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Abstract. A white compound having molecular formula Ca5H60 

0 6 , incoluble in most of the organic solvents but soluble in pyridine, 
has been isolated from the benzene extract of seeds of Annona squa
mosa, Acid hydrolysis of compound gave an aglycone ~ - sito sterol 
and 1 mole of D-glucose which was confirmed by Co-chromatography 
mixed m.p. and IR studies based on methylation, periodate oxidation 
followed by enzymic hydrolysis have shown phytosterolin to be ~= 
D-glucopyranoside of ~- sitosterol. 

The plant belongs to Annonaceae family and is distributed through
out India. The seeds are difficult to digest, causes fever and furun
culosis, abortifacient, produce ulcers in the eye, good to destroy lice 
in hair. The phytosterolin has been isolated from the benzene extract 
of seeds of Annona squamosa. The compound was crystallised from 

pyridine: ethanol mixture as white needles m.p. 283-85°, [ rx. ]~ 
+ 92·5° in pyridine. It gave a tetra acetyl derivative which was 
crystallised from a mixture of chloroform and ethanol as colourless 

needles, m.p. 158~ 160, [ rx. ]~ + 43·5° in chloroform. The com

pounded responded Libermann-Burchard and other colour reactions 
of Sterols and was found to be single component by TLC. Acid 
hydrolysis with methanolic hydrochloric acid gave an aglycone and 
the sugar moiety. The identity of sugar was identified to be D-glucose 
by the formation of osazone, mixed m.p. and Co-Chromatography 
with anthentic sample. 
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The aglycone was crystallised from a mixture of chloroform 

methanol into wbite shining flakes, m.p. 136-38°, [ o: J: 34·5° in 

chloroform and gave the colour reactions of Sterols. The IR spectra 
in KBr showed a characteristic absorption band at 3400 Cm -1 for 
the presence of -OH group, absorption band at 840-805 Cm-1 

indicates the presence of tri-substituted olefin. On acetylation it 

gave a monoacetyl derivative C31H52°2, m.p. 124-26°, [ o: J: 
-40·5°. It also gave a benzoyl derivative C36 H540 2, m.p. 144-46° 

[ o: J:5 

-13·5° in chloroform. Thus the aglycone was inferred to be 

(3 - Sitosterol and finally confirmed by mixed melting point determina
tion and superimposition of Infrared spectra with an authentic sample 
of (3 - Sitosterol. 

The phytosterolin was methylated by refluxing with dimethyl 
sulphate in dry acetone in presence of anhydrous K .. C03 followed by 
further methylation by Purdies method (Purdies and Iroine 1903). The 

methyl derivative had m.p. 84- 86° and Showed [ o: J: +58° in 

chloroform. Acid hydrolysis of methylated phytosterolin gave only 
one methyl sugar which was identified to be 2,3,4,6 tetra 0-methyl 
D - glucose. Periodate oxidation of phytosterolin showed the presence 
of only one molecule of sugar per mole of the compound. The 
phytosterolin did not hydrolyse emulsin, showing that the sugar is 
attached glycosidically with Sterol by alpha linkage which is also con
firmed by positive optical rotation of the compound, acetyl derivative 
and methyl derivative. Thus the phytosterolin has been shown to be 
24-b-ethy 1-cholest-5-en--3~-o-a-D-gl ucopyranoside (I). 
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EXPERIMENTAL 

All melting points are uncorrected. The. Infra-Red spectra were 
recorded on Perkin-Elmer infracord. PC and TLC separations were 
carried out at room temperature. 

Extraction and Isolation of Phytos teroH.n. The dried seeds 
(2 Kg) of Annona squamosa were defatted with Petroleum ether 
(80 - 100°) and then with benzene. The excess of benzene was 
removed by distilling the extract under reduced pressure. The con
centrated mas was kept over night when some dirty white mass was 
found floating on the surface of it. The residue was separarted by 
filtration where a white substance was obtained by washing the resi · 
due with cold petroleum ether (60-80) to remove any fatty matter 
adhered to it. It was repeatedly crystallised from a mixture of 
chloroform and ethanol as white needles (1 gm approximately). 

