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.12 . . 1 . 1 . e
ZHANG Mei ~, XU Liang-xiong , XUE Jing-hua', WEI Xiao-yi
(1. Key Laboratory of Plant Resources Conservation and Sustainable Utilization, South China Botanical Garden, Chinese Academy of Sciences,

Guangzhou 510650, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Ten compounds were isolated from the culture of Fusarium solani. On the basis of spectral data,
they were identified as methylparaben (1), methyl salicylate (2), amyl salicylate (3), acetovanillone (4),
androsin (5), 2-methoxy-4-vinylphenyl-B-D-glucopyranoside (6), 1-O-p-D-glucopyranosyl-(2S,3R,8E)-2-[(2R)-
2-hydroxylpalmitoylamino]-8-octadecene-1,3-diol (7), 1-O-B-D-glucopyranosyl-(2S,3R,4E,8E)-2-[(2R)-2-
hydroxyhexadecanoylaino]-8-octadecene-1,3-diol (8), cerebroside D (9), and cerebroside C (10). Compound 6 was
reported as a natural product and all of these compounds were obtained from Fusarium solani for the first time.
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1 ARRI 5 12

1.1 Bk

TR 8 ] B (Fusarium solani) SC0005 B £ T
2001 4£ 10 A AT ARAZEDST S E 2 A 8R4
DA A Bl Bt AR T 19 A i (DHO001) H 73 B 45
2, ) ARME YRR T 2 B eI S . TR
PRAFETF 10% Hl KRR IR o

1.2 BE5HRE

LR AN B IR R 7R AL (PDA) : D328 300 g,
A BE 20 g B lE 20 g M FRIEK 1 L BEREA 2Rt
A IR IL(YMG) : 22 2R 420U 10 g &b 4 ¢
FEREEICY) 4 g LAKZEIB/K 1L, pH 5.5+0.2,

1.3 1438

HPLC R H H A% & H24 w] LC-64D #4 AH (1
T RID-10A 78 2P0 6A &5 . H A YMC A 7]
YMC-Pack ODS-A {35 FCki 12 5 pm, L4212 nm,
250 mm x 20 mm); HL M5 55 i 15 (ESIMS )2k H 3¢ [H
I FHAE W 2 453 7] MDS SCIEX API 2000 LC/MS/
MS 13, DL F A 5, B 3 dE AR 22 s "H NMR 3%
F1 °C NMR %% H] Bruker DRX-400 #% % 4R Kz
Bruker Avance 600 #Zf53E4RAL, DAVUH Ferd e A N
BRI AE

1.4 ZEEHES

FHAE RN EF PRI — 28 LR A7 B A SC0005 , $274
FIHTBC A K PR A 1) PDA S5 R L, 7E 28CF
TR SR 4 d, R ATEAL

16 2 A 25 42 9 500 mL By = £ I P 43 9 m
A YMG K5 #3150 mL, ¥ 357 3% 1k B R 78 JC 1 4%
PR R T = A, N e SR R, B
105 r min™, 28°C FICGMEREFE 2 d. RIGTE LA
ZAE TR HEE A 30 %A 90 mL YMG #5573
Z5 08 300 mL 1 = AP AR BRI R I
HAE30MN 0 2 LIN R EEG N A/NERLS550 g,
ZEIK 1L, KIFJERA KRG A 100 mL #5315
IR, 28CTOGIEER IERETR 6 d, 198 R BERT TR

L5 REA B

BEanm ] 8 SC0005 Bk Y [ 1R & T E =
TR H 95% I L BE (50 L) 24 h J5 L, 1242 3
Wa B IF PR B , L0 R 4iFs £ s 1 I i it

AR LB TR KK TR LR 5 1E T B AT
I, A AR 6 UK, D8 R 4 )5 15 31 2018 £ TR AR L
#B53(90.0 g) LA K I T AR B 43 (86.9 @)

