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Summary: From the bark of Zizyphus rugosa, 3-0O-rhamnosides of kaempferol,
quercetin and myricetin together with B-sitostercl and B-sitosterol glu-

coside have been isolated.

Introduction

Zizyphus rugosa (Family Rhamna-
ceae) is an armed shrub distributed
throughout India and Ceylon. Various
medicinal properties have been attribu-
ted to this plant in the Indian system
of medicine [1]. Survey of literature
revealed that betulic, oleanoclic, alphi-
tolic, 2 a-hydroxy ursolic acids, zizy-
phoside [2] and a cyclopeptide alka-
loid, amphibine-D [3] have been isola-
ted from this plant species. The pre-
sent investigation deals with the isola-
tion and characterisation of 3-0O-
rhamnosides of kaempferol, quercetin

and myricetin, together with gsitoste-

rol and B-sitoterol glucoside from its
bark.

Experimental

Air dried powdered bark (5 Kg) of

Z.rugosa, collected from Coimbatore
district, South India, were extracted

in a Soxhlet extractor with benzene
and methanol respectively. The metha-
nol extract was concentrated to brown
semi-solid mass., It was stirred mecha-
nically with aqueous citric acid (5%)
and extracted successively with ether
and ethyl acetate. The ethyl acetate
fraction was chromatographed over
silica gel column eluting with chloro-
form-methanol-water (65:35:10) orga-
nic phase, and collecting the fractions
of 50 ml each.

Results and Discussion

Fractions 5-10, 15-19, and 25-31
furnished kaempferol-3-O-rhamno-
side, quercetin-3-O-rhamnoside and
myricetin-3-O-rhamnoside respecti-
vely. Chromatographic resolution of
the acid insoluble fraction of methanol
extractive over silica gel column fur-
nished B-sitosterol and g-sitosterol
glucoside from benzene-chloroform
(4:2) and chloroform-methanol (9:1)
eluants respectively.

Kaempferol-3-0-rhamnoside

It crystallised from methanol as yellow
granules (75 mg), m.p. 178-80°. UV

)\max(methanol, nm) 264 (¢ 6720), 313

sh (& 11520), 343 (e 13440); )
max

(methanol+aluminium trichloride, nm)
274, 304, 345, 400; )\max (methanol +

aluminium trichloride + hydrochloric
acid, nm) 274, 302, 342, 396; , S

(methanol + sodium methoxide, nm)
272, 325, 388; A (methanol + sodium
max
acetate, nm) 273, 308 sh, 350; i
max
(methanol + sodium acetate + boric
acid, nm) 265, 313 sh, 344.

IR (KBr, cm_l): v
ma

1660, 1610. LH-NMR

% 3200-3600,
(90 MHz,
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DMSO-d6,): 66.10 (1H, d, J=2Hz,
C-6-H), 6.28 (1H, d, J=2Hz, C-8-H),
6.93 (2H, d, J=9Hz, C-5'-H and

C-'6-H), 7.75 (2H, d, J=9Hz, C-2'-H
and C-3'-H), 12.66 (1H, br, C-5-OH)
and signals for one proton of one mole-
cule of rhamnose [5.32 (C-1-H), 4.88

(OH), 4.00 (C-2-H), 3.46 (C-3-H,
3.13 (C-4-H and C-5-H), 0.81
(C~5-—CH3)].

Hydrolysis with sulphuric acid (2N)
furnished rhamnose and kaempferol,

M at m/z 286. This was identified
as kaempferol-3-O-rhamnoside [4] from
analysis of spectral data and by direct
comparison of the aglycone and sugar
residues.

