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Abstract—From the root bark of Millettia pervilleana. which showed high cytotoxic activity., two prenylated
isoflavanones were isolated. Their structures were determined by means of chemical and spectroscopic pro-
perties to be (3R)-2".7-dihydroxy-3".4’-dimethoxy-5-2,x-dimethylallylisoflavanone, named pervilleanone, and
its 3’-O-demethyl derivative. £ 1997 Elsevier Science Ltd. All rights reserved

INTRODUCTION villeanone (1, C,.H.,O,, [M "] m/z 384) and its O-
demethyl derivative (2, C; H,,0,) were isolated. Com-
pounds 1 and 2 were converted into the same methyl
derivative (3. C,,H,,0,) by methylation with ethereal
diazomethane, thereby strongly supporting the close
relationship between the two isoflavanones.

The UV spectrum of 1 (see Experimental) and the
presence in its 'H and ""C NMR spectra (see Table 1)
of the signals of the O-CH,-CH-CO sequence
accounted for its isoflavanone structure, while two
methoxyl groups (5 3.76 and 3.77), two hydroxyl
groups (4 6.21 and 8.05, detectable in CDCI;) and a
C-linked x,x-dimethylallyl chain were also evident.
The aromatic ring with three hydrogen atoms in pos-
ition 1, 2 and 4 was identified as ring A and the
highly deshielded hydrogen at 7.75 (d. J = 8 Hz) was
RESULTS AND DISCUSSION assigned 1o position 5, peri to the carbonyl group. The
COLOC experiments allowed the assignment of the
two low-field carbon atoms (8 166.2 and 165.5) ortho
to C-8 (9 103.5). one (C-7) bearing a hydroxyl group,
and the other (C-9) showing a three-bond connectivity
with H,-2 (8 4.40, dd). The B ring of pervilleanone
(1) is 1,2.3.4-tetrasubstituted, bearing one hydroxyl
group. two methoxy! groups and a prenyl chain. The
presence in the mass spectrum of the complementary
peaks at 137 (62%) and 248 (49%) due to a retro
Diels- Alder reaction (see the fragmentation lines in

o the formula) was in agreement with this substitution.

*Part XXX VIin the series 'Research on African Medicinal The low chemical Shlf_[ OftC_ 1"(0 117.5) accounted for
Plants’. For part XXXV. see [1]. Presented at the VIII Con- a1 07tho oxygen substitution. Of the two carbon atoms
vegno della Societa Italiana di Fitochimica. Nuoro. ltaly, ~at ¢ 148.7 and 153.0. which showed a three-bond
22-25 May 1996. connectivity with the aromatic hydrogen (6 6.72, sj,

+Author to whom correspondence should be addressed. only the latter corresponds to a methoxyl group. The

Millettia pervilleana Viguier (Leguminosae) is a shrub
from Madagascar, used as a fish poison and hitherto
not studied phytochemically. Some isoflavonoids,
which are the predominant class of phytoalexins, have
been isolated from other Millettia spp.. e.g. M. aur-
iculata 2], M. ferruginea [3], M. ovalifolia [4], M. race-
mosa 5], M. thonningii (6], M. pachycarpa [7]. M.
pulchra [8] and M. dura [9]. The cytotoxicity of the
chloroform extract of M. pervilleana (0.12 ug ml~" on
KB cells) led to the present phytochemical study which
resulted in the isolation of two uncommon prenylated
isoflavanones: pervilleanone (1) and its 3'-O-demethyt
derivative (2).

The chloroform extract of M. pervilleana was sub-
mitted to countercurrent distribution (CCD) with
biphase system water—acetone—ethanol-cyclohexane
and the five fractions obtained were evaluated for their
cytotoxic activity to cell line KB. The most active
fractions B and C (ICs, = 0.047 and 0.08 ug mi™",
respectively) are still being studied. but from fraction
D (ICs, =0.57 pug mli™") two isoflavanones, per-
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other methoxyl group is represented by the higher
field (and therefore ortho.ortho dioxygen substituted)
carbon atom (o 142.5) at C-3'.

The chemical shifts of the two methoxyl groups (&
60.2 and 60.4) are in agreement with their ortho.ortho
disubstituted positions and. therefore. with position
5" for the side-chain. The hydrogen bearing carbon
atom is therefore at position 6" and is not ortho oxygen
substituted. in agreement with its chemical shift (o
123.7). By comparing the same carbon of fraserinone
A in the 4’-hydroxy-2’-methoxy-5"-a,x-dimethyl-
allylbenzenic B ring (0 130.1) [10]. it can be seen that
C-6"in 11s para shielded by the additional 3’-methoxyl
group. Comparison with fraserinone A also allows
one 1o decide whether there is a hydroxyl at the 2'-
position and methoxyl at 4°. or vice versa (the second
methoxyl group being unambiguously assigned to the
intermediate 3’ position). If the substitution were 2'-
methoxy-4’-hydroxy, as in fraserinone A. the chemical
shifts of the corresponding carbon atoms would be
practically identical (6 157.5 and 156.8. respectively).
whereas in pervilleanone C(OH) 1s at § 148.7 and
C(OCH,;) at ¢ 153.0 and. therefore. the substitution in
ring B of 1 must be 2'-hydroxy-3".4’-dimethoxy-5-
z.2-dimethytallyl. Nuclear Overhauser effect (NOE)
experiments. showing interactions between the methyl
groups of the prenyl chain and H-6" and the methoxy
group at & 3.76. confirmed the structure (1) for per-
villeanone. In agreement with this structure. of the
four methoxyl groups in the permethylated compound
(3). only one, that at C-7._ is at lower chemical shift (¢
55.6).

