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Betulic Acid and Betulin, the Triterpenoid Constituents of 
Dillenia Indica Linn. 

s. R. Bhattacbarjee and (Mrs.) A. Chatterjee 

The triterpenie components oceurring in the trunk-bark of DiUtftia india& Linn. have been shown to be 
betulic aeid, C:~ollt-sOs· o.nd betulin, C30H ,.,o •. r~tively. The ultravioW., infrared, and high rt110latioa pro!Aia 
magnetic reROnance IIJIE'('tra of lht> al"id and ib! derivativea have been llf.udied bellide& nrioWI degra.dative n· 
perimE'Titll. JtR idPntity •·ith bPtulil" at"id ha.R ~ au~qumlly eRI.RbiU.hed from a comparison of tbe X-ny 
dilFraetion pattem of its methyll"Rtel "\rit.h that of an authentic !'ample of methyl betalat.e. The betolie aeid 
iROiatcd from D. indira on rPduetion with J.AH produel!fl itft congener, betulin, in qua.ntit.&tive yield. 

Dillenia indica I.. (Fam. Dilleniaceae), popularly known as 'Ch&lta' in Bengal, is a 
tne nath.-e to India. Although its UBI" in different ailments is described in Ayurvedic me­
dirint", the sysi:.Pmatic study of itA t"hemistry has not bepn reported so far. The present 
communication describeR the isolation and properties of its triterpenoidconstitoeut• which 
ha.ve been shown to be betulic acid and betulin. A preliminary inv-est.igatio:J. 
of tbe chloroform extrat"t of the trunk-bark ·revealed the pre.sence of an acidic and a 
neutral component. The composition of the acid (C30H 460s) and the alcohol (C3oH5o01) 

and the rharacteristit" colour rea.t"tions suggested their triterpenoid character. 

The triterpl'nic acid was isolated from its chloroform extract as water-insoluble, 
white pota.seium f!alt whit"h on treatment with minera.l acids released the free acid. It 
failed to crystallise from usual solvents. Attempts to purify this compound by chro· 
matography aver deacth·ated alumina met with failure as the substance was tenaciously 
retained in the Tswett column. The acid was subsequently purified through its acetate 
or its methyl ester. Both the derivatives crystallise well from various solvents. 

Acetyl compound of the acid crystallised from a mixture of methanol and ether 
(1 :1) in neC.Jes, .in.p. 282-84° (decamp.) and it was highly soluble in chloroform and 
ether- bot spll.lingly so in methanol or ethanol. It showed peak absorptions in the IR 
spectrum at 5.1511-, 5.88!'- (acetate and carboxy carbonyls), 6.081J. (unsaturation), 7.3jL 
(-C.Me), 8.1 11- (acetate stretching, Type A band'). Acetyl compound smoothly regenera­
ted the original acid on saponification. 

Methyl eater of the triterpenic acid, prepared by the action of diazomethane, was 
purified by chromatography over alumina._ The compound crysta.llised in needles, m.p. 
220-22°; peak absorptions in the UV region at 205 m!L (c, 14,750), indicative of a double 
bond and in the IR spectrum· at 2.72 IL (hydroxyl), 5.82 !L (ester carbonyl), 6.08 I"' (UD· 
saturation), 7.3 I"' ( -C.Me), and ll.2j.L (exocyclic methylene group). The ester could not be 
readily B&ponified to .the free acid. Treatment with 10% methanolic KOH solution for 10 
hc.urs at reflux temperature resulted in partial saponification, 90% of the original ester 

1. HerliDIJ; and nobaiqor, J • .A mer. 0Ailfll. !Jot;., 11161,13, 3liiiJ, 
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being reoconred unchanged. But saponification with diethylene glycollic KOR for 2 to 3 
hours at 150-60" reformed the original acid, m.p. 296~98° (decomp.) in 90% yield. UV 
absorption: ~max at 205 mp. (e, 391). Light absorption in the infrared at 2.90p. 
(hydroxyl), 5.90p. (quaternary carboxy carbonyl), 6.08p. (unsa.turation), 7.3p. (-C.Me) and 
11.2(1. (f'lxorydic methylene group); chemical evidence of the Ia.tter was available from 
ozonolysil!. Formaldehyde was produced during ozonolysis and it was characterised as 
its D. N. P., m.p. 220". 

