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Study on secondary metabolites of plant endophytic fungus Fusarium guttiforme
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Abstract: Fucinum A (1) ,a novel peroxy bond-containing dimeric benzene derivative, together with six known compounds
(Z) -1-hydroxy-4-(2-nitroethenyl ) benzene (2), p-hydroxybenzaldehyde (3),stigmasta-4,6,8 (14)-trien-3-one (4), stig-
mast-4-ene-3 ,6-dione (5) ,ergosterol (6) ,5-hydroxymethyl furfural (7) were firstly isolated from plant endophytic fungus
Fusarium guitiforme based on the comprehensive chromatographic methods. Their structures were elucidated on the basis of
spectroscopic analyses,including HR-ESI-MS,1D and 2D NMR experiments. Additionally, all of them were evaluated on the
NO production inhibition activity. The results showed that compounds 1 and 2 exhibited inhibitory effects against NO produc-

tion with IC4, values of 48. 1 and 46.6 pumol/L,respectively.
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) 5 LC-3000 -4l 25 784 HPLC (b5t R fEAETRHE AT
B 2~ 7], # [ ) ; Waters Xbridge C, (250 mm x
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FERZ 200 ~ 300 H (F &L T, E) ; HS-
GF254 iR EHrrk et (JH & VLA RERTF A IR
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N BB Fusarium guttiforme ( GenBank acces-
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HEATHR I, 3 SR M 3 KGR B B iR .
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N,0,,327.061 7), iy st Al 0 H 4+ Co H,
N,Oq, A A1 # 10, 7£'H NMR F1'H-"H COSY
ik BoR LRSS 5, 0l R . — 5 B TR
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Hz) 22 I 5 B SRR X657 B A B — 200 S ot
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DI K 4 ASUH AR 8,.138.9(C-7/7") 1 135.1(C-8/
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x1 4AW1H'HF"C NMR %48 (500 %1 125 MHz,CDCL, )

Table I 'H and "C NMR data of compound 1 (500 and 125 MHz,CDCI, )

Position d¢
/1 159.2(s)
2/2'/6/6' 6.89(d.8.6) 116.5(d)
3/3'/5/5' 7.46(d,8.6) 131.4(d)
4/4’ 122.8(s)
77 7.96(d,13.5) 138.9(d)
8/8' 7.51(d,13.5) 135.1(d)
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Fig. 1  Structures of compounds 1-7

B2 &% 1H%E H-"H COSY (-) #1 HMBC (—) #%MH
Fig.2 The key '"H-"H COSY (-) and HMBC (—) correlations of compound 1

wEW2 HEKE;TFX R CGHNO,'H
NMR (400 MHz, (CD,),C0)8:9.26 (1H, br s, 1-
OH),8.05(1H,d,J = 13.5 Hz,H-7),7.85(1H,d,
J = 13.5 Hz,H-8),7.72(2H,d,J = 8.0 Hz,H-3,
5),6.98(2H,d,J = 8.0 Hz,H-2,6);”C NMR(125

MHz, (CD, ),C0);6:162.2(C-1),117.1(C-2, C-
6),132.7(C-3,C-5),122.7(C4),140.0(C-7),
135.9(C-8) . _Fid¥idia5 3k 4l S A — 5%, A
W E G5 2 N (Z)-1-hydroxy-4-( 2-nitroethe-

nyl) -benzene,,
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EW3 TOamK; HETHRE, 5+
C,H,0, ¥, ESI-MS: 121 [ M-H] ;'H NMR ( 400
MHz,CD,0D)§:9.85(1H,s, CHO) ,7.81 (2H,d, J
= 8.4 Hz,H-2,6),7.01 (2H,d,J = 8.4 Hz, H-3,
5);" C NMR (125 MHz, CD,0D) §:129.8 (C-1),
132.6(C2,6),116.0(C-3,5),161.7(C4),191.4
(C7) o FRBil 5 3Cmk ™ 538 A — B, Rt i
LAY 3 RSN

wEW4 HEFRY ;o h CHy,
0.'H NMR (500 MHz, CDCl;)8:6.59 (1H,d,J =
9.5 Hz,H-6),6.02(1H,d,J = 9.5 Hz,H-7),5.73
(1H,br s,H4),5.25(1H,dd,J = 16.5,6.7 Hz, H-
23),5.18(1H,dd,J = 16.5,6.3 Hz, H22),2.54
(1H,m,H-2a),2.48(1H,m,H-28) ,2. 02(1H,m,H-
la),1.82(1H,m,H-18),1.05(3H,d,J = 6.0Hz,
H-21),0.96(3H,s,H-19),0.94(3H,s,H-18),0.92
(3H,d,J = 7.0 Hz,H27),0.86(3H,d,J = 7.0
Hz,H-26),0.83(3H,t,J = 6.2 Hz,H-29) ;"C NMR
(125 MHz,CDCL, ) §:35.6(C-1),19.0(C-2),199.6
(C3),123.0(C4),164.4 (C-5),124.4(C-6),
134.0(C-7) ,124.5(C-8) ,44.3(C-9) ,36.8(C-10),
25.4(C-11),34.1(C-12),44.0(C-13),156.1 ( C-
14),34.1(C-15),27.7(C-16),55.7(C-17),16.6
(C-18),18.9(C-19),39.3(C20),21.2(C-21),
132.5(C-22),135.0(C-23),42.8(C-24),33.1(C-
25),19.6(C-26),20.0(C27),29.7(C-28),17.6
(C29) . b-Hieda 53kt il FeA— 2, IR I
AW 4 h stigmasta4,6,8(14) ,22-tetraen-3-one

