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Abstract: Ten compounds were isolated and purified from the metabolites of Chaetomium globosum CIB-160 by silica gel
column chromatography , HPLC , Sephadex LH-20 chromatography. Their chemical structures were identified as chaetoglo-
bosins A (1),C (2),E (3),F (5),F_(6),W (7),penochalasin F (4),5-( methyl-2-butenyl ) -indole-2 , 3-dione
(8) ,chaetoviridin A (9) ,and cochliodone A (10) on the basis of NMR ,HR-MS and optical rotation data,compound 8
and 10 were first reported from wild strain of C. globosum. Compounds 1-6 showed significant inhibition of mouse spleen cell

proliferation , their 1C,,values were 0.21,2.8,2.3,2.2,1.7,2.7 uM,respectively. The IC, values of mice spleen cell survival

rates successively were 0.82,7.5,2.3,6.1,4.6,6.7 uM,which indicated compounds 1-6 possessed strong cytotoxicity.
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Fig. 1 Chemical structures of compounds 1-10
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3 ZREHMH

3.1 REBFYNERE

Chaetoglobosin A (1) {6 K ; HR-ESI-MS
(positive mode) m/z 551.2512 [M + Na] * (caled for
Cy, Hye N,ONa™ | 551.2524 ) ;'H NMR (600 MHz,
pyridine-ds ) :6 11.90 (1H,s,NH-1"),9.42 (1H,s,
NH-2) .8.04 (1H,d,J=6.5 Hz,H22),7.87 (1H,
d,/=6.0 Hz,H4") ,7.58 (1H,overlap,H-7"),7. 33
(1H,s,H-2"),7.26 (2H, overlap, H-5' ,H-6") ,7. 06
(1H,d,J=6.5 Hz,H-21),6.63 (1H,dd,J=15.0,
6.0 Hz,H-13),5.61 (1H,d,J=9.4 Hz,H-17) ,5. 44
(1H,s,H-19),5.29 (1H,m H-14),4.15 (1H,s, H-
3),3.29 (1H,s, H4),3.13 (2H, overlap, H-8, H-
10),3.05 (1H,dd,J = 14.3,6.6 Hz, H-10),2.63
(1H,dd, ] =9.6,4.9 Hz, H-7),2.41 (1H,m, H-
16),2.17 (1H,d like,H-15),2.06 (1H,m, H-5),
1.93 (1H, m, H-15),1.54 (3H,s, CH,-18),1.28
(3H,d,J=8.1 Hz,CH,-12),1.08 (3H,d,/J=7.2
Hz,CH,-11),0.86 (3H,d,J=6.6 Hz,CH,-16);"C
NMR (150 MHz, acetone-d; ) :6 201.0 (C-20),197. 8
(C23).172.8 (C-1),138.9 (C-17).136.7 (C-1’
a).135.7 (C21),132.7 (C22),132.6 (C-14),
132.2 (C-18),128.9 (C-13),127.8 (C3'a),124.2
(C57),121.2 (C2'),118.9 (C6'),118.5 (C-
4') 111.4 (C77),109.7 (C3') ,63.2 (C9) ,62.0
(C7).57.2 (C6).52.2 (C3),48.3 (C-8).,46.7
(C4),41.3 (C-15),36.4 (C-5),33.2 (C-10),
32.0 (C-16),20.4 (CH,C,;),12.3 (CH,-11),9.8
(CH;-Cyg) o 5 3CHKH chaetoglobosin A i) AH 5 B 8%
ggi[ﬂ[s]o

