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INTRODUCTION

Rhynchosia densiflora (Roth) DC (Leguminosae) is
a slender twiner found throughout the Annamalai,
Pulney and Nilgiri hills of Tamilnadu, South India
[1]. As part of a phytochemical study of the genus
Rhynchosia [2]. we have examined R. densiflora, a
plant which has not been investigated previously for
its chemical constituents. In the present paper we

describe the isolation and structural determination of

a new C-prenylated dihydroflavonol (1).

RESULTS AND DISCUSSION

Compound 1 was obtained as colorless needles and
gave a positive ferric chloride test. The high-resolution
El-mass spectrum displayed [M]" at m/z 400.1501,
which corresponds to the molecular formula C,.H,,0,
(Calc. 400.1515) is in accord with 'H and “C NMR
data, summarized in the Experimental section. The
UV methanol spectrum exhibited a maximum at 290
nm and an inflection at 340 nm, which are consistent
with that of dihydroflavonol [3]. The IR spectrum
showed vibration bands at 3432 (chelated OH), 1635
(conjugated C=0), 1355 (gem dimethyl) and other
bands at 1545 and 1470 cm ™', assignable to an aro-
matic ring. The "H NMR spectrum exhibited the typi-
cal AB system due to H-2 and H-3 of a dihydro-
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flavonol [4, 5] at 6 5.03 (J=12.0 Hz) and 4.54
(/ = 12.0 Hz), respectively. The doublet at § 5.80
(/ = 6.0 Hz) (exchangeable on deuteration) by coup-
ling with H-3, was assigned to the hydroxyl group at
the C-3 position. These assignments were confirmed
by the “C NMR spectrum, which showed three ting
C carbon signals at & 84.85 (C-2), 73.30 (C-3) and
198.50 (C-4).

Apart from H-2, H-3 and OH-3, the 'H NMR spec-
trum of 1 gave signals {typical) of a C-linked prenyl
residue [4, 5} at d 5.05 (J = 8.0 Hz. vinyl proton), 3.15
(/ = 8.0 Hz, allylic proton) and 1.57 (vinyl methyls).
This was supported by signals at & 130.20 (C-3").
122.35(C-2"), 25.45(C-4"), 21.30 (C-1"y and 17.65 (C-
5"y in the “C NMR spectrum. The fragments at m;/z
235,219 and 191 formed after retro-Diels-Alder cleav-
age, suggested that 1 has a prenyl group in the A ring
rather than in ring B. The other fragments at mjz
166 and 137 resulting from ring B indicated that one
hydroxyl and one methoxyl group were present in ring
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B and this was confirmed by the '"H NMR and "C
NMR spectral analysis. Thus, the appearance of one
H-2" doublet (4 7.21) downfield (0.20 ppm) from the
H-6" double doublet (§ 7.01, J = 8.5 and 2.5 Hz) sup-
ported a 3’-methoxyl and 4'-hydroxyl substitution
pattern for the B-ring, while chemical shifts of C-3’
and C-4', resonating at § 148.40 and 148.65, were in
agreement with literature values [6]. Two three-proton
singlets at & 3.79 and 3.87 showed the presence of two
methoxyl groups. The singlet at & 3.79 was assigned
to the 7-position based on the fact that there was no
bathochromic shift of the UV absorption maximum
with NaOAc. A broad signal at  12.40 (exchangeable
on deuteration) indicated the presence of a chelated
hydroxyl at C-5.

The presence of three hydroxyl groups in 1 was
confirmed by formation of a triacetate, which did not
respond positively to the ferric chloride test and which
had the molecular formula C,zH.,0,,, assigned from
the [M]* at m/z 526. Found : C. 63.91; H, 5.66. Calc.:
CoxHO ¢ requires: C, 63.87 . H, 5.74%.

An aromatic singlet at ¢ 6.15 was assigned to the
C-8 proton on the basis of a positive Gibbs test [7]
and it was concluded that the prenyl moiety must be
attached at C-6. 6-C-Prenylation was confirmed by
the "“C NMR spectrum, which showed a downfield
shift of C-6 by 12.2 ppm in comparison with the spec-
trum of taxifolin 7.3"-dimethyvlether [8]. The spectral
analysis clearly indicated that 1 is isomeric with sca-
riosin [9]. The structural assignment was further evi-
denced by the presence of a 5-OH signal at & 12.40,

which is a downfield shift of 0.32 ppm from that of

scariosin. This is consistent with the general obser-
vation that the signal for the hydrogen bonded
hydroxyl group in 6-C-prenvlated flavonoids is shifted
further downfield (0.25-0.30 ppm) than those of the
corresponding 6-nonprenylated flavonoids [10-12].
Positive optical rotation and rrany diaxial coupling
indicated a 2R :3R configuration [13] in 1 and thus
the structure of 1 was established as (+)-(2R: 3R)-6-
C-prenyltaxifolin 7.3'-dimethylether.