:Meotlwl <'Bter of the triterpenic acid on reduction with LAH in a mixture of tetra.­
hydrofunu;-('th('r (I :2) furnished a diol, C3oH!Io0m, which crystallised from a mixture 
of methanol-chloroform (I :1) in shining flakes, m.p. 246-48". It is free from methoxyl. 
The diol eontn.ins a Recondary and a primary alcoholic group. 

On hydrogenation in presence of the Aaams catalyst, the diol (m,p. 248") 
afforded a dih_wlro derivati\·p, m .p. 280-82". The infrared spectrum of the redaction produ.ct 
lacks th(' p('ak absorption at 11.2 I:L which evidently points oot the saturation of. the exo­
rydic meth-'·l!•nl" group during hydrogenation. 

Tlw dihydromPthyl e-ster (m.p. 230-32"), obtained from the methyl ester by catalytic 
hydrogenation. undl•rwent rcLropinacoline rearrangement with phosphorus pentachloride 
a.nd gave a prodU<·t, m.p. 123-25°. On ozonolysis it formed acetone, identified as ih D.N. 
P., m.p. 1:?::!~. This <"Vidt>ntly points out that in the triterpenic acid of D. indica, the 
ring A hatl the aa.me configuration as that of lupeol, with which further relation could be 
establil!h('d hy IK•vcral degra.da.t.ive studies. The methyl ester on reduction with LAH, 
follower] hy dnomi(' add oxidation Bond Wolff-Kishner reduction, produced a hydrocar­
bon C3~H30 , m.J). 16:J". Jt was prove-d to be identical with 11(-lupene by following the 
usual prorcdur<". 

From the elemental analysis of the triterpene acid, its ozonolysis, ilill conversion to 
o(-lupene, and from the studies of the retropinacolinerearrangement of itJ dihydromethyl 
ester, the compound apJlears to be betulic acid. But it was difficult to assess the identity 
of the tritl'T)Jl'ne compound with betuJic acid from a comparison of their properties because 
the literature on betulic acid, so far published, is extremely confusing. Different inverti­
gators have recorded differe-nt physical constants and different propert..ieS2 (Table I). 
The N. M. R. spectrum of the methyl ester of the triterpenic acid has therefore been 
examined in dcuterochloroform with a trace of trifluoroacetic acid as the solvent, employ~ 
ing a. 60 megacycle instrument for studying the nature of the com:eound from the 
characteristic chemical shifts (Fig. I). 

The positions of the pe.a.ks are shown in ppm (parts per million) referenced relative 
to the signals from tetramethylsilane as the standard. 

From theN. M. R. proton count by electronic integration, the presence of 50 protons 
in the methyl ester of the acid was established and the spectrum exhibited several 
characteristic peaks, interpretation of which is given as follows. 

2. Kawa.guti and Kim,J. P1tarm.8oc.Jap411, 11140,60, 343; Ba.rton and Jones,J. CM.m.BOG., 1944, 650> 
Whi~ e1 al., ;bf4., 1952, 4065; Takemoto and Yahagi,J. PAtlrm. Bot.. Japan,195S, 75, 7815; Sta.bii!'BYik, 
Acta C.Um. S«Uld., 1955, 7, 44.8; Djeraaai. et gl., J. A mer. Cl&em. Soc., 1066, '11, 1200; Ribu deal., .Analu 
real Soc. upan. Y rim., 1957, 538, 369; V;ystreil aJ:ld Cerm,f1 Czec"· Oltem, C'Om"'·• l959, Zf. 3279, 
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(a) Olefinic proton signals for=CH.:-Tw.o doublets in the region, 4.6-4.8 ppm. 
(b) An intense signal at 3.75 ppm for -COOMe. 
(c) A singlet for -CHOH at 2.0 ppm. 
(d) A sharp peak for Me occurring as 

l 
Me C- at 1.75 ppm. 

