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Cytochalasin D which shows marked cytotoxic effects on multi-tumor cells was newly isolated 
at high content(5.28 mglg, dry weight) from Fungus Hypocrellu bumbusue(B.et Br.) Succ. Its 
structure was elucidated by spectroscopic methods. Two-dimensional NMR techniques were 
applied to make complete assignment for the 'H- and I3C-NMR chemical shifts of this 
compound. 

Keywords: Cytochalasin D; Hypocrellu bambusue; Cytotoxic effect; Structure elucidation 

INTRODUCTION 

Cytochalasin D, first isolated and characterized by Aldridge and Turner [l]  
as one of a group of toxic fungal metabolites from Fungus Metarrhizium 
anisopliae and Hypoxylon terricola, showed significant cytostatic effects 
on mammalian cells in tissue culture. During our studies on cytotoxic 
constituents from Fungi, the ethanolic extract of Hypocrella bambusae (B.et 
BY.) Sacc was found to be very toxic towards 4 tumor cell lines, namely 
A549, A2780, KB and HCT-8. Column chromatography of the ethanolic 
extract with petroleum ether and ethyl acetate as eluants gave six fractions 
(GX-3-1 to GX-3-6). Further purification of bioactive fractions GX-3-1 and 
GX-3-2 led to the isolation of cytochalasin D as the major active constituent 
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(5.28 nig/per grain of fruitbodies) (Tabs. I and 1 1 ) .  Thc structurc of this 
compound was determined by spectral methods. Furthermore. the 2U NMR 
( ' H -  ' E l  COSY. "C-IH COSY, HMBC) data enable us to make complete 
assignments for 'H- and "C-NMR chemical shifts of this compound. 

RESULTS AND DISCUSSION 

Compound GX-1-3 w a ~  obtained as a white powdci- (mp 266 268'-C'). 
{ . 2 F  lnjn - 7.3 (c. 0.55 in dioxan). Thc molccular formula C30H37NOc, of this 
compound was derived from the data of FAB-MS (~7;: S0X[M +HI ' ) and 
its 'H ,  I3C (DEPT) NMR. It can be reasoned that it possesses a tricyclic 
skeleton after deduction of 10 double-bond equivalents (DBEs). attributed 
to 1 phenyl, 3 carbonyl groups and 3 pair of double bonds. from 13 DBEs 01' 
this molecule. 

' 1 .  
carbonyl (1741, 1702, 1691 cm-  I )  and double bond (1458. 962, 908 cm ~~ ' 1  
groups. The peak at nq'z 490 ([M'+ H-181) also revealed the presence of at 
least one hydroxyl group. In ' jC-NMR and DEPT spectra, 4 primary. 3 
secondary, 16 tertiary and 7 quaternary carbons (Tab. 111) were observed. 
Together with its 'H NMR. two trans-disubstituted (H-l $H-14 and H-19: 
H-20) and 1 exocyclic (H2-12. and C-6/C-12) double bonds, 1 phciiyl. I 
kctonic (C-17)  a n d  1 acetoxy, and 1 ainido groups were identified. Some 
substructures (C-lO/C-3 t o  C-5. C-7/C-8!<1-13 to (:-I7 and C7-19 t o  

Its I R  spectrum showed the presence of hydroxyl (3419, 3341 cm 
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C-21 .C-9) can be constructed on the basis of cross peaks in ! H  - ' I 1  and 
'"C ' H  COSY experiments. 

In H M R C  spectrum some crucial crosspeaks were observed. which enable 
LI:, t o  combine the above nientioncd substructures and other parts into a 
complete molecular structure (Fig. 1). Thcsc crosspeaks include b 2.14 t (H-  
5).'147.46 (C-6) :  3.80d (H-7);C-h and I 14.50 (C-12) suggcsting the 
connection of C-5 to C-6 to C-7; 1.51 s (Mc-23)/77.66 (C-18); 210.23 (C-  
17) and 127.08 (C-19) in agreement with the connection of C-17 to C-18 t o  
C-19: and both 6 5.63dd (H-21) and 2.84m (H-4)/53.24 (C-9) leading us to 
the connection of  C-4 to C-9. Other ineaningful connections based on 
H M B C  dala WCI-c illustrated in Figure 1 with arrows. 

A detai!cd comparison of the spectral data of I7C'-NMR (pyi-idine) [2] 
for this compound and cytochalasin D showed that they have the c o n -  
nion signals. So the structure of compound GX-4-3 was confirmed as 
cytochalasin D (Zygosporin A). 

Finally. complete assignments for 'H-and "C-NMR chemical shifts of' 
this compound wcrc realized (Tab. 111). 

EXPERIMEN TAL SECTLOW 

General Experimental Procedures 

N M R  spectra were measured on Varian INOVA-500 spectrometer using 
TMS as internal standard; IR spectra were recorded on Nicolet-Impact 400 
spectrometer: FAB-MS was taken by AutoSpcc-Ultima mass spectrometer: 
Melting point was determined on XT4-IOOX apparatus and is uncorrected. 
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CYTOCHALASIN D bROM H YPOC'RELLA BAMBUSAE I55 

Silica gel (100 - 140 mesh) was used for column chromatography(CC), TLC 
plates were prepared with precoated si gel GF254, and spots visualized by 
spraying with 10%H2S04 in water. 

Plant Material 

The fruiting body of Hypocrella hamhusae(5. Et BY.) S a w  was collected 
from Li Jiang, Yunnan province of China in November, 1997, and identified 
by Prof. Y .  H. Chen of Department of Botany of our Institute. 

Extraction and Isolation 

The dried and pulverized fruiting bodies (250 g) of Hypocvella hambusae 
(B.et Br.)Sacc were extracted with hot 95% EtOH. The ethanolic extract 
was concentrated under reduced pressure to give a black residue (64 g), 22 g 
of which was chromatographed on a silica gel column (400 g) with gradient 
petroleum ether-EtOAc elution. The eluent was monitored by TLC and 
combined to give 6 fractions. Fraction 1 (GX-3-1) and fraction 2 (GX-3-2) 
were combined ( 1  .59 g) and chromatographed on a silica gel column (100 g) 
with gradient elution CH2C12-MeOH. The eluent was combined to give 8 
fractions. Compound GX-4-3(220 mg) was obtained from fraction 
3(CH2CI2-MeOH, 100 : 3) and were purified by re-crytallization from 
CH2C12. 

Acknowledgments 

The author (H. X.)  wishes to express her thanks to Prof. Shi Jiangong of 
Department of Natural Product Chemistry of our Institute for his assistance 
with structural elucidation. 

References 

[l] Aldridge. D. C., Armstrong, J. J., Speakc, R .  N. and Turner, W. B. (1967). J .  Chem. Sot.: 
(I, pp. 1661- 1676. 

[2] Raymond L. Edwards and Derek J. Maitland (1989). J .  Ch~m.  Soc., Perkin Trans I, 
pp. 57-65, 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
5
1
 
2
2
 
J
a
n
u
a
r
y
 
2
0
1
1


