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1.2 BHRHNEMEF

: Chaetomium globosum.

Polysiphonia urceolata

Grev.
, 4
3 g/L, 3 g/L,
5 ¢g/L, 20 g/L, 30 g/L, pH
7.0 1000 ml , 300 ml,
115 20 min 30L,
40 d, ,
1.3 REMNSE
30 L, 2 L,
6 ,
4
, 2-(1- )-3, 6- -5-(3- -2-
) (I, 15 mg) 2- -3, 6- -
5-(3- -2- ) (I, 20 mg) 2-(3, 5-
)-3, 6- -5-(3- -2- )
(11, 50 mg) 2-(1, 3, 5- )-3, 6- -
5-(3- -2- ) (IV, 120 mg)
1.4 SRIEHIE
: ;m.p. 79—80 ; IR(KBr)

3269, 2921, 2854, 1622, 1584, 1451, 1299, 688
cm™'; EIMS m/z 302 [M] " (73); 'H NMR (CDCl;,
500 MHz): 8 (ppm) 11.73 (1H, s, OH), 10.09 (1H,
s, H-7), 7.02 (1H, s, H-4), 6.48 (1H, d, J=16.15 Hz,
H-1"), 5.99 (1H, dd, J=16.12 , 6.85 Hz, H-2'), 5.28
(1H, m, H-2"), 5.13 (1H, s, OH), 3.28 (2H, d, J =
7.35 Hz, H-1" ), 2.33 (2H, m, H-3"), 1.75 (3H, s,

H-5"), 1.70 (3H, s, H-4"), 1.55 (2H, m, H-4"), 1.35
(2H, m, H-5"), 1.34 (2H, m, H-6"), 0.90 (3H, t, J =
7.05 Hz, H-7"); >C NMR (CDCls, 125 MHz): 8¢
(ppm) 196.3 (C-7), 155.0 (C-6), 144.8 (C-3), 142.7
(C-2), 133.9 (C-3"), 130.3 (C-5), 125.0 (C-4),
124.1 (C-2), 121.0 (C-2"), 120.1 (C-1"), 117.2 (C-1),
33.5 (C-3"), 32.0 (C-4"), 31.8 (C-5"), 27.2 (C-1"),
25.8 (C-4"), 22.5 (C-6"), 17.8 (C-5""), 14.0 (C-7")

: , mp. 75—76 ; IR
(KBr) 3269, 2957, 2854, 1622, 1584, 1485, 1263,
688 cm’'; EIMS m/z 304 [M] * (50); 'H
NMR(CDCI;, 500 MHz): 6y (ppm): 11.91(1H, s,
OH), 10.09(1H, s, H-7), 6.99(1H, s, H-4), 5.30(1H,
m, H-2"), 3.28(2H, d, J = 7.35 Hz, H-1""), 2.88(2H,
m, H-1'), 1.74(3H, m, H-5"), 1.70(3H, m, H-4"),
1.55(2H, m, H-5"), 1.35 (2H, m, H-3"), 1.27(4H, m,
H-2' and H-4'), 1.26(2H, m, H-6'), 0.88(3H, t, J =
7.05 Hz, H-7'); “C NMR(CDCl;, 125 MHz) 8¢
(ppm):  195.6(C-7), 155.7(C-6), 145.1(C-3),
133.8(C-3""), 130.3(C-5), 128.7(C-4), 124.0(C-2),
121.2(C-2"), 117.2(C-1), 32.0(C-5"), 31.5(C-4"),

