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Abstract—A new flavonol glycoside was isolated from roots of Prerocarpus marsupium. Its structure was
determined as 6-hydroxy-3,5,7,4'-tetramethoxyflavone 6-O-rhamnopyranoside by spectral data and chemical

degradation. © 1998 Elsevier Science Ltd. All rights reserved

INTRODUCTION

Earlier workers have reported the presence of iso-
flavonoids [1], an isoflavonoid glycol [2], aurone gly-
cosides [3], benzofuranone [4], phytosterols, ptero-
stilbene, liquiritigenin, isoliquiritigenin [5, 6] from the
heartwood, and aurone glycosides [7] from the flowers
of Pterocarpus marsupium Roxb. A sesquiterpene
alcohol, terpenes and a number of phenolic com-
ponents have been characterized from the roots of this
plant [8, 9]. The present paper deals with the isolation
and structural elucidation of a novel flavonol gly-
coside (1) from the roots of P. marsupium.

RESULTS AND DISCUSSION

Compound 1, C,;H,,0,,, [M}* m/z 503 gave a posi-
tive response to the Shinoda [10] test and Molisch
test, confirming it to be a flavonoid glycoside. Acid
hydrolysis of 1 vyielded 6-hydroxy-3,5,7,4"-tetra-
methoxyflavone (2) identified by EIMS and '"H NMR
(see Experimental) and rhamnose. The UV spectrum
of 2 with AIC1;-HCI gave a bathochromic shift of 27
nm in band 1 relative to methanol indicating a free 6-
hydroxyl group and a 3-O-substituent {11]. A free 6-
hydroxyl in 2 {12] was further supported by a strong
peak at m/z 357 (aglycone-H) in the mass spectrum
which was indicative of a sugar attached at this pos-
ition in 1. The structure of the aglycone (2) was con-
firmed by alkaline degradation, which yielded two
products, 3,6-hydroxy-2,4-dimethoxy acetophenone,
(2a), identified by comparison of its mp, IR and 'H
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NMR data with a known sample [13], and p-methox-
ybenzoic acid (2b) (Co-PC, Co-TLC, mmp).

The '"H NMR spectrum (270 MHz, CDCl,) of 1
showed two ortho coupled doublets at ¢ 7.80 (2H,
J =8.5Hz) and 7.20 (2H, J = 8.5 Hz) assigned to H-
2',6" and H-3',5" protons, respectively, confirming ring
B to be symmetrically substituted. Resonance signals
indicating four methoxyl groups were assigned as o
3.92 (3H, s, OMe-3), § 4.00 (3H, 5, OMe-5), 5 3.88
(3H, s, OMe-7) and 4 3.80 (3H, s, OMe-4"). The higher
¢ value of a singlet at 6.65 on ring B was assigned
to H-8 proton and was correlated with compounds
having similar oxygenation pattern [14]. A signal for
an anomeric proton was observed at ¢ 4.63 (1H, br s,
H-1") and a complex signal at J 1.28 was due to the
rhamnosyl methyl. The mass spectral analysis of 1 was
in full agreement with the proposed structure. The
molecular ion peak, as expected, was not observed.
The base peak at m/z 358 (100%) corresponded to the
aglycone fragment. The structure of 1 was further
confirmed by retro-Diels Alder fragments in the mass
spectrum of the aglycone. Thus, a fragment at m/z 196
[A{]" indicated the presence of two methoxyl and one
hydroxyl group in the A-ring of the aglycone, while a
fragment at m/z 135 [B5]* showed the presence of one
methoxy! group in the B-ring.

Permethylation of 1 followed by acid hydrolysis
yielded the aglycone 2 and 2,3,4-tri-O-methyl rham-
nose identified according to Petek [16], which showed
C,-OH attachment of rhamnose to the C,-OH of the
aglycone. Enzymic hydrolysis of 1 by Takadiastase
liberated one mole of L-rThamnose confirming a-linage
between aglycone and L-rhamnose.

On the basis of these findings, the structure of 1 was
elucidated as 6-hydroxy-3,5,7.4'-tetramethoxyflavone
6-O-rhamnopyranoside.
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EXPERIMENTAL

Plant material

The roots of P. marsupium Roxb. were collected in
the Sagar region and identified by staff of the Botany
Department. A voucher specimen (No. X-XV) has
been deposited in the Natural Product Laboratory,
Department of Chemistry, Dr H. S. Gour University,
Sagar (M.P.), India.

General

UV spectra were run in MeOH and IR spectra
measured in KBr. "H NMR spectra were run at 270
MHz using TMS as int. standard and CDCl; as
solvent. *C NMR spectra (400 MHz) were measured
using DMSO-dj as solvent. Mps are uncorr.