'...-/1 
c 

# 
CH0 

(e) A tall l'linglet corrE~sponding to 5 Me groups at 1.0 ppm. 

An authentic sample of methyl bctula.te wa.s, however, s.vaila.ble through the cour­
tesy of Dr. R. P. Rastogi, C. D. R. I., Lucknow. X-ray diffraction pattern (Fig. 2) of 
methyl ceter of the triterpenic acid and methyl bctulatc was the sa. me and superimposs.ble. 

A 

B 

~'IG. 2. X-ru.y diiFraetinn pattern. 
A -)I •thy I e~~tor of triterponic acid from D. i!lllit:a, L. 
D-:!ll<•thyl ~tulu.te. 

Tht• tril<'fJJCnic aeid of D. imlira L. was thus shown to be betulicacid (I), aL~o known as 
hl.'tulinic atid3. 

The trit.Cf}X'ne alcohol, m.p. 2.!8", the congener of betulic acid, was obtained pure 
and cryst-alline by c·hroma.tography of the chloroform extract of the plant material (over 
dea.cth·awd alumina), pretreated with alka.li to remove betulic acid. 

The alcohol showcd no depreBBion in melting point when admixed with the dial from 
betulie acid". Their UV and IR absorption spectra were superimposable, thus establish· 
ing their identities. The simultaneous occurrence of bctulic acid and its alcohol, betulin 
(I: R=C'H.OH) appears to be interesting from the viewpoint of biogenesis. 

(1: R= -COOH or CBgOR) 

~. Wt.if.e. "Rariew!l of Pate and Applied Chom.i.Btry", the Boyal.Auat, Chem, IDBt., 11106,8, No.4, !lS. 
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*EXPERIMENTAL 

281 

Iaolatian af Betulic Acid.--Sun-dried powdered trunk-bark (2.0 kg.) of D. i11dica 
(collected during September to December) was defatted with petrole~m ether (b.p. 40-60°) 
for 24 holWl. The defatted bark powder wao;~ then soxhletted with chloroform for 48 hours. 
The yellowish brown chloroform solution (31itres) was sb.a.ken with I litre of 5% aqueous 
KOH solution when an insoluble white potassium salt separated. Free acid was released 
From the potaSI'Iium salt and the acid liberated was taken in ether. The ether solution. on 
evaporation :yielded crude betulic acid (15 g.). It could not be crystal.l.ised from ethanol, 
chloroform, acetone, or acetic acid. Purification of the acid w~ accomplished through its 
methylt>ste1·. 

Jfethyl Betulate.-Thc crude acid (15g.) in ether (1.5litres) and metb.a.nol(l50ml)wa.s 
treatM:l with excess of diazo methane (in ether) and kept overnight. The excess of diazo­
methane was rcmonll with glacial acetic acid and the solution was treated with o.lka.li 
(10%). The ether solution was processed in the usual way and concentrated when crystal­
line methyl lJl'tula.te (13.0 g.} separated. It was filtered, dissolved in chloroform, and 
chromatogrnJ•h(d on·r dE'acth·atcd alumina. The column was eluted "·ith a mixture of 
benzene-ether (4: I). The l'h1atcs were collected in 25 fractions (100 ml each.). First fifteen 
fral'tionfl Wl'rl' combined, m.p. 217-21°, l'V&porated,and crystallised repca.tedly from ether­
methanol n:ixtun· (2: I) to yidd Khining C'olorless needles of the methyl ester, m.p. 220-22°, 
r o(;n"87l . .,&. (5.;16% in (•hloroform). (Found in a K&mple dried m;er p .o'!> : C, 78.91; H, 
lO.MO; mtl',l)..,&ll. C'3 ,H5u03 rPquir_,. C, 7p.l4; H, 10.63; OMe, 6.59%). 