29.8(C-3"), 28.7(C-2"), 27.0(C-1"), 25.8(C-4"),
23.9(C-1"), 22.6(C-6"), 17.8(C-5"), 14.1(C-7")
I1I: , m.p. 80—82 ; IR

(KBr) 3271, 2922, 2895, 1623, 1565, 1486, 1452,
1263, 1220, 688 cm™'; 'H NMR(CDCl;, 500
MHz)dy (ppm): 11.84(1H, s, OH), 10.09(1H, s,
H-7), 6.99(1H, s, H-4), 6.05(1H, m, H-5"), 5.99(1H,
m, H-6"), 5.62 (1H, m, H-3"), 5.58(1H, m, H-4"),
5.28(1H, t, H-2"), 3.29(2H, d, J = 7.35 Hz, H-1"),
2.98(2H, t, J = 6.1 Hz, H-1"), 2.34(2H, m, H-2"),
1.75(3H, s, H-5"), 1.72(3H, d, J = 5.35 Hz, H-7'),
1.70(3H, s, H-4"); *C NMR(CDCls, 125 MHz) ¢
(ppm): 195.5(C-7), 155.8(C-6), 145.1(C-3), 133.9
(C-3"), 131.9(C-5"), 131. 1(C-6'), 129.4(C-4"),
128.9(C-5), 128.4(C-3"), 127.4(C-2), 125.9(C-4),
121.1(C-2"), 117.3(C-1), 34.2(C-2"), 27.0(C-1"),
25.8(C-4"), 24.1(C-1"), 18.1(C-7"), 17.8(C-5")

IV: , m.p. 146—148 ;
IR (KBr) 3315, 2918, 2852, 1613, 1586, 1470, 1436,
1261, 1240, 700 cm™"; '"H NMR(CDCls, 500 MHz)
oy (ppm): 11.80(1H, s, OH), 10.09(1H, s, H-7),
7.00(1H, s,H-4), 6.64(1H, d, J = 12.95 Hz, H-1"),
6.49(1H,m,H-2"), 6.34(2H, m, H-3' and H-4'),
6.16(1H, m, H-6"), 5.87(1H, m, H-5"), 5.30(1H, m,
H-2"), 3.32(2H, d,J = 6.1 Hz, H-1"), 1.75(3H, s,
H-5"), 1.70(3H, s, H-4"), 1.83(3H, d, J = 5.75 Hz,
H-7"); C NMR(CDCl;, 125 MHz) dc (ppm):
196.1(C-7), 155.3(C-6), 145.1(C-3), 139.6(C-2"),
136.2(C-5"), 134.1(C-3"), 132.8(C-6"), 132.5(C-5),
129.2(C-3"), 128.2(C-4"), 125.2(C-4), 125.4(C-2),
121.0(C-2"), 120.7(C-1"), 117.0(C-1), 27.3(C-1"),
25.8(C-4"), 18.5(C-7"), 17.8(C-5")
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2 ZR5iTie

302, DEPT
C19H2603 1
840.90 (3H, t,J=7.05Hz),  6,1.70 (3H,
s) 1.75(3H, s)
, 3 ,
oyg 11.73 10.09  5.13, oy 10.09
(1H, s) , HMQC
Oy 6.48 (1H, d, J = 16.15 Hz) 5.99
(1H, m, J = 16.12 Hz) ,

Sy 7.02 (1H, s) "“C-NMR
DEPT 19
, 3 5c 14.0 (C-7")  17.8 (C-5")
25.8 (C-4"), 5 .5 ,6
5c196.3 , C-1 (8¢ 117.2) C-2
(8¢ 124.1) C-3 (8- 144.8) C-4 (8¢125.0) C-5 (8¢
130.3)  C-6 (3¢ 155.0) ,
C-3 C-6
HMQC
'"H-'H COSY
H-2' (8y 5.99) H-2'
H-4' (3 1.55) H-3' H-5' (84 1.35) H-6'
6y 1.34) H-5' H-7' (84 0.90) H-1" 3y
3.28) H-2"(8y5.28) HMBC H-7 (8y
10.09) C-1 C-2 C-6 s H-4 (8, 7.02)
C-3 C-2 C-5 C-6 C-1" s H-4"" (8y
1.70) H-5" (83 1.75) C-2" (8¢ 121.0) C-3" (3¢

, H-1' (3y 6.48)
H-3' (8 2.33)

133.9) ; H-1" (64 3.28) C-2" C-3”
C-5 C-6

2-(1- )-3, 6- -5-(3- -2- )

