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Abstract : This paper reported isolation and identification of the secondary metabolites of the endophytic fungi TP-20, i-
solated from Gloiopeltis furcata. This fungus was identified as Aspergillus versicolor on the basis of 18S rDNA. The sec-
ondary metabolites were isolated and purified by using utilizing various chromatographic methods such as silica gel, re-
verse silica gel, Sephadex LH-20, preparacetate TLC. Their structures were identified by spectral technique as eurothio-
cin A(1), sterigmatocystin (2), 5-methoxysterigmatocystin (3) , anthraquinone aversin (4), 6,8-di-O-methyl averu-
fin (5), 6,8-di-O-methyl versiconol (6), brevianamide K (7), brevianamides V (8) and brevianamide R (9). Com-
pounds 1, 4 and 5 were first isolated from A. wversicolor. All compounds were tested for antibacterial activity, and com-
pound 3 exhibited a weak activity against Escherichia coli, Staphylococcus aureus and Bacillus subtilis. The Minimum in-
hibitory concentration ( MIC) of compound 3 against Escherichia coli, Staphylococcus aureus and Bacillus subtilis was
higher than 1000 pg/mL, 1000 pwg/mL and 31.3 pg/mL.
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Fig. 1 Chemical structures of compounds 1-9

1 HR5H®

1.1 ##
11,1 sEiedtat b5 X i Ak

SRR F LR 5 96 5 0047 [B) T, 22 3 e
1535 ( Gloiopeltis furcata) , PT-20 J2 M5 F1 73 B 1
Bk, 1 18S tDNA X 5 24 {0, jl B ( Aspergillus
versicolor) o KRG FF i ( Escherichia coli) | 4> 55 {0 %
2GR ( Staphylococcus aureus) K B ZE /i FT i ( Ba-
cillus subtilis ) AR SE BRI ORGE T LR 2 (Jglifs )
PRA: I HARBIE K ol o
1.1.2 % AEA 5%

Bruker AVANCE 500 spectrometer #% 7 3 % ii%
1% ; Thermo MSQ plus FT3E4% ; = F 5 AMGIAY (-1
FRAEAEAAL S T E A R A A ) 5 e 28 &AL : Y-2000
Y (SR AE AL AR ) 5 20 BT RAF-: FA2004 (|
T RMRE 25 U A R A | 5 W E 2R GF g, (5
EpEAEAL T 5 A Z AT AE A 200 ~ 300 H 300 ~ 400
H (BT ).
1.2 %E

KRR R PDA B 35 5, Hole 7 b B 8% %
300 g F5 B2, VIBGA K N 1 em #9757 B, Ji 500 mL 4
7K1 500 mL PRiEZK , 28 20 min, 21 385 AN 2 2
1L, in AR %i#% 20 o/L, K 5.0 ¢/L, Z IR
1.66 ¢/L FRE: 1. 02 o/L,pH H4K, T 1000 mL
HEIEIR I AR 724 300 mL, 121 °C7F KB 30 min,
FE TG ALEF 1) PT-20 (Y B RR BP0\ O3 2 — B A
K R, e % 30 L, iR TR R 42 d,
1.3 RRESE

Iy BT PT-20 & B 1Y) & T -5 TR 5, & i

W FARFR Y 1R R A B =K, TS SR TR AH
TR R RIRT . WEEHD S KT
J& I TRMAFR B 4l K F1 50% 14 FR P 32 30 24 /)N
B ARG IMA PR AR TR £ 1R SR A B =K . T 1%
LR CTRAZET RS BIE RS . B IF PRI R
B3 SIRE TR A 25.0 g,

R4 IEAHRER A MR TR 1R (102 1—0
S AR 4 M S (Fr. 1-Fr.4) , FL 24710
it/ N 53 15 F5 , 45 246 &4 1(10. 8 mg) (2(37.3
mg) . F2 2 @ 5/ BE 53 5 5, 45 2 US4
(F2a-F2d) . F2a 8ot BERE (G5 W, 1: 1) glifk
HEMEEY) 5(38.0 mg) ., F2b 22 — 5 W L/ N R
(200:1 ~0: 1) IR RELEE T, HEENS AR 2
Fr( W/ K) 4215 24k &4 3(36.5 mg) (4 (7
mg) 9(36 mg), F2c . F2d &2 ENERLE
Y 7(30.8 mg), F3 i/ HEEL(100:1 ~0:1)
FREE AT B )5 eI  IE A 24k 15 2L G4 8 (15. 4
mg) . FA &Y BERAT Z AT 3 B 2k 54 6
(12.0 mg) ,,