4R 2 g # B 4 2 BE A )2 BT(100~
200 H), LAGEA5-H BE(98 = 2~70 = 30)Eh VR BE, 40y
K4 500 mL, 28 TLC # 2 2 87 46 0 & 5 3 25 4
] B4 3 43, 45 3] EI~E13 3t 13 41 4. E3(4.0 g)
28 1E HH A B AL JZE BT(100~200 H), BAA7 3 - P 1)
(90:10~80: 206 FE BRI , A5l -5 IF 3 s AHRI AL 47
53 E3-1~E3-5 3L 5 A~ 4H 43, Hrp E3-5 (0.34 @)
W OO 25 AT S B A T v R Al A S AR A
¥) 4 (58.0 mg), E7 (2.1 g)%4 ODS AR IAEZHT
(75 w), PAFTEE-7K (20 = 80~90: 10)H6 BEBEM , & 91
SRR 4, 1538 E7-1~E7-5 4L 5 N4l 4y. T
2053 E7-1 (0.51 g)%id Sephadex LH-20 # (i zhAH :
H By, 4 918 E7-1-1 5 E7-1-2, E7-1-1 i HPLC
il 85, L 7K (28%)VE A it shi Al i 4 mL min™,
HEEEY 1 (ty= 31 min, 2.0 mg) 5L EY) 2 (=
47 min, 22.0 mg); E7-1-2 2K ] H BE- 7K (38%) 1 My it
A, WK 4 mL min, 2 HPLC ] %15 24k &9
6 (ty =46 min, 2.5 mg). E8 (2.5 g} ODS X MIKER
FEZHF(T5 w), LA - 7K (40 : 60~100 = 0) 86 BE
Horp 100% FH VR I i 4 A L ETTTE ST, &
KPR S R T B, B4 HPLC #il & 2lifb (i sh
AH - HIE), ik 4 mL min” , f520L59) 7 (t,= 28 min,
20.0 mg), 1L & ¥ 8 (tx= 25 min, 9.0 mg), 1L & ¥
9 (ty = 35 min, 28.0 mg)fl 1k & ¥ 10 (t;= 31 min,
17.0 mg).

IE T B A G 43 28 ik A )2 #1(100~200 H),
LG -FI (95 = 5~70: 30YBSE BRI , A& 32 4
AR B 3, 753 B1~B9 2 9 443, Bl (0.2 g)
22 EARE A JEHT(100~200 H), A7 i1k 2 1R £ Tk
(90: 10~80 : 20) 46 FE B , FEA L B 50 mL, &l 45
I F A AR R 43 (7~12), 545 Sephadex LH-20 #E
EHTAr B G s Al : B RIG9 3 (3.0 mg).
B5 (1.31 g)Z4 ODS ARRERAHEZHT (75 ), HEE-7K
(30:70~70: 30YB BEVEMG A I I AR R 4
95 B5-1~B5-5 3 5 N4 43, W44 B5-2 (0.16 g)
L - 7K (18%)FE A ¥ 21 A, 3t 3 4 mL min™', £
HPLC #il# 153259 S (= 52 min, 2.0 mg).

1.6 SHIEE

MEEXFBRBARE Q1) KOS ST



SRR . — BRI T A = o

587

R,
R 1: R,=0OH, R,=H, R,=Me
2
2: R,=H, R,=OH, R,=Me
o OR,  3:R,=H, R,=OH, R,=(CH,), CH,

R, =

7
R, =
R, =

o R, 8
Y, R, =

NH
o CNFe R,
HO OH

R, =

HO 14 0
R, =
R, =

10
R, =

1 DOSBFR R 23 B AL A 1~10 B2

Fig. 1 Structures of compounds 1-10 from Fusarium solani

A K CHO;; 1IE B T ESI-MS m/z: 175 [M+Na]',
191 [M+K]"; 11 % ¥ ESI-MS m/z: 151 [M—H], 187
[M+CI]; 'H NMR (600 MHz, CD,0D): 8 7.80 (2H,
d, J = 8.4 Hz, H-2, H-6), 6.71 (2H, d, J = 8.4 Hz, H-3,
H-5), 3.47 (1H, s, OCH,-7)., iR %4 5 ik [18]
fiE—3.

