Liebcrman teat. '!'he IR ijpcctrum of dimt>Lltrl spergula.gcnate Bb.owed 
bands at 3500 em-• (hydroxyl group) o.ml17J;j em-• (methoxycarhonyl group). On hc.at.ing 
wit.h n.cetio anhydride nml pyJ"idino, 1limet.hyl spcrgnlngenatc llftordod 11. manoo.ceta.te, 
G34H,.06 . m.p. 285-87". Thus all the o.xyg<'n functions insp!'rguiAgr.nic acid were accounted 
for as f(.rming pnrt of one hydroxyl and two carboxyl group11. This wo.s further snpportod 
by the formation of a. crystalline triol, C3.H~003 , m.p. 27S-80", on lithium aluminium 
hydride reduction of dimethyl apcrgulageno.to. 

Both dimethyl spcrgulo.geno.to and its a.ceto.te developed a pale ycllo\V colour with 
tet•·nnitrometho.ne and consumed slowly one mole of perbonzoio o.oid, t:hutl indicating the 
prcsenoc of ens double bond. The UV spectrum of dimerhyl spergula.genate showed & 
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terminal absorp~ion a~ 208 DlfL (•, 4,006) for a tri-substituted douole bond. The double 
bond is hindered && it could not be l1ydrogenated ovor Adams' catalyst under normal 
conditions. 

Bpl"rgulagt'Ilio aoid, having tho moleoular formula. C30H~&0~ wi~h one hydroxyl a.od 
two osrboxyl groups and a double bond, mus~ be ll pontaoye1io triterpeno.. The moleoular 
rotation differenct' betw11en acetyl dimotb.yl spergulagt>na~e and dimefuyl spergula.genak! 
(6 .,i.e. [MJ0.~,0-[MJ011 = -2) is consistent wit.h the values ( 6,) for similar changes i.a.3--­
hydroxylated tritorpenes of the o(· or,!I·Rill}'l"in group4. The consumption of onemoleoC 
porbl"mwic acid by dimethyl spergulu.genatl.' and ita o.cotate suggests spergulagenio acid 
to be o. mtomber of the ,8-nmyrin group. having a. typioa.l 12:13 double bond, as those o£ 
o<-a-myrin group are inc-r~ to this reagents. This conclusion was further corroborated by the 
fact that acetyl dimethyl spcrgulagcDAte on oxidation with sf:'lcnium dioxide in acetic 
acid under ro8ux furnished a hetcroo.nnu\a.r dienc, 034 H 500e, m.p. 236-30°, whioh BhoWPd 
triple UV ab110rption maxima. at 242, 2.50, and 260 WfL (log 1!. 4.27, 4.32, aud 4.13), typi1111l 
of the6"m,'3"0-dienea of the ,8-amyrin group6• 0• 

Further work on the constitution of sporgulagcuic acid ia in progre11s. 

EX PER I MEN. T A L• 

/BDla/.ima of the Sapogenina.-Air-dried, powdered material (whole plant., lkg.) ll'BB 

defatted with light petroleum and then extra.oted with ethanol (95%). Tho extract wu 
conoentro.ted to a small volume and the crude aaponin was precipitated with ether aa a 
dark brown gum. The precipitate \'I"BS dissolv~d in ethanol (75%. 500 ml) and reftuxed 
on a steam bath for 5 hr. with HCl (oonc_, 100 ml)_ Ethanol WaH removed, keeping ths 
volume oonatant with water and the orudc aglycona (!!0 g.), thus precipitated, Will! filtered, 
dried, and extr&etod with et-her at the room temperature. The cthr.r extract was washed 
with aqueoua 0.5% Na.OH solution (500 ml). The~ lkalino layer on acidification provided an 
appreciable amount of a. pale yellow precipitate which was filtel'fld and washed thoroughly 
with water. Th.e crude o.cidit fraction (4-g.) developed a doep violet colour with EtOH· 
FeC'I1 . This, bow<.ver, on crystallisation from methanol furniahl'd a- oolorl4!1111 oryatalliue 
compound, m.JJ. 280-300" (2.6 g.) which did not re.spond tn the ferric reaction_ The above 
oolorless product was diasolvl"d in methlmol (50 ml) and esterified wtth othereo.l d1a.zome· 
thane. The crude lll!tcr was crystallised from chloroform-bcllZt'ne mixture, m.p. 228-~6°. 
Tbe above methyl eater w&& diBSolved in ohloroform (20 ml) and ndaorbed on a. column 
of o.oid-waahed alumina (70 g.). Elution with light. p~troleum o.fiol'ded a oolorleaa, orystai­
Ji.a.e fra.c~ion, m.p. 220-32". :Further elution with ligbt petroleum-benzene mixture 
(2:1, 81; 1:1, 7ll furniahed a highly crysyto.lline ma.torial, m_p. 235-37°. AU ths fra.o~iona 

•All m.p.o are uncorra:ted and recorded in a bioulphale bath. Brockmann's alumina (S. Merck) wu 
!>led for chromatography and ac:id-waob.ed refo:n lo Brockmann'• alumina deacLiva&ed wilb 5% of 10% 
acetic acid. Pctraleu.n used thro"'!houl had b.p. 60-80", 
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having m.p. 235-:17e were mixt>d together o.nd crystalli11ed from chloroform-benzene, m.p. 
235-37°, [ -<~09"+101.3° (CHCJ 3 )_ (Found; C, 74.71; H, 10.05, 0Mc,12.00; M.W., 500. 
~.H5005 )'('quires C, 74.71; H, 9.7:1; O!t[e, 1:!.06%; M.W., 514). 

