Pergamon Phytochemistry, Vol. 44, No. 3, pp. 549-551, 1997
Copyright © 1997 Elscvier Science Ltd
Printed in Great Britain. All rights reserved

0031-9422/97 $17.00 + 0.00

PII: S0031-9422(96)00510-9

TETRALONES FROM ANCISTROCLADUS COCHINCHINENSIS

NGUYEN HOANG ANH, HELMUT RIPPERGER,* ANDREA PORZEL,* TRAN VAN SUNG and GUNTER ADAM*f

Institute of Chemistry, National Centre of Scientific Reasearch of Vietnam, Nghia Do, Tu Liem, Hanoi; *Institute of Plant
Biochemistry, Weinberg 3, D-06120 Halle (Saale), Germany

(Received in revised form 10 June 1996)

Key Word Index—Ancistrocladus cochinchinensis; Ancistrocladaceae; leaves; tetralones; NMR.

Abstract—From leaves of Ancistrocladus cochinchinensis, along with plumbagin, (+)-isoshinanolone, 3,3’-
biplumbagin, 8,8'-biplumbagin, lupeol and betulin, three new tetralones have been isolated. Their structures were
established as (2R*, 45*)-4,5-dihydroxy-2-methyltetralone, (2R*,4R*)-4,5-dihydroxy-2-methyltetralone and (3R*,
48%)-3 .4, 8-trihydroxy-3-methyltetralone, respectively, by NMR spectroscopic data. Copyright © 1997 Elsevier

Science Ltd

INTRODUCTION

Ancistrocladus cochinchinensis is a large hooking
climber growing as an endemic species in the south of
Vietnam. [1], the constituents of which have not yet
been investigated. In folk medicine, it is used as
diuretic, antifebrile and antiphlogistic agent. In con-
tinuation of our studies on bioactive constituents of
Vietnamese plants [2], we have obtained from leaves of
A. cochinchinensis, in addition to the known com-
pounds plumbagin (1) [3], (+)-isoshinanolone (2) ([4],
absolute configuration tentatively assigned [5]), 3,3'-
biplumbagin [6], 8,8'-biplumbagin [5], lupeol and
betulin, three new tetralones. Their structures were
elucidated mainly on the basis of NMR data as (2R*,
45%)-4,5-dihydroxy-2-methyltetralone (3), (2R*, 4R*)-
4,5-dihydroxy-2-methyltetralone (4) and (3R*, 45%)-
3,4,8-trihydroxy-3-methyltetralone (S), respectively, as
outlined below.

RESULTS AND DISCUSSION

The elemental compositions of compounds 3-5 were
shown to be C, H,,0,, C, H,0, and C H,,0,,
respectively, by high-resolution mass spectrometry.

The constitution of compound 3 followed from the
'H, 'H COSY and HMBC spectra; Tables 1 and 2
contain the 'H and '’C NMR data. HMBC measure-
ments indicated all H-C correlations via “J('H-">C)
and *J('H-"C) expected for structure 3, with the
exception of H-2/C-8a, H-7/C-6, H-7/C-8 and H-8/C-
8a. The 'H-'H coupling constants (Table 1) are in
agreement with the relative configuration assuming a
half-chair conformation with an equatorial 2-methyl
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group. NOEs between H-2 and 2-methyl, H-3a, H-4, as
well as between H-3e and H-2, 2-methyl, H-4, corrobo-
rated these conclusions.

The 'H-'H COSY and HMBC spectra of compound
4 were in accordance with the given structure. HMBC
correlations via °J and 'J were detected, with the
exception of H-2/C-8a, H-6/C-7, H-7/C-8, H-8/C-1,
H-8/C-7 and H-8/C-8a. The 'H, 'H coupling constants
(Table 1) suggested the relative configuration with a
half-chair conformation and an equatorial 2-methyl
group. NOEs between H-4 and H-3a, as well as H-3e,
supported this structure but a NOE between the
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Table 1. 'H NMR data of compounds 3-5 (500 MHz, CDCl,, 'H-'H coupling
constants (Hz) in parentheses, TMS)

3 4 5
H 5 J (H/H) 5 J (H/H) 8 J (H/H)
Me 126 6.7 (Me/2) 124  70(Me/2) 130
2a 258 13.5(2a/3a) 300 90(2a/3a) 280  17.1(2a/2e)
2e - 4.0 (2al3e) - 57(2a/3e) 3.0l
3a 195 12.5(3a/3e) 223 137(3al3e) -
3e 2.51 2.32 -
4 536 10.5(3a/4) 533 49(a/4) 476
5 - 5.1 (3el4) - 50(3e/d) 710 7.6 (516)
6 708  8.0(6/7) 709  82(6/7) 7.52 8.2(6/7)
7 728 7.7(7/8) 728  8.0(7/8) 6.93 0.9 (5/7)
8 753 1.2(6/8) 755  1.2(6/8) -
40H 326  64(4-OH/4) - -
S-OH  8.72 7.66 -
8-OH - - 12.2

2-methyl and H-4 indicated a further conformation with
an axial methyl group. Line broadening at -55° agreed
with a conformational equilibrium.