KIGERFREE (2)  TotiA; o= CHOs;
1E B T ESI-MS m/z: 175 [M+Na]', 191 [M+K]"; i
B ESI-MS m/z: 151 [M=H], 187 [M+CI]; '"H NMR
(600 MHz, CD,0D): 8 7.09 (1H, dd, J = 7.2, 1.2 Hz,
H-6), 7.06 (1H, td, J = 7.2, 1.2 Hz, H-4), 6.77 (1H,
dd, J=7.2,1.2 Hz, H-3), 6.76 (1H, td, J= 7.2, 1.2 Hz,
H-5), 3.87 (3H, s, OCH;-7), b iR % ¥ 5 ik [19]
RIE—E.
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1E B T ESI-MS m/z: 231 [M+Na]', 439 [2M+Na]";
7UES T ESI-MS m/z: 207 [M—H] ; 'H NMR (600 MHz,
CDCL,): 8 7.20 (1H, td, J = 7.2, 1.2 Hz, H-4), 7.09 (1H,
dd, J=7.2, 1.2 Hz, H-6), 6.95 (1H, d, J = 7.2 Hz, H-3),
6.88 (1H, td, J = 7.2, 1.2 Hz, H-5), 4.14 2H, t, J =
6.6 Hz, H,-1'), 1.64 (2H, m, H,-2"), 1.42 (2H, m,
H,-3"), 1.37 (2H, q, J = 7.2 Hz, H,-4"), 0.93 3H, t, J =
7.2 Hz, H;-5"); "C NMR (150 MHz, CDCL,): § 174.1
(C-7), 155.3 (C-2), 130.9 (C-4), 129.2 (C-6), 120.8
(C-5), 120.7 (C-1), 117.8 (C-3), 65.8 (C-1"), 38.2
(C-2"), 30.4 (C-3"), 19.0 (C-4"), 13.6 (C-5"), 1@t I
NEAE S A Y 2 BdE L, e ik B K
PRI -

BEZE @)  AOEE; 508 CH O
1E B ESI-MS m/z: 167 [M+H]'", 189 [M+Na]’,
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205 [M+K]"; 1t B+ ESI-MS m/z: 165 [M—H], 201
[M+CI]; 'H NMR (600 MHz, CD,0D): 8 7.55 (1H,
dd, J=7.8, 1.8 Hz, H-6), 7.51 (1H, d, J = 1.8 Hz, H-2),
6.84 (1H, d, J = 7.8 Hz, H-5), 3.89 (3H, s, OCH;-3),
2.52 (3H, s, H;-8). FiR%ds 5 3k [20] i —2.
BEEXMAEEF G SN NP i = W
C,sH,,Og; 1IF B F ESI-MS m/z: 351 [M+Na]’, 367
[M+K]"; 1 8 F ESI-MS m/z: 363 [M+CI], 655
[2M-H]; 'H NMR (600 MHz, CD,0OD): & 7.64 (1H,
dd, J=8.4, 2.4 Hz, H-5), 7.57 (1H, d, J = 2.4 Hz, H-3),
7.22 (1H, d, J = 8.4 Hz, H-6), 5.03 (1H, d, J = 7.2 Hz,
H-1"), 3.90 (3H, s, OCH;-2), 2.56 (3H, s, H;-8); °C
NMR (150 MHz, CD,0D): 8 199.4 (C-7), 152.3 (C-1),
150.7 (C-2), 132.9 (C-4), 124.4 (C-5), 116.2 (C-6),
112.4 (C-3), 101.9 (C-1"), 78.4 (C-5"), 77.9 (C-3"),
74.8 (C-2"), 71.3 (C-4"), 62.5 (C-6"), 56.7 (OCH,),
26.4 (C-8), FiR%dE S 30k [21] i —3.
2-FAEE-4-ZIHEE-B-0- ILHEEEE (6)
B RS 73 7 8 CHy 0,5 1E B 1 ESI-MS
m/z: 335 [M+Na]’, 647 [2M+Na]; 1 & F ESI-MS
m/z: 311 [M-HJ, 347 [M+CI]; 'H NMR (600 MHz,
CD,0D): & 7.11 (1H, d, J = 8.4 Hz, H-6), 7.08 (1H, d,
J=1.8 Hz, H-3), 6.96 (1H, dd, J = 8.4, 1.8 Hz, H-5),
6.66 (1H, dd, J = 18.0, 10.8 Hz, H-7), 5.67 (1H, d, J =
18.0 Hz, H-8b), 5.14 (1H, d, J = 10.8 Hz, H-8a), 4.89
(1H, d, J = 7.2 Hz, H-1"), 3.87 (3H, s, OCH;,-2), 3.85
(1H, m, H-6'b), 3.69 (1H, dd, J = 12.0, 6.8 Hz, H-6'a),
3.46~3.51 (2H, m, H-2', H-3"), 3.39~3.43 (2H, m, H-4',
H-5"); "C NMR (150 MHz, CD,0D): & 150.9 (C-2),
147.8 (C-1), 137.7 (C-7), 134.3 (C-4), 120.9 (C-6),
120.6 (C-5), 112.7 (C-8), 111.1 (C-3), 102.7 (C-1"),
78.2 (C-3"), 77.8 (C-5"), 74.9 (C-2"), 71.3 (C-4"), 62.5
(C-6"), 56.1 (OCH;-2), b iR Bd 55 SCHk[2214 i
—F
1-0-B-D-Glucopyranosyl-(2S,3R,8E)-2-[(2R)-
2-hydroxylpalmitoylamino]-8-octadecene-1,3-diol
(7) H 8 K 7 F X8 CHNOy; IE B T
ESI-MS m/z: 738 [M+Na]’; 7% T ESI-MS m/z: 714
[M-HJ, 750 [M+CI]; '"H NMR (400 MHz, CD,0OD):
3 5.35 (2H, m, H-8, H-9), 4.26 (1H, d, J = 7.6 Hz,
H-1"), 0.89 (6H, t, J = 6.8 Hz, Hy-18, H,-16"); °C
NMR (150 MHz, CD,0D): 8 177.1 (C-1'), 130.9
(C-8), 130.7 (C-9), 104.6 (C-1""), 78.0 (C-5"), 77.9

