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The aerial parts of Tephrosia carrollii afforded two chromene chalcones. Their structures
and stereochemistry were established by spectroscopic methods. The structure of oaxacacin
was revised and confirmed by X-ray diffraction. In this paper, we describe the isolation of
the chalcone known as “oaxacacin” and the new chalcone named epoxyobovatachalcone.
The compound der. oaxacacin was found to be identical with obovatachalcone based on

spectroscopic evidence and X-ray diffraction.

Introduction

Previous phytochemical studies of the genus
Tephrosia (Leguminosae; subfamily Papilinoideae;
tribe Tephrosieae) have led to the isolation and
identification of numerous flavonoids, rotenoids
and coumestan derivatives, some of which possess
pronounced insecticidal and fish-poisoning prop-
erties. Certain isoflavonoids, especially pterocar-
pans and isoflavonoids, are also toxic to microor-
ganisms (Ingham and Markham, 1982).

In a continuation of our chemical studies of
members of the genus Tephrosia (Gémez-Garibay
et al., 1999) we have undertaken the study of
Tephrosia carrollii O. Téllez, which was once iden-
tified as Tephrosia woodii O. Téllez, however the
latter name was already used for a previously de-
scribed species (Téllez, 1985).

Previous phytochemical studies under the old
name Tephrosia woodii, by Dominguez et al.
(1983), led to the isolation of the chromene-chal-
cone Oaxacacin®. Since the spectroscopic data re-
ported showed inconsistencies, we decided to rein-
vestigate this species.

§ Part 10 in the series Flavonoids from Tephrosia Spe-
cies. For Part 9 see Gémez-Garibay F. et al. (1999).
Contribution N°. 1717 of Instituto de Quimica.
UNAM.

* Recently deceased.

Results and Discussion

Extraction of the aerial parts of the plant with
petroleum ether (b.p., 35-60°), ethyl acetate and
methanol followed in each case by CC and prep.
TLC over silica-gel (See experimental) gave a new
flavonoid named epoxy-obovatachalcone 3. In ad-
dition to the known B-sitosterol and stigmasterol,
obovatachalcone 2 (Chen et al., 1978) 7-O-methyl
glabranin (Goémez-Garibay et al., 1982), obovatin
(Chen et al., 1978), 5-O-methylobovatin (Chen et
al., 1978), 4'.8-dimethoxy-7-hydroxyisoflavone
(Jurd et al., 1972), maackiain (Denny and Van Et-
ten, 1982), flemichapparin (Adityachaudhury and
Gupta, 1973) and the triterpene melastomic acid
(Ahmad and Atta-ur-Rahman, 1994) were iso-
lated. Identification of the known compounds was
based on comparison with authentic samples and
published data.

Compound 2 was isolated as orange prisms, mp
105-106°C. Its '"H-NMR spectrum was identical to
that reported for obovatachalcone by Chen et al.
(1978) but different to that reported for oaxacacin
1 by Dominguez et al. (1983). In the latter paper,
signals at 6 7.59 (1 H, brd) and 7.33 (1 H d) were
erroneously assigned to the a and f§ protons of a
chalcone structure, also the signals at 6 7.05 (5 H,
d) and 6.80 (1 HJ =9 Hz) did not fully support the
proposed structure. Since the spectroscopic data of
compound 2 that we found did not differentiate
either structures 1 or 2, we decided to carry out a
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single x-ray crystallographic analysis (see Fig. 1) to
unambiguously establish the structure of the chal-
cone isolated from T. carrolli. The results con-
firmed the structure 2 for the chalcone. Therefore
the structure reported for oaxacacin 1 must be re-
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vised to 6'-hydroxy-2'-methoxy-3',4'(2,2-dimeth-
ylchromene)-chalcone 2. This chalcone has been
reported twice under two different trivial names,
pongachalcone I (Subrahmanyam, et al., 1977) and
obovatachalcone (Chen et al., 1978). We decided
to retain the trivial name obovatachalcone since
Chen et al. (1978) fully characterized the trans-
configuration for this chalcone.

We also isolated a flavanone whose spectro-
scopic data were identical to those of 5-O-methyl-
obovatin isolated by Chen et al. (1978). Later,
Dominguez et al. (1983) and Chibber et al. (1981)
reported the same compound under the trivial
names mixtecacin and pongachin, respectively.
Therefore, further usage of the names mixtecacin
and pongachin should be discouraged. Recently
Barron and Ibrahim (1996), in a review article on
flavonoids, claimed that tephrobbottin (G6mez-
Garibay et al., 1986) had the same structure as
pongachin and mixtecacin. However, tephrobbot-
tin is not a flavanone, since its structure was estab-
lished as S5-methoxy-7,8(2,2-dimethylchromene)-
flavan-4-ol by correlation with 5-O-methyl-
ovobatin.

Epoxy-obovatachalcone 3, was isolated as a yel-
low oil. Its molecular weight determined by mass
spectrometry is in accord with the molecular for-
mula C,;H,9Os. The UV and IR spectra were typi-
cal of a chalcone (Chen et al. 1978). Its 'H-NMR
spectrum was almost superimposable on that of
obovatachalcone (2) except that the signals for the
vinylic protons H-7" and H-8" were shifted up-field
at 0 4.8 and 3.78 ppm respectively. All the above
mentioned data showed that 3 is the 7',8"-epoxy
derivative of 2.

