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Abstract—Three new isoflavanones, named (3R)-5.7,2".3-tetrahydroxy-4'-methoxy-5"-prenylisoflavanone.
(3R)-7,2",3'-trihydroxy-4'-methoxy-5-prenylisoflavanone and (35)-3.7.2",3"-tetrahydroxy-4'-methoxy-5'-pre-
nylisoflavanone were isolated from the stembark of Geoffroeua decorticans. The structures were confirmed

by means of spectral analysis including 2D-NMR techniques.
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INTRODUCTION

The small tree Geoffroea decorticans (Hook. &
Arn.) Burkart (Leguminosae) [1], is one of five
species of the genus Geoffroea which is distributed
through South America [2]. In the Bolivian Chaco
region, it is commonly known as “Quimiri” or
“Kumbaru™ and currently used as a remedy for
dysentery [1]. Little is known about this genus and
only the presence of non-specific phytohaemaggluti-
nins has been reported [3].

In the present study we report the isolation and
identification of three new isoflavanones (1-3), as
well as lupeol and lupenone from the stembark of
G. decorticans. The isoflavanones are biosynthetic
intermediates between isoflavones and pterocarpan
or isoflavan phytoalexins, and they often accumu-
late when leguminous plants are challenged by
fungi or abiotic agents {4].

RESULTS AND DISCUSSION

Fractionation of the ethanolic extract of
Geoffroea decorticans (see Experimental) yielded
three isoflavanoids. Compound 1 [C5H>.04],
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showed in its mass spectrum a parent peak at m/z
386 (53%), and two fragment ions at #7/z 153 and
234 originating from a retro-Diels-Alder cleavage of
ring C. The ion peak at m/z 153 (100%) suggested
the presence of two hydroxyl groups in ring A. On
the other hand, the ion fragment m/z 234 arising
from ring B suggested that this ring had one meth-
oxyl, one prenyl and two hydroxyl substituents.
Peaks at m/z 69 and 55 confirmed the presence of a
preny! group. The weak relative intensity of the
fragment M-35 (4%) was as a result of the loss of a
neutral fragment C4H7 from a prenyl group, such a
loss being characteristic of compounds having a
prenyl group adjacent to methoxyl group(s) {5]. The
IR spectrum displayed absorption bands due to the
presence of hydroxyl group(s) (3378 cm™'), and a
carbonyl group (1636cm™"). The '"H NMR spec-
trum (500 MHz, CD;0D) (Table 1) revealed the
presence of: (i) three signals of an ABX system due
to the C-2 (6 4.44 dd and 4.60 dd) and C-3 protons
(6 4.18 dd) of an isoflavanone skeleton; (ii) four sig-
nals [& 1.65 (3H, s), 1.69 (3H, ), 3.22 (2H. 4,

= 7.4 Hz), 5.20 (1H, 1. / = 7.4 Hz)] indicating the
presence of one prenyl group: (iii) three signals in
the aromatic region corresponding to the B-ring
proton H-6" (4 6.36, 5). and two protons with a
meta coupling in ring A [6 5.92 (d. 2.0 Hz) and 5.89
(d, J = 2.0 Hz)] assignable to H-6 and H-8 respect-
ively; (iv) finally, a singlet at & 3.76 was ascribed to
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1 R;=H, R,;=0H
2 Ri=Ry=H
3 R{=0OH,R;=H

the methoxyl group of position 4, in agreement
with the HMBC experiment [6]; thus, the long-
range correlation of C-4° with H-1", and H-6', as
well as with the protons of the C-4" methoxyl group
were observed. The H-6' proton was assigned by its
long-range coupling with C-1" and C-3, showing
that the prenyl group was attached at C-5.
Furthermore, the benzylic coupling observed
between H-6' and H-1" in the COSY experiment
was in agreement with the proposed assignment.
The 'C NMR spectrum (CDCl3/CD;0D) of 1,
(Table 2), was consistent with a prenylisoflavanone
structure. The most prominent signals were: (i) the
presence of a prenyl substituent, which was con-
firmed by five resonances at ¢ 27.5 (CHj), 122.7
(CH), 132.0 (C). 17.3 (CHj3) and 25.2 (CH;). The
chemical shift of the methylene carbon indicated
that one of the orthe positions adjacent to the pre-
nyl group was replaced by an oxygenated substitu-
ent and the other by a hydrogen atom [7]; (ii) the
chemical shift of the carbonyl resonance (C-4) at J
196.9 was indicative of an hydroxyl substituent in