(C-3"), 75.0 (C-2"), 72.9 (C-2), 71.6 (C-3, 4"), 69.9
(C-1), 62.7 (C-6"), 54.7 (C-2), 35.7 (C-3"), 34.9 (C-4),
33.1 (C-7, 10), 31.0 (C-14"), 28.2~30.9 (C-6, 11~16,
5'~13"), 26.4 (C-4"), 25.9 (C-5), 23.7 (C-17, 15"), 14.5
(C-18, 16" FR%idis 5 Sk [23] il —2L

1-0-B-D-Glucopyranosyl-(2S,3R,4E,8E)-2-
[(2R)-2-hydroxyhexadecanoylaino]-8-octade-cene-
1,3-diol (8) F &8 K 70 1 2 CyHpsNO;s
1E B ESI-MS m/z: 736 [M+Na]'; 1 25 F ESI-MS
m/z: 712 [M=HJ, 748 [M+CI]; '"H NMR (400 MHz,
CD,0D): 8 5.73 (1H, dt, J = 15.6, 5.6 Hz, H-5), 5.48
(1H, dd, J = 15.6, 7.2 Hz, H-4), 5.37 (2H, m, H-8,
H-9), 4.26 (1H, d, J = 8.0 Hz, H-1"), 0.89 (6H, t, J =
6.8 Hz, H,-18, H,-16"); "C NMR (150 MHz, CD,0D):
3 177.2 (C-1'), 134.4 (C-5), 132.4 (C-4), 131.3 (C-9),
129.9 (C-8), 104.7 (C-1"), 78.0 (C-5"), 77.9 (C-3"),
75.0 (C-2"), 73.0 (C-2'), 72.8 (C-3), 71.6 (C-4"), 69.7
(C-1), 62.7 (C-6"), 54.6 (C-2), 35.9 (C-3"), 33.7 (C-6),
33.1 (C-7, 16, 14"), 30.4~30.8 (C-11~15, 5'~13'), 27.9
(C-10), 26.2 (C-4"), 23.8 (C-17, 15"), 14.5 (C-18, 16).
AR S SR [24] HoE 2

% ¥ BE D (9) SRR i B N i W
C,;Hg NOy; IE 251 ESI-MS m/z: 778 [M+Na]"; 1155
T ESI-MS m/z: 754 [M-H], 790 [M+CI]; '"H NMR
(400 MHz, CD,0D): 8 5.73 (1H, dt, J = 15.6, 5.6 Hz,
H-5), 5.49 (1H, dd, J = 15.6, 7.2 Hz, H-4), 5.14 (1H,
t, J = 5.6 Hz, H-8), 4.26 (1H, d, J = 8.0 Hz, H-1"),
1.97 (2H, t, J = 7.2 Hz, H,-10), 1.59 (3H, s, H;-19),
0.89 (6H, t, J = 6.4 Hz, H,-18, H,-18'); °C NMR
(150 MHz, CD,0OD): 8 177.2 (C-1"), 134.6 (C-5),
136.8 (C-9), 131.1 (C-4), 124.8 (C-8), 104.7 (C-1"),
78.0 (C-3"), 77.9 (C-5"), 75.0 (C-2""), 73.1 (C-3),
72.9 (C-2"), 71.6 (C-4""), 69.7 (C-1), 62.7 (C-6"),
54.6 (C-2), 40.8 (C-10), 35.9 (C-3'), 33.8 (C-6), 33.1
(C-16,16"), 30.4~30.8 (C-12~15, 5'~15"), 29.1 (C-11),
28.7 (C-4"), 26.1 (C-7), 23.7 (C-17, 17"), 14.4 (C-18,
18", _FiREds 5 Sk [25] HikiE—3K.