Regensmtin11 nf Behtlic Acirlfnm the Methyl Esler.-The ester (l.Og.) was dissolved 
in dieth~·ll'nc glycol (.,&lJ ml) containing KOH (lg). The mixture was hea.ted at 150-60° 
fqr 2i to 3 hours. It was cooled, poured into ice-cooled water (500 ml), and extracted with 
ether to remo,-e any unehangro ester. The aqueous portion was acidified and the acid 
obtained "-as dissolnd in ether. The la.tter on concentration yielded a gelatinous IDB!IS 
·which was filterl'd and dried (0.7 g.). The betulic acid, thus obtained, melted at 296-98" 
(deeomp.); { •( 11"

8 +14±2" (15~~ in pyridine). It did not produce any characteristic 
coloration with tctranitromethane, but turned pink with the Liebermann-Borchard 
reagent. (Found in a sample dried over P.05 : C, 78.23; H, 10.38; H\ 0.41; C.lle, 3.8. 
CsaH180 3 requires C, 78.72; H, 10.52; H•, 0.43; C.Me, 3.3%). 

Acetylbetu/ic Acid.-Befulic acid {0.45 g.) in pyridine (25 ml) was mixed with acetic 
anhydride (10 ml) and left for 12 hours. It was then poured into ice-cold water. The preci­
pitate was taken U}J in ether and crystallised from. a. mixture of ether-methanol (I: 1) when 
colorless needles were obtained. m.p. 282-84° (dec0111p.); [ II('[D..a+20" (1.0% in chloroform). 
It gave no characteristic coloration with tetranitromethane. (Found: C, 76.33; H, 9.50; 
H+, 0.23; COMe, 8.96. C3.H500 4 requires C, 77 .06; H, 10.04; H+, 0.20; COMe, 8.63%). 

Bapanificatiun of .Acelylbetulic Acid.-The acetyl compound was gently boiled with 
methanolic KOH (0.5N). The reaction product; on acidification liberated betulic acid, m.p. 
~96-98° (decomp.); [ o<:]D"s+14.6° (I% pyndine). Mixed m.p. with an authentic S&mplo 
9£ betulic acid remained unchanged, their I R and UV spectra. being· identical. (Found: 
C, 78.61; H, 10.32. C9.,H480 3 requires C, 78.72; H, 10.52%). 

•The meltiBg points recorded hi this pa.per a.re uncorrected. 'Vltravialet absorption apectra have been __ 
•tudied in apootra.l etha.nol and opliillal rotation at 630 m~. 
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Acetylmetkyl betv.late was prepared from methyl betulate, following the same prOCd­
dure &S described above. It was, however, obtained as a gummy ma..<m from the reaction 
products which on chromatography over alumina and elution with a mixture of eUler. 
benze.ne (1:1) yielded acetylmethyl betulate. The latter crysta.Uised from ether-methanol 
mixture (1:1) in needles, m.p. 198-200"; [ o<]»~'+45" (8.55% in chloroform). (Found: C, 
76.97; H, 10.18; O:M:e, 5.90. C33H,.Ot. requires C, 77.32; H, 10.15; O:Me, 6.04%). 

Ketometkyl betutate wasprepo.redfrom the methyl ester by oxidation with chromic acid 
(according to the methodofPoosetaJ.4). The compound crystallised from ether and metha­
nol in rodE, m.p. 164-06". The ester gave positive Zimmermann reaction. (Found: 
C, 79.04; H, 9.65. C3,H480 3 rC'qniresC, 79.4-8; H, 10.25%). Ityieldedanoxime,m.p.2:U-26". 
(Found: C, 76.8-!; R 9.92; N, 2.21. C3 ,H490 3N requires C, 77.01; H, lO.U; N, 2.09%). 

