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Abstract—A new furanoflavone, named sanaganone, was isolated from the root bark of Millettia sanagana in addition
to four known compounds, pongamol, lanceolatin B, kanjone and 5-methoxy furano [7,8:4",5"] flavone. The
structure of the new compound was elucidated by spectroscopic analysis, including 2D NMR techniques (DQF
COSY, HETCOR, long-range HETCOR and NOESY), as 2”,2"-dimethylpyrano [5,6:5",6"] furano [7.8:4",5"]

flavone.

INTRODUCTION

Millettia sanagana is a shrub that grows in the under-
growth of the rain forest of the Central and South prov-
inces of Cameroon [1]. Its use in the treatment of intesti-
nal parasites and cholic in children, coupled with the fact
that other members of this genus have been reported to
show insecticidal [2, 3], piscicidal [3,4] and mollus-
cicidal [3, 4] activities, prompted our investigation on
this species.

Recent chemical investigations of some Millettia spe-
cies revealed the presence of alkaloids [5-7], flavonoids
[8] and diterpenoids {9]. In this paper, we describe the
isolation and characterization of a new furanoflavone,
sanaganone (1), from the root bark of M. sanagana along
with the known compounds, pongamol (2), lanceolatin
B (3), kanjone (4) and its isomer, 5-methoxy furano
[7,8:4",5"] flavone (5).

RESULTS AND DISCUSSION

Dried and powdered root bark of M. sanagana was
extracted with methanol in a Soxhiet apparatus and the
extract concentrated to dryness. The residue was then
suspended in a mixture of methanol-water (7:3) and
successively fractionated into n-hexane-, CH,Cl,-,
acetone-, methanol-soluble fractions and insoluble ma-
terial. Extensive chromatography over silica gel of the
CH,Cl, extract afforded a new furanoflavone, sana-
ganone (1), in addition to four known compounds (2)—(5).

Sanaganone (1), mp 168°, was isolated as yellow
needles. Its molecular formula, C,,H,;c0,4, was deter-
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mined by HR mass spectrometry and is in accord with
'H and '3*C NMR data summarized in Table 1. The EI
mass spectrum showed a stable ion [M — 15]* peak at
m/z 329 as the base peak and only two other intense
peaks at m/z 344 [M]* and m/z 227. A yellow-brown
colouration of (1) in the Shinoda test and its UV spec-
trum [AM°" nm (log ¢): 224 (4.38), 252 (4.15), 306 (4.48)]
are characteristic of a furanoflavonoid chromophore
[10-12]. The IR spectrum showed an absorption band
due to the presence of conjugated carbonyl (1649 cm 1)
but no band for hydroxyl groups. Based on ‘H-'H
COSY, 'H-'*C HETCOR, long-range HETCOR and
NOESY experiments, structure (1) was established for
sanaganone.

The presence of a gem-dimethylchromene moiety in (1)
was supported by a sharp 6H singlet at 51.53 and an AB
spin system at §5.72 (J = 103 Hz, H-3") and 68.11
(J/ = 10.3 Hz, H-4""). The '"H NMR spectrum of (1) also
revealed the presence of a sharp one-proton singlet at
46.74 for H-2, which fell in the normal chemical shift
region for flavone [11]. A typical two one-proton doublet
at 7.12 and 67.70 (J = 1.8 Hz) could be assigned to the
H-3" and H-2" protons, respectively, of the furan ring.
Furthermore, a two-proton multiplet centred at §7.88
and a three-proton multiplet centred at 7.50 suggested
the presence of aromatic protons in the unsubstituted
B ring.

The position of the furan ring on ring A was unam-
biguously determined on the basis of the NOESY spec-
trum which showed correlation contours between H-
2'/H-6' and H-3" (H-2'/H-6 also gave correlation con-
tours with H-3 and H-3'/H-5). This finding indicated
clearly that the furan ring was fused in an angular form
on ring A at positions 7, 8. This led us to conclude that
the pyran moiety was also fused in an angular manner on
ring A, but at positions 5, 6. The position of the gem-
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Table 1. "H (500 MHz) and '3C NMR (125 MHz) spectral data for sanaganone (1) and lanceolatin B (3) in

CDCl,**
(1) 3

Compound 'H [8, multiplicity, I (Hz}] 13C (3, multiplicity) 13C (4, multiplicity)
¢

2 160.8 s 162.7 s
3 6.74 () 1089 d 108.1 d
4 180.4 s 178.2 s
5 1153 s 121.8d
6 136.8 s 1102 d
7 1469 s 1584 s
8 118.4 s 1172 s
9 146.2 s 1509 s
10 1149 s 1194 s
1 1316 s 1318 s
Y 7.88 (m) 1259 4 1262 d
3 7.50 {m) 1290 d 129.1d
4 7.50 (m) 1312 d 131.5d
5 7.50 (m) 12904 129.1d
6 7.88 (m) 12594d 126.2d
R 7.70 (d, 1.8) 146.0 d 1458 d
3" 7.12 (d. 1.8) 1049 d 1042 d
2 76.5 s —

3 572 (d. 10.3) 129.6 d —

4 8.11 (d, 10.3) 1212 d —

7 153 (s) 2754

8" 153 (s) 275 ¢ —

*Chemical shifts in ppm relative to solvent signals (7.26 for 'H and 77.0 ppm for '*C NMR).
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Scheme 1. Significant 'H-'3C long-range correlations ob-
served for sanaganone (1).

dimethylchromene on ring A was confirmed by long-
range HETCOR experiments shown in Scheme 1 and by
the magnitude of the '*C NMR chemical shifts of C-5,
C-6, C-7 and C-10 as compared with, e.g. 3 (Table 1). On
the basis of the above spectroscopic studies, sanaganone
(1) was thus identified as 2",2”-dimethylpyrano
[5,6:5,6"] furano [7,8:4",5"] flavone.