F& # BE C (10) SRR NP i Rl W
C;3H,oNOy; 1IE BT ESI-MS m/z: 776 [M+Na]'; 715
T ESI-MS m/z: 752 [M-HJ, 788 [M+CI]; '"H NMR
(400 MHz, CD,0OD): & 5.83 (1H, dtd, J = 15.2, 6.8,
1.2 Hz, H-4"), 5.71 (1H, dt, J = 15.2, 6.4 Hz, H-5),
5.48 (1H, dd, J = 15.2, 6.0 Hz, H-3"), 5.46 (1H, dd,
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J=15.6,7.2 Hz, H-4), 5.14 (1H, t, J = 6.8 Hz, H-8),
426 (1H, d, J=7.6 Hz, H-1"), 1.97 (2H, t, J = 7.2 Hz,
H2-10), 1.59 (3H, s, H;-19), 0.89 (6H, t , J = 6.4 Hz,
H,-18, H,-18'); °C NMR (100 MHz, CD,0D): &
175.5 (C-1"), 136.7 (C-9), 134.7 (C-4"), 134.5 (C-5),
131.0 (C-4), 129.0 (C-3"), 124.9 (C-8), 104.7 (C-1"),
78.0 (C-3", 5"), 75.0 (C-2"), 74.1 (C-2"), 72.9 (C-3),
71.6 (C-4"), 69.7 (C-1), 62.7 (C-6"), 54.6 (C-2), 40.8
(C-10), 33.8 (C-6), 33.5 (C-5"), 33.1 (C-16, 14"),
30.2~30.8 (C-12~15, 6'~15"), 29.1(C-11), 28.8 (C-7),
23.8 (C-17, 15), 14.5 (C-18, 16"). | i ¥4 5 X
ik [26] HE —2L .

2 gE LIS

AT B SCO005 [ 1A K B it it £ s
P, 2 TR G I T BEACI . SRR, i R M
BEIRE . HPLC %5 (03550 85 7 Br, L A5 2 6
KA~6) LA 4 DIRHIERT~10)/L 5.
T PAEEAE 3BT LA R 5 STk HGE R X L, 10 4
G ) 3 0 485 i R R TR G (1) K7 TR
R (2) KRR (3). 77 5 L (4)  FEIATHE
T (5). 2-H1 48 FE-4- £ I3 7R 5 -B-D- N e 7 4 A 1
(6). 1-O-B-D-glucopyranosyl-(2S,3R,8E)-2-[(2R)-
2-hydroxylpalmitoylamino]-8-octadecene-1,3-diol
(7). 1-O-B-D-glucopyranosyl-(2S,3R,4E,8E)-2-[(2R)-
2-hydroxyhexadecanoylaino]-8-octadecene-1,3-diol
8) K D (9) FlikHAE C (10). XLEALE Y
HE UM i T T 22 AR SR FR P rh oy B 2 L Ak
B 6 B LLRIR YL A0k B 3iAs . 46 SOkl
T i RR 26 A A W B 2 07 T i AR R A
I35 A0 MO R I PR I BEE AERY H HIV-1T PR
PER BRI BB MR PSR . AR S04 s 3
IR RE AL A9 9 A1 10 XHVE T T4 i B i i
ZHABBAERS LAY 10 BA 15 5K FE UK
HMIFET SAEYPIEE R R MEA S35, SCik
o 18 W 2 Al B PR A TR ARG (1) /KR
fig (2)EA PR, 2-F SR -4- 2R PR3 -B-D-
EL R 7] 26 B Y (6) EL AT 00 1) s 20 ol 05 14, BHL 1 P
R W LAY D &L, mT AR 56 A S S0 At
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