Table 1. '"H NMR, HMQC and HMBC data for com-
pound 1 (J given in Hz in parentheses)

H B HMQC HMBC
2a 444dd (11.0.5.2) 6981  C-3.C-4,C9.C-I'

2b 460dd (11.0.94) 6981  C-4.C9.

3 418dd (9.4.52)  464d  C-4.CY

6 5.92 d (2.0} 96.1d  C-10

8 5.90 d (2.0) 950d  C9

6 6.36 5 11984  C-3.C-2, C-4. C-1"

1 323d4(74) 2H) 2751  C4.C-5. C-6.C-2.C3
2 520 bri7.4, <) 122.7d

4 1.66 173g  C-2%, C-3". C-5'

5 170 2524 C2.C-3.C4

OMe 3.75s 6024  C4
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Table 2. '*C NMR chemical shifts for compounds 1-
3.Solvents: 1: CDCl;/CD,0D, 2: CD;COCD;, 3: CD,OD.

C 1 2 3

2 69.8 1 7141 749 ¢
3 46.4 d 480 d 75.8 5
4 196.9 5 1914 5 192.0 5
5 164.0 5 130.1 d 130.9 d
6 96.1 d 13 d 112.0 d
7 166.4 5 165.2 s 166.5 s
8 95.0 d 103.4 d 103.5 4
9 163.2 5 164.7 5 164.9 s
10 102.3 s 1155 s 114.0 5
I 7.2 s 119.4 5 1219 5
2 142.0 5 143.5 s 1433 s
3 137.6 5 138.8 s 139.4 5
s 145.5 5 146.4 5 147.7 5
s 126.0 5 126.2 5 126.4 5
6 119.8 d 120.6 d 118.6 d
1" 2751 285 ¢ 28.8 1
> 122.7 d 124.3 d 124.5 d
3" 132.0 5 132.1 5 132.8 5
4 173 ¢ 17.7 q 17.8 ¢
5" 2524 258 ¢ 2594
OMe 60.2 ¢ 60.8 ¢ 60.9 ¢

position 5 [8]; (iii) the deshielding of the methoxyl
group (6 60.2) indicated that it was ortho-disubsti-
tuted, acquiring an out-of-plane conformation
instead of the planar disposition adopted when it is
ortho-monosubstituted or ortho-nonsubstituted [9);
(iv) the presence of hydroxyl group substituents at
both C-2" and C-3' was established by the deshield-
ing effect on the quaternary carbons (6 142.0 and
137.6, respectively). The signal at o 142.0 was
assigned to C-2' by its long-range coupling with H-
3 as well as with H-6'. Thus, compound 1 is
5,7.2".3'-tetrahydroxy-4'-methoxy-5'-prenylisoflava-
none. Its absolute configuration was established as
(3R) on the basis of a positive Cotton Effect at
347 nm in its CD spectrum [10].

Compound 2, [C3H»>04], showed in its mass
spectrum a molecular ion peak at m/z 370 (56%)
and two fragment tons at m/z 137 and 234. The
most significant difference compared to compound
1, was the fragment at m/z 137 (100%) which was
indicative of the presence of a single hydroxyl
group in ring A. The 'H NMR spectrum
(500 MHz, CD;OD) though similar to that of 1,
showed four downfield signals corresponding to the
proton H-6" (d 6.31 s), and three protons of ring A
[6 7.75 (d, J = 8.5 Hz), 6.50 (dd, J = 8.5, 2.0 Hz)
and 6.32 (d. J = 2.0 Hz)] establishing an ortho,
ortho-meta, meta coupling system due to the pro-
tons H-5, H-6 and H-8, respectively. The proton H-
5 is deshielded by its peri interaction with the car-
bonyl group. The chemical shift of the carbonyl
group at C-4 (191.4 ppm) corroborated the absence
of an hydroxyl substituent at C-5 position [8].
Thus, compound 2 is 7,2".3'-trihydroxy-4’-methoxy-
5'-prenylisoflavanone. A positive Cotton Effect at
340 nm in its CD spectrum again indicates a (3R)
configuration [10].
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Table 3. '"H NMR, HMQC and HMBC data for com-
pound 2 (J given in Hz in parentheses)

