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Pterocarpus marsupium Roxb.
(Leguminosae), also known as Indian
Kino or Bija Sar, is a large tree common
to the mixed deciduous forests of central
and peninsular India (1). Extracts of the
leaves, flowers, and gum of this tree have
been used medicinally in the treatment
of diarrhea, toothache, fever, and uri-
nary tract and skin infections (1,2),
while extracts of the bark or heartwood
have been controversially regarded as
useful in the therapy of diabetes (1-13).
Previous research has established the
genus Prerocarpus to be a rich source of
polyphenolic compounds (14), and ex-
tracts of P. marsupium have afforded the
stilbene, pterostilbene (15,16); the
catechin, epicatechin (8); the flavonoids
pseudobaptigenin, liquiritigenin, gar-
banzol, and 5-deoxykaempferol (17); the
chalcone, isoliquiritigenin (17); the di-
hydrochalcone, pterosupin (17); the
isoflavonoid glycol, marsupol (4,4'-di-
hydroxy-a-methylhydrobenzoin) (18);
and the aromatic aldehyde, p-hydro-
xybenzaldehyde (17). In addition, the
sesquiterpene  alcohols, [3-eudesmol
(16), selin-4(15)-en-18,11-diol(16) and
pterocarpols A and B (19), and the
triterpene  alcohol  erythrodiol-3-
monoacetate (16) have been isolated
from this species.

We report here the isolation and iden-
tification of phenolic compounds from
an extract of the heartwood of P. muar-
supium. The dried, powdered heartwood
of P. marsupium was defatted with petro-
leum ether and subsequently extracted
with EtOAc. The EtOAc extract was
concentrated and chromatographed over
silica gel in C¢Hg. Elution with CcHg
initially afforded pterostilbene, followed

by (25)-7-hydroxyflavanone, the latter of
which has been previously isolated from
species of the genera Flemingia
(Leguminosae) and Platymiscium
(Leguminosae) (20). To our knowledge,
this is the first reported isolation of this
simple flavanone from the genus
Pterocarpus. Elution with C{H¢-EtOAc
(19:1) afforded isoliquiritigenin and lig-
uiritigenin, while elution with C;Hg-
EtOAc (9:1) gave 7,4 dihydroxyflavone
and 5-deoxykaempferol (3,7,4 -trihyd-
roxyflavone). 7,4'Dihydroxyflavone has
been previously isolated from the
legumes Trifolium  repens, Medicago
sativa, Castanospermum australe, and
Sophora species (21), but this appears to
be the first reported isolation of this
flavone from the genus Pterocarpus. Elu-
tion with CgH¢-EtOAc (3:1) afforded
the benzofuranone marsupsin, whose
structural determination has been de-
scribed previously (22), and an incom-
pletely characterized phenol designated
PM-33. Elution with CgHs-EtOAc
(1:3) yielded the glucosidic-B-hydro-
xydihydrochalcone pterosupin. Finally,
the EtOAc eluent was rechromatog-
raphed over silica gel, and elution with
CgHg-Me,CO (9:1) gave p-hydroxyben-
zaldelyde while elution with CgHg-
Me,CO (4:1) afforded (2R)-3-(p-hydro-
xyphenyl)-lactic acid (1). Although p-
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hydroxyphenyllacetic  acid  (stereo-
chemistry unspecified) has been isolated
from rice-koji in the Japanese brewing
industry (23), to our knowledge this is
the first reported isolation of (2R)-3-(p-
hydroxyphenyl)-lactic acid from the
genus Prerocarpus or from the family
Leguminosae.

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—
Melting points were taken on a Fisher-Johns Ap-
paratus and are uncorrected. The uv spectra were
obtained on a Perkin-Elmer model 202 recording
spectrophotometer in MeOH, and the ir spectra
were determined on a Perkin-Elmer model 257
recording spectrophotometer in CHCl; or KBr
pellets. The 'H-nmr spectra were recorded in
CDCl; or deuterated MeOH on a Hitachi Perkin-
Elmer model R-24 high resolution spectrometer
with TMS as internal standard and chemical shifts
recorded in & (ppm) units. The mass spectra were
taken with a Finnigan EI Mass Spectrometer in-
terfaced with a Finnigan Incoj Data System, Ex-
tranuclear Laboratories, Inc.

PLANT MATERIAL.—The plant used in this
study was collected in Varanasi, India, in 1979
and identified by Dr. R.L. Khosa, Division of
Pharmacognosy of the Department of Phar-
maceutics, Banaras Hindu University. A her-
barium specimen is preserved in the Deparcment
of Medicinal Chemistry, Banaras Hindu Univer-
sity.

EXTRACTION AND FRACTIONATION.—
Powdered, dried heartwood (2.4 kg) of Prerocarpus
marsupium Roxb. was initially defatted by extrac-
tion with petroleum ether (60-80°) (10 liters)
(Soxhlet) and subsequently extracted with EtOAc
(10 liters) (Soxhlet). The EtOAc extract was dried
(anhydrous Na,SO,), filtered, and the filtrate
concentrated to a residue (60 g) that was dissolved
in minimum volume of MeOH, adsorbed on
silica (6O g), and freed from solvent in 2 vacuum
desiccator. The adsorbed material was placed ona
prepacked column of silica (300 g) in C4Hy (col-
umn A).

