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Abstract: A new sesquiterpene polyol ester was isolated from the leaves of Celastrus angulatus. Its
structure was determined as 1 B , 2 B , 9 a -triacetoxy-8 a -( «a
-hydroxyl-isobutyryloxy)-15-benzoyloxy-4 a -hydroxy-dihydroagarofuran by means of NMR, MS
and IR spectral analysis. Preliminary biological study on antitumor activity revealed that this
compound showed strong nonselective cytotoxicity against four of the NCI panel cell lines.
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Chinese bittersweet (Celastrus angulatus M.) is widely distributed in China. It has been
used as traditional plant insecticide and a medicinal herb for many years in the folk
medicine of China'®. In previous studies, B -dihydroagarofuran sesquiterpene polyol
esters and sesquiterpene alkaloids were frequently found in the celastrus family of
plants*®, It was reported that most of B - dihydroagarofuran sesquiterpene polyol esters
from Chinese bittersweet have inhibitory effects on EBV and antitumor activity®*°. In our
attempt to find novel bioactive compounds in the Chinese bittersweet, a new
sesquiterpene polyol ester was isolated from the leaves. Its chemical structure was
determined as 1 B , 2 B , 9 a -triacetoxy-8 a -( «a
-hydroxyl-isobutyryloxy)-15-benzoyloxy-4 a -hydroxy-dihydroagarofuran (Scheme 1).
This compound contains an a -hydroxyl-isobutyryloxy group which has not been found
in any other B - dihydroagarofuran sesquiterpene polyol esters. Biological study on
antitumor activity revealed that this compound showed strong nonselective cytotoxicity
against four of the NCI panel cell lines. Here, we wish to report the isolation, structure
elucidation and antitumor activity of this compound.

C. angulatus leaves were extracted with acetone at room temperature. The extracts
were chromatographed on the silica gel column to give a white amorphous powder. The
molecular formula was determined to be Cs;H4,013 from the HRMS. Its IR spectrum
suggested the presence of an ester carbonyl group (1730 cm™), a phenyl group (1640,
1460 cm™), a isobutyryl group (1753, 1375 cm™), an associated hydroxyl and free
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hydroxyl groups (3545, 3500, 1045 cm™). Its *CNMR spectra indicated that this
compound contained a B -dihydroagarofuran skeleton. A DEPT experiment revealed that
there were three methyl carbons (6 25.0, 25.1 and 30.1 ppm), three methylene carbons
(6315, 40.5 and 64.6 ppm), five methine carbons (6 47.9, 68.3, 68.5, 70.1 and 71.1
ppm) and four quaternary carbons ( 8 52.1, 69.5, 83.9 and 89.1 ppm) on the
dihydroagarofuran skeleton. The signals at § 165.6, 169.3, 169.6, 169.8 and 170.5 ppm
indicated that there were three acetoxy, one a -hydroxyl-isobutyryloxy and one
benzoyloxy groups. The characteristic fragments in its EIMS [M]" 634, m/z 573
(M-18-Ac)" and 43 (Ac) *, 487 (M-42-C¢HsCO-)" and 105 (CgHs-CO)" , 513
[(M-OH-(CHj;),C(OH)-COOH)]" and 104 [(CH5),C(OH)COOH] " further confirmed the
above results.

In HMBC spectrum, there are obviously correlations between 8 ¢ 170. 5 ppm and
8 1y 5.69 ppm (H-8), between & ¢ 165.6 ppm and 6  4.54, 4.67 (H-15), 7.46, 8.06 ppm
(aromatic protons), which indicated that (.a -hydroxyl) isobutylate ester was connected
to C-8 and the benzoate ester was joined to C-15. The remaining three acetate esters were
obviously at C-1, C-2 and C-9 respectively.

The configurations of the substituted groups on the dihydroagarofuran skeleton were
determined by the coupling constants in the proton NMR and NOESY spectral>™*. From
coupling constants, J; ,=3.2 Hz (Hax-1, Heg-2), Jg ¢=6.4 Hz (Hax-8, Heg-9), J;5=4.0 Hz,
we deduced that H-1 and H-2 are cis- configuration, H-8 and H-9 are cis- configuration
as well***® From above analysis, the structure of this compound was deduced as 1 8,2
B ,9 «a -triacetoxy-8 a -( a -hydroxyl-isobutyryloxy)-15-benzoyloxy-4 «a
-hydroxy-dihydroagaro-furan *.

Preliminary biological study on antitumor activity revealed that this compound
showed strong nonselective cytotoxicity against four of the NCI panel cell lines. The
inhibitory activities in vitro human tumors were indicated in the Table 1.
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Table 1. The cytotoxicities against four of the NCI panel cell lines

Cell Lines GI50 Value(r M)
Leukemia (PRMI-8226) 23
CNS cancer (U251) 32
prostate cancer (PC-3) 33
breast cancer (MDA-MB-231/ATCC) 17

Further biological studies of this compound are currently under way.
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'HNMR ( 400MHz, CDCl3) 61.24 (s, 3H, Me-16), 1.34 (s, 3H, Me-17), 1.45 (s, 3H,
Me-14), 1.58 (s, 3H, Me-13), 1.61 (s, 3H, Me-12), 1.70 (br. s, IH, 4-OH), 1.89 (s,
3H,MeCOO-), 2.02 (dd , J=14.4, 2.8Hz, 1H, H-3), 2.08 (s, 3H, MeCOO0-), 2.15 (d, J=12.8Hz,
1H, H-6), 2.24 (dd , J=14.4, 4.4Hz, 1H, H-3), 2.27 (s, 3H, MeCOO0-), 2.32 (dd, 1H, J=4.8,
4.0Hz, Heg-7), 2.59 (dd, J=12.8, 4.8Hz, 1H, H-6), 4.54 (d,1H, J=12.8Hz, H-15a), 4.67 (d,
1H, J=12.8Hz, H-15b), 5.51 (m, 1H, Heg-2), 5.58 (1H, d, J=3.2Hz, H-1), 5.69 (dd, 1H,
J=6.4, 4.0Hz, Hax-8), 5.60 (d, J=6.4Hz, 1H, Heq-9), 7.46 (t, J=8.0Hz, 2H, H-3’&5"), 7.59 (d,
J=8.0H, 1H, H-4’), 8.06 (d, J=8.0Hz, 2H, H-2'&6"); BCNMR (100MHz, CDCI3) 170.5
(C-19), 169.8, 169.6, 169.3 (C-21, C-23, C-25), 165.6 (C-7"), 133.5 (C-4’), 130.2 (C-2’,
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C-6), 129.5 (C-1°), 128.3 (C-3’, C-5"), 89.1 (C-5), 83.9 (C-11), 78.3 (C-18), 71.1 (C-9),
70.1 (C-8), 69.5 (C-4), 68.5 (C-2), 68.3 (C-1), 64.6 (C-15), 52.1 (C-10), 47.9 (C-7), 40.5
(C-3), 31.5 (C-6), 30.1 (C-14), 25.1 (C-13), 25.0 (C-12), 20. 2(C-16), 20.2 (C-17), 21.3, 21.1,
20.8 (C-20, C-22, C-24).
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