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Two new isoflavanones, 35,3'-dihydroxy-4'-methoxy-5'-(3-methyl-1,3-butadienyl)-2",2”-
dimethylpyrano[5,6:6,7]isoflavanone (1) and 5,3'-dihydroxy-5'-(3-hydroxy-3-methyl-1-bute-
nyl)-4'-methoxy-2",2"-dimethylpyrano[5,6:6,7]isoflavanone (2), together with two known
isoflavonoids, cristacarpin, and euchrenone b,,, were isolated from the stems of Erythrina
costaricensis. Their structures were established on the basis of spectroscopic evidence. These
new compounds are rare isoflavanones, possessing both a 2,2-dimethylpyran substituent and a
prenyl analog. The antibacterial activities of 1 and 2 against the methicillin-resistant

Staphylococcus aureus were examined.
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1. Introduction

The genus Erythrina (Leguminosae) has about
110 species distributed in the tropical and
subtropical regions of the world, and has often
been used for the folklore medicinal treatment
of microbial infections [1]. We have recently
reported a 2-arylbenzofuran (erythbidin E),
possessing potent antibacterial activity against
methicillin-resistant Staphylococcus aureus
(MRSA), which has been isolated from the
roots of Erythrina X bidwillii [2]. As a
continuation of our screening of anti-MRSA
isoflavonoids from Erythrina plants, we have
focused our attention on the isolation of the
secondary metabolites of Erythrina costari-
censis Micheli and their antibacterial activities.
E. costaricensis, a small tree with brilliant red
flowers, is native to the forests of Central
America. A phytochemical study of this plant
documented the isolation of a few Erythrina
alkaloids (erysodine, erysonine, and erysopine)

[3], while the investigation of the non-
alkaloidal metabolites has not yet been done.
We now describe the isolation and structural
elucidation of two new isoflavanones, 1 and 2,
along with two known compounds, cristacarpin
[4] and euchrenone by [5] from the stems of
this plant, and also report the anti-MRSA
activities of the newly isolated compounds 1
and 2 (Figure 1).

2. Results and discussion

The CH,Cl,-soluble portion of the acetone
extract of the E. costaricensis stems, upon
silica gel chromatography, gave two new
isoflavanones (1 and 2), together with two
known compounds, cristacarpin and euchre-
none by.

Compound 1 was obtained in the racemic
form and its molecular formula, C,5H56Og,
was determined from the HREIMS at m/z
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Figure 1. Structures of compounds 1 and 2.

434.1722 [M]". This compound was deter-
mined to be an isoflavanone based on the
characteristic spectral data [1640cm ™" for
the conjugated carbonyl group in the IR
spectrum and a set of aliphatic proton signals
(8 4.02 and 4.68) in the '"H NMR spectrum
(Table 1)]. Isoflavanones have been generally
obtained as racemates, because the extraction
and isolation process leads to racemization of
the isoflavanones [6]. The '"H NMR spectrum
showed an aromatic proton singlet (6 5.91)
and a 2,2-dimethylpyran substituent (6 1.43,
1.44, 5.64, and 6.57) on A-ring, as well as
metha-coupled aromatic protons (6 6.81 and
7.14), a 3-methyl-1,3-butadienyl moiety (6
1.98, 5.09, 5.12, 6.82, and 6.98), and a
methoxyl group (6 3.77) on B-ring. The
presence of the dimethylpyran ring was
confirmed by the characteristic fragment ion
(IM — CH;]" m/z 419, base peak) [7] in the
EIMS spectrum. The location of the pyran
ring fused to the C-6 and C-7 positions was
based on the heteronuclear multiple-bond
correlation (HMBC) experiment (Figure 2),
which indicated a correlation between an
olefinic proton at C-3" and a quaternary
carbon at C-6, and correlations between an
olefinic proton at C-4” and quaternary
carbons at C-6 and C-7. The methoxyl and
the butadienyl groups were assigned to the
C-4' and C-5' positions, respectively, based
on both the HMBC spectrum (correlations:
H-6'/C-1", H-2"/C-5', and OCH;-4'/C-4")
and the NOESY data (NOE interaction:
H-1"/OCH3-4") (Figure 2). Attachment of

the B-ring (3-hydroxy-4-methoxy-5-(3-
methyl-1,3-butadienyl)phenyl moiety) to
C-ring (chroman ring) at the C-3 position
was decided from the HMBC spectrum
(correlations: H-2//C-3 and H-6//C-3). Thus,
compound 1 was established as 5,3'-dihy-
droxy-4'-methoxy-5'-(3-methyl-1,3-butadie-
nyl)-2",2"-dimethylpyrano[5,6:6,7]isoflava-
none.

