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A new phenanthraquinone, named bauhinione (1), has been isolated from Bauhinia variegata L., and its
structure has been elucidated as 2,7-dimethoxy-3-methyl-9,10-dihydrophenanthrene-1,4-dione on the
basis of spectroscopic analysis.
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1. Introduction

The genus Bauhinia (Leguminosae) consists of about 40 species distributed in the south and
southwest region of China. Many species are used in Yunnan folk medicine for the treatment
of rheumatism. Few components of Bauhinia variegata L. have been studied [1]. During our
screening for new antitumor constituents from natural sources, the extract of the stems of
Bauhinia variegata L. showed antitumor activity on human myeloid leukemia K562 cells
and a new compound named bauhinione (1) was then obtained. This is the first time a
quinone has been obtained from this genus. The structural elucidation of compound 1 is
described in this paper.

2. Results and discussion

Bauhinione (1) was isolated as orange colored needles, mp 130—131°C. It has a molecular
formula of C;;H;¢04, on the basis of a quasi-molecular ion peak [M + NH;]" at m/z
301.1310 in the positive ion HR-ESIMS spectrum. In the "H NMR spectrum of 1, the
ABX-type signals at 6 6.71 (1H, dd, J = 8.4, 29Hz), 6.69 (1H, d, J =29Hz) and
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Figure 1. Key HMBC correlations of 1.

7.13 (1H, d, J = 8.4 Hz) show the presence of a 1,3,4-trisubstituted benzene ring. In addition,
the "H NMR spectrum exhibits a methyl singlet at 8 1.98 (3H, s), two methoxys at & 3.79
(3H, s) and 3.98 (3H, s) as well as two methylene signals at § 3.01 (2H, m) and 2.78 (2H, m).
The '*C NMR and DEPT spectra showed 17 carbon signals: one methyl, two methoxys, two
methylenes, six aromatic carbons, four olefinic quaternary carbons and two carbonyl
carbons, suggesting a trisubstituted benzene ring and a quinone moiety in the molecule.
This was supported by IR absorption bands at 1663 and 1644 (C—0)cm ' and the
characteristic UV absorptions at A« 201, 276 and 342 nm.

In the '"H-'H COSY spectrum of 1, the signal of H-9 correlates with H-10, indicating a
—CH,—-CH,— unit. In the HMBC spectrum (figure 1), H-9 shows long-range correlations
with C-5a and C-8, and H-10 is correlated with C-4a and C-1. These facts reveal connections
between C-9 and C-8a, and between C-9 and C-10a. Furthermore, the HMBC spectrum
shows correlations of the methyl protons with C-2, C-3 and C-4, as well as two methoxy
signals with C-2 and C-7, respectively. Thus, the methyl group was assigned to C-3 and the
two methoxy groups to C-2 and C-7. Considering the ten degrees of unsaturation of the
molecule and chemical shifts of C-4a and C-5a, the connection between C-4a and C-5a was
established. Therefore, the structure of 1 is formulated as 2,7-dimethoxy-3-methyl-9,10-
dihydrophenathrene-1,4-dione (figure 2).

3. Experimental

3.1 General experimental procedures

Melting points were measured on XT micromelting point apparatus and are uncorrected.
UV spectra were determined on a Shimadzu UV-2501PC UV-VIS spectrophotometer and
IR spectra were taken on a Bio-Rad FTS3000. Both 1D and 2D NMR spectra were taken on

Figure 2. Compound 1.
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a Jeol Eclips-600 instrument with TMS as internal reference. ESI-MS was measured on an
Esquire LC mass spectrometer.

3.2 Plant material

The plant material was collected in the Mengla area of Yunnan province, China, in
September 1999, and identified as Bauhinia variegata L. by Professor Q.-S. Sun of Shenyang
Pharmaceutical University, China. A voucher specimen has been deposited at the Herbarium
of the Shenyang Pharmaceutical University, China.

3.3 Extraction and isolation

Dried, powdered B. wvariegata L. stems (8.4kg) were extracted with 95% EtOH (3 X)) to
give a crude extract (1.8kg). The whole extract was then suspended in water and
extracted successively with CHCl;, EtOAc and n-BuOH. The CHCI; extract (45g)
was subjected to vacuum liquid chromatography over silica gel and eluted with light
petroleum—acetone (from 100:1 to 1:1) and CHCl;-MeOH (from 10:1 to 1:1) to give
Fractions 1-9. Fraction 2 (1.4 g) was chromatographed on a silica-gel column and eluted
with n-hexane—EtOAc (from 100:2 to 100:5) to obtain fractions A—D; the orange fraction
C was further subjected to ODS column chromatography and eluted with MeOH—H,O (4: 6)
to yield 1 (5 mg).

Bauhinione (1): C17H;¢04, orange needles, mp 130-131°C. UV (MeOH) A, (nm)
(log £): 202 (4.25), 227 (3.75), 278 (3.87), 340 (3.00); IR (KBr) v (cm™'): 2950, 2937,
2922, 1663, 1644, 1613, 1496, 1429, 997, 980, 866, 812. 'H and '>C NMR data see table 1.
ESIMS m/z 323 [M + K], 301 [M + NH;]*. HRESIMS m/z [M + NH3]* 301.1310 (calcd
for C7H,,04 + NH;3, 301.1314).

Table 1. 'H (600 MHz) and '>C (150 MHz) NMR spectral data of 1 in CDCls.

HMBC

Positions 8y (J in Hz) '"H-"H COSY S¢ (ppm) 2w (Hz) 3Jen (Hz)
1 - 183.94 s 10

2 - 15559 s 2-OCH;, 3-CH;
3 - 126.47 s 3—CH;

4 - 183.07 s 3-CH;
4a - 152.80 s 10

5a - 149.65 s 5 6,8,9

5 7.13d (8.4) 6 121.75d

6 6.71 dd (8.4, 2.9) 5,8 112.22d 8

7 - 156.95 s 8 5, 7-OCHj,
8 6.69 d (2.9) 6 114.23d 6,9

8a - 134.21 s 9 5,10

9 3.01 2H) m 10 29.93 t 10 8

10 2.78 2H) m 9 26.05 t 9

10a - 122.96 s 10 9
3-CH,4 1.98 s 8.67 q

2-0OCH; 3.98s 61.08 q

7-OCH; 379 55.61 q
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