S~rgulage•tie AC"id. -A solut-ion of dimethyl B!ll!rgulageno.t.e (6-lO mg.) in ethylene 
glycol (50 ml) 11as roftux"d with KOH (12 g.) for 27 hr. Tho mixture was then poured on 
crushl'd ir.~. al'idilit•d, null workc1l up in l·he Uflna.l way. The crude mn.t.erial Willi repeatedly 
crystalliSl'd from nbsoluto Pt·hnnul (chnrcoo.l). The cryHto.lline produet had m.p. 347-50° 
(dccomp.). (F,mnd; (!, 7-1.13; H, !1.6-l. C30H 460 5 rt'quires Q, 74.07; H, U.411%l. The above 
acid on E'lltt'rifit•nt.ion wit.h diazmnt't·ham• rl'gencratt'll rlimet.hylspcrgnlagPnate_ 

A.utyl nimc-llryl Sprryulagenale.-A solut.iou of dinwthyl H}Jl'rgulngonate (500 mg.) 
in dry pyridim• (10 ml) and nct'~IO nnh~·llridc (5ml) wt•rc hli'at-rd on o. stl'am ba~h for 3 hr. 
The react ion rnixtun· wal! llutlferl on cru:<lwrl icc o.nd the prccipitu.t.c was fi.)bered, washed 
with watl'r. and dri!'ll. Tltc l'nult• product was •liRAulvl'd in b~•nzent' (7 rnl) and o.dsorbed 
on a column of a,ci•l-wn.;lu'<l alumina ( W p:.). Elution wit.h light. pct·rnleum-bli'nzcne mixture 
(:!:1.1.:! ll affordt'tl n ~·olorll'S.~ l'ry~t~llinc me.u•rinl, m.p. :!1'14-1!7". Thit~ on crrsta.lli~~~t.tiona 
from chloruform-nwthnno1 mixture fnrnisltl'd JU'l'dlMO. m.p. :!85-lli"; [ o(;0s•·~+93.1" 
(GHCI 3 )_ tFouml: l'. i:UI; H. 9.71. ('3~H5.05 reqnirl's C. 7:l.:IH; H, 9.:1a%l-

JJiAIH4-redw.·lion nf Dim~l1ryl 8perg!llflgtnale.-To n slurry of LiAIH4 (4 g.) in dry 
li'ther (I :in ml) a. solution of diml'th~-1 SJK"rgulagPnnt.e (ii50 mg.) in dry l'ther (400 mi; was 
addl'd. Thc mixturl' wns r<·fiuxf'd for 7 hr. Tho rt·o.e.timl product was workl'd up in the 
usual war anrl t.lwn extracted wit.h ether_ The ot.hl'rcallll yer was washed with dilute alkali 
and wat-E~r. X••utrnl e-ther layor on E''I"Rpnro.tion providt"d a highly crystalline solid which 
was digest.('() BUCCl't!Sivdy with hot pt•trolcum and h~·nzt'Ul'; t·h<> ini!Oiuble )'('Sidue was crystal­
lised from llll't.ho.uol (ohnrcual), m.p. 278-HO". (Found: G, 7!Ui6; H, 10.45. C3.H,.,09 
requires C, 78.02; H, 11J.P2o/o). 

Perbenzoic Acid O.rid.atum of ])inll'l1ryl Rpti'Yil·l.agena!e and its dcetate.-Bo~ll 
dimethyl sp<•rgulag!•nnte (all mg.) und itH nc.el.ttte (iiO mg.) w1•rc tl11~solvcd I!Cpl\rately 
in chloroform (;j mil and a solutiun of pcrlJ1•nzuiu al'i1l (0.7N, li ml) wo.s nddod to caph and 
kept at 0°_ Judomctric tit.rat.ion Hhowed tht• cunsnmpt·inn uf ll.!l mule of pt'r-acid in each 
case after 7 days nnll there WB.H no furtb1•r uptake up t.o 15 day ... 

A!!empt fo•· lite llyd.roye11ali01~ of D·imel!lyl .'!peryulagennle.-Hydrogcootion of 
dimethyl spergulngl'no.to in glacinl acetic o.ci1l BIJlnt.ion in IJrescuce of Ada.rns' co.t.&lyst o.t 
the room temperature and prt>BI!uro wo.s nt.t,om1Jtcd. On working up t.he product, only 
unchanged mo.toriol could be ri'COVIi'rcd. 

Selenium Dio:ride Oxidation of Monoacetyl Dimethyl Spergulage.wle.-To a solution 
of a.cctyldimethylsporgulngcnate (200 mg.) iu glo..cio.l o.cctic aoid (15 rnl) freshly prepared 
selenium dioxide (200 mg.) wn11 ad1Lt'<l and tht• mixture was refiuxed for 4 hr.· The mixture 
was filtered hot to remove tho dcposit;t.d met.allic selenium ond ~he filtrate wM poured on 
crWihed ice and worked up in the usual way. The orude product WW:I dissolved in bellZJlno 
(5 mil and adsorbed on o. column of dcaotiva.t.cd o.lumina (10 g.'- Elution with benzene 
&lJorded a product wltich wo.s oryst".a.llilllld from benzene-petroleum mixture, m.p. 236-
39". (Found; C, 73.71; H, 9.10. C34H~006 requtres 0, 73.65; H, 9.02%)-
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