(Found C=72·78, H=10·56% calculated for C35H600 6 ; C=72·99, 

H=l0·42%). The compound had m. p. 283-85° [a J: +92·5° in 

pyridine. 

Thin layer chromatography. A few mg of the compound was 
dissolved in pyridine and spots of it were placed on the plates pre
pared and activated in the usual way. The plates were developed in 
chloroform : ethanol (8 : 2) mixture and in solvents consisting of 
methanol and pyridine in different proportions sprayed with 2N sul
phuric acid and heated at 120-125° in an electric oven for about 4-5 
minutes, only a single bluish violet spot was obtained showing the 
homogenity of phytosterolin. 

Chemical react!.oli:ll§ <0>f Plbryto§teroHn. The phytosterolin was 
insoluble in chloroform, alcohol, benzene, Pet. ether, solvent ether 
and ethyl acetate in cold and hot conditions. It is readily dissolved 
in pyridine, a mixture of chloroform and ethanol (9:1) with difficulty 
and in trifluoroacetic acid on slight warming. It was found insoluble 
in water, dilute acid and alkalis and did not show any reaction with 
NaHC03, 2 : 4 dinitrophenyl hydrazine, dignitonin, FeC/3, Tollen's 
reagent & Fehling's solution. It gave positive test with Molisch reagent 
for glycoside and Liebermann Burchard reaction of sterols. H pro
duced deep red colour with cone. H 2S04 and CHC13 reddish violet 
colour with a mixture of trichloroacetic acid and water (9:1). 

Acetyfa.tfo!Th of P:hyto§terolhli. The compound ( 40 mg) was 
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acetylated with acetic anhydride and pyridine as usual. It was 
crystallised from a mixture of CHc/3 and ethanol into colourless 

needles, m. p. 158-160°, [ u J: +43·5° in chloroform. The compound 

gave a single spot when tested on TLC in chloroform benzene mixture 
of 4:6 and 8:2 (Found C 60·2 ; H 9·26, acetyl 22·78% calculated for 
C43H 680 10 C 69·35 H 9· 14 acetyl 23· 12% for four acety groups). 

Acid hydrolysis of Phytosterolin. About (500 mg) of the 
compound was hydrolysed using 10% methanolic hydrochloride acid 
for about 10 hours under reflux on a water bath. The reaction mix
ture was cooled and diluted with water. The white compound sepa
rated was filtered, washed till free of acid and dried in vacuo. 

Identification of Sugar. The filtrate was neutralised with 
barium carbonate, filtered and the solid washed thoroughly with water. 
The combined filtrate & washings were concentrated to syrup which 
reduced Fehling's solution and Tollens reagent showing the presence 
of a reducing sugar. PC of syrup (Berner etal 1963, Patridge, 1948) 
showed the presence of glucose which was confirmed by mixed m. p., 
Co-chromatography with authentic sample. 

Identification of aglycone. The dried aglycone was found to 
melt at 136° It was crystallised repeatedly from a mixture of CHC/3; 

methanol producing shining white flakes (200 mg), m. p. 136- 38°, 

[Ct. J:- 34·5° in chloroform. 

PC of the aglycoime. The paper chromatography of the aglycone 
was carried out on a sheet of whatrnan no. 1 paper. which was impreg. 
nated thrice with a 10% solution of liquid paraffin in Petroleum 
ether (60- 80°) and Jried in air. Spots of the aglycone were placed 
in the centre and paper was developed with acetic acid ; water (8:2) 
saturated with stationary phase for 48 hours applying ascending 
technique. The chromatogram was dried in air and then sprayed with 
a 10% solution of Phosphomolymbdic acid in ethanol at 80°, only a 
single spot was obtained. The above paper partition Chromatogra
phic technique is due ta Peereboon eta!. 