'f‘tﬁ%s %@H%M&ﬁ%ftj‘? C29H46020 ESI-
MS:427 [M + H]*;'"H NMR (400 MHz, CDCL,) §:
6.17(1H,s,H4),2.53 (1H, m, H-2«) ,2. 46 (1H,
m,H-28),2.14(1H,dd,J = 5.0,2.8 Hz, H-1B8),
1.91(1H,dd,J = 9.9,5.7 Hz,H-1a),1. 17(3H,s,
H-19),0.93(3H,d,J = 6.4 Hz,H-21),0.85(3H,
t,J = 7.5 Hz,H-29),0.84(3H,d,J = 7.1 Hz, H-
26),0.81(3H,d,J = 6.8 Hz,H-27),0.72(3H,s,
H-18) ;" C NMR (150 MHz, CDCl,)§:35.5(C-1),
33.9(C-2),199.5(C-3),125.4(C4),161.1(C-5),
202.4(C-6),46.8(C-7),34.2(C-8),51.0(C9),
39.8(C-10),20.9(C-11),39.1(C-12),42.5(C-
13),55.8(C-14),23.9(C-15),28.0(C-16),56.5
(C-17),11.9(C-18),17.5(C-19),36.0 (C-20),
18.7(C-21),33.8(C-22),26.0(C-23),45.8(C-

24),29.1(C-25),19.8(C-26),18.9(C-27),23.0
(C28),11.8(C29), I iR%d 5 ek ™ il 3
A—3, NI ELSY 5 F stigmast4-ene-3 , 6-di-
one .

wEmoe JTEERE M T CyHy,
0.'H NMR (500 MHz,CDCl,),5:5.57(1H,dd,J =
6.6,2.5 Hz,H-6) ,5.38(1H,m,H-7) ,5. 21 (1H,dd,
J =15.9,6.6 Hz,H-23),5. 18 (1H,dd,J = 15.9,
6.6 Hz, H22),1.03 (3H,d,J = 6.6 Hz, H21),
0.94(3H,s, H-19),0.91 (3H,d,J = 7.2 Hz, H-
28),0.84(3H,d,J = 6.4 Hz,H-27),0.82(3H,d,J
= 6.4 Hz,H-26),0.63(3H,s,H-18) ;*C NMR (125
MHz,CDCL, ), 8:38.4(C-1),32.0(C-2),70.5(C-
3),40.8(C4),139.8(C-5),119.6(C-6),116.3(C-
7),141.4(C-8),46.3(C9),37.0(C-10) ,21. 1 ( C-
11),39.1(C-12),42.8(C-13),54.6(C-14),23.0
(C-15),28.3(C-16),55.7(C-17),12.1 (C-18),
16.3(C-19),40.4(C20),21.1(C-21),135.6 ( C-
22),132.0(C23),42.3(C-24),33.1(C-25),20.0
(C-26),19.7(C-27),17.6(C-28) , | k&de 5 k™
FABEFA L, I E L B 6 S22 FA S T

wEW 7T Bk Ak TR CHO0,'H
NMR (400 MHz, CD,0D),§:9.43 (1H, s, CHO),
7.28(1H,d,J = 3.2 Hz,H-3),6.48 (1H,d,J =
3.6 Hz, H4),4.51 (2H, s, H6) ;" C NMR ( 100
MHz,CD,0D) ,179.5(C-1),153.8(C-2),124. 8 ( C-
3),110.9(C4),163.2(C-5),57.6(C-6) ., k%K
45 SCmR Y R R NI E A T 9 5-
2 AT
2.2 EYiEME

TEAS 1L A4 1 ~7 78 LPS H34 1) RAW 264. 7 41
MErh A NO P2 AR RE ST . 45 R (WK 2) Rtk
Y1 A2 FBLHEEESHY NO g1 1C,, (K 48. 1
F146.6 wmol/L, BHH: X It LNMMA ( NG-H. H Jt-L-
FE 2@ MRERTRER ) 1Y 1C5, 4 38. 2 pumol/L,
3 itig

AT MAEY) N TE F. guatiforme KK K T4
TR CBREROL Ay B U8 T 7 MMeE W, bk &
W1 S —REr B O A R R A A
W2 ~T7 53RN R AR RS IR
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R2 LEW1-~7 7 RAW 246. 7 fifarh
0% NO FEEEf 1C, 18 (v £ 5,n =3)

Table 2

NO production in RAW 246.7 cells(; +s,n=3)

14& 4% Compound

ICs, values of compounds 1-7 inhibiting

IC5y ( pumol/L)

1 48.1+1.3

2 46.6 +1.1

3 -

4 >50

5 >50

6 >50

7 >50
L-NMMA 38.2+1.1

TE = " FRBESHTE 25 wmol/L A X 40t S /R ¢ 40 R PR A A (/1
T 15% MAIIAEIS %) .

Note:“ —” means the sample showed cytotoxic effects to cells at 25
wmol/L (less than 15% cell survival).
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46. 6 wmol/L, ¥ [ BH T 9 J1 & F. guttiforme 3G
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