H d ’ HMQC HMBC

2a 446 dd (11.0.5.0) 7141+ C-3, C-4, C9, C-1

2b 462 dd (11.0,9.5) 7141+ C-3,C4,C9, C-1

3 4.11 dd (9.5. 5.0) 48.0 ¢ C-2,C-4,C-1', C-2, C-6
5 7.75d (8.5) 130.1d  C-4,C9

6 6.50 dd (8.5, 2.0) 1134 C8,C-10

8 6.32 d (2.0) 103.4d  C-6, C-7, C-9, C-10.

6 6.31 s 1206 4 C-3.C-2,C-4, C-1"

1" 3.19d(6.7) 285 ¢ C-4,C-5 C6,C-27.C3
- 516 bre (6.7, <1) 1243 d  C-1",C-4", C-5"

4" 1.62 5 17.7 ¢4 C-2", C-3", C-§"

5" 1.66 s 258 ¢ 2" C-3", C-¢4"

OMe 3.71s 60.8 ¢ Cc-4

In the mass spectrum of compound 3 [Cs,H,,04]
a weak parent peak at m/z 386 (6%) was detected,
as well as prominent fragments at m/z 137 (100%)
and 250 (4%) caused by a retro-Diels-Alder clea-
vage. The base peak at m/z 137 resulted from the
A-ring fragment and clearly showed that this moi-
ety possessed one hydroxyl group. On the other
hand, the fragment ion at m/z 250 suggested that
there was one methoxyl, one prenyl and three hy-
droxyl group substituents in the other moiety. The
"H NMR spectrum (500 MHz, CD;0OD) was very
similar to that of 2; the most important difference
being the AB system at ¢ 4.88 ¢ and 421 d
(Jap=12.0 Hz) assignable to the two C-2 protons,
indicating that position 3 was substituted. This was
confirmed, in the *C NMR spectrum of compound
3 (Table 2) in which the signals of C-2, C-3 and C-
1" are shifted by +3.2, +27.4 and +3.0 ppm (rela-
tive to those of compound 2), thus corroborating
the presence of the hydroxyl group at C-3. Thus,
compound 3 is 3,7,2".3"-tetrahydroxy-4'-methoxy-5'-
prenylisofiavanone. A negative Cotton Effect at
331 nm in its CD spectrum indicates that its absol-
ute configuration is (35).

The isoflavanoids pervilleanone and its 3-O-
demethyl derivative, from Milletiia pervilleana. have
the same substitution pattern as compounds 2 and
3 [10]. The isolation of prenylated isoflavanones
lacking an hydroxyl group at C-5 is very rare in
nature. and their presence in several genera of legu-
minous plants, like Sophora, is of intrageneric che-
mosystematic value [11].

EXPERIMENTAL

General. Mps were uncorr. IR spectra were
measured in KBr discs or as dry films. EIMS at
70eV. 'H, C NMR, DEPT, NOE, COSY,
HMQC, and HMBC spectra were recorded in a
Bruker 360 and in a Varian VXR 500, using the
solvent specified. Chemical shifts were reported in §
units (ppm) and coupling constants (J) in Hz. Silica
gel Merck (60-200 mesh) and silica gel 60 G (mean
particle size 5 ym) were used for CC and VLC, re-
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spectively, and silica gel 60 Fys4 Merck (0.25 mm
and 1mm) for analyt. and prep. TLC. Spots on
chromatograms were detected under UV light (254
and 365 nm) and by spraying with 10% H,SO, fol-
lowed by heating.

