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"(·SITOSTEROL FROM THE LEAVES OF AEGL.E MARMELOS CORREA 

BY R. N. CHAKRAVARTI AND B. DASGDP'IA 

The sterol from the leaves of Ae.gle tnarmelos Correa (N.O. Rutaceae) has been identified as ')'·sitaa· 
terol by preparation of the acetate nud the benzoate. . 

In connection with our work on the conversion of naturally occurring steroid bodies 
into the steroid llormones (Darua, Mrs. Chakravarti and Chakravarti, Bull. Nat. Inst. 
Sci. India, No.4, p. IS, 1955; Chakravarti and Mitra, Natr~rc, 1957, 179, nt'S) we 
were iDterested in finding out the structure of aegelin, C 18H 1s0~, isolated from the 
1eaves of Aegle marmelos (Family Ruta.ceae) and described as a sterol by Chatterjee and 
Bose (this journal, 1952, 29, 425\ After a critical study of the various derivatives and 
.degradation products of acgeliu (Chakravarti and Dasgupta, Chem. tt Ind., 1955, 1632) 

it was found to be a neutral nitrogenous product having the molecular formula, 
C18H 1110 3 N, ~ud structure (1). 

(I) p-MeO.CGH ... CII(OH).CH:~ NH.CO.CH: CH.CaHs. 

As aegelin was isolated by extraction of the dry leaves with ether and filtration of the 
separated product, which is not the usual method for isolation of the sterols, it has beeL. 
thought desirable to find out the 1·eal sterols of the leaves of thi!i plant by the procedore 
usually adopted for the purpose (Chakravarti et al., this Journal, 1952, 29, 374 ; ]. Sci. 
Ind. Res., 1956, 15C, 86, 8g) which consists in saponifi~ation of the petroleum ether 
extract of the plant material, followed by steam-distillation to remove volatile Juattets. 
The non-volatile, nr>n-saponifiable fraction, obtained by extraction of the liquor left 
after steam-distiJlation with a suitable solvent (ether). contains the sterols, if any, of 
the p)aut· material. From this fraction the pure sterols may be isolated by repeated 
crystallisation of the corresponding acetates and beuzoates, and/or chromatogra~hy over 
aluminium oxide. 

The method used by Chatterjee and Bose (loc. cit.) in this respect is quite an 
arbitrary oue, as any product, which is insoluble in dilute hydrochloric acid and sparingly 
soluble iu ether, may be obtained under these conditions. 

The sterol isolated from tbe leaves of Aegle marmelos by the procedure described 
above aud purified by chromatography over ahuninium oxide, has been identified as 
")'·Sitosterol by the pr~paration of the acetate and tbe benzoate and comparing their 
percentage compositions, mt:lting points and rotations with those for known sitosterols. 
Unlike aegelin, the free sterol isolated develops a purple to blue, and then green colour 
in the LiebeJ;"mann-Burchard reaction of the sterols. A distinct bluish shllllle in tlle 
colour'· is a characteristic feature of this test. The yellow coloration recorded by 
Chatterjee and Bose (lac. cU.) iu the Lieberma.Dn-Burcbard test of aegelin is really a 
negative response, indicating that aegelin is not a sterol. 
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EXPERIMENTAl. 

]solation of Sterol Fmction.-Air-dried powdered leaves (2.5 kg.) of Aegle marmclos 
vrere exhRustively extracted with a large excess of go% alcohol at the room temp~rature 
in a glass percolator till the colour of the extract was light green (about s-6 drainings 
necessary, covering 10 to r2 cays). Oo distillaticn of tbe solvent, \he alcohol·free.e:xtract 
was obtained as a thick liqttid with a dark green colotlr. It was intimately mixed up 
with snfficieut filter paper pulp, and dried at 8o 0

• 

In oue experiment, the dried n1as~ was extracted exhaustively _\\ith petroleun1 ether 
(b.p. 6o-8o") in a Soxhlet extractor for about J0·35 hours. The oily product obtained 
after evaporation of lbe petroleum ether was hydrolysed by refluxing on a w'".ter-bath fo~; 

ro to 12 hours ·with a large excess of xs-2o% nqtteous alcoho1ic potassiun1 hydroxide. 