Chaetoglobosin C (2) {6k ; HR-ESI-MS
(positive mode) m/z 551.2524 [M +Na] * (caled for
Cy, Hy N,ONa ™, 551.2524) ;'H NMR (600 MHz,
DMSO-d, ) :5 10.92 (1H, s, NH-1'),8.43 (1H,s,
NH-=2),7.53 (1H,d,J =8.1 Hz,H4"),7.31 (1H,
d,J=8.1Hz,H7'),7.12 (1H,s,H2") ,7.05 (1H,
t,J=8.1Hz,H6"),6.99 (1H,t,J =8.1 Hz,H5')
6.06 (1H,dd,J = 14.4,6.0 Hz, H-13),5.88 (1H,
d.J=9.8 Hz,H-17) ,4.94 (1H,t,J =11.9 Hz, H-
14) 3.74 (1H,s,H-3),2.83 (1H,dd,J =14.5.5.5
Hz,H-10),2.73 (1H,dd,J = 14.5,3.4 Hz,H-10),
2.63 (1H,d,J =6.0,H-8),2.45 (1H, m, H4),
2.28 (1H,overlap, H-7 8 H-16) ,2.24 (1H,m,H-7
o H-16),2.13 (1H,dd,J =9.9,6.0 Hz, H-15),
1.80 (1H,m, H-5 5§ H-15),1.73 (1H,overlap, H-5
a H-15),1. 68 (3H,s,CH,-18),1.15 (3H,s,CH,-
12),0.93 (3H,d,J =6.7 Hz,CH,-11),0.91 (3H,
d,J=7.2 Hz,CH,-16) ;" C NMR (150 MHz, DMSO-
d,):5208.2 (C-19),205.3 (C-20),196.2 (C-23),
173.9 (C-1),155.8 (C-17),135.9 (C-1'a),131.0
(C-18),128.2 (C-3'a),127.1 (C-13),125.2 (C-
5'),121.0 (C2'),118.7 (C-6'),118.4 (C4'),
111.3 (C-7),108.1 (C-3"),62.3 (C9),60.4 (C-
7),56.7 (C-6),52.3 (C-3),48.5 (C4),48.3 (C-
8).39.6 (C-15),37.1 (C=22),36.2 (C5),32.6
(C-16),32.0 (C-10),31.8 (C-21),19.4 (CH,-
Ce),19.1 (C-12),12.4 (C-11),10.0 (CH,-C,y) .
53k chaetoglobosin C AYAR e —217 .

Chaetoglobosin E (3) K ; HR-ESI-MS
(positive mode) m/z 553.2679 [M + Na] * (caled for
Cy, Hyg N,OsNa™ | 553.2674 ) ;'H NMR (600 MHz,
pyridine-ds ) :6 11.90 (1H,s,NH-1"),9.24 (1H,s,
NH-2),7.85 (1H,d,J =7.8 Hz,H4"),7.68 (1H,
overlap, H-7") , 7.32 (2H, m, H2' 1 H-6"),7.27
(1H,t,/ =7.8 Hz,H5'),7.05 (1H,dd,J =15.3,
7.0 Hz,H-13),6.36 (1H,d,J=9. 1 Hz,H-17) 5. 50
(1H,¢ like ,H-14) ,5.33 (1H,t, J=7.8 Hz,H20),
4.60 (1H,d,J=9.3 Hz,H-8),4.00 (1H,1,]=7.3
Hz,H-3),3.46 (1H,overlap, H4),3.43 (1H, over-
lap,H-22),3.13 (1H,dd,J = 14.1,7. 4 Hz,H-10),
3.02 (1H.dd,J =14.1,7.4 Hz H-10) ,2.72 (1H,t
like ,H-7),2.62 (1H,m,H-16),2.45 (2H, overlap,
H-15,H-21),2.25 (1H,d,J = 13.2 Hz,H-15),1.96
(3H,s,CH,-18),1.92 (3H,s,CH,-12),1.51 (3H,
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s,CH;-11),0.84 (3H,d,J =6.6 Hz, CH,-16);"C
NMR (150 MHz, pyridine-ds): 8 210.7 (C-19),
204.8 (C-23),175.3 (C-1),148.4 (C-17),137.5
(C-1'a),135.4 (C-18),134.2 (C-14),134.2 (C-
6),130.0 (C-13),128.0 (C-3"a),126.3 (C-5),
124.3 (C-5'),121.7 (C2'),119.2 (C6'),118.7
(C4'),112.0 (C-7') 111.3 (C3"),71.7 (C20) ,
68.8 (C-7),62.7 (C9),58.2 (C4),52.6 (C3),
50.6 (C-8),41.1 (C-15),33.3 (C21),33.3 (C-
10),32.0 (C-16),19.6 (CH,-C,;),17.3 (C-12),
14.9 (C-11),12.2 (CH;-C3) , 53k chaetoglo-
bosin E FyAHCEE 3" .