Compound 2 was also obtained in the
racemic form, whose molecular formula,
C,6H,307, was determined on the basis of the
HRFABMS (positive mode) at m/z 453.1906
[M + H]*. Compound 2 also has the iso-
flavanone skeleton, indicated by the specific
spectral data [1640cm ™" in the IR spectrum
and a set of aliphatic proton signals (64.01 and
4.66) in the '"H NMR spectrum]. The 'H and
13C NMR (Table 1) spectral data of 2 were
similar to those of 1, except for the disap-
pearance of a 3-methyl-1,3-butadienyl group
on the B-ring of 1 and the presence of a 3-
hydroxy-3-methyl-1-butenyl moiety in 2,
which was characterized by the 'H NMR
spectrum [two methyl groups (6 1.35) and two
olefinic protons (6 6.45 and 6.85)]. The location
of the butenyl moiety at the C-5' position was
confirmed from both the HMBC experiment
(correlations: H-6//C-1"" and H-2""/C-5") and
the NOESY spectrum (NOE interactions: H-
6//H-2" and H-1"/OCH;-4') (Figure 3). Thus,
the structure of compound 2 was determined to
be 5,3'-dihydroxy-5'-(3-hydroxy-3-methyl-
1-butenyl)-4’-methoxy-2",2"-dimethylpyr-
ano[5,6:6,7]isoflavanone.
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Table 1. 'H NMR and >C NMR spectral data of 1 and 2 (in acetone-d).

1 2
No. Sy (J in Hz) Oc oy (J in Hz) Oc
2 4.68 m 71.9 4.66 d (6.4) 72.0
3 4.02 dd (7.3, 5.2) 51.3 4.01t(6.4) 51.3
4 197.8 197.9
5 159.6 159.6
6 103.5 103.4
7 162.7 162.6
8 591s 96.3 591s 96.3
9 163.5 163.6
10 103.5 103.5
K 132.6 132.5
2 6.81d (2.0) 116.6 6.78 d (2.0) 116.0
3 151.2 151.1
4 145.9 145.7
5! 132.0 132.2
6 7.14 d (2.0) 118.1 7.04 d (2.0) 118.4
2" 79.1 79.0
3" 5.64 d (10.3) 127.4 5.64 d (10.3) 127.4
4" 6.57 d (10.3) 115.6 6.57 d (10.3) 115.6
5" 143 s 28.5 144 s 28.5
6" 1.44 s 28.5 1.44 s 28.5
1" 6.82 d (16.6) 123.7 6.85d (16.1) 120.6
21 6.98 d (16.6) 133.6 6.45 d (16.1) 141.2
3" 143.2 70.7
4m 5.09 brs 118.0 1.35s 30.4
5.12 brs

5" 1.98 brs 18.6 1.35s 30.4
4'-OCHj; 377s 61.2 373 s 61.0
3'-OH 8.19 brs 7.35 brs®

3"_OH 8.11 brs*

5-OH 12.55 brs 12.57 brs

Note: 500 MHz for 'H NMR and 125 MHz for '*C NMR.
#Assignments may be interchanged.

These two new compounds 1 and 2 are the
rare isoflavanones, possessing both a 2,2-
dimethylpyran substituent and a prenyl
analog in the structure.

The antibacterial activity of the two
new compounds 1 and 2 against 13 strains
of MRSA was investigated using a previous
procedure [8]. Compound 2 exhibited a weak
anti-MRSA activity (MICso: 25 wg/ml) and
compound 1 failed to inhibit the growth of
all the MRSA strains at the concentration of
50 pg/ml. The new compounds isolated in the
present study showed low or no anti-MRSA
activity. In contrast, an isoflavanone deriva-
tive with the prenyl group on the A-ring

(bidwillon B) exhibited a strong anti-MRSA
activity [9]. Thus, it is considered that the
presence and position of the prenyl group in
the isoflavanones may play an important role
in the anti-MRSA activity [9].