(Inoue et al, 1977),
I (D
I1,

304, DEPT

CoHy303; DEPT II I
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I
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H-3' (8y 1.35) H-1' (54 2.88) HMBC

JH-U C-1 (8¢ 117.2)  C-2 (3¢ 124.0) C-3
(3¢ 145.1) C-2" (8¢ 28.7) C-3' (8¢ 29.8)
2- -3, 6- -
5-(3- -2- ) (Inoue et al,
1977), Il (1
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Fig. 1 Chemical structures of compounds I—IV
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DEPT 11 | S
H-7'(5n 1.72, 3H,d, J  5.35 Hz)
DEPT
11 I
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C-5" HMQC

'"H-'H COSY , H-2' (64 2.34) H-3' (8y
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BENZALDEHYDES FROM AN ENDOPHYTIC FUNGUS CHAETOMIUM
GLOBOSUM. SEPARATED FROM MARINE RED ALGA POLYSIPHONIA
URCEOLATA

WANG Song'?, ZHANG Yi'?, LI Xiao-Ming', WANG Bin-Gui'
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071; 2. Graduate School of Chinese
Academy of Sciences, Beijing, 100039)

Abstract Marine microorganisms have become an important source of biologically active secondary
metabolites, among them marine fungi is one of them for the discovery of structurally unique natural marine
products with anticipated biomedical potential. Recently, many biologically active metabolites have been
discovered and reported from marine algal-derived endophytic fungi. This paper describes the isolation and
structural determination of four benzaldehyde derivatives from Chaetomium globosum., a marine algal derived
endophytic fungus.

The endophytic fungus Chaetomium globosum. was originally separated from marine red alga Polysiphonia
urceolate Grev that was collected in the coast of Qingdao, China. The liquid medium was incubated at room
temperature for 40 days. The mycelium and filtrate were extracted with methanol and EtOAc respectively. Crude
extracts were evaporated from mycelium and filtrate respectively under reduced pressure at 40 . The two
extracts were assayed against P-338 and A-549 cell lines and each showed significant bio-activity. Since the
HPLC profiles of the two extracts were nearly identical, they were combined before further separation. Initial
chromatographic separation of the extracts was performed on silica gel (200—300 mesh, Qingdao Haiyang
Chemical Inc., China) column chromatography (CC) with a gradient solvent system from 3% acetone/petroleum
ether to 100% acetone. The fractions were monitored by inspection of thin layer chromatography (TLC). Fractions
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12—15 were combined and were further chromatographied on silica gel using an EtOAc/petroleum ether gradient
system to give a subfraction containing 4 compounds shown below, which was further purified over Sephadex
LH-20 (Merck, Darmstadt, Germany) using chloroform/MeOH (1 1) as solvent system. Four benzaldehyde
derivatives were finally isolated and purified.

The chemical structures of the 4 secondary metabolites were spectroscopically analyzed with IR (Nicolet
Impact 400 FT-IR Spectrophotometer), EIMS (Autospec 3000), and 1D and 2D NMR (Bruker 500 MHz
spectrometer) spectral data. They were determined as:

() 2-(1-heptenyl)-3, 6-dihydroxy-5-(3-methyl-2-butenyl) benzaldehyde;

() 2-heptyl-3, 6-dihydroxy-5-(3-methyl-2-butenyl) benzaldehyde;

() 2-(3, 5-heptadienyl)-3, 6-dihydroxy-5-(3-methyl-2-butenyl) benzaldehyde;

() 2-(1, 3, 5-heptatrienyl)-3, 6-dihydroxy-5-(3-methyl-2-butenyl) benzaldehyde.

Although a series of benzaldehyde derivatives have been isolated from terrestrial fungi such as from
Aspergillus sp., these 4 compounds were isolated from marine-derived fungus for the first time.

Key words Marine algae, Polysiphonia urceolate, Endophytic fungus, Secondary metabolites, Benzaldehyde

derivatives