Penochalasin F (4) [ ¥ K ; HR-ESI-MS
(positive mode) m/z 553.2676 [ M + Na] * (caled for
C,, Hy N,0,Na* ,553.2674) ;' H NMR (600 MHz,
pyridine-d;) :512.08 (1 H,s,NH-1'),9.39 (1 H,s,
NH-2),7.90 (1H,d,J =7.6 Hz,H4') ,7.66(1H,d,
J=7.8 Hz,H-7'),7.38 (1 H,d,J =2. 1Hz,H2")
7.31 ~7.25 (2 H,overlap,H-5" ,H-6") ,6.68 (1 H,
dd,J=14.3,10.4 Hz,H-13).,5.47 (1 H,d,J =8.9
Hz,H-17),5.32 (1 H,m,H-14) ,4.18 (1 H,s, H-
19),3.50 (1 H,m,H-3) ,3.20(1H,dd,/=14.4,5.3
Hz,H-10),3.15(1H,d,J =5.5 Hz,H-7),3.08 (1
H,dd,J=14.3,5.6 Hz,H-10),2.90 (1 H,d,J=3.7
Hz,H4),2.78 ~2.67 (3 H,overlap, H-22,H-16 &
H-21),2.45 ~2.39 (2H, overlap, H-5, H-16 & H-
21),2.16 (1 H,d like,H-15),2. 10(1 H,q like, H-
22),1.86(1H,dt,J =13.5,11.0 Hz, H-15),1.59
(3 H,s,CH,-18),1.31 (3 H,s,H-12),1.10(3 H,
d,/=7.2 Hz,H-11),0.86 (3 H,d,J =6.6 Hz,CH,-
16);”C NMR (150 MHz, pyridine-d; ) :8 210. 8 ( C-
20),209.2 (C-23),174.8 (C-1),138.2 (C-17),
137.3 (C-1'a) ,133.4 (C-14),132.5 (C-18),129. 4
(C-13),128.4 (C3'a),125.2 (C2'),121.7 (C-
6'),119.4 (C-5'),118.9 (C4'),112.1 (C-7"),
109.9 (C-3'),83.1(C-19),64.6 (€9),62.1 (C-
7),57.1 (C-6),53.1 (C-3),49.6 (C-8),49.3 (C-
4),41.5 (C-15),37.0 (C-5),36.2 (C22),34.6
(C21),34.0 (C-16),32.1 (C-10),21.0 ( CH;-
C),19.5 (C-12),12.7 (C-11),10.9 (CH,-C,y) .
5 3CHkH penochalasin F (4 658 —2 .

Chaetoglobosin F (5) [ f4# K ; HR-ESI-MS
(positive mode) m/z 553.2871 [M + Na] * (caled for
CyHy N,0,Na* ,553.2674) ;'"H NMR (600 MHz, ac-

