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Abstract—A novel isoflavone glycoside; 5,6,6'-trimethoxy-3’,4’-methylenedioxyisoflavone 7-0-g-D-(2"-0-p-couma-
roylglucopyranoside), has been characterized from the seeds of Trichosanthes anguina.

INTRODUCTION

Trichosanthes anguina Linn. [ 1] (Cucurbitaceae) is found
throughout the hotter parts of India and China. It is used
as a tonic and to cure coughs and bilious attacks. The
seeds are purgative, anthelmintic and used in the treat-
ment of syphilis [2] Earlier workers [3-5] have reported
a number of bioactive constituents from the leaves of this
plant. The present paper deals with the isolation and
identification of a novel, isoflavone glycoside (I) from the
seeds of T. anguina.

RESULTS AND DISCUSSION

The acetone soluble part of the ethanolic extract of the
defatted seeds of T. anguina showed one spot on TLC,
which was subjected to column chromatography
over silica gel G. Elution with chloroform-methanol
(2:1) afforded a brown crystalline compound (1);
C,;4H;,0,,, [M]* 680, which gave a positive Molicsh
test and the characteristic colour reactions of an isoflav-
onoid [6, 7). The IR spectrum of 1 showed absorption
bands at 3310 (OH), 2870 (OMe), 1650 (>C=0), 932
(—~OCH,0) and 1600 (aromatic ring system). The molecu-
lar weight and its acetyl derivative C,,H,,0,,, [M]*
848, suggested the presence of four acetylated hydroxyl
groups. Alkaline hydrolysis of 1 with 2% NaOMe yielded
p-methyl coumarate (mmp, co-TLC and superimposable
IR and NMR spectra). The ether insoluble part obtained
from alkaline hydrolysis gave the isoflavone glycoside (2),
C,sH,40,3, [M]* 534. Compound 2 on acid hydrolysis
(7% H,SO,) gave the isoflavone (3), C,H,,04, [M]*
372, and glucose (1 mol). The UV spectrum of 3 exhibited
a bathochromic shift of 21 nm in band II on addition of
NaOAc, suggesting a free hydroxyl group at the 7 posi-
tion of ring A [8]. Compound 3 formed a monoacetate
C,,H,0, [M]* 414

*Author to whom correspondence should be addressed.

The *HNMR spectrum of the acetyl derivative of 3
showed a singlet at 68.07, a characteristic feature of
isoflavones [9]. The three sharp singlets appeared at
63.65, 3.80 and 3.93 indicating the presence of three
methoxy groups. A sharp singlet at §6.19 (2H) confirmed
the presence of a methylenedioxy group. Alkaline cleav-
age of 3 with 10% NaOH gave the corresponding de-
oxybenzoin (4), C,gH,404, [M]* 362, which was identi-
fied by spectral data and confirmed that 3 is an isoflavone.
The '3C NMR spectrum (see Experimental) of 1 revealed
the presence of 34 carbon atoms and confirmed the
structure as I. The El-mass spectrum of 1 gave a molecu-
lar ion peak at 680 with a fragment of m/z 534, which
corresponded to the loss of p-coumaric acid. A fragment
obtained at m/z 372 corresponded to the further loss of a
monosaccharide sugar. The RDA fragments at m/z 197
and 191 were due to [A;+H]* and [B,—H]"* frag-
ments. Permethylation of 1 and 2 followed by acid
hydrolysis led to the conclusion that the attachments of
the isoflavone and p-coumaric acid were at C-1" and C-2"
of D-glucose respectively. The 7-O-§ linkage and pyran-
ose form of the sugar were confirmed by enzymic hydroly-
sis with almond emulsin and periodic oxidation of 2.
From the combined evidence 1 was assigned the struc-
ture, 5,6,6'-trimethoxy-3',4-methylenedioxyisoflavone 7-
0-B-D-(2"-0-p-coumaroyl)glucopyranoside.

EXPERIMENTAL

Plant material. The seeds of T. anguina Linn. were
collected from M/s United Chemicals and Allied Pro-
ducts, Calcutta and identified by staff of the Botany
Department, Dr H. S. Gour University, Sagar (M.P.)
India.

General. Mps: uncorr. NMR spectra were measured
using TMS as an int. standard and CDCI, as solvent. IR
spectra were measured in KBr discs.