In a second ex}.Jeriment, the dried mass was e_xtracted with ether in an all·glass 
Soxhlet extractor for ~bout ~o hours. The ether extract was then conce:Dtrated ~-. 
about soo c.c. and kept Ill the 1.:e-chest for about a week. Tbe separated crys al!i:De·· 
product, aegeliu, was removed by filtra lion and the ethereal extract was distilled to 
r~move the ether completely. The residual viscous hquid (allout 100 g.) was then hydro­
lysed by refluxing with 20% aqueous alcohoiic solution of KOH (uo g.) ou a water• 
bath for 10 to 12 hours. After hydrolysis, the product \\'as diluted with a little water and 
the alcohol was eva(Jorated off on .:J water-bath with addition of a corresponding amouDt of 
water from time to time. The alcohol-free alkaline solution was exlJ:acted several times 
with ether. The total ethereal extract after washiiJg with water was distilled, and tbe 
brown semi-solid residue was distilled in steam to remo1•e volatile esse:Dtial oils. The 
residue was again re.ftuxed with 15-20% aqueous alcoholic KOH for ro to 12 hours to 
hydrolyse any traces of unchanged fatty oil. The non-saponifiable portion afteJt;. 
removal of akobol was extracted with ether. 'fhe extract was washed with water, dried 
by CaCI2 a:Dd the solvent distilled when the crude sterol fraction was obtained. It was 
conJpletcly dried in a vacuum desiccator. 

Pu.,-ification of the SteTol.-The crude sterol fraction was purified by chromato· 
graphy of the product over Brockmann alun1ina using petroleum ether (b.p. 4o-6oa), 
petroleum ether-benzeue mixture (r :I), beJJzeue and ether successively as eluents. The 
petroleum ether-benzene froction was found to contain the sterol in a crystalline form. 
The .PIQduct was crystallised se,~eral times from alcohol when it was obtained as colorless 
shining-plates, m.p. 138-39°, yield 1.3 g. (o.os%L 

Ste.,.ol Aceta.te.-The -sterol Co.s g.) was heated under reflux with ::!.5 c.c. of acetic 
anhydride at 140" for 2 hours in an oil-bath. The reaction product was cooled and 
filtered from the separated plates which were dried over solid caustic potash in a vacuum 
desiccator. '.l'he sterol aceta.tE~ crystallised from alcohol ill shilling plates) u1.p. 140· 

4I", [11]~•- 47° (CHCla). [Found: C,8o.g7; II,1o.g3. Calc.forCuH6aOa:C,8x.s2i 

li, Ilil.48%]. 

Hydf'oljisis of the Stef'ol Acela.ie.--Sterol acetate (o.z g.) was hydrolysed with 5 c;~. 
of alcohol, z g. of KOB and a few drops of water by heating on a water-bath 
under reflu.x for 6 hours. After hydrolysis alcohol was removed, the re'Sidue dilut~ 
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with water aud eKtracted wilh ether. On removal o( the ether the stef'ol crystallised 
from alcohol in shining plates, m.p. 144·45" • [a]~• - 40" (CHCla). [Found :C, 83.30 '; 
H, JI.g. Calc. for C3eH600: C, 83.99 ; H, 12.15%]. With the Liebennann-Burcbard 
reagent the sterol developed a purple, then blue to green colour. 

Sterol Benzoa.te.-·Benzoyi chloride (0.25 c.c.) was added to a solution of the sterol 
(o.r g.) in dry pyridine (2 c.c.), cooled io ice. 'fhe mixture was kept overnight at room 
temperatnre, decomposed wilh crushed ice, ac:idified with JlCl (cone.) to Congo red and 
extracted with ether. The ethetEal extract was washed successively with dilt1te add, 
sodium bicarbonale solution, water and tlten dried over a piece of fused calcium 
chloride. On removal of ether lhe sterol benzoate crystallised from alcohol in plates, 
m.p. IS0-51 0, [a]~· - 1.7" (CHCla). [Found : C, 83.69 ; II, 10.19. Calc. for 

CauHu.O:a: C, 83.34; H, I0.49%J. 

I den tificatiolt of lite Sferol.-From a comparisotJ of the analyses, melting points and 
rotations of the sterol. the acetate and the benzoate, with those for known sterols, the 
sterol was identified as y-sitosterol. As pointed out by Fieser and Fieser ("Natural 
Products Related to Phenanthrene'', Reinhold Pub. Corp., ~ew York), delenuination of 
the mixed mdting point with authentic specimens is not much helpful for identifying 

the sterols, particularly iu 1.be case of sitosterols. 
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