Extraction and identification

Air-dried and powdered roots of P. Marsupium
were extracted with 95% MeOH. The concentrated
MeOH extract was successively partitioned with n-
hexane, CHCI; and EtOAc. The concentrated EtOAc
soluble part was chromatographed over a silica gel
column using solvents with increasing polarity. The
fraction collected from CHCl,-MeOH (9:1) gave 1,
which crystallized from Et,O as light yellow needles,
C,sH,,0,,. mp 244° and gave a single spot on silica
gel TLC in CGH-HOAc-H,0 (40:20:1), [M*] 503,
(Found: C, 59.62; H, 5.41; caled C, 59.63; H, 5.40).
IR vEBr cm!, 1658 (a,B-unsat. C=0), 2865 (OMe),
1535, 1600, 1130, 1205, 870. UV AM<OH 352 295, 260:
(+NaOMe) 350, 295, 260: (+ NaOAc) 352, 292, 265;
(+ AICly) 357, 294, 262; (+ AlCL,/HCI) 350, 294, 260.
"H NMR (270 MHz, CDCl,); ¢ 3.92 (3H, s, OMe-3),
4.00 (3H, s, OMe-5), 3.88 (3H, s, OMe-7), 3.80 (3H,
s, OMe-4'), 6.65 (1H, s, H-8), 7.80 (2H, d, J = 8.5 Hz,
H-2',6"), 7.20 (2H, d, J = 8.5 Hz, H-3,5"), 4.63 (1H,
br s, H-1"), 1.28 (complex signal rhamnosyl methyl).
3C NMR of 1 (400 MHz, DMSO-d,); 157.2 (C-2),
134.6 (C-3), 177.7 (C-4), 155 (C-5), 132.4 (C-6), 148.2
(C-7), 94.5 (C-8), 152 (C-9), 105.5 (C-10), 120.7 (C-
1), 127.7 (C-2), 116.6 (C-3"), 160.4 (C-4"), 115.6 (C-
59, 127.8 (C-6"), 59.65 (OMe), 62.0 (OMe), 58.9
(OMe), 60.85 (OMe). EIMSm/z 503 [M ] absent, 358
[M*—sugar]* (100%), 357 [M*—sugar-H]*, 315 [M*--
COMe]* (10%), 196 [AT]T (20%), 168 [AT—-CO]*
(18%), 135 [B5]" (45%), 132 [B]* (15%), 107 |
B7 -COJ]* (16%).

Acid hydrolysis of 1. Compound 1 was hydrolysed
by heating with 0.2 N HCl on a steam bath for 1 h.
The aglycone (2) which precipitated out on cooling
was recrystallized from Et,O as a yellow amorphous
powder and was identified as 6-hydroxy-3,5,7,4'-tetra-
methyoxyflavone, C,;H40;, [M*] 358, mp 173",
(found: C, 63.60; H, 5.02; caled.: C, 63.68; H, 5.06).
IR vEBrem ™! 1653, 2860, 1533, 1606, 1132, 1210, 875.
UV AMeOH 346 288, 252; (+NaOMe) 345, 288;
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(+NaOAc) 346, 287, 250; (+ AICI;/HCl) 373, 286. 'H
NMR (270 MHz, CDCl,), é 3.80 (3H, s, OMe-4"),
3.86 (3H, s, OMe-7), 3.98 (3H, s, OMe-5), 3.92 (3H,
s, OMe-3), 6.42 (1H, s, H-8), 7.80 (2H, d, J = 8.5 Hz,
H-2,6),7.20(2H. d, J = 8.5 Hz, H-3", 5"), EIMS m/z
358 [M*] (100%), 357 [M*-H}F (85%), 315 [M*~
COMe]" (10%), 196 [AT]" (20%), 168 [A7-CO]f
(18%), 135 [B7F]" (45%), 132 [Bf]" (15%), 107 [B
BF-CO]* (16%).

The concd filtrate from the acid hydrolysis of 1 gave
rhamnose identified on PC in BAW (4:1:5, top layer)
at R, 0.36 in comparison with an authentic marker
using aniline hydrogen phthalate as detecting agent.

Alkaline degradation of 2. Alkaline degradation
with KOH in MeOH afforded 2a, which was identi-
fied as 3,6-dihydroxy-2.4,-dimethoxyacetophenone,
C,H,;0s, mp 160-161" (lit. 162° [15], [M™*] 213,
(Found: C, 56.59; H, 5.67. Calcd C, 56.60; H, 5.69)
and p-methoxybenzoic acid (2b), C;HiO;, mp 216-
217° (M *] 152, (by Co-PC, Co-TLC).

Permethylation of 1 followed by acid hydrolysis.
Compound 1 was permethylated with Mel/Ag,0/
DMF and the product acid hydrolysed to yield the
aglycone 2 and 2,3,4-tri-O-methyl-L-rhamnose, ident-
ified according to Petek [16].

Enzymic hydrolysis of 1. Compound 1 was treated
with 3 ml of takadiastase at 38° for 36 h. The product
was identified as L-rhamnose (R,=0.36) by PC
(BAW, 4:1:5, top layer) using aniline hydrogen
phthalate as detecting reagent.
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