etone-d ) :8 10. 08 (1H,s,NH-1"),7.55 (1 H,d,J =
7.9 Hz,H4") ,7.38 (1 H,d,J =8.0 Hz,H-7") ,7. 30
(1H,s),7.15 (1 H,s),7.09 (1 H,t,J =7.5 Hz H-
6'),7.02 (1 H,t,J=7.5 Hz,H-5') .,6.45 (1 H.dd,
J=15.1,9.8 Hz,H-13),6.32 (1 H,d,J =9.5 Hz,
H-17) .5.27 (1 H,m,H-14) ,4.73 (1 H,m,H-19),
3.85 (1 H.t like,H-3),3.79 (1 H,d,J =7.2 Hz H-
10),3.31 (1 H,overlap,H-8),3.02 (1 H,s,H4),
2.89 (1 H,dd,J=14.1,5.6 Hz,H-10),2.66 (1 H,
d,]=6.0 Hz, H-22),2.62 (1 H,d,J =5.1 Hz, H-
7).2.43(1 H,m, H-15 5§ H-16).,2.37 (1 H,m, H-
16 5 H-15),2.24 (1 H,dd,J=9.7,5.7 Hz,H-15) ,
1.80 (3 H,s,CH;-18),1.75 ~1.62 (3 H, overlap,
H-21,H22).1.16 (3 H,s,H-12) ,1.07 (3 H.d,J =
6.7 Hz,H-11),0.81 (3 H,d,J =7.3 Hz,CH,-16) ;
G NMR (150 MHz, acetone-d, ) :8 210.2 (C-19),
205.5 (C-23),175.5 (C-1),150.1 (C-17),138.2
(C-17a),136.2 (C-18),134.4 (C-14),130.8 (C-
13),129.3 (C-3"a),125.5 (C-5"),122.8 (C-2"),
120.3 (C-6"),119.8 (C4'),112.9 (C-7"),111.6
(C3"),72.6 (C20),65.7 (C9),63.1 (C-7),
58.2 (C-6),54.0 (C-3),50.3 (C-8),49.4 (C4),
42.2 (C-15),38.6 (€22),38.0 (C-5),35.0 (C-
16),34.8 (C-21),32.6 (C-10),20.7 (CH,-Cy),
20.2 (C-12),13.4 (C-11),9.8 (CH,-C;y), 5
fikH chaetoglobosin F [ A G HE—3¢7 |
Chaetoglobosin F,_ (6) I {A¥AK; [all =
+62° (¢ 0.1,MeOH) ; HR-ESI-MS ( positive mode )
m/z 553.2674 [ M + Na]® (caled for C,, Hy
N,0,Na*,553.2674);'H NMR (600 MHz, acetone-
dg):5610.12 (1H,s,NH-1"),7.53 (1H,d,J =7.9
Hz,H4'),7.37 (1H,d,J = 8.0 Hz, H-7'), 7. 19-
7.13(2H,overlap,H-2" ,NH-2) ,7.08 (1H,t,/J=7.2
Hz,H-6"),7.01 (1H,t,J =7.1 Hz, H-5"),6.26
(1H,d,J =9.5 Hz, H-13),6.22 (1H,m, H-17),
5.23 (1H, m, H-14),5.20 (1H, s, H-12), 4.96
(1H,s,H-12) ,4.70 (1H,brs, H-20).3.86 (2H,o-
verlap,H-7,H-22) ,3.45 (1H,m, H3) ,2.87 ~ 2. 81
(3H, H-10, H-22, H21) ,2. 78 ( 1H, overlap, H-5 5%
H4).2.74 ~2.69 (2H, H-21 , H4 5 H-5) 2. 65 ~
2.57 (2H, overlap, H-15 ,H-10 5§ H-22) ,2.37 (1H,
m,H-10 5§ H22),2.28 ~2.19 (1H,m,H=.),1.79
(3H,s,CH,-18),1.69 ~1.62 (1H,m, H-15), 1. 02
(3H,d,J =6.7 Hz,H-11),0.88 (3H,d,J =7.3 Hz,
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CH,-16) ;" C NMR (150 MHz, acetone-d, ) : 8 208. 7
(C-23),204.0 (C-19),173.9 (C-1),150.6 (C6),
148.7 (C-17),136.7 (C-1'a) ,134.7 (C-14),133.7
(C-18),129.0 (C-3'a),127.9 (C-13),124.2 (C-
2'),121.3 (C-6'),118.8 (C-5"),118.3 (C4'"),
112.0 (C-12),111.5 (C-7'),110.1 (C3"),71.1
(C-20),70.3 (C-7),62.6 (C9),52.3 (C-3),49.2
(C-8),47.2 (C4),40.9 (C-15),37.0 (C22),
33.3 (C-10),32.7 (C-16),31.9 (C-21),31.2 (C-
5),19.3 (C-Cp),13.0 (C-11),11.5 (C-C). &
SRk AT chaetoglobosin F B A S B — 3

