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ISOLATION OF ALLO-TMPERATORIN AND A-SITOSTEROL FROM THE
FRUITS OF AEGLE MARMELOS CORREA

Bv Supmir KuMar Sama aND (Mrs.) AsiMA CHATTERJEE

The fruits of Aegle marmelos Correa contain allo-inperatorin and g-sitosterol, besides imperatorin,
a 7y-dimethylallvloxyfuroconmarin.

The fruit of Aegle marmelos Correa (N. O. Rutaceae), commonly known as Bael,
possesses distinct medicinal values. It has been the subject of investigation by several
workers (Dikshit and Dutt, this Journal, 1939, 7, 579 ; 1032, 9, 271) and the latest re-
searches on it have revealed the presence of a furocoumarin, identified as imperatorin (I)
(Spiith, Bose, Guha and Griiber, Ber., 1939, 70, 1021).

The present authors have observed that the fruit pulp of 4. marmelos contains allo-
inperatorin {5-(yy-dimethylallyl)-8-bydroxyfurocoumarin], (II), besides imperatorin (I}
and B-sitosterol. A benzene solution of a concentrated alcoholic extract of the fruit pulp
of A. marmelos yielded allo-imperatorin (£,sH;,0,) in 0.003% yield. From its mother-
liquor by chromatographic resoiution (Chatterjee and Choudhury, Naturwiss., 1955, 38,
835) imperaterin (C,H,,0,) and 8-sitosterol (Cy;H;,O) were obtained in 0.006% and
0.00125% yield respectively.
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Allo-imperalorin dissolves in alcoholic caustic potash with a blue-viclet fluorescence
and a yellow solution which remains clear on dilution with water and reprecipitates
the original compound unchanged on acidification with mineral acids. This furo-
coumarin produces a green coloration with alcoholic ferric chloride. With diazomethane
it forms a monomethyl ether, C1eH1,0:.(OCH,). Identity of this furocoumarin with
allo-imperatorin has been established from their mixed m.p. determination and mixed
chromatogram (an atithentic sample of allo-imperatorin being prepared from imgera-
torin by Claisen rgarrangement), and also by the negative depression in mixed m.p. of
their monomethyl ether.
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B-Sitosterol has been charactérised from the sludies of its elementary analyses,
characteristic colour reactions with sterol reagenls, mixed melting point determination
and mixed chromalogram with an authenticsample of B-sitosterol.

EXPERIMENTAL

Isolation of Allo-imperatorin.—The fruit pulp of A. marmelos (4-0 kg.) was crushed
in a Waring blendor in alcohol medium and kept for a month. It was then  freed from
alcohol under reduced pressure and soxhletted with benzene. The benzene layer after
washing successively with 2N-HCl (4 X 50 ¢.c.) and water (2x 50 c.c.), was dried over
anhydrous sodium sulphate, concentrated to 50 c.c. and kept in a refrigerator for one
week. A solid, m.p. 220-24° (decomp.), separated (A). Upon repeated crystallisation
from 95% ethanol, the m.p. 226-27° (decomp.) of (A} did nol change any more. It is
fiirly soluble 1n methanol, ethanol, benzene, but insoluble jn ether and water.
Mixed m.p. with an authentic sample of allo-imperatorin showed no depression.
(Found : C, 71.35; H, 5.46. Cale. for C,;H,O,: C, 71.11; H, 5.18%).

Methylation of Allo-imperalorin.—Allo-imperatorin fo.05 g.}, dissolved in dry
methanol (5 c.c.j, was treated with an ex.ess of diazomethane at 0® and kept overnight.
The solvent was removed and the residual solid crystallised from a mixture of benzene
and petroleum ether (b. p. 40°-60°) in colorless crystals, m. p. 113°. (Found: -Ol\fe,
10.98. C,;3H,;0,.0Me requires OMe, 10.90%).

Conversion of Imperatorin inlo Allo-imperalorin, —Imperatorin (0.1 g.) was taken
in a distillation bul5 and heated for 1 hour at 200-205°/3 mm. It was then sublimed
at 200-10°/o.4 mm. The sublimate (0.005 g.) crystallised from g5% ethanol in plates,
m. p. 226-27° {decomp.). Upon recrystallisation from the same solvent the m.p. did not
change. (Found: C, 71.15 { H, 5.58. Calc. for C;¢H,,Q4: C, 71.11; H, 5.18%),

Isolation of Imperatorin and B-Sitosterol—The mother-liquor left after the separation
of allo-imperatorin (vide supra) was chromatographed over a column of Brockmann
alumina (12 em X 1 cm).

Elution with benzene (collected in iractionms of 25 c.c. eacl) yielded from the first
four fraclions o.25 g. of a material, which on three crystallisations from a mixture of
petroleum ether (b.p. 40°-60°) and benzeme (1:4j furnished colorless and fine needle-
shaped ecrystals with a constant m.p. 101° (B). Mixed m.p. with an authentic sample
of imperatlorin did not show any depression. (Found: C, 71.05; I, 5.31. Calc. for
CeH,,0.: C, 71.11 ; H, 5.18%).

On further elution with the same solvent, the fifth and the sixth fractions yielded
0.05 g. of a material which on repeated crystallisations from dry methanol furnished
colorless flakes with constant m.p. 136-37° (C). The product, which was fairly scluble
in benzene, methanol and ethapol and readily soluble in ether and ethyl acetate, did
not depress the m.p. of an authentic sample of B-sitosterol. (Found: C, 84.c2 ; H,
12.09. Cale. for C;oH,O0: C, 83.95 ; H, 12.15%).

Mixed Chromatogram of the Solid (A) and an authentic sample of Allo-impera-
torin—The solid A (o.02 g.), mized with an equal ql_:anlity of an authentic sample
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of allo-imperatorin, was taken in a minimum quantity of benzene and chromatographed
over a column of alumina (gcm X o.5 cm.j. Elution with benzene yielded from the
first two fractions 0.035 g. of a material which on crystallisation from ethanol furnished
pure alio-impératorin with a constant m.p. 226-27°.

Mixed Chromatogram of the Solid (C) and an authentic sample of -Sitosterol.—
‘The solid C (0.03 g.) with an equal quantity of an authentic sample of B-sitosterol was
taken in minimum quantity of benzene and chromatographed over a columa of Brock-
mann alumina (12 em X o.5 ¢em). Elution with benzene yielded from the first three
fractions 0.05 g. of a material, which on repeated crystallisation from dry methanol
furnished colorless flakes with constant m.p. 137°.

The authors thapk Mrs. C. Dutta, Department of Pure Chemistry, University
College of Science and Technology for micro-analyses. Thanks are also accorded to
Mr. S. P. Sen, the Manager, the Bengal Chemical & Pharmaceutical Works Ltd., for the
generous gift of the plant materials.
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