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Cleistanthus collinus Roxb., is an extremely poi-
sonous tree [1] which yields hard and durable
heartwood useful for agricultural implements [2].
Recently, diphyllin (1) was isolated free and also
as 3,4-di-O-methylxylopyranoside from its lea-
ves [3,4] and as its f-D-glucopyranoside from
its bark [5]. The fruits were shown to contain sit-
osterol and lupeol [6].

A new diphyllin diglycoside is now reported
from its heartwood. From the methanolic extract,
the CHCI; soluble fraction was treated with ben-
zene and the benzene-insoluble residue crystal-
lized (CHCl;-MeOH) as colourless plates,
C3,H;350,6, M™ 702, mp 220-21°, [a]p —33° (c,
1%, dioxan) R, 0-22 CHCl3-MeOH (9:1) TLC Si
gel G. IR v__ (nujol) 3350, 1770, 1620, and 930
et~ !y AEOR 350, 297, 265 nm (log € 431, 4-32
and 4-79). Since the Molisch test was positive, the
glycoside was hydrolysed and the aglycone identi-
fied as diphyllin (1) through mmp, TR and via
its acetate and dimethyl ether. PC of the hydroly-
sate revealed -D-glucopyranose and another spot
not identical with xylose or its 3,4-dimethyl ether.
This second sugar was extracted with CHCl,
from the acid hydrolysate as colourless plates,
mp 81-82°, [a]p + 22° (¢ 1%, H,0) R;; 0-74. These
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constants agree with those of 2,3-di-O-methyl
xylose [7,.8]. It was further confirmed by oxi-
dation with Br, water to di-O-methylxylono-lac-
tone as a gum. Its IR spectrum showed two peaks
at 1730 and 1770 cm™ ! corresponding with é and
y lactones. The isomeric 3.4-di-O-methylxylose
can give rise to only to a J-lactone.

Six moles of NalO, were consumed by the gly-
coside hydrolysate, consistent with 1 mol of D-
glucopyranose and one of 2,3-di-O-methylxylose

_in the sugar moiety. Permethylation followed by

hydrolysis furnished an equimolecular mixture of
2,3,6-tri-O-methyl-D-glucopyranose and 2,3,4-tri-
O-methylxylose. Since the glycoside was not hyd-
rolysed with p-glucosidase, the glycoside is
regarded as 4-0-[f3-2,3-di-O-methyl-D-xylopyr-
anosyl (1 — 4)]-B-p-glucopyranoside.

The 'H NMR of the glycoside tetra-acetate
confirmed this structure; colourless needles mp
152-54°, [a)p +12:5° (¢ 195 CHCly). IR, vp
(nujol) 1760, 1620, 930 cm™'; AE'OH 355, 295, 265
nm (log € 412, 418 and 4-69); '"H NMR (60 MHz
in CDCl; TMS), § 1-82, 2:02, 2:03, 2112 (S, 3H
each, 4 acetoxyls) 2-87—3-38 (m, 6H sugar protons),
347, 3-63 (S 3H each, 2 aliphatic methoxyls), 3-81,
4-13 (S 3H each, 2 aromatic methoxyls), 4-05 (d),
J 6 Hz and 398 (d) J 6 Hz (2H, sugar anomeric
protons), 492-52 (m, SH on acetoxyl carbons),
548 (2H, methylene of the lactone), 6:07 (g, 2H
methylenedioxy) and 6:85-7-83 (m SH aromatic).

Cleistanthus collinus Roxb. is unique in elabor-
ating two glycosides of diphyllin containing 2,3-
and 3,4-di-O-methylxyloses. Xylose, but not its
methyl ethers, is known to occur as part of the
sugar moiety of several natural glycosides. The
methyl ethers are however, known to be common
constituents of xylans and mucilages.



1876

Acknowledgements—One of us (PAR) wishes to express his
thanks to CSIR (India). for a Junior Research Fellowship and
our thanks are also due to Prof. N. V. Subba Rao, Osmania
University, Hyderabad, for NMR spectra.

REFERENCES

1. Chopra, R. N, Nayar, S. L. and Chopra, 1. C. (1956) Gloss-
ary of Indian Medicinal Plants, p. 70. Council of Scientific
and Industrial Research, New Delhi.

2. Chopra, R. N., Badhwar, R. L. and Ghosh, S. (1965) Poi-

Phytochemical Reports

sonous Plants of India, Vol. 1I, p. 774. Indian Council
of Agricultural Research, New Delhi.