Pongamol (2), mp 127°, obtained as brown prisms, has
previously been isolated from seeds and flowers of Pon-
gamia glabra [12, 131, as well as from Tephrosia purpurea
and its structure has been determined by X-ray analysis
[14]. The NMR data published [12, 14] for pongamol (2)
matched very well with those obtained in the present
investigation.

Compound (3), mp 138, obtained as needles had an
empirical formula of C,;H,,0;. NMR analysis (‘H, '*C,
HETCOR) showed that the structure of (3) was identical
to that of lanceolatin B previously isolated from the
flowers of P. glabra [13] and recently reported as con-
stituent of the root bark of P. pinnata [15].

Compounds (4), and its isomer (5), were identified as
kanjone and S-methoxyfurano [7,8:4",5"] flavone, re-
spectively, from spectral data and physical constants
which matched with literature values [13, 16].

EXPERIMENTAL

All mps are uncorr. 'H and '*C NMR spectra were
recorded with TMS as int. ref. and chemical shifts are
given in & values. 'H-'H COSY, HETCOR, long-range
HETCOR and NOESY expts were performed with the
usual pulse-sequence and data processing was obtained
with standard software.

Plant material. Root bark of M. sanagana was col-
lected near Obala in the Central province of Cameroon,
in January 1994. A voucher specimen documenting the
collection was identified at the National Herbarium,
Yaounde, Cameroon and is on deposit there.

Extraction and isolation. Air-dried powdered root
bark (11 kg) was extracted with MeOH and evapd to
dryness. The MeOH concentrate (590 g) was then dis-
solved in MeOH-H,O (7:3) and fractionated into
n-hexane-, (70 g), CH,Cl,- (80g). Me,CO- (45p),
MeOH-soluble frs (315 g) and insoluble material (50 g).

The CH,Cl, fr. (80 g) was subjected to coarse sepn
by CC over silica gel (0.2-0.5 mm), elution being carried
out with n-hexane, n-hexane-CH,Cl,, CH,Cl, and
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CH,Cl,-MeOH mixts. A total of 420 frs of 400 ml each,
were collected and combined on the basis of TLC com-
position. Frs 14-17 (hexane—CH,Cl,, 3:1) gave 0.8 g of
sanaganone (1), recrystallized from hexane—-CH,Cl,. Frs
21-24, eluted with hexane—-CH,Cl, (2:1), gave 2 g of 2,
which was recrystallized from n-hexane~CH,Cl,. Frs
62-69 (hexane-CH,Cl,, 1:2) gave 1.2 g of a pale yellow
compound (3), recrystallized from hexane—CH,Cl;. Frs
86—88 (hexane—CH,Cl,, 1:4) yielded 3.4 g of a mixt. of
3 compounds. Further sepn by CC over silica gel eluting
with n-hexane—CH,Cl,, afforded 4, which was recrystal-
lized from CH,Cl,. Frs 97-99 (hexane—CH,Cl,, 1:9)
gave 025g of 5 which was recrystallized from
MeOH-CH,Cl,.

Sanaganone (1). Yellow needles, mp 168°. Positive reac-
tion (yellow-brown colouration) to Mg-HCI test.
HREIMS: 344.1061 (calcd 344.1048 for C,,H;60,).
EIMS m/z (rel. int.): 344 [M]™ (38), 329 (100), 303 (6), 227
(22). UV AMOH nm (log ¢): 224 (4.38), 252 (4.15), 306 (4.48).
IR vKBrcm™!: 29735, 1649 (conj. C=0), 1605, 1443, 1417,
1368, 1336, 1148, 1070, 800 and 762. '"H NMR (500 MHz,
CDCl,): Table 1. 13C NMR (125 MHz, CDCl;): Table 1.

Pongamol (2). Brown prisms from hexane-CH,Cl,.
Mp 127° (lit. [13] 127-128°). IR, UV, 'H and '*CNMR
matched well with lit. [14].

Lanceolatin B (3). Needles, mp 138° (lit. [13, 16], mp
137°). Yellow colouration with Mg-HCl. HREIMS:
262.0624 (caled 262.0629 for C,5H,,0;). IR, UV and
'"HNMR identical to lit. values [15]. For '3C NMR
spectral data: Table 1.

Kanjone (4). Needles, mp 189° (lit. [13, 16] mp
187-188°). Orange colouration with Mg-HCI. Spectro-
scopic data (IR, UV, 'H and '*CNMR) identical to lit.
[13,16].

5-Methoxy furano [7,8:4",5"] flavone (5). Needles, mp
178° (lit. [16] mp 176°). Spectroscopic data matched well
with lit. [16].
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