Dihydromethyl Betu/ale.-To the methyll'lltl'r (lg.), dillsolved in glacial acetic acid 
(100 ml), PtO. (0.30 g.) was addt.>d. The mixture was Htirred in an atmosphere of hydrogen 
·when the ester showed an li}Jtake of one mole of hydrogen. The acetic acid solution wa' 
filtered from the catalyst, dilut-ed with water, and the 1)recipitate separating was dissolved 
in chloroform. The latb.•r on concentrat-ion o.nd cbromatographyoverdeactivatedalllllrid8, 
using a mixture of ether-chloroform ( l: I) as the elutes, yielded clihydromethyl betulate 
in shining crystals (0.90 g.), m.p. 230-32°. (Found: C, 78.72; H, 10.93. C3,H~~03 reqoirea 
C ,78.81; H,ll.l %). Acetylation with pyridine-acetic anhydride mixture at ro'Jm tempera­
ture afforded crystalline acetyldihydromethyl hctulate, m.p. 230-32°. (Found: C, 76.86; 
H, 10.32; COMe, 7.4. C33H 54,04 requires C, 77.04; H, 10.50; COlle, 7.58%). 

Preparation of Betulin JromMeth.yl Betulate.-Asolutionofthemethy1 ester (I g.), dis­
solved in tetrahydrofuran (25 ml), was added dropwise to a mixture of LAH (1g.} in ether 
(100 ml) and the mixture was re:O.uxed for 3 hours. It was cooled and excess L..UI wu 
decomposed by adding a saturated solution (aqueous) of sodium sulphate. The solution 
was filtered and the residue was repeatedly washed with ether. The ethereal e:dract of 
the solution w&S worked up as usual and on concentration deposited shining :Oakes. These 
were recrystallised from methanol-chloroform mixture (1:1} in flak.es, m.p. 24.6-48°, 
yield 0.68 g.; [ o<)3"n+21.7° (2.07% in CHCI3). It gave no characteristic eolo:ratiou 
with tetraotirometha.ne. (Found: C, 81.17; H, 11.80; OMe, Nil. C30H,0 0a requires C,81.44; 
H, ll.30o/o). 

Betulin Diacetate.-Betulio (0.5 g.), dissolved inaceticanhydride(20ml)cootaioing15 
drops of pyridine, was refluxed for 2 hours. The reaction mixture was kept overnight and 
the shining crystals separating were filtered and crysto.llised from a mixture of ether­
methanol (1:1) when glistening colorless needle~ioofbetulindia.cetate (0.35g.) were obtained; 
m.p. 218-20"; [ o<J3°»+38.8° (3.35% in chloroform). (Found: C, 76.98; H. 9.96; COlle, 
16.05. CuH~i.O• requires c. 77 .56; H, 10.27; COMe, 16.35%). 

Dihydrobehuin was prepared by following the same met.hod as adopted .f«the d.ihydro 
ester (ville supra). It crystallised in needles from a mixture of methanol and chloroform 
(1:1), m.p. 280-82°. (Found: C, 81.17; H, 12.00. C5~11.0 .. requires C, 81.10; H, 11.71%). 
During hydrogenation in glacial acetic acid, the dihydro deriva~ve underwent acetyla'Gion. 
The productwa.s subsequently deacety1atedwith methanolic a.lkali. Dihydrobetulin. ~ 

4:. J, Am.er. Chem. 8or;,, 11153, 15, W. 
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obtained, crystallised from methanol-chloroform mixture (1:1) in colorless needles_ m.p. 
280-82". 

Isolation of Behdi11.-The chloroform extract of the powdered trunk-bark of D. 
i11dica L, left. after rcmo\·al of betulio acid by alkali treatment, was ohromatographed 
over dcacth•u.t('d alumina. The column was first wa.shed with 150 ml of benzene when a 
negligible amount of a. yellow oily eluate was o bta.ined. The oil developed a bluish green 
coloration in the Lil'bermann-Burchard reaction. It could not be further characteris6d. 
The column wM tltl'n l'lutcd with a mixture of benzene-ether (I :1) (200 ml) (fractions of2.0 
ml were collected). The 6th, 7th, and 8th frac~ions on evaporation at room temperature 
fum~hed needles, m.p. 244-46° (0.06 g.). It crystallised from methanol-chJ ·~rorm 

mixture (I :1) in glistening needles, m.p. 246-48° (0.05 g.). The melting point was not depl'tl..· 
sed when admixed with the diolfrom methyl betulate and their color reactions (pink with 
Liebermann-Burchard reagent) and infrared spectra were identical. (Found: C, 81.21; H, 
11.10. C'30Hl00 2 requires C, 81.44; H, ll.30%). The earlier fractions of the eluates (2nd, 
3rd, a.nd 4th) yil'lll('d only an amorphous ma.teria.I, m.p. 170-90". It produced, greenish 
blue coloration with the Liebermann-Burt·hard reagent. The amorphous material on 
acetylation gan l'ry~tallinc B('ctyl derivative, m.p. 130-32'". Further charactcrisatlon of 
this substanl'c was not possible due to paucity of material. 