3. Experimental
3.1 General experimental procedures

The optical rotations were recorded at 23°C
using a JASCO DIP-370 digital polarimeter.
The circular dichroism (CD) spectra were
measured by a JASCO J-725 spectropolari-
meter. The IR and UV spectra were recorded
using a JASCO IR-810 spectrophotometer and
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Figure 2. Key HMBC and NOESY correlations of 1.

a Beckman DU-530 spectrophotometer,
respectively. The MS spectra were determined
by a JEOL JMS-SX 102A spectrometer. The
'"H and '*C NMR spectra were measured using
a JEOL ECA-500 (500MHz for 'H and
125 MHz for '°C) spectrometer. Assignments
of the "H and '*C NMR spectroscopic signals
of 1 and 2 were made on the basis of "H—'H
COSY, NOESY, HMQC, and HMBC spectra.
Column chromatography was performed using
Merck silica gel (230-400 mesh). The
minimum inhibitory concentrations (MICs)
and minimum bactericidal concentrations for
the new compounds 1 and 2 against the 13
MRSA strains were investigated as previously
reported [8].

3.2 Plant material

The stems of Erythrina costaricensis were
collected in the Prov. de Cocle, Panama, in
November 2001, and identified by Dr Yoichi
Tateishi (one of the authors). A voucher
specimen (Tateishi & Kajita 0111053) has

been deposited in the Herbarium, Faculty of
Education, University of the Ryukyus.

3.3 Extraction and isolation

The dried powder of the stems (460 g) was
macerated with acetone (3 X 31) for 2 days
and the solvent was removed to produce a
dark-green residue. The residue (26.4 g) was
divided into n-hexane-, CH,Cl,-, and EtOAc-
soluble fractions. The CH,Cl,-soluble frac-
tion (10.6g) was first applied to column
chromatography on silica gel eluting with
CHClsy—acetone (10:1 — 3:1 — 1:1) (each
200 ml) to afford eight fractions. Fraction 2
(1.28 g) was purified by repeated silica gel
column chromatography using n-hexane-—
acetone (5:1) and benzene-EtOAc (40:1) to
give 1 (34.8mg). Fraction 6 (980 mg) was
separated by careful silica gel column
chromatography using n-hexane—acetone
(2:1) and benzene—EtOAc (3:1) to yield 2
(17.7 mg), cristacarpin (5.2 mg) and euchre-
none bo (7 mg).
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Figure 3. Key HMBC and NOESY correlations of 2.

3.3.1 Compound 1

Amorphous powder. [a]p O (¢ 0.1, MeOH);
CD (c 239 X 107°, MeOH): no Cotton
effect; UV (MeOH) A« (loge) nm: 300 sh
(4.38), 273 (4.66), 228 (4.39), 207 (4.32); IR
(KBI) Vg cm : 3340, 1640; "H NMR, and
13C NMR spectral data (see Table 1); EIMS:
mlz (rel. int.) 434 (IM]7, 31), 419 (100), 405
(18), 338 (11), 231 (12), 203 (38), 187 (12);
HREIMS: m/z 434.1722 [M]" (caled for
CosHo60g, 434.1728).

3.3.2 Compound 2

Amorphous powder. [a]p O (¢ 0.1, MeOH);
CD (¢ 2.23 X 107>, MeOH): no Cotton
effect; UV (MeOH) Ap.x (loge) nm: 307
(4.07), 296 (4.13), 271 (4.56), 223 (4.47); IR
(KBI) vpax cm 'z 3440, 1640; "H NMR and
13C NMR spectral data (see Table 1);
FABMS (positive mode): m/z (rel. int.) 453
(IM + H]', 32), 435 (100), 203 (22); HRF-

H H NOESY

ABMS (positive mode): m/z 453.1906
[M + HJ* (caled for CogHa907, 453.1912).
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