Chaetoglobosin W (7) K ; HR-ESI-MS
(positive mode) m/z 569.2626 [ M +Na] * (caled for
Cy, Hyy N,ONa*t, 569.2626) ;' H NMR (600 MHz,
pyridine-ds ) :6 11.94 (1H,s,NH-1"),9.87 (1H,s,
NH-2),7.99 (1H,dd,J =8.9,3.0 Hz,H4'),7.61
(1 H,s,H-2"),7.54 (1H,dd,J =6.0,3.0 Hz, H-
7'),7.27 (2H, overlap, H-5' , H-6") ,6.68 (1H,m,
H-13),6.45 (1H,d,J =9.8 Hz,H-17),6.28 (1H,
m,H-14),5.63 (1H,t like,H-20),5.32 (1H,t like,
H-7),3.99 (1H,m,H-16),3.78 (1H,d,J = 15.2
Hz,H-10),3.53 (1H,d,J = 15.0 Hz, H-10),3.45
(1H,s, H4),3.19 (1H, m, H-8 & H-15),2.99
(2H,overlap, H-22 , H-8 =% H-15),2.67 (1H,m, H-
22),2.52 (1H,m,H21 & H-5) ,2.25 (2H, overlap,
H-21 % H-5),2.14 (1H,m, H-15),1.90 (3H, s,
CH,-18),1.69 (3H,s,CH;-12),1.29 (3H,d,J =
7.2 Hz, CH,-11),0.81 (3H,d,J = 6.7 Hz, CH,-
16);”C NMR (150 MHz, pyridine-ds) :8 208.2 ( C-
23),205.9 (C-19),175.3 (C-1),149.7 (C-17),
138.2 (C-1'a) ,134.8 (C-14),132.5 (C-13),130.0
(C3'a),126.1 (C-2"),122.7 (C-6"),120.6 (C-
4'),120.3 (C5'),112.9 (C7'),111.4 (C3'),
97.5 (C3),91.4 (C6),78.8 (C-7),72.8 (C-
20).64.8 (C9),54.7 (C4),49.6 (C-8),42.1
(C-15),40.4 (C-22),37.4 (C-5),36.7 (C-10),
34.8 (C-16),33.7 (C-21),20.6 (CH,;-C;),20.0
(C-12),15.6 (C-11),13.2 (CH,-C,y). 5 3CHkp
chaetoglobosin W [ 4H 25 —2 " .

5-( Methyl-2-butenyl ) -indole-2 , 3-dione (8)
kAR ;'H NMR (600 MHz,CDCL,) :58.85 (1H,
s,H-1),7.40 (1H,s,H4),7.35 (1H,d,J =7.8
Hz,H-6).,6.86 (1H,d,J =7.8 Hz,H-7),5.24 (1H,
m,H-2"),3.28 (2H,overlap,H-1") ,1.75 (3H,s,H-

5'),1.70 (3H, s, H4');” C NMR (150 MHz,
CDCl,) :6 183.5 (C-3),160.0 (C-2),147.5 (C-
7a),138.7 (C-6),138.0 (C-5),134.0 (C-3"),
125.3 (C4),121.8 (C2"),118.2 (C-3a),112. 4
(C-7),33.4 (C-1"),25.7 (C4"),17.8 (C5"), 5
SCER A 5-( methyl-2-butenyl ) -indole-2 , 3-dione ) #H
SR —

Chaetoviridin A (9) @B EL; (o]l =
+95° (¢ 0.1,CDCL,; ) ; HR-ESI-MS ( positive mode )
m/z 455.1030 [ M + Na]® (caled for C, H,
ClO Na™* ,455.1237) ;'H NMR (600 MHz,CDCL,) :8
8.75 (1H,s,H-1),6.59 (1H,dd,J=15.6,7.8 Hz,
H-10),6.54(1H,s,H4) ,6.07 (1H,d,J =15.6 Hz,
H9),3.84 (1H, m,H-5"),3.62 (1H, m, H4'),
2.27 (1H, m, H-11),2.08 (1H, br, OH-5"),1.43
(2H,m, H-12),1.14 (3H,d,J =6.0 Hz, H6'),
1.14 (3H,d,J =6.0 Hz,CH,4') ,1.07 (3H,d,J =
7.2 Hz,CH,-11),0.88 (3H,t,J=7.2 Hz,H-13) ;"
C NMR (150 MHz,CDCl;):6 201.2 (C-3"),183.4
(C-6),167.9 (C-1"),162.7 (C-8),157.1 (C-3),
151.5 (C-1),148.0 (C-10),139.7 (C4a),125.1
(C2"),119.8 (C-9),110.4 (C-8a),108.9 (C-5),
105.4 (C4),87.6 (C-7),70.9 (C-5"),51.0 (C-
4'),39.0 (C-11),29.1 (C-12),26.2 (CH,-C,),
21.4 (CH,-C, ), 19.3 (CH,-C, ), 13.5 (C-6'),
11.7 (C-13), 5wkt chaetoviridin A fFH 4R
—5

