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Abstract—The petrol extract of the root bark of Milletia thonningii afforded f-amyrin and 0,0-dimethylalpinumiso-
flavone, together with the new compounds 5-O-methyl-4-O-(3-methyl-2-butenyl)alpinumisofiavone and thon-
ninginisoflavone. The structures were determined by spectroscopic methods and partly by chemical interconversions.
The absolute configuration of thonninginisoflavone was established by chiroptical studies. The crude extract and

some of the pure compounds were active in the brine shrimp lethality bioassay.

INTRODUCTION

Milletia thonningii (Schum and Thonn) Baker is a tree
indigenous in West and Central Africa. The plant is used
throughout the sub-region in traditional medicine as
a laxative, a blood purifier, a dewormer, an analgesic and
for the treatment of diarrhoea [1, 2]. The juice from the
leaves is reported to be lethal to the Bulinus snail, the
vector for schistosomiasis [2]. Chemically, however,
the plant has received little attention apart from the work
done on the seeds [3, 4], from which the isoflavones 1-5,
the coumarin 6, thonningine-A (7) and -B (8) have been
isolated. The petrol extract of the dry pulverized root
bark of M. thonningii showed activity in the brine shrimp
lethality bioassay [5] with a LD, about 100 ppm. This
caused our interest in its components.

RESULTS AND DISCUSSION

Chromatographic separation of the extract on silica
gel using eluents with increasing polarity and further
purification by TLC and recrystallization afforded g-
amyrin and the isoflavones 2, 9 and 10.

Compound 2, which had already been reported as
a constituent of the seeds of M. thonningii [3, 4], was
identified as 0,0-dimethylalpinumisoflavone by com-
parison of its spectral properties with published data
[3,4,6,7] and by conversion to 4'-0-methylalpinumiso-
flavone (3) on treatment with BCl; [8].

The novel isoflavone 9 was optically inactive; it had all
the spectral features of a pyranoisoflavone. Comparison
of the "H NMR spectra of 2 and 9 (Table 1) showed that
the methoxyl singlet at $3.82 had been replaced by the
signals of a 3-methyl-2-butenyloxy group at 61.74, 1.80

(each 3H,d,J = 1.0 Hz, 2 Me), 4.53 2H, brd, J = 7.0 Hz,
O-CH,—CH) and 5.50 (1H, tm,J = 7.0 Hz, CH,~CH =).
The corresponding resonances in the '3CNMR of
9 (Table 2) were observed at 618.1, 25.8, 64.7, 119.7 and
138.1. In the mass spectrum, the molecular ion at m/z 418
(ie. 54 units higher than [M]* of 2) and a prominent
fragment ion at m/z 69 (CsH,) were also in agreement
with a methylbutenyl group. The **C-'H correlation
spectrum of 9 (Fig. 1) corroborated the proposed struc-
ture.

The novel isoflavone 10 was optically active and ana-
lysed for C,,H,,05. Comparison of the NMR data with
those of 2 {Tables 1 and 2) suggested identical or analog-
ous structures of rings A—C. However, '*C—'H correla-
tion experiments (Fig. 2) established the isopropenyl-
dihydroflurano moiety and resuited in structure 10. The
absolute configuration was determined by CD studies of
the osmate ester/pyridine complex [9]; a positive Cotton
effect at 480 nm indicated the S-configuration.

EXPERIMENTAL

General. Mps: uncorr.; IR: KBr; UV: MeOH; EIMS:
70 eV, only ions > 10% are given; ‘H (360 MHz) and
I3C NMR (90 MHz) in CDCls, § in ppm (int. standard:
TMS).

Plant material. The roots of Milletia thonningii (Schum
and Thonn) Baker were dug up from trees on the campus
of the University of Ghana in Legon (Ghana). Voucher
specimens were authenticated by the Herbarium of the
Department of Botany of the University of Ghana. The
bark was removed, cut into small pieces and dried in the
shade for three weeks.
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R! R2 R3
1 H H H
2 Me Me H
3 H Me H
4 H Me OH
5 H —CH,0—
9 Me CH,CH=C(Me), H

10

Extraction and isolation. Dried and pulverized root
bark (2.6 kg) was extracted with petrol (60—80°) in a Sox-
hlet apparatus for 36 hr. After removing the solvent in
vacuo, 117 g of a brown semi-solid residue was obtained.
A portion of the crude extract (30 g) was separated by CC
on silica gel into 10 fractions (F1-F10) eluting successive-
ly with petrol, petrol-EtOAc, EtOAc and finally MeOH.
From F4 (2 g) f-amyrin was isolated by CC. Crystalliza-
tion of F6 (7 g) afforded 5-O-methyl-4'-0-(3-methyl-2-bu-
tenyl)-alpinumisoflavone (9), crystallization of F7 (11 g)
gave 0,0-dimethylalpinumisoflavone (2), and crystalliza-
tion of F8 (0.5 g) followed by prep. TLC yielded thon-
ninginisoflavone (10).

B-Amyrin. Crystals (1.8 g), mp 194° (petrol) (ref. [10]
mp 197-197.5° (EtOH)). [a]p + 80° (CHCl;; ¢ 0.54) (ref.
[10] [#]p + 88.4°). All properties in agreement with
an authentic sample. Brine shrimp lethality bioassay:
LDsg > 1000 ppm.