Structure 5 was in agreement with the 'H~"H COSY
and HMBC spectra. 'H~">C couplings via two or three
bonds were detected, with the exception of H-2a/C-8a,
H-5/C-4a, H-5/C-6, H-6/C-5, H-6/C-7, H-7/C-6 and
H-7/C-8. The 'H NMR low-field shift of the 8-hy-
droxyl group (Table 1) is caused by a hydrogen bridge
to the carbonyl. A NOE between H-2a and H-4
suggested a cis and axial relationship of these two
protons and, thus, a half-chair conformation. HMBC
indicated correlation of C-8a to H-2e (torsional angle
ca 180°) but not to H-2a (torsional angle ca 90°), in
agreement with the assumed conformations of the 2-
protons. A NOE between 3-methyl and the axial H-4
localized the methyl group in the equatorial position
(cis to the axial H-2 and H-4, formula 5) also expected
from thermodynamic reasons. Further NOEs between
H-2e and 3-methyl, as well as between H-4 and H-5,
are in agreement with structure 5, however, a NOE
between H-2a and 3-methyl was not detected.

Table 2. '*C NMR data of com-
pounds 3-5 (76 MHz, CDCl,,

T™MS)

C 3 4 5

Me 14.9 15.2 22.1

1 199.1  200.1 2022
2 40.7 38.1 49.8
3 41.1 383 74.0
4 69.1 64.0 75.4
4a 128.6 1283 1434
5 1562 1552 117.7*
6 1220 1215 1372
7 1295 1297 117.6*
8 1192 1195 1626
8a 1324 1319 1148

*May be exchanged.

The tetralones described herein can be regarded as
nitrogen-free  biosynthetic metabolites of naph-
thylisoquinoline alkaloids, typical constituents of the
Ancistrocladaceae [7]. Studies of such alkaloids from
A. cochinchinensis are under way. It should be also
mentioned that 3,3'-biplumbagin and 8,8'-biplumbagin
were found for the first time in the Ancistrocladaceae.

EXPERIMENTAL

Plant material and extraction. Leaves of A. cochin-
chinensis Gagn. were collected at Binh Dinh in De-
cember 1993. The species was identified by Dr Nguyen
Van Tap, Hanoi. A voucher specimen is deposited in
the Herbarium of the Institute of Materia Medica,
Hanoi. Leaves were dried at 40°, ground and extracted
(580 g) with 95% MeOH at room temp. This soln was
extracted with n-hexane, the MeOH evapd in vacuo and
the aq. soln extracted with EtOAc. From the n-hexane
extract, plumbagin (1) [3] (yield 0.04%), (+)-iso-
shinanolone (2) {4] (yield 0.028%), 3,3'-biplumgabin
[6] (yield 0.003%), 8,8'-biplumgabin [5] (yield
0.005%), lupeol (yield 0.026%) and betulin (yield
0.005%) were isolated by chromatographic methods.
They were identified by comparison with published
spectroscopic data (IR, UV, 'H, ">C NMR) or in the
case of both triterpenes, by direct comparison with
authentic samples (TLC, mp, [a],, MS).

(2R*,  48*)-4,5-Dihydroxy-2-methyltetralone (3).
Flash CC of the residue of the EtOAc extract over silica
gel with n-hexane-EtOAc (7:3) followed by prep.
TLC on silica gel using n-hexane—EtOAc (3:2) gave
compound 3. Oil, yield 0.007%. R, 0.60 (silica gel,
CHC1,-MeOH (9:1)]. [a]% +36.9° (CHCl,; ¢ 0.71).
CD (CHCL,): Ag,,, = +0.61, Ag,,, = —1.50. EI-MS
(70 &V) m/z (rel. int): 192.0777 M]* (C,,H,,0,,
caled 192.0786) (28), 174.0671 [M—H,0]1"
(C,,H,,0,, calcd 174.0681) (100), 159.0456 M —
H,0 - Me] " (C,,H,0,, calcd 159.0446) (18).

(2R*, 4R*)-4,5-Dihydroxy-2-methyltetralone (4).
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Flash CC of the residue of the EtOAc extract over silica
gel with CHCI, followed by prep. TLC on silica gel
using CHCl1,-MeOH (9:1) gave compound 4. Oil,
yield 0.003% R, 0.43 (conditions see above). [oz]zD3 +
14.7° (CHCl,; ¢ 0.34). CD (CHCL,): Aeg,,, = +0.03
EI-MS (70 eV) m/z (rel. int): 192.0783 [M]}"
(C,,H,,0,, calecd 192.0786) (88), 174.0686 [M —
H,0]" (C,,H,,0,, caled 174.0681) (100), 159.0445
[M - H,0 —Me]” (C,,H,0,, calcd 159.0446) (22).
(3R*, 4S5*)-3,4,8-Trihydroxy-3-methyltetralone (5).
Flash CC over silica gel with CHCl,—-MeOH (49:1)
followed by prep. TLC on silica gel using EtOAc—n-
hexane (7:3) gave compound 5. Amorphous, yield
0.004% R, 0.28 (conditions see above). [a]} + 10.1°
(CHCl;; ¢ 0.33). CD (CHCL,): Ag,,, = —0.37. EI-MS
(70 eV) m/z (rel. int): 208.0722 [M]" (C,,H,,0,,
caled 208.0736) (63), 190.0622 [M—-H,0]"
(C,,H,,0,, calcd 190.0630) (88), 121 (100).
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