Fig. 1. Stereoscopic view of obovatachalcone (2). The small circles correspond to hydrogen atoms.



J. S. Calderén et al. - The Revised Structure of Oaxacacin

Experimental
General

Melting points uncorrected. 'H NMR: TMS as
int. standard. CC: silica gel (Merck, 230—400 mesh),
TLC: precoatedsilica gel 60 F,s4 (Merck, 0.10 mm).
Spots were visualized by UV (254 nm) and 10%
CeS0O,4-H,SO, reagent followed by heating.

Plant material

Tephrosia carrollii was collected in Oaxaca,
Meéxico in January 1995. A voucher specimen is
deposited in the National Herbarium of Mexico
(MEXU) in the Instituto de Biologia UNAM,
Meéxico.

Extraction and separation

The air-dried plant material, leaves and stems
(3.75 kg.) were extracted successively with petro-
leum ether (b.p. 35-60°), EtOAc, CH,Cl, and
MeOH. After evaporation of solvents green syr-
ups A (146g), B (420g), C (139g) and D
(93.9 g), respectively, were obtained.

The petroleum ether (b.p. 35-60°) extract A
(14.6 g) was chromatographed on a silica gel col-
umn 200 g, eluting with petroleum ether and mix-
tures of petroleum ether-CH,Cl,. From the frac-
tions eluted with petroleum ether a mixture of 8-
sitosterol and stigmasterol (32.3 mg), obovatachal-
cone (2) (62mg) and 5-O-methylobovatin
(32.3 mg) (mp. 159-161°) (Chen et al. 1978) were
obtained.

The CH,Cl, extract B (42.0 g) was fractionated
on silica gel (450 g) using petroleum ether and
mixtures of petroleum ether-CH,Cl, to give a mix-
ture of f-sitosterol and stigmasterol (81 mg), obo-
vatachalcone (2) (22mg) and 7-O-methylgla-
branin (312 mg) (Gémez-Garibay et al., 1982).

The EtOAc extract C (13.9 g) was fractionated
on silica gel (250 g) using petroleum ether and
mixtures of petroleum ether-CH,Cl, (8:2 v/v). A
mixture [-sitosterol and stigmasterol (19.3 mg),
epoxyobovatachalcone (3) (23 mg), 7-hydroxy-
4’ 8-dimethoxyisoflavone (5 mg) (Jurd et al., 1972)
and 5-O-methylobovatin (15.3 mg) (Chen et al,
1978) were obtained.

Extract D (25 g) was fractionated on silica gel
(400 g) using mixtures of CH,Cl,-EtOAc to afford
obovatachalcone 2 (13 mg), 5-O-methylovobatin
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(12 mg) (Chen et al. 1978), flemichapparin (14 mg)
(mp 183-184°) (Adityachaudhury and Gupta,
1973) and maackiain (17.6 mg) (mp 179-180°)
(Denny and Van Etten, 1982).

Obovatachalcone (2)

Orange prism, mp 105-106°, UV, IR, and
!HNRM, were identical to those published by
Chen, et al., (1978), EIMS identical to that re-
ported by Subrahmanyam et al., (1977).

Epoxyobovatachalcone (3)

Yellow oil, UV 4 max, MeOH, nm. (log ¢): 350,
(4.47), 300 (4.41). IR n max, cm~': 3435, 1619 and
1584. 6 'THNMR (300 MHz, CDCls): 1.42 (6H, s),
3.91(3H, s, OMe), 3.78 (H, d, J = 7.2 Hz, H-8'),
480 (H, d, J = 7.2 Hz, H-7"), 593 (1H, s, H-5"),
7.80 (H, d, J = 16 Hz, H-a), 7.93(H, d, J = 16 Hz,
H-b), 7.4 (3H, m, H-3, H-4, H-5), 7.62 (2H, m,
H-2, H-6), 1530 (OH, hydrogen-bonded). EIMS
(probe) 70 eV m/z (rel. int.): 352 [M]* (100), 299
[ CisH1904]7(67), 275 (78) [M*-Ce¢Hs]*, 248 (18)
[C13H1205]* 77 [CoHs]* (12).

X-ray crystallographic analysis of obovatachal-
cone (2)

C51H004, MW = 336.4, monoclinic, space group
P2,/ n, with unit cell dimensions (standard devia-
tion): a = 9.826 (5) A, b =16.272 (9) A, ¢ = 11.768
(7) A, V = 1785 (2) A3, Z = 4, the calculated den-
sity was 1.252 g/cm?, and absorption coefficient
m = 0.699 mm~!. Intensity data of orange prism
(0.68 x 0.04 x 0.04 mm) were collected on a Sie-
mens P4/PC diffractometer using CuKa Ni-filtered
radiation (1 = 1.54178A). Among them were 2361
reflections collected with 1362 observed reflec-
tions (F = 4.00F) in the range 3° = 26 = 100°.
The structure was solved by direct methods using
the software SIR92 (Burla et al., 1992). The non-
hydrogen atoms were anisotropically refined by
the full-matrix least-squares method. Hydrogen
atoms were located from a difference Fourier syn-
thesis. The structure was finally refined to R =
6.55% (WR = 7.65%). Lists of atomic coordinates,
thermal parameters, bond lengths and angles, the
torsion angles and the calculated and observed
structure factors have been deposited at the Cam-
bridge Crystallographic Data Center, U. K.
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