3. Govindachari, T. R., Sathe, S. S. Viswanathan, N. Pai
B. R., and Srinivas, M. (1969) Tetrahedron Letters 25, 2815.

4. ibid- (1967) Tetrahedron Letters 33, 3517.

5. Lakshmi (Mrs.), T. G., Srimannarayana, G., and Subba
Rao, N. V. (1970) Curr. Sci. 39, 395.

6. Maiti, P. C. and Das, A. K. (1965) Curr. Sci. 34, 179.

7. Erich Heftmann (1961) Chromatography. p. 509. Reinhold,
New York.

. Meck, E. G. (1956) J. Chem. Soc. 219.

. Okigawa, M., Maeda, T. and Kawano, N.
hedron 26, 4301.

‘& =

(1970) Tetra-

Phytochemistry, 1975. Vol. 14, pp. 1876-1877. Pergamon Press. Printed in England.

PHYTOSTEROLS IN EUPHORBIACEAE AND RUTACEAE*

T. K. Ray, D. R. Mi1sra and H. N. KHASTGIR

Chemistry Department, North Bengal University, Darjeeling, India

(Received 19 March 1974)

Key Word Index—Fluggea microcarpa; Euphorbiaceae; hexacosane; friedelin; friedelanol; sitosterol; Sapium
baccatum; Euphorbiaceae; acetoxy aleuritolic acid; Skimmia wallichii; Rutaceae: taraxerone; 3-epitaraxerol;

taraxerol; sitosterol.

Plant. Fluggea microcarpa Blume [2,3]. (Syn
Flueggea microcarpa Blume), Euphorbiaceae.
Occurrence. Throughout India; from Kashmir
ascending the Himalaya to 5000 ft, to Bhutan,
and Assam and southwards to Malacca and Tra-
vancore. Uses. Medicinal [4]. Previous work [5].
Bergenin and isocoumarin in leaves.

Isolation and identification. The powdered trunk
bark was extracted with C4Hg and the neutral
fraction on chromatography over deactivated alu-
mina afforded several crystalline solids: hexaco-
sane, mp 58-359; friedelin, mp 259-261°, [«], —32°,
Vmax 1708 cm ! (six-membered ring ketone),
oxime, mp 293-295°, [a], + 54:6°; friedelanol, mp
296-298°, [a]p + 15-5° acetate, mp 314-316°, and
sitosterol, mp 136-137°, [a], — 34°, acetate, mp
127-129°, [a]p — 39°. The identity of the above
compounds was confirmed by mmp IR and co-
TLC with authentic samples.

Plant. Sapium-baccatum Roxb; [6]. Euphorbia-
ceae. Occurrence. Assam, Sylhet and Khasia
Mountains, India. Previous work. [7-10] Isolation

* Part 2 of a series on Plant Phytosterols; for Part | see
Ref. [1].

and characterization of taraxerone, taraxerol, sit-
osterol 1-hexacosanol. 3-3'-di-O-methyl ellagic
acid [11].

Isolation and identification. The acidic fraction
from the C4H, extract of the stem and trunk bark
of the plant on esterification with CH,N, fol-
lowed by chromatography furnished a crystalline
solid, mp 241-243°. [a]p + 21-8°, no UV absorp-
tion above 220 nm, vH's 1738 cm™! (broad,
~-OCOMe and COOMe 1245 cm™! (-OCOMe),
NMR signals at 0 545 (1H. vinyl proton, trisub-
stituted double bond), § 442 (1H,H-C-O-COMe),
6 2:05 (3H, -OCOMe), é 3-54 (3H, -COOMe) and
several sharp signals between ¢ (-8 to 1-55 (21H,
seven methyl groups). Hydrolysis of the ester with
5%, methanolic KOH yielded an alcohol, mp 208-

210°, [a]p + 1567, $HEs 3490 cm~ ! (-OH), 1738

! (-COOMe). Oxidation of alcohol by CrO;—
CcHsN complex-furnished a ketone, mp 174
176%, [adp + 14:2°, ¥&% 1708 cm' (C=0), 1738

~1 («COOMe). The acid obtained from the
plant is therefore acetoxy aleuritolic acid, the
physical data on the ester, alcohol and ketone
being strikingly similar to those obtained for the
known compound [12].