Plant material. The stembark of G. decorticans
was collected near Brecha (Santa Cruz, Bolivia), in
November 1995. The plant material was identified
by Rossy de Michel and a voucher specimen is on
deposit in the Herbario Nacional de Bolivia, La
Paz.

Extraction and isolation

Dried stembark of Geoffroea decorticans (1.5 kg)
was crushed and macerated with light petrol (40—
60°) at room temperature for 3 days. The extract
was evapd under red. pres., and the residue (6.3 g)
was chromatographed by CC affording lupeol
(300 mg) and lupenone (9 mg). After this, the plant
material was extracted with EtOH at room tem-
perature affording 16.3 g of crude extract which was
partitioned with CH,Cl,. The CH,Cl, extract
(2.6 g) was chromatographed by VLC on silica gel
eluting with light petrol, increasing the polarity
with EtOAc giving isoflavanones 1 (70 mg), 2
(120 mg) and 3 (20 mg). Final purification was car-
ried out by prep. TLC using light petrol-EtOAc
(3:2) as eluent,

(3R )-5,7,2".3'-tetrahydroxy-4'-methoxy-5'-prenyli-
soflavanone (1). mp 256-258°C; [2]p +3° (MeOH,
¢ 0.43); IR vy, em™': 3378, 2923, 1636, 1466,
1376, 1274, 1162, 1087, 1027. EI-MS m/z (rel. int.)
386 (47) [M 71, 331 (4), 260 (24). 245 (20), 234 (8),
154(35), 153 (100), 77 (15), 69 (35), 55 (15). For 'H
and "*C NMR see Tables 1 and 2.

3R )-7.2".3-trihydroxy-4"-methoxy-5'"-prenylisofia-
vanone (2). mp 152-154°C; [a]p +6° (MeOH, ¢
0.56); IR vya, com—': 3357, 2916, 1601, 1504, 1467,
1372, 1274, 1162, 1084, 1026, 836. EI-MS m/z (rel.
int.) 370 (56) [M "], 315 (5), 234 (13). 219 (12), 179
(10), 178 (12). 137 (100), 69 (28), S5 (15). For 'H
and '3C NMR see Tables 3 and 2, respectively.

(35)-3.7.2 3 -tetrahydroxy-4 -methoxy-5-prenyli-
soflavanone (3). mp 214-216°C; [«]p +9.3°
(MeOH. ¢ 1.19); IR vy, cm ' 3372, 1602, 1468,

Table 4. '"H NMR, HMQC and HMBC data for com-
pound 3 (J given in Hz in parentheses)

H d HMQC HMBC

2a 421 d(12.0) 749 ¢ C-3,C-4,C9,C-1
2b 488 d (12.0) 749 1 C-4. C-9. C-I’

5 7.80 d (8.6) 13094 C-4.C7.C9

6 6.55 dd (8.6,2.0) 11204 C-8, C-10

8 6.34 4 (2.0) 103.54d  C-6.C-9, C-10

[ 6.77 s 118.6d  C-3.C-2.C4. C-]
1” 3.25d(7.4) 288 ¢ C-4', C-5, C-6', C-2", C-3"
2" 5221(74) 12454 C47,C-5"

4" 1.68 s 178 ¢ C-27, C-3". C-5"

5" L7l s 259 ¢ 27, C-3".C4
OMe 3765 60.9 ¢ C-4
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1374, 1277, 1162, 1091. EI-MS m/z (rel. int.) 386
(6) [IM"1,. 369 (13), 368 (47), 313 (12), 299 (13),
250 (4), 138 (12), 137 (100), 121 (12), 53 (11). For
"H and '3C NMR see Tables 4 and 2, respectively.

Lupeo! and lupenone were identified by compari-
son of their chromatographic and spectroscopic
data ([a]p, IR, MS, 'H and '*C NMR) with those
available in the literature [12].
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