1.4 MEXE
1.4.1 KK FHE(KB %)

M AR A T o I S B AL A R K
FETE Rl B2 AT T | 4 €00 7 2650 BR TR 0 B TR T
FEFIHAT B A B ZE AT TR L 4 o (O R A BR AT Ah
7% 24 h 5 f =R R S TR A T EAR R IR 3
DAGADs/ HVEE (12 1) VR A 0K SRR AL 5 s il , Wik
JER 10 mg/mL,30 pe/ R, ¥ UEAC R S50 e T 55
FeHE b Dh10 e/ e 0N PO AREN ER S B X R
A 37 CIER 24 h, LI & 90 TR el A RN, BT
SR AE I R =R S
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Z M CLSI-2012-M07-A9 J5 11 3l i i A
i R RE 53 25 AL & W06 KB FF B8 A R 2F R FF
DT 4 B (0 7 BR BT 1 SR AT R R B TR A )
G 10 mg/mL, OGRS 12 320 BERE AL, 56 1
BEIMA 1.6 mL MH %, R4 IA MH [J7 1
mL, PRSI WE 0.4 mL T2 1 45 ThiR Ay, IR 1
mL F55 2 8 IRA)E R 1 mL 2553 4, WnitiE
SEAG AR RE RS 11 45 1SS 11 i 1 mL 5
Foo B LUHR B JS AN [R) VR BE A A S TS 100 L 43
SR K B 96 FLEIR 2wt 55 12 LA
FESS AN IR . A8 R BEAR S F 0.5 ZZ Rl i
FA) = AR TR MR ) R BT, 28 MH 17 1: 100 H5 BE ), 1)
BALAIN 100 pL K Ae il 5 R WRIR S Y5 %
J5 37 CHEE 20 h, ¥ 96 fLHL & T HEARAL T, 602
nm P 5E 5L G BE (B . FHAE XS BE R 20 P AR
£ TR SR A IR B SR S

2 ZHRE5SMH
2.1 SHERE
L& W 1 3@k (CHCL);'H NMR

(CDCl, ,400 MHz) §: 11.84 (1H,s,OH4 ),6.23
(1H,s,H-7 ),4.69 (1H,dd,J =9.6,8.3 Hz, H-2
),3.07 (2H,qd,J =15.6,8.9 Hz, H-3 ), 2.66
(3H,s,H-6" ),2.44 (3H,s,H-5" ),1.31 (3H,s,H-
2" ),1.20 (3H,s,H-3" ); “C NMR (CDCL,, 100
MHz) §: 197.82 (C4'),164.39 (C-7a), 158.27
(C4),141.91 (C-6),116.13 (C-5),111.58 (C-
3a),105.80 (C-7),91.44 (C2),72.06 (C-1"),
25.89 (C-2'),25.18 (C-6'),23.91 (C-3"),13.20
(C-5"); + ESI-MS m/z; 283 [M +H] ", DI I %#
P 5 SRR B — 3, B E M eurothiocin A,

& 2 KKK (CHCL);'H NMR
(CDCl,,400 MHz) §: 13.22 (1H,s,OH-3 ); 7.48
(1H,t,J =8.2 Hz,H-5); 6.81 (1H,t,J =8.2 Hz,
H-6 );6.79 (1H,d,J =7.2 Hz,H-14 ) ,6.74 (1H,
d,J =8.2 Hz,H4),6.50 (1H, m, H-17 ),6.41
(1H,s,H-11); 5.44 (1H,t,J =2.6 Hz, H-16);
4.77 (1H,dt,J =2.6,7.2 Hz,H-15),3.99 (3H,s,
H-18); "C NMR (CDCL,,100 MHz) §: 181.25 (C-
1); 164.54 (C-10); 163.24 (C-12); 162.27 (C-
3);154.90 (C-8); 153.95 (C-7); 145.34 (C-17);
135.61(C-5); 113.26 (C-14); 111.18 (C4);

108.92 (C-2); 106.51 (C9); 105.86 (C-6);
105.86 (C-13); 102.50 (C-16); 90.48 (C-11);
56.75 (C-18); 48.02 (C-15); + ESI-MS m/z: 325
[M+H]", DL -8 5 S — 5k, o
ZE K sterigmatocystin,,