Thin Layell" chiroli'.l!Jlaitogll."apl'my of ilbie ag!ycol!:lle. Thin layer of 
Silica gel G was prepared by usual method. The aglycone was chro
matograpbed using chloroform : methanol mixture of 85: 15 and 90: 10 
(Niranjan 1970) as developinil solvents and 50% sulphuric acid as 
spraying reagent and heating the plate at 130° in an electric oven only 
a single spot was obtained. 
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Che:mical nature of aglycone. The aglycone was readily solu
ble in petroleum ether, benzene, ether, chloroform and carbon tetra
chloride but dissolved in acetone, methanol & ethanol only on warm· 
ing. It also gave Liebermann-Burchard reaction and other colour 
reactions of Sterol but did not give any reaction with Tollen's reagent, 
Fehling's solution, Ceric Ammonium nitrate & 2 : 4 dinitrophenyl 
hydrazine (Found C=83·7, H = 12·1)2 Mol wt. (Rast method) 420; 
calculated for C29H50 0 C=84·06, H=12·08, Mol wt=414. 

Acetylation of aglycone. The aglycone (50 mg) was acetylated 
with acetic anhydride and pyridine as usual. The crude acetylated 
derivative was crystallised from mixture of chloroform : ethanol to 

yield colourless needles having m.p. 124- 26°, [ IX. J: -40· 5° in 

chloroform (Found C=81 ·36, H= 11 ·64, acetyl=9· 1 Mol wt=456). 
The acetyl percentage shows the presence of one hydroxyl group. 

Benzoylatfon of the aglycone. The aglycone (50 mg) was put 
in 5 ml of 10% solution of NaOH and added benzoyl chloride (2·5 
ml) in several instalments after leaving for 10 hours the reaction 
mixture was acidified with hydrochloric acid and the solid separated 
was filtered, washed with NaHC03 solution and then with water. 
The derivative was dried and crystallised from chloroform : methanol 

into white shinning flakes, m.p. 145-46°, [IX. J: -13·5° in chloro

form (Found C=83·22, H=10·57; calculated for Ca6H 540 C=83·39, 
H=10·42). 

Methylation of Phytosterolin. The compound (200 mg) was 
dissolved in acetone (25 ml). Anhydrous K2C0a (5 g) and neutral 
dimethyl sulphate (5 ml) were added and to whole mixture was 
refluxed for about 10 hours. The partly methylated compound so 
obtained was further methylated according to Perdies method using 
methyl Iodide and silver oxide yielding a methylated product, m.p. 

84-86°, l rx. ]
30 

+58 in chloroform TLC of methylated product in 
L D 

CHC/3 : methanol (2: 1) gave a single spot on spraying with cone. 
H 2S04 (50%). 

Hyrlll!'oly§is of !llleth.yfated Pb:yto§1i:el!"ollfo. The methylated 
compound (80 mg) was hydrolysed with methanolic HC! followed by 
aqueous hydrochloric acid on a boiling bath after cooling, the solid 
separated was filtered, washed, dried, crystallised & identified to be 13-
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Sitosterol. The hydrolysate was neutralised with silver carbonate, 
filtered and concentrated. PC (Andrew eta! : Hirst and Jones; 
Hamilton eta! 1960) revealed the presence of 2, 3, 4, 6 tetra 0-methyl 
D-glucose in the concentrate. 

Period.ate oxidation of Phytosterolin. The compound 
(50 mg) was dissolvedin pyridine (5 ml) and to it added 15 ml of a 
saturated solution of sodium metaperiodate in 90% ethanol and 
volume made up-to 25 ml with 90% ethanol. The aliquots (2 ml each) 
at various intervals were titrated against sodium thio sulphate (O·OlN) 
and NaOH (0·0012N) solutions separately for the determination of 
uptake of periodate and formic acid liberated. The result showed the 
the liberation of 1 mole of formic acid (30 hr. 0·88 ml of NaOH) and 
consumption of two moles of meta periodates (60 hr. 2·88 ml of 
thiosulphate) per molecule of phytosterolin (571 and 560) respectively. 
On calculation these value shows the presence of only one molecule 
of glucose in glycoside. 
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