ISOLATION OF PTEROSTILBENE.—Elution of
the column with C¢Hg (3 liters) afforded prero-
stilbene (5 g), mp 84° (petroleum-CHCL,), identi-
cal by direct comparison (mp, uv, ir, '"H-nmr,
ms) (16) and preparation of the O-methylether,
mp S6°, and the O-acetylester, mp 123°, by
standard procedures.

ISOLATION  OF  (28)-7-HYDROXYFLAVA-
NONE.—Further elution with C¢Hy (600 ml)
gave 7-hydroxyflavanone (15 mg), mp 192-193°
(C4Hy); [0} 'D — 16° (¢ 0.19, MeOH); identical
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by direct comparison (mp, uv, ir, ms) with au-
thentic spectra (24).

ISOLATION OF ISOLIQUIRITIGENIN.—Elu-
tion with CgH¢-EtOAc (19:1) (700 ml) afforded
isoliquiritigenin (110 mg), mp 209-210° (C4H,-
EtOAc), identical by direct comparison (mp, uv,
ir, 'H-nmr, ms) with authentic samples (25).

ISOLATION OF LIQUIRITIGENIN.—Con-
tinued elution with CgH-EtOAc (19:1) (700 ml)
yielded liquiritigenin (125 mg), mp 203° (C¢H,-
EtOAc); [a}*°D —13° (¢ 0.2, MeOH), identical
by direct comparison (mp, uv, ir, 'H-nmr, ms)
with authentic spectra (25).

ISOLATION OF 7,4'-DIHYDROXYFLAVONE.—
Elution with CgHg-EtOAc (9:1) (600 ml) gave
7,4'dihydroxyflavone (53 mg), mp 165-166°
(C4H4-EtOAc); identical by direct comparison
(mp, uv) with authentic spectra (25) and prepara-
tion of the diacetate ester (Ac;O+NaOAc), mp
187-189°.

ISOLATION OF MARSUPSIN.—Elution with
CcHg-EtOAc (3:1) (900 ml) yielded marsupsin
(135 mg), mp 193-195° (C4H-EtOAQ), [al?®D
—4°(c0.5, MeOH), whose structural elucidation
was previously described (22).

IsOLATION OF PM-33.—Continued elution
with C¢Hg-EtOAc (3:1) (900 ml) gave PM-33
(35 mg), mp 314-315°, whose structure is cur-
rently undetermined.

ISOLATION OF PTERPSUPIN.—Elution with
CH¢-EtOAc (1:3) (3 liters) afforded pterosupin
(24 mg), mp 165-167° (C4H4-EtOAC); [}’
+51° (¢ 0.21, MeOH), identical by direct com-
parison (mp, uv, ir, 'H-nmr) with authentic

" spectra (17) and sample (co-tlc).

ISOLATION OF P-HYDROXYBENZALDE-
HYDE.—Elution of the column with EtOAc (600

- ml) afforded a residue (0.5 g) that was re-

chromatographed over silica (10 g) (column B).
Elution with CgHg-Me,CO (9:1) (100 ml)
yielded p-hydroxybenzaldehyde (28 mg), mp
111° (C¢H¢-Me,CO); identical by direct com-
parison (uv, ir, 1H-nmr, ms, mp, mmp) with an
authentic reference sample (Aldrich Chemical
Company, Milwaukee, WI).

ISOLATION OF (2R-3-(PARA-HYDROXY-
PHENYL) LACTIC ACID (1).—Elution of column
B with C;H¢-Me,CO (4:1) (350 ml) afforded
(2R)-3-(p-hydroxyphenyl) lactic acid (1) (10 mg)
mp 164-165° (CsHg-Me,CO); [a}*’D —13° (¢
0.15, MeOH); uv, A max (MeOH), 286 nm (sh)
(log € 2.94), 278(3.03) and 225(3.55); ir, v max
(KBr) 3480 cm_l, 3240, 1740, 1615, 1600,
1510, 1450, 1370, 1355, 1235, 1190, 1110,
1080, 1020, 965, 925, 830, 780, 730 and 710;
ms, M™ mlz 182 (5%), 137(4), 119(8),
107(100), 91(12), and 77(41) identical by direct
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comparison (mp, uv, ir, 'H-nmr, ms) with (*)-
3-(p-hydroxyphenyl) lactic acid prepared by re-
duction of p-hydroxyphenylpyruvic acid (Aldrich
Chemical Co.) in MeOH with NaBH; in the
usual fashion (26) and by comé;aarison of literature
values [mp 169-170°% [aF°D —19.6° (c 1.3,
H,0) (27} of authentic (—)-3-(-hydro-
xyphenyl)lactic acid.
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