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The Secondary Metabolites of the Crinoid( Comanthina schlegeli )
Epipsymbiosis Fungus Alternaria brassicae 93
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(1. School of Marine Sciences, Sun Yat-sen University, Guangzhou 510275, China;
2. School of Chemistry and Chemical Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract; Secondary metabolities of the crinoid epipsymbiosis fungus Altermaria brassicae 93 from South
China Sea were studied. The metabolities of Alternaria brassicae 93 were isolated by silica gel column
chromatography, Sephadex LH —20 gel column chromatography and HPLC, the structures of compounds
were eventually identified and confirmed on the basis of physicochemical properties, spectral data and
compared with the published spectral information. Five compounds were isolated from marine fungi for the
first time and their structures were identified as clavatol (1), 3R, 14S-ochratoxin A (2), 3R, 14S-
ochratoxin B (3), chaetoquadrin F (4) and ent-cycloechinulin (5).
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e 1. LEEHIREEAK, ESI-MS m/z:181.2
[M+Na] ", 2+ K C, H,,0,,'H NMR (500 MHz,
Acetone-d; ) 5:12.96( 1H,s,H, -2'),8.47(1H,s,
H, -4'),7.52( 1H,s,H, -6"),2.53( 3H,s,H, -
1),2.19(3H,s,H; -8'),2.09(3H,s,H, -7"); "C
NMR (126 MHz, Acetone-d) §; 203.0(C -2),161.3
(C-2"),160.4(C-4"),130.1(C-6") ,115.6(C -
5"),112.7(C -1"),110.5(C -3"),25.4(C -1),
15.4(C-8"),7.2(C -7") . PL B 5 SChkoE
A B EA Y 1N clavatol (2',4 - Di-
hydroxy —3’,5" — dimethylacetophenone ) ,

KEW2: AEMAE, [« +63°,(c=0.35,
CD,0D), ESI-MS m/z:402.5 [M-H] ~, 5+ H
C,H,s0,NCI,"H NMR: (500 MHz, CD,0D) §:1.61
(3H,d,J =6.45 Hz,H -11),2.87 (1H,dd, J =
11.6,17.3 Hz, H —4a),3.29 (1H, dd, J = 3. 53,
17.4 Hz,H -4b) ,3.24(1H,dd,J =7.1, 14.1 Hz,H
-15a),3.36(1H,dd,J=5.2,14.2 Hz,H - 15b) ,
4.77(1H,ddd, J =3.5,6.3,9.9 Hz,H -3),5.09
(IHm,H-14),7.2 ~7.3(5H,m,H - 17 ~H -
21),8.5(1H,d,J=7.0 Hz,H-13) ,8.3(1H,s,H -
6),12.7(1H,s) ;" C NMR (126 MHz, CD,0D) §:
20.7(C -11),32.3(C -4),37.4(C -15),54.3
(C-14),80.0(C -3),110.1(C -9),120.3(C -
7),123.2(C-5),127.3(C-18),128.7(C -17,C
-21),129.4(C -18,C -20),135.8(C -16),
139.0(C-6),141.0(C-10),159.1(C -8),163.0
(C-12),169.8(C-1),175.4(C -22) ., DL %5
S3CHRARE A — Y S A 2 M 3R,
14S-ochratoxin A,

a5 3. BRI, ESI-MS m/z: 369
(M+H]", 27K C\yH,y NO,,'H NMR: (500
MHz,CD,0D) §:1.42(3H,d,J=6.2 Hz,H -11),
2.87(1H,dd,J=11.6,17.0 Hz,H -4a) ,3. 10(1H,
dd,/=3.8,17.4 Hz,H-4b) ,3.24(1H,dd,J=7.5,