In 2, the only methoxvl group. (¢ 60.3) cannot be
located at the 2° position because the corresponding
aromatic carbon (6 147.6) would have an almost ident-
ical value to the other mono ortho-oxygen substituted
carbon (0 143.1) in fraserinone A. A methoxyl group
at the 2’-position also appears unlikelv when the “C
NMR spectrum of 2 is compared with that for per-
villeanone. Thus. in comparison with the B ring of 1.

1 H Me
H H
3 Me Me

retro Diels-Alder fragmentation lines

alternative fragmentation lines

almost all signals of 2 undergo a shielding effect; in
particular. the shielding of C-3" (from ¢ 142.5 to é
139.0) suggests that it bears a hydroxy rather than a
methoxyl group as in 1. [soflavanone (2) is therefore
identified as 3'-O-demethylpervilleanone. In the mass
spectra of 1 and 2 the peaks at m/z 274 (83) and 260
(100). respectively [and the corresponding ones at m/z
259 (100) and 245 (100) due to the loss of a methyl
group]. are the result of the loss of ring A (M* — 110;
see the fragmentation lines in the formula).

In order to establish the absolute configuration at
C-3. the CD curves of 1 and 3 were recorded. The
positive Cotton effect at 325 nm due to the n — n*
transition for the carbonyl group and the equatorial
position of ring B (in agreement with the frans-diaxial
relationship between H, -2 and H-3. J=11 Hz)
accounted for the (3R) absolute configuration on the
basis of the octant rule modified for the cyclic aryl-
ketones [11].

The substitution pattern in these two isoflavonones
(1 and 2) is very uncommon—whereas ring A is mono-
substituted. ring B is tetrasubstituted. A related iso-
flavone. DO-10 described by Yahara er af. [12]. differs
from 3’-O-demethylpervilleanone (3) only in the
absence of the x.x-dimethylallyl chain at position 5.

Studies are underway to correlate the cytotoxic
activity of M. pervilleana with the corresponding com-
ponents. particularly for the high-activity fractions.

EXPERIMENTAL

General. A Craig Post apparatus (200 stages, 10: 10
ml. upper and lower phase) was used for the sep-
aration by CCD. TLC: silica gel. cyclohexane-EtOAc
(1:1). *C and "H NMR: 125.77 and 500.13 MHz,
respectively, Bruker AM 3500. Chemical shifts are
given in & (ppm) from internal TMS. EI-MS: 70 eV,
HP 3989A. Specific optical rotation: 20 . CD: Jasco
710. The biossay tests were determined on the human
oral epidermoid carcinoma cell line. KB.
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Prenylated isoflavanones from Millettia pervilleana
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Plant material, extraction and separation. The root
bark of M. pervilleana (250 g) was collected in the
south-west region of Madagascar, Soalary (Toliara),
and a voucher specimen deposited at the Institut Mal-
gache de Recherches Appliquées of Antananarivo.

The alcoholic extract (16 g) was partitioned between
water and chloroform. The residue of the organic
phase evapn (4.5 g), wherein the biological activity
was concd (0.12 ug ml ' on KB cells), was submitted
to CCD with solvent system H,O-Me,CO-EtOH-
cyciohexane (2:2:3:5) and five fractions (A-E) col-
lected.

The ICs, of the obtained fractions (ug ml™'): A.
>1:B,0.047; C,0.08; D, 0.57; E. > 1.

Fraction D was submitted to CCD with solvent
system H,0-Me,CO-EtOH-EtOAc—yclohexane
(7:5:3:1.2:10). Two fractions with K, = 0.7 (1, 250
mg) and 0.14 (2. 240 mg), chromatographically pure.
were obtained.

Pervilleanone (1). Plates from n-pentane, mp 90-
92 . [a]p = —26.3 (CHCli: ¢ 0.5). CD (MeOH: ¢
2.5 x 1079):[0): = +329. UV MeOH nm (log ¢): 309
(3.0), 276 (3.21), 231 (3.33). 208 (3.78). EI-MS. m:z
(rel. int.): 384 (M~ 39, C.,H.,0,). 335 (13), 274 (83).
259 (100), 248 (49), 137 (62).

3-O-Demethyvipervilleanone (2). Powder from n-
pentane. mp 195-198" . [¢], = —20.4° (CHCl.: ¢ 0.5).
UV MeOH nm (log ¢): 310 (2.94), 275 (3.16). 231
(3.31), 209 (3.73). EI-MS. m1.z (rel. int.): 370 (M. 11.
C.1H1:04). 337 (7). 312 (23). 260 (100), 245 (100). 233
(14), 137 (88).

Dimethyi pertilleanone (3). Powder from n-pentane.
mp 96-98 . [x], = —3.5 (CHCl;: ¢ 0.3). CD (MeOH:
¢ 1.2 < 1077): [0)aas = +860. UV MeOH nm (log &):
311 (2.93). 272 (3.24). 231 (3.36). 210 (3.79). EI-MS.

mj= (rel. int.): 412 (M*, 28, Ca;H,O,), 262 (100), 247
(35), 216 (22). 151 (11).
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