Extraction and isolation of compound 1. Dried and
powdered seeds (2.5kg) of T. anguina were extracted
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with hot aq. EtOH. The extract was concd to a viscous
mass, which was then dissolved in hot H,0 and parti-
tioned with CHCl,, Et,0, EtOAc, HOAc and n-BuOH.
The Me,CO fraction on TLC examination (CHCl,—
CeHg-Me,CO, 10:10:1) showed two spots, indicating
the presence of two compounds, which were separated by
CC over silica gel G, eluted with CHCl;~MeOH (2:1).
The second compound was not obtained in sufficient
amount for further identification and was rejected.
Compound I, crystallized from MeOH as brown need-
les, mp 165°, which ran as a single spot on TLC in
CHCI;-MeOH-H,0(9:2:1), [M]" 680 (Found: C 60.2;
H 4.9; Me 13.4; calculated C 60.0; H 4.7, OMe 13.6). IR
vEdrem ™1 3310 (OH), 2870 (OMe), 1650 (> C=0), 932
{(-OCH,0), 1600 (aromatic ring system), 1636, 1265,
1185, 822, UV M0 255 260, 305; + NaOMe 257, 261,
305sh; + AlCl, 257sh, 260, 306sh; + AICL, + HCL; 253sh,
258, 307sh; + NaOAgc; 262, 313sh; +NaOAc+H,BO,,
263, 310; 'H NMR of tetracetate; C,,H,,0,, [M]" 848,
mp 145° (90 MHz, CDCl,, dppm): §8.07 (1H, 5, H-2), 3.65
(3H, 5, OMe), 3.80 (3H, 5, OMe), 3.93 (3H, 5, OMe), 6.19
(2H, 5, -OCH,0), 7.86 (1H, 5, H-2'), 7.60 (1 H, 5, H-5'), 6.67
{1H, 5, H-8), 5.55 (1H, d, J =7 Hz, H-1" anomeric proton),
4.33-4.85 (5H, m, protons of sugar), 2.13 (3H, 5, OAc-3"),
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205 (3H, 5, OAc-4"), 2.55 (3H, 5, OAc-6"), 6.28 (1H, d, J
=7.8 Hz, H-a), 7.73 (1H, d, J=8 Hz, H-B), 2.44 (3H, s,
OAc-4"), 7.59 (2H, d, J =2.5 Hz, H-2"", H-6""), 6.89 (2H,
d, J=2.5Hz, H-3", H-5"). EI-MS of 1. m/z 680 [M]",
534,372, 197 and 191. '3C NMR (400 MHz, DMSO-d,):
8154.4(C-2),120.5(C-3), 175.6{C-4), 155.2(C-5), 153.2(C-
6), 120.6 (C-7), 112.4(C-8), 113.2(C-1), 111.0(C-2), 142.2
(C-3), 147.1 (C-4'), 95.1 (C-5'), 152.0 (C-6'), 92.6 {C-1"),
72.5 (C-2"), 88.3 {C-3"), 70.2 (C-4"), 81.2 {C-5"}, 63.5 (C-
6, 167.1(C-1""), 118.3(C-2""), 145.9{(C-3""}, 133.5(C-4"),
1242 (C-5), 129.3 (C-6"), 153.8 {C-7"), 130.5 (C-8"),
124.2 (C-9"), 56.1, 55.1, 56.1 (OMe), 102.3 {OCH,0).

Alkaline hydrolysis of compound 1. Compound 1 was
dissolved in MeOH and kept overnight after addition of
2% NaOMe. The reaction mixture was neutralized with
dilute HOAc and conced under vacuum. The Et,O soluble
part yielded needles of p-methyl coumarate, mp 130°. The
Et,0 insoluble part furnished an amorphous compound
(2), mp 170°, C,,H,40,,, [M] " 334 (found C 56.0, H 4.7,
OMe 17.3, calculated 56.1%, H 4.8% OMe 17.4%) TLC
homogenous; IR vK¥rem™1: 3312 (OH), 2872 {OMe),
1620 (> C=0), 930 (-OCH,0), 1610 (aromatic ring sys-
tem), 1634, 1260, 1180, 820, UV M4 356 261, 305sh;
+NaOMe 256, 260, 306sh; + AICl; 257, 261, 306sh;
+ AlCl; + HCL; 254sh, 257, 307sh; + NaOAc 263, 314sh;
+NaOAc+ H;BO, 264, 311; 'H NMR of acetate deriv-
ative; C43H,,0,, [M]' 702, mp 150° (90 MHz, CDCl,,
dppm): 68.04 (1H, 5, H-2), 3.66 (3H, 5, OMe), 3.82 (3H, s,
OMe), 3.90(3H, s, OMe), 6.18 (2H, s, -OCH,0), 7.88 (1H,
s, H-2'), 7.61 (1H, 5, H-5), 6.69 (1H, 5, H-8), 5.56 (1H, d, J
=7.1 Hz, H-1” anomeric proton), 4.30-4.31 (6H, m, pro-
ton of sugar), 2.06 (3H, s, OAc-2"), 2.14 (3H, s, OAc¢-3"),
207 (3H, 5, OAc-4"), 2.60 (3H. s, OAc-6").