7 —CH,0~

0,0-Dimethylalpinumisoflavone (2). Granules (6.9 g),
mp 138-140° (petrol) (ref. [6] mp 137-138°; ref. [3] mp
119-121°(CeHg)). Spectroscopic data in good agreement
with published data [3, 4, 6, 7]. Brine shrimp lethality
bioassay: LDsq 3.9 ppm.

5-O-Methyl-4'-O-(3-methyl-2-butenylalpinumisoflav-
one (9). Granules (4.1 g), mp 107-108° (petrol). UV
Amaxni (log €): 326 (3.94), 271 (4.77), 225 (448). IR
VmaxCI 1 1645, 1605, 1250, 1217, 1128. 'H NMR: see
Table 1. !3C NMR: see Table 2. MS m/z (rel. int.): 418
[M]7 (14), 351 (20), 350 (95), 336 (21), 335 (100), 332 (16),
331 (15), 322 (16), 317 (14), 307 (21), 306 (16), 60 (23).

Thonninginisoflavone (10). Granules (150 mg), mp
118-121° (CHCI;). [a]p + 63° (CHCls; ¢ 0.38). UV
Amax i (log £): 294 (sh), 257 (4.73). IR vy, cm ™ 1641,
1626, 1467, 1246. '"H NMR: see Table 1. 13C NMR: see
Table 2. MS m/z (rel. int.): 364 {M]* (100), 363 (20), 335
(17), 296 (26), 268 (16), 145 (18), 132 (20), 117 (17), 43 (13).
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Table 1. 'HNMR spectral data of compounds 2, 9 and 10*

H 2 9 10

2 776 s 7.76 s 777 s

8 6.60 d, (0.8) 6.60 (0.8) 6.59 s

2.6 746 m 745 m 7.46 m

3.5 695m 696 m 6.95m

1" 6.74 dd (10.0, 0.8) 6.74 dd (10.0, 0.8) 3.11dd (16,0, 7.5)
348 dd (16.0, 9.5)

2" 5.72 4 (10.0) 5.72 4 (10.0} 5.30 br dd (9.5, 1.5)

Me-3” 1.47s 147 s 177 br s

Me-3” 1.47s 147 s

H,-4" — — 495br s

Hg-4" — — 510 br s

OMe-5 3895 390 s 394

OMe-4' 3825 — 3.82

H,-1" 453 br d (7.0)

2 5.50 tm (7.0)
Me-3" 1.74 br d (1.0)
Me-3" 1.80 br d (1.0)

*See also Refs [3, 6].
Coupling constants (J in Hz) in parentheses.
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Table 2. '*C NMR spectral data compounds 2, 3, 9 and 10

C 2% 3 9 10

2 150.3 152.5 150.3 150.2

3 125.5 1234 125.5 1254

4 174.9 180.0 174.9 175.1

5 155.7 156.9 155.7 156.3

6 1132 114.5* 113.2 117.2

7 158.0 157.2 157.9 164.3

8 100.6 94.8 100.6 93.8

9 158.6 159.7 158.6 159.6

10 113.2 ¥ 113.2 113.0

U 124.2 123.0 1241 124.2

2 130.3 130.1 130.2 1303

3 1139 1140 114.6 113.8

4 159.5 1594 158.7 159.4

Fig. 2. Long-range couplings o(l))served in the '3C-'H COSY of 2 1;82 i;g? i;gg };(3)2

10. 1” 116.1 115.5 116.1 31.5

2 130.7 128.2 130.6 87.6

3 776 71.5 77.6 1429

Preparation and CD measurements of the osmate es- 47 . _ — 1128

ter—pyridine complex of 10 [9]. A solution of 10 (0.44 mg, Me-3” 28.3 283 28.2 15.0
1.2 umol) in CH,Cl, (65 pl) containing 25 umol of py- Me-3" 283 28.3 28.2 -

ridine was treated with OsO, (1.4 umol in 10 ul CHCl;) OMe-5 63.0 — 62.7 61.0

for about 30 min. The mixture was diluted with CH,Cl, OMe4’ 55.3 55.3 — 55.2
to a final vol. of 2.8 ml. The CD curve of this solution !” — - 64.7 -
showed a positive Cotton effect at 480 nm. For compari- 2,,, - - 119.7 -
son, the same procedure and measurement with R-con- 13\4 gu o o 1;2; -
figurated rotenone exhibited a negative Cotton effect at MZ:3'” B - 18'1 B

460 nm.

Selective demethylation of compound 2 with BCl, [8]. *See also ref. [4].
A cold satd soln of BCl; in CHCl, was added dropwise tSignal not recognizable.
under stirring to a cold soln of 2 (500 mg) in CHCl, “Values may be interchanged.
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(20 ml) until the mixture turned brown and further addi-
tion of BCl; produced no change in colour. H,O (60 ml)
was added and the mixture extracted with CHCI,
(3 x 50 ml). The solvent was removed in vacuo to obtain
a brown residue which on crystallization yielded yellow-
ish crystals (350 mg, 73%) of 4’-O-methylalpinumiso-
flavone (3). Mp 132-134° (ref. [3] mp 137-138°). UV, IR,
'HNMR in agreement with published data [3,11].
3CNMR: see Table 2.
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