& 3 # kK (CHCL );'H NMR
(CDCL;,500 MHz) &: 12.60 (1H,s, OH-3),7.16
(1H,d,J =8.9 Hz,H-6),6.81(1H,d,J =7.1 Hz,
H-14) ,6.66(1H,d,J =8.9 Hz,H4),6.49(1H,m,
H-17),6.40(1H,s,H-11) ,5.50(1H,t,J =2.5 Hz,
H-16) ,4.82(1H,d,J =7.1 Hz,H-15) ,3.98(3H,s,
OCH,-12), 3.91 (3H, s, OCH,-6 ); "“C NMR
(CDCL,;,125 MHz) §. 181.37(C-1),164.59(C-10) ,
163.32(C-12),163.34(C-3),154.98 (C-7),154.06
(C-17),145.38(C-8),135.68(C-6),113.25(C-5) ,
111.26(C-14),109.01 (C-2),106.52(C4) ,106. 00
(C9),105.89 (C-13),102.51 (C-16),90.53 ( C-
11),56.80 ( OCH,-6) 56.80 ( OCH,-12),48.08 ( C-
15); + ESI-MS:355[ M + H] "o L1 %4l 45 5 SOk
3B 3%, W% 5 A 5-methoxysterigmatocystin .

LEm4  EER(CHCL ) ;'H NMR(CDCI,,
500 MHz) 6. 13.53(1H,s,0H-1),7.48(1H,d,J =
2.5 Hz,H-5),7.25(1H,s,H4),6.82(1H,d,J =
2.5 Hz,H-7),6.48(1H,d,J =5.7 Hz,H4) ,4.15
(1H,m,H-1") ,4.05(3H,s,0CH,-8) ,4.01 (3H, s,
OCH,-6),2.38(2H, m,H-3") ,2.29(2H, m,H-2") ;
"C NMR (CDCl,, 125 MHz) §: 187.11 (C9),
182.48(C-10),165.10(C-3),165.02(C-6),162.92
(C-8),160.28 (C-1),137.55(C-10a) , 134.94 ( C-
4a),120.11(C-2),115.08(C-8a),112.92(C4"),
112.62(C-9a),104.89(C-7),104. 16 (C-5),101. 13
(C4),67.71 (C-3"), 56.99 ( OCH;-6 ), 56.63
(OCH,-08) ,44.46(C-1"),30.77(C-2") ; + ESI-MS;
369 [M+H] ", LhEHURY S 3cmRiE" —5, %
YERN anthraquinone aversin

&% 5  # @R (CHCL);'H NMR
(CDCl,,400 MHz) 6. 13.57 (1H,s, H-6"),7.46
(1H,d,J =2.5 Hz,H-5 ),7.22(1H,s,H4),6.79
(1H,d,J =2.5 Hz,H-7),5.40(1H,dd,J =4.6,
1.8 Hz,H-1") ,4.03 (3H,s,0CH;-8),3.99 (3H, s,
OCH,-6 ),2.10(1H,m,H-2") ,2.07(1H,m,H4") ,
2.05(1H,m,H-2"),1.92(1H, m,H4"),1.86 (1H,
m,H-3"),1.81 (1H, m, H-3"),1.27(3H, s, H-5");
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“C NMR (CDCl,, 100 MHz) §: 186.77 (C9),
182.58 (C-10), 164.93 (C6),162.79 (C-8),
159.90 (C-3),159.50 (C-1),137.57 (C-10a),
132.50 (C4a), 116.80 (C=2),115.28 (C-8a),
110.01 (C4), 106.99 (C-7),104.83 (C-5),
103.95 (C9a), 100.84 (C-5"), 67.07 (C-1"),
56.61 (OCH;-8) ,55.99 (OCH,-6),35.95 (C4'),
27.86 (C-6'),27.45 (C-2"),16.00 (C-3"); + ESI-
MS: 397[M +H]" . DL EEEY S cikfksE"™ —
B, W E R 6,8-di-O-methyl averufin,

& 6  H{f K (CHCL);'H NMR
(CDCl,, 500 MHz) §: 14.06 (1H,s, OH-1),7.26
(1H,s,H-5),6.99(1H,s,H-7),7.10(1H,s,H4) ,
3.95(3H,s,0CH,-8),3.94 (3H,s,0CH,-6),3.75
(2H,m,H-1"),3.69(1H,m,H-2") ,3.43(1H, m, H-
4'y,3.31(1H,m,H4") ,1.93(2H,q,J =6.9 Hz, H-
3');"C NMR (CDCl,, 125 MHz) §: 186.24(C9),
182.51(C-10),164.97(C-6),164.96(C-8),163. 69
(C-1),163.30(C-3),137.00 ( C-10a), 131. 54 ( C-
4a),123.74(C2),114.60 ( C-8a),109.47 (C9a),
107.62(C4),105.03 (C-7),104.84 (C-5),63. 38
(C-1"),60.53(C4"),57.06( OCH,-6)56. 51 ( OCH,-
8) 39.50(C-2"),33.10(C-3") ; + ESI-MS:389 [ M +
HI "o RLEER S5 3k —3, e b 6,
8-di-O-methyl versiconol