BetuUn Diarefafe.-On _B('etylntion (t~ide supra), betulin yielded a crysr.a.lline 
diacetatc, m.p. 22:!-24°. 

RetrnpiJiarnli?le RcarraJigttllt'1ll of Di'llydrr.melhyl Betvlate.-A mixture of dibydro· 
methyl eRt<>r ( lg.), dr~qM'troll'um ether (25ml; b.p. 60-80"),andPCl5 (0.7g.)was kept stirred 
11·hen a C"lear solution wa.s obtninl'd in l:i to20 minutes. Stirring was continued for half an 
hour and the solntion was r('}>l'Btl'(lly washed with warm water until the petroleum ether 
layer Bhowed nhl!('!nce of phosphorus compound (molybdate test). The petroleum ether 
layer was ~hen dried and (•hromatographed over alumina (40 g.). The column W&B eluted 
with the S&lllC soh·ent. The e-luates (200 ml) were concentrated a.nd crystallised from a 
mixture ofpl'troleum ether-methanol (2:1) when colorless needles, m.p. 123-25", were ob­
tained. It gave a. light yellow coloration with tetra.nitromethane. {Found ; C, 81.62; 
H, ll.29. C3 ,H 5.,00 requires C, 81.91; H, 11.12%). 

Ozonolysis of Retropinacoline Rearrang£meJll Pre duct of Dihydrcmethyl Betulate.­
The retropinacoline rearranged product (0.25 g.) on ozonolysis at 20° in glacio.] acetic acid 
yielded acetone which was characterised as its 2,4dinit.rophenylhydrazone,m.p. 122," un­
depreBSed. on admixture with 2,4-dinitrophenylhydra.zone of acetone. 

Ozonolysis of the Methyl Esler.-Methyl betulate on ozonolysis in glacial acetic acid 
at 20° produced formaldehyde. It was characrerised 11.11 i111 2,4-D.N.P., m.p. 220°. 

Ozidation of Betulin by Chromic Acid ana Conuersion of the Oxidation Pt'otfuct to 
o(·Lupene by JVolfj-Kiskner Rerluction.-To a solution of chromic acid (lg.) in pyridine 
(35ml) was added asolut.ion of betulin (0.5g.) in the same solvent, (10ml), the temperature of 
the mixture being kept at. 0°. The mixture was kept at room temperature for 2 hours, then 
diluted with water, and extracted. with ether. It was washed with alkali. The ether residue 
wu directly subjected to the WoHf·Kishner reduction. The residue w&B dissolved in ether· 
etha.nol{1:1) mixture (10 ml). Diethylene glycol (15ml) and hydrazine hydrate (4ml) were 
added to it. The mixture was l'(lftuxed for 30 minutes. Powdered KOH. (1.5 g.) was the:q 
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added t_o the mixture and the refluing was continued for another 30 minutes; the condens~ 
was removed and the temperature was allowed to rise to 200°. After reHmdng for 2 to 3 houn, 
the so lotion was poured into water and extracted with ether, which on evaporation filmisbed 
agummym&BII. Thelatterwasdissolvedinpetroleumether(b.p.40-60°)andcbroma~ograph­
ed over alumina. On elution with petroleum ether and removal of the solvent, · o(-lupeue 
(0.01 g.} was obtained. It crystallised from petroleum etherwhencolorl~ needles(0.008g.), 
m.p. 163°, were obta-ined. The substance showed no depreBSion in m.p. when admixed 
with an authentic sample of c<-lupene. (Found: C, 87.52; H, 11.98. C3.,H50 requireB 
C, R7.80; H, 12.19%). 
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