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The Celastraceae family is a rich source of β-dihydro-
agarofuran sesquiterpene skeleton with cytotoxic, antitumor-
promoting, immunosuppressive, insecticidal and insect-
antifeedant activities.1 In a previous study of the chemical
constituents of genus Euonymus (Celastraceae), we reported
on the isolation of several β-dihydroagarofuran sesquiter-
penes.2,3 Recently, we examined sesquiterpene constituents
of Euonymus nanoides Loes. (Celastraceae) and isolated a
new (1) β-dihydroagarofuran sesquiterpene polyol ester. We
report here the structure elucidation of new compound by a
combination of 1D- and 2D- NMR techniques and antitumor
activity of 1.

Compound 1, yellow oil, analyzed for C34H48O9 by
FABMS: m/z 601 [M+1]+ and NMR spectra data (Table 1).
IR spectrum revealed a characteristic ester absorption band
at 1741 cm−1. The NMR spectra suggested the presence of
one acetate ester [δH 2.20 s (3H); δC 20.7, 170.5], one
benzoate ester [δH 7.45 t (2H), 7.55 t (1H), 8.04 d (J = 7.2
Hz, 2H); δC 128.3 (2C), 129.4, 130.2 (2C), 133.3, 165.4] and
two α-methyl-butanoate esters [δH 0.55 t (6H), 0.80 d (J =
6.8 Hz, 3H), 0.86 d (J = 6.8 Hz, 3H), 0.90 m (1H), 0.92 m

(1H), 1.18 m (2H), 2.01 m (1H), 2.02 m (1H); δC 11.5, 11.8,
16.8, 17.0, 25.1, 25.4, 40.6, 40.7, 172.8, 173.2]. 

The 1H NMR of 1 showed the presence of two tertiar
methyl groups at δ 1.34 s (H-15), 1.31 s (H-14) and on
secondary methyl groups at δ 1.22 d (J = 7.7 Hz, H-12). The
1H-1H COSY spectrum signals at δ 5.27 t (H-1), 5.70 s (H-6)
and 5.33 t (H-9) were assigned to three protons attache
carbon atoms bearing secondary ester groups, while sig
at δ 4.85 d (J = 12.8 Hz, H-13a) and δ 4.51 d (J = 12.8 Hz,
H-13b) were assigned to the two protons attached to car
atoms bearing primary ester groups. The 13C NMR (DEPT)
spectrum of the parent skeleton of 1 showed three methyls a
δ 16.8, 24.8 and 29.1, three methylene at δ 31.0, 31.8 and
33.5, one methylene attached to an oxygen function aδ
66.3, two methine at δ 32.2 and 43.4, three methine
attached to an oxygen function at δ 68.3, 68.8 and 69.4, one
quaternary carbon at δ 51.2, and two quaternary carbon
attached to an oxygen function at δ 83.8 and 89.8, whose
chemical shifts were very similar to those of reported β-
dihydroagarofurans.4 It was determined that compound 1
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Compound 1

Table 1. The NMR data of 1 (400 MHz, CDCl3)

No. δC (DEPT) δH (J, Hz) HMBC (carbon)a

1 68.8 (CH) 5.27 t (2), 9, (10), 13, MeBuO (172.8 ppm
2 31.0 (CH2) 2.29 m (1), (3), 4

2.08 m (1), (3), 4
3 31.8 (CH2) 2.04 m (4), 5

1.61 m (4), 5
4 32.2 (CH) 2.33 m (5), 6, 10
5 89.8 (C)
6 69.4 (CH) 5.70 s (5), (7), 8, 10, MeBuO (173.2 ppm
7 43.4 (CH) 2.31 m (8), 9, 11
8 33.5 (CH2) 2.37 m (7), (9), 10

2.03 m (7), (9), 10
9 68.3 (CH) 5.33 t 5, (8), (10), 13, BzO (165.4 ppm)

10 51.2 (C)
11 83.8 (C)
12 16.8 (CH3) 1.22 d (7.7) 3, (4), 5
13 66.3 (CH2) 4.85 d (12.8) 1, 5, 9, (10), AcO (170.5 ppm)

4.51 d (12.8) 1, 5, 9, (10), AcO (170.5 ppm)
14 29.1 (CH3) 1.31 s (11), 15
15 24.8 (CH3) 1.34 s (11), 14
aTwo-bond correlations are indicated in parentheses.
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was a β-dihydroagarofuran sesquiterpene substituted with
one acetate, one benzoate and two α-methyl-butanoate esters.

The ester group distributions were determined from the
HMBC spectrum, which showed cross-peaks between H-9
and the carbonyl at δ 165.4 of the benzoate ester, H-13 and
the carbonyl at δ 170.5 of the acetate ester, H-1, H-6 and the
carbonyl at δ 172.8, 173.2 of two α-methyl-butanoate ester,
respectively. In skeleton of β-dihydroagarofuran sesquiter-
pene, H-1 and H-6 have axial stereochemistry.5,6 From the
results of the NOESY spectrum of 1, the correlation between
H-6 and H-9 indicated the presence of H-9eq (Fig. 1).
Therefore, compound 1 was elucidated as 1β, 6α-di (α-
methyl)-butanoyl-9α-benzoyloxy-13-acetoxy-β-dihydroagaro-
furan.

The compound 1 was tested for in vitro antitumor against
HL 60 (leukemia neoplasm) and BEL 7402 (liver car-
cinoma).7 IC50 values were determined for compound 1 (HL
60: 41.70 µg/mL; BEL 7402: 43.95 µg/mL). These results
show that compounds 1 was able to inhibit activity with IC50

values below 100 µg/mL.

Experimental Section

General Methods. IR spectra were measured on a Nicolet
170-5X-FT-IR instrument KBr. UV spectra were measured
on a Shimadzu UV-260 spectrometer. 1D and 2D NMR spectra
were measured on a Bruker AM-400FT-NMR spectrometer
with TMS as internal standard. MS spectra were measured
on the EI. 70 eV and HP-5988MS spectrometer. Optical

rotation was measured by Perkin Elmer Model 341. Sil
gel (200-300 mesh) was used for CC, silica GF254 for TLC of
compound isolated by pre. TLC.

Plant Material . The seed of Euonymus nanoides Loes.
were collected in Luqu country, Gansu province of China
October 1997, and identified by Prof. J. Zh. Sun 
Department of Biology, Lanzhou University. A vouche
specimen (No. 971001) is deposited in Department 
Biology, Lanzhou University.

Extraction and Isolation. Dried, powdered seed (1.2 kg
of E. nanoides were extracted with acetone by percolation 
room temperature to give a residue (102.8 g) after eva
ration. This residue was separated on CC over 800 g s
gel with a gradient of petroleum ether (60-90 °C) acetone
eluent. Compound 1 was isolated during elution with
petroleum ether (60-90 °C)-acetone (5 : 1). TLC usi
solvent systems for 1 and obtained 12.3 mg.

Compound 1: C34H48O9, yellow oil, : +16.0°
(CHCl3, c 1.20); IR v: 2926, 1741, 1632, 1380, 1232, 1060
891, 712 cm-1; UV : 203, 231, 274 nm; EIMS: m/z (%)
600 [M]+ (9.8), 478 [M-BzOH]+ (3.5), 388 [M-2MeBuO-
AcOH]+ (18.2), 262 (21.0), 50 (100); FABMS: m/z 601
[M+H] +; 1H and 13C NMR (CDCl3, 400 MHz) see Table 1.
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Figure 1. Major NOESY correlations in 1.
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