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Abstract; The secondary metabolites of Fusarium solani 387" from the South China Sea were studied.
The structures of compounds were analyzed based on physical and chemical properties, and in comparison
with the spectroscopic data with literatures published. Nine Fusarbin compounds were isolated from the
mangrove endophytic fungus Fusarium solani 387" from the South China Sea, and their structures were i-
dentified as 5 (R) -deoxyfusarubin (1), 5 (S) -deoxyfusarubin (2), 3-methyl ether fusarubin (3),
Fusarubin (4), Anhydrofusarabin (5), Anhydro-5-deoxyfusarubin (6 ), 2-acetonyl-3-methyl-7-me-
thoxy-naphthazarin (7 ), Javanicin (8) and 2-acetonyl-3-methyl-5- hydrogen-7-methoxy-naphthazarin
(9). The absolute configurations as well as the existing form of compound 1 and 2 were determined by
the X-ray crystallography for the first time.
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Bept Ol F A AR R D G P9 2R BB R A T
FERY A TG R EE, RS 7 AR B 2 E . A58
A, HEAPEA. v AR A R A 3
PERJRGACI ) o XFELRIAR N A L AE TG YEY)
FAF T C O R E YRR KRR . SRR
RGPS A G YR R,

Fusarium solani 387" J IR YN 21 # ARAR ¥ 17 5 2
(Avicennia marina) WHEETE, Z4880&15% Kz
@A, RIR Fusarium solani 387" fr YR 9% AL 15

PARE FE o MR R A R R e R T IE
FIREJZMT . i SRMEBE AT 20T . MR (iS5 2
Mg