13.5 Hz,H -15a) ,3.36(1H,dd,J =5.0,13.9 Hz,H
-15b),4.77(1H,ddd,J =3.5,6.3,11.0 Hz,H -
3),5.09(1H,m,H - 14) ,6.95(1H,d,J =8.0 Hz,
H-6),7.2 -7.3(5H,m,H -17 ~H -21),8.5
(1H,d,J =7.0 Hz,H -13),8.3(1H,s,H-6),
12.7(1H,s) ;" C NMR (126 MHz, CD,0D) §:20.7
(C-11),32.3(C-4),36.7(C -15),53.8(C -
14),80.0(C -3),110.1(C -9),120.3(C -7),
120.2(C -5),126.6(C -18),128.7(C -17,C -
21),129.4( C-18,C -20),136.8(C -16),139.0
(C-6),141.0(C -10),159.1(C -8),163.0(C -
12),169.8(C -1),172.4(C -22), DI FH#E 53¢
PRI S A", 2 Xeray BT, BE T L4
XTI Ky 3R, 14S-ochratoxin B([&] 2)
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Fig. 2 Crystal structure of 3

eE4: AEkAR, (ol +40.1(c =0.24,
CD,0D) ESI-MS m/z;:185.2[M + H] ", .0 F & H
C,H,,0,.'H NMR (500 MHz,CD,0D)§: 6.07(1H,
s,H -5),41(1H,m,H, -2'),2.54(dd, 14.9,
7.7,H-1"),2.60(dd, 13.95,5.34 , H-1"),1.87
(3H,s,H - CH,),1.24(3H,d,6.51,H;, -3"),"C
NMR (126 MHz,CD,0D) §:167.7(C -2),166.3(C
-4),160.6 (C-6),101.4(C-5),97.9(C -3),
64.8(C-2"),42.6(C-1"),22.0(C-3"),6.9(C -
CHy) o DA -8 5 Scik s S A — 30 ke
41 4 M chaetoquadrin F,

K& s sasRER, (o) +12.5°
(¢=0.16,CDClL,) , 4rF =~ C,H, N,0,, ESI-MS
m/z: 350.2[M - H] ~,'H NMR (500 MHz, CDCI,)
5:8.45(1H,brs,H, -N),7.64(1H,d,J =8.7 Hz,
H, -4),7.60(1H,S,H, -10),6.86(1H,dd, J =
2.1,8.7 Hz,H, -5),6.84(1H,d,J =2.0 Hz,H, -
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7),5.97(1H,d,J=8.3 Hz,H, ~18),5.83(1H,d,J .

=8.2 Hz,H, ~17) ,4.15(1H,dq,/ =2.3,7. 1Hz H, coo]

~14),3.83(3H,s,H, -23),1.71(3H,s,H, -20), _ 500° |

1.69(3H,s,H, -21),1.54(3H,d,J =6.8 Hz,H, - = 400]

22)."C NMR(126 MHz,CDCL,) §:167.3(C -15), 3001 h“” L i ’I Li
164.8(C -12),156.9(C -6),145.7(C -2),139. 8 2000 T e 2l5 T

(C-18),134.1(C-8),124.9(C-11),124.5(C -
9),122.4(C-17),118.7(C -4),115.4(C -10),
110.9(C-5),105.7(C-3),94.9(C-7),55.8(C
-23),51.1(C-14),36.0(C -19),27.3(C -20),
27.1(C-21),18.5(C -22) . DA F%dfs 5 SChikHR I8
HAR 3 BB 5 K ent - cycloechinu-

lin,
5 4iRHihe
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Fig. 3 An image of Alternaria brassicae 93

growth for 5 days (PDA medium)

fr/min

Kl 4  Alternaria brassicae 93 (38K 1% [ 85% 7K Fil
15% ZJif . 0. 1% KBS IS DL 2 15% KA 85% LI |
0. 1% UKEEIR (4201 @ 31) , BRG] 30 min ]

Fig. 4 The fingerprint of Alternaria brassicae 93
(85% water, 15% acetonitrile and 0. 1% acetic acid
gradient elution to 15% water, 85% acetonitrile

and 0. 1% acetic acid, elution time 30 min)
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