EXPERIMENTAL

General

Mps are uncorr. Mass spectra were obtained in EI
mode at 70 eV. IR spectra were run in KBr. All NMR
experiments were performed on a Nicolet NT 300 WB
or JEOL-FX-90Q spectrometer equipped with 5 mm
"H and "*C probes operating at 300.06 and 75.45, or
90 and 22.5 MHz, respectively. Samples were run in
Me,CO-d, or DMSO-d,. TMS as int. standard, chemi-
cal shifts (ppm) and J (Hz).

Plant material

Leaves of R. densiflora were collected from Nilgiri
hills of Tamilnadu, South India. A voucher specimen
has been deposited in the Herbarium of the Depart-
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ment of Botany, Sri Venkateswara University, Tiru-
pati.

Extraction and isolation

The air-dried and powdered leaves (600 g} were
exhaustively extracted with hexane. The concd hexane
extract (4.2 g) was treated with MeOH and MeOH
concentrate triturated with light petrol until no more
fatty material was separated. The residue (1.7 g) was
subjected to CC over silica gel and eluted with petrol,
petrol-C¢H,, C;H,~CHCl;, CHCl;,, CHCl~EtOAc
and EtOAc. A total of 60 frs of ca 50 ml each were
collected and the course of the column was followed
by TLC on silica gel (precoated) in CH~EtOAc
(4:1). The spots were visualized by spraying with
diazotized sulphanilic acid. Fractions 31-48, on con-
centration furnished a pale yellow solid (120 mg)
which on crystallization from MeOH gave 80 mg of 1.

Compound 1. Colorless needles, mp 182--183%, [a]3
+26.45 (MeOH, ¢ 0.5). UV /.., nm (log &): 290
(4.09), 340sh (3.57): + AlClinm : 270,314 ; +NaOAc
nm: 290, 344. IR v, cm~': 3432, 2975, 2906, 1635.
1545, 1470, 1355, 1265, 1160, 980, 820. 'H NMR: ¢
12.40 (1H, br s, OH-5, exchangeable), 9.09 (1H, br s,
OH-4', exchangeable), 7.21 (1H, 4, / = 2.5 Hz, H-2"),
7.01 (IH, d d, J = 8.5 Hz and 2.5 Hz, H-6"), 6.97 (1H,
d. J =835 Hz, H-5), 6.15 (1H, s, H-8), 5.80 (1H. 4.
J = 6.0 Hz, OH-3, exchangeable), 5.05 (1H, ¢, J = 8.0
Hz. f-CH==), 5.03 (1H, d, J = 12.0 Hz, H-2), 4.54
(1H.dd, J = 12.0and 6.0 Hz, H-3), 3.87 (3H. s, OMe-
¥), 379 (3H, s, OMe-7), 3.15(2H, d, J = 8.0 Hz, o-
CH.), 1.57 (6H, m, ==C{Me),). *C NMR: § 198.50
(C-4), 165.45 (C-7), 160.60 (C-5). 160.50 (C-9), 148.65
(C-47), 148.40 (C-3%), 130.20 (-3, 129.60 (C-17).
122,35 (C-27), 122,15 (C-6"), 11580 (C-5), 112.65(C-
27). 108.20 (C-6), 102.10 (C-10}, 94.80 (C-8), 84.85 (C-
2), 73.30 (C-3), 56.20 (2 x OMe), 25.45 (C-4"), 21.30
(C-17), 17.65 (C-5"). HRMS mjz: 400.1501 [M*]
(Cale. for Cp;H,404, 400.1515). EIMS m/z (rel. int):
400 [M 7] (35). 383 (7). 371 (240, 345 (14), 247 (14),
235 (47). 219 (21), 191 (263, 179 (100), 166 (18), 137
(32).

The triacetate of 1. Acetylation of 1 (15 mg) with
Ac,O in pyridine yielded the triacetate (10 mg) as
colorless crystals, mp 101-102". 'H NMR: § 7.25-
7.42 (2H, m, H-6" and H-2"), 7.06 (1H, d, J = 8.5 Hz,
H-5),6.36 (1H. 5, H-8). 5.64 (1H, , J/ = 12.0 Hz, H-
2,528 (1H.d. J = 12.0Hz H-3), 516 (1H, 1,J = 8.0
Hz, p-CH =), 3.90 (6H, 5. 7-OMe and 3-OMe), 3.27
(2H. d, J=8.0 Hz, x-CH.). 2.42-2.29 (9H. m,
3% OAc), 1.60(6H, 5, ==C(Me),). EIMS m/z (rel. int)
526 IM™] (7). 484 (100), 442 (19), 424 (38), 409 (23).
382 (17). 314 (11), 290 (16), 286 (12), 248 (17), 233
(39). 219 (54), 206 (66). 195 (29), 191 (22), 179 (73).
166 (69), 164 (33), 137 (18).
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