Acid hydrolysis of compound 2. Compound 2 was hy-
drolysed (7% H,SO,) by refluxing for 10 hr to yield the
aglycone 3. The hydrolysate was neutralized with BaCO,
and BaSO, was filtered off. The concd filtrate was run on
PC in n-BuOH-HOAc-H,0, 4:1:5 top layer) and gave
D-glucose. The quantitative estimation of sugar in the
hydrolysate showed the presence of 1 mol of glucose [10].

Identification of the aglycone 3. Needles, mp 177°,
C,oH, 404 (found: C 60.1; H4.5; Me 24.07; calculated
C61.2; H 4.3; OMe 25.0%). [M]* 372, TLC homogen-
ous; IR vK%" 3315 (OH), 2875 (OMe), 1618 (> C=0), 929
(-OCH,0), 1600 (aromatic ring system), 1631, 1262,
1183, 824, UV AMeOH 2445h, 257, 270sh, 320; + NaOMe
259, 278sh, 341; + AlCl; 240sh, 250, 264sh 305; + NaOAc
272, 318sh, 335, +NaOAc+H,BO, 274sh, 307;
'H NMR of acetate (90 MHz, CDCl,, dppm): §8.06 (1H,
s, H-2), 3.65 (3H, 5, OMe), 3.80 (3H, 5, OMe), 3.91 (3H, 5,
OMe), 6.15(2H, s, OCH,0), 7.80 (1H, 5, H-2'), 7.61 (1H, 5,
H-5), 6.67 (1H, 5, H-8), 2.38 (3H, s, OAc-7). EI-MS of 1
[M]* 372, 197 and 191.

Alkaline cleavage of compound 3. Compound 3 reacted
with 10% NaOH to give the corresponding deoxyben-
zoin {(4) and formic acid. Compound 4 yielded crystals
from MeOH, mp 169°, C,gH,,0, [M]* 362 (found C
58.1, H 4.5, OMe 24.7; calculated C 59.6, H 4.9, OMe
256%). IR vEBrem~ ' 3300 (OH), 2871 (OMe), 1619
(>C=0), 928 (OCH, 0}, 1632, 2994, UV M<OH: 216, 233,
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257,310, "H NMR (90 MHz, CDCl,, 6 ppm): 65.83 2H, s,
~OCH,0),3.87 (3H, 5, OMe), 3.85 (3H, 5, OMe), 3.82 (3H,
s, OMe), 12.45 (1H, 5, OH), 12.62 (1H, s, OH), 6.65 (1H, s,
H-2'),6.52(1H, s, H-5'),4.07 (1H, s, -CH,), 12.1 (1H, 5, H-
3).

Attachment of the aglycone 3 and p-coumaric acid to
glucose. Compound 1 was treated with Mel and Ag,0 in
DMF at room temp. for 24 hr and then filtered. The
residue was washed with DMF. The filtrate was dried in
vacuo and hydrolysed with 20% ethanolic H,SO, for
8 hr. After the usual work-up, the methylated sugar was
identified by co-PC as 3,4,6-tri-O-methyl-D-glucose. Sim-
ilarly compound 2 gave the methylated sugar 2,3,4,6-
tetra-O-methyl-D-glucose.

Periodate oxidation. Compound 2 was dissolved in
MeOH and treated with sodium meta-periodate for
2 days. The liberated HCO,H and consumed periodate
were estimated by the Jones method [11].

Enzymatic hydrolysis. Compound 2 in MeOH was
mixed with an equal volume of almond emulsin soln and
left at room temp. for 24 hr. Examination of the hydrolys-
ate on PC showed the presence of D-glucose.
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