Quercetin-3-0-rhamnoside

It crystallised from methanol as yellow
granules (500 mg), m.p. 165-68°, UV:

X {(methanol, nm) 255 (¢ 2004), 265
max

sh (€ 1813), 301 sh (& 859), 350(e
1718)4 max (methanol + aluminium tri-

nm) 275, 304, sh, 330 sh,
{methanol + sodium meth-

432; A
max
nm) 270, 325 sh, 393; A
max

(methanol + sodium acetate, nm) 270,
322 sh, 363; Amax (methanol + sodium

acetate + boric acid, nm) 260, 300
sh, 365.

chloride,

oxide,

IR [KBe, cw-3: 0 3200-3500,
1 max

1640, 1610. H-NMR (90 Mhz,
DMSO-d, ) 6 6.02 (1H, d, J=2Hz,

C-6-H), 6.38 (1H, d, J=2Hz, C-8-H),
6.86 (1H, &, J=9Hz, C-5'-H), 7.22(1H,
d, J=2H, C-2'-H), 7.27 (1H, d, J=9Hz,
C-6'-H), 12.66 (1H, br, C-5-OH) and
signals for proton of one molecule of
rhamnose [5.27 (C-1-H), 5.00 (OH),
3,97 (€=2-HY}, 3.5l (C-3-H), 3.17
(C-4-H and C-5-H), 0.80 (C-5-CH,)].

Hydrolysis with sulphuric acid (2N)
furnished rhamnose and quercetin, M
302. This was identified as quercetin-

3-O-rhamnoside [5] by direct compari-
son with the authentic sample available
in our B.H.U. Labs.
Myricetin-3-0O-rhamnoside

It crystallised from methanol as yellow

solid (350 mg), m.p. 212-15°, UV:

)sr;,lax(methanol, nm) 258 (e 17468),

305 sh (e 6734), 353 (& 14739); A
max

{methanol + aluminium trichloride, nm)
272, 313 360 sh, 433; )\max (methanol

+ aluminium trichloride + hydrochlo-
ride, nm) 272, 310, 365 sh, 405;
A max (methanol + sodium methoxide,

nm) 265, 330 sh; A
max

sodium acetate, nm) 265, 323 sh, 357;
)\max(methanol + sodium acetate + boric

acid, nm) 257, 304 sh, 372.

{methanol +

IR (KBr, cm )iy 3000-3600,1665,
max

1610. 1H—NMR (90 MHz, DMSO-—db,
6.38

§ 6.21 (1H, d, J=2Hz, C-6-H),
(1H,d, J=2Hz, C-8-H), 6.92 (2H, br
s, C-2'-H and C-6'-H), 12.75 (1H,
br s, C-5-OH) and signals for protons
of molecule of rhamnose [5.23 (C-1-H),
4,02 (C-2-H), 3.59 (C-3-H), 3.36
(C-4-H and C-5-H) and 0.86
(C—S—CH3)] . Hydrolysis with sulphu-

ric acid (2N) furnished rhamnose and
myvricetin, M 318. This was identified
as myricetin-3-O-rhamnoside [6] by
direct comparison with the authentic
sample available in our labs.

B-Sitosterol

It crystallised from ethanol as colour-
less needles (46 mg) m.p. 134-359;
acetate: m.p. 126°. It was confirmed
by direct comparison with the authen-
tic sample.

B-Sitosterol glucoside

It crystallised from methanol as
colourless granules (86 wmg). m.p.
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295-96°,; Hydrolysis with hydrochloric
acid (2N) furnished glucose and B-sito-
sterol. It was identified by direct com~-
parison with authentic sample available
in our labs.

References

1.

Indian Medicinal Plants edited by
K.R.Kirtikar and B.D.Basu, Lalit
Mohan Basu, Leader Road, Alla-
habad, 1, 594 (1975)

J.M.Kulshreshta and R.P.Rasto~
g1,

Indian.d.Chem., 10, 152 (1872),
R.Tschesche, A.H. Shah, V.B.
Pandey, J.P.Singh, M.von Rad-
loff and G.Eckhardt,

Pharmazie, H7, 36 (1981)
F.E.King and R.M.Acheson,
J.Chem.Soc., 168 (1950)
A.G.Perkin,

J.Chem.Soc., 105, 1408 (1914)
A.B.Ray, S.C.Dutt and S.Das-
gupta.,

Phytochemistry, 15, 1797 (1376,