Cochliodone A (10) IR ;[ o]l =-223°
(¢ 0.1, MeOH ) ; HR-ESI-MS ( positive mode ) m/z
661.2281 [M + Na]* (caled for C;; H; O, Na™,
661.2255) ;'H NMR (600 MHz, acetone-d, ) :8 7.75
(1H,s,H-1,1'),3.88 (1H, m, H-12,12"),2.75
(1H,d,J =16.8 Hz,H4B,48'),2.63 (1H,d,J =
16.8 Hz,H4a,4a'),2.06 (3H,s,H-16,16"),1.90
(1H,m,H9,9"),1.68 (2H, overlap, H-10, 10'/H-
11,11'),1.58 (1H,m,H-9,9"),1.51 (3H,s,H-14,
14"),1.22 (1H,m,H-11,11"),1.03 (3H,d,J =6.2
Hz,H-13,13") ;" C NMR (150 MHz, acetone-d, ) : 8
191.4 (C6,6"),191.1 (C-8,8"),168.9 (C-15,
15'),156.7 (C-1,1'),144.7 (C4a,4a’), 122.8
(C5,5"),111.5 (C-8a,8a"),102.6 (C-3,3"),84.7
(C-7,7"),68.3 (C-12,12"),37.2 (C4,4"),31.8
(C9,9"),31.3 (C-11,11"),22.0 (C-14,14"),21.0
(C-13,13"),19.2 (C-16,16"),18.0 (C-10,10"),



Vol. 28

TR R BRBIFCH CIB-160 Y A=A Wi 73 B 4 5 S H A e i 1k

1567

53CHkH cochliodone A f{AH it —3 "™ .
3.2 &SR EERITNE

PRI eI R LA 1 ~ 6 FEfIRHR
55 0T X /0N BRI 40 i %) 348 e EL AT SR AR A 1C, i
AR 0.21.2.8.2.3,2.2.1.7.2.7 uM ( FH
BD750,1C5, = 1.0 uM) o Fb454 10 JC G2 4 il 6 P
(¢> 50 uM) [FBHAL A 1 ~ 6 Xl /N U 20 i 7
W 1Cs, fH 4> ) 0.82.7.5.2.3.6.1.4.6.6.7 uM
(FHE BD750,1C5, > 50 uM) , 3R B4k G P54 fig B
SR

1 i

KRB TR AP R 2 HAT B8 09 LE WD 1
ngn i A s E 25k &%) chaetoglobosins A-G, J Xif
Hela cell H. A5 4 fifd 7 36 4 (1G5, = 3.2 ~ 20 pg/
mL) ", Chaetoglobosins (A \C) X & 15 £ T AL A HHY)
A ZREAE T X1 TR ERT B ( Helicobacter pylo-
1) A O W KT B ( Staphylococcus aureus ) UL J %f
Y BUR T ( Pythium ultimum | Phytophthora capsici
Rhizoctonia solani , Botrytis cinerea . Fusarium oxyspo-
rum ) HAT —E RV, B Ok B 22 1 A
SPGB SCIR A A 57, e RACE T Y £
(LR DS R ATl A B o A SR FAR S G DN AL 41
e BE ik B 7EFR &R Chaetoglobosins 24L& W 7RI
Y E T 2 A ELAT G S 0 35, LT 2K 2 410 i
R, SLRRAS RERIILE Y 1 ~ 6 X [ 4 i 14 5
A BSRAINHIAE R, 185 e I BE R %o i 51
AN BAROE R, X T e S iR LB W HA BOR
A BT EA G
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