& 7 # R (CHCL);'H NMR
(CDCl,, 500 MHz) &: 8.59 (1H, s, NH-2),7.62
(1H,s,H-10),7.37(1H,d,J =7.8 Hz,H-13),7.20
(3H,m,H-14 H-15,H-16) ,6.25(1H,t,J =3.0 Hgz,
H-8),6.07(1H,dd,J =17.4,10.6 Hz,H-21),5. 19
(2H,m,H-22),4.21(2H,t,J =9.2 Hz,H-6),2. 89
(2H,td,J=9.2,3.0 Hz,H-7),1.53(6H,s,H-23 H-
24); "C NMR (CDCl, 125 MHz) §: 155.17(C4),
154.36 (C-1), 144.39 (C-21), 144.06 ( C-19),
134.53 (C-17), 133.90 (C9), 126.18 ( C-12),
126.05 ( C-3), 122.39 (C-15), 121.12 ( C-14),
119.90 (C-13), 118.96 ( C-8), 113.30 ( C-22),
111.44 (C-10), 111.42 (C-16), 103.24 ( C-11),
45.90(C-6),39.32(C-20),28.28 (C-7),27.48(C-
23,C-24); +ESI-MS:348[ M +H] * . DI F3dEY Y
SCRRRIE " — 5K , T2 %€} brevianamide K

W& 8 [ fihik (CHCL);'H NMR
(CDCI,,500 MHz) &: 8.69(1H,s,H-18) ,7.45(1H,

s,H-2),7.36 (1H, m, H-16) ,7.30 (1H, m, H-13 ) ,
7.23(1H,s,H-10),7. 18 (1H, m, H-15) ,7. 14 (1H,
m,H-14) ,6.06 (1H,dd, J =17.4,10.6 Hz,H-=21),
4.32(1H,dd,J =10.3,6.4 Hz,H9),3.88(1H,m,
H-6),3.66(1H,ddd, J=12.5,9.4,3.1 Hz,H-6),
2.46(1H, m,H-8),2.04 (3H, m, H-7, H-8),1.53
(6H,s,H23,H-24); “C NMR (CDCl,,500 MHz)
5:165.31 (C4),158.10 (C-1), 144.45 ( C-19),
143.90 ( C-21), 134.55 (C-17), 126.16 ( C-3),
126.30 ( C-12), 122.21 (C-15), 120.50 ( C-14),
118.97 (C-13), 111.69 (C-10), 111.37 ( C-16),
113.15(C-22),103.32(C-11),59.45(C9),45.52
(C-6),39.28(C-20),29.16(C-8),27.55(C-24),
27.41(C-23),21.90 (C-7); + ESI-MS.391 [ M +
ACN +H] "o DA ¥cdy 5 scikapas " — 2, fos
“E N brevianamides V,

wEW  EAMIR(CHCL) ;' H NMR (CDCI,
400 MHz) §: 8.63(1H,s,NH-18),7.53(1H,s, NH-
2),7.38(1H,d,J =7.9 Hz,H-16),7.32(1H,s, H-
10),7.27(1H,m,H-13) ,7. 16 (2H,dt,J =14.8,7.2
Hz,H-14 ,H-15) ,6.06(1H,dd,J =17.3,10. 6 Hz, H-
21),5.18(2H, m,H-22),3.93 (1H, m, H-6),3.76
(1H,m,H-6),3.36(3H,s,0CH;-9),2.17 (1H, m,
H-7),2.07(3H,m,H-7,H-8),1.53(6H,s,H-22, H-
23); "C NMR (CDCl; 100 MHz) §: 162.50(C-1),
158.75 (C4), 144.23 (C-21), 144.05 ( C-19),
134.43 (C-17), 126.08 ( C-12), 125.60 ( C-3),
122.32 (C-15), 121.04 (C-14), 118.71 (C-13),
113.25 (C-22), 111.40 (C-16), 103.09 ( C-11),
103.09(C-10) ,91.65(C-9) ,51.45( OCH,-9) ,45.29
(C-6),39.19(C-20),34.55(C-8),27.45(C-23),
27.28(C-24),19.34(C-7); + ESI-MS:380 [ M +
H] " DRSO 5 ek — 5, s el
brevianamide R,
2.2 FEEESD

W EW 3 X4 B AR AR KT I R 2
FORT IR B B 55 M P B 0 1, oAb & P R = 81
SRBTRRTEPE o OO, R ZE AT R 1 S (IR B vk B2 A
311 pg/mL, e KW T ARG WX K IG AT 4
AR AR R I AN GG, FAMEXT IRy
RERRT I HT T | 4 v (R A K TR Al 7 2R AT A
AN TR L5312, 2..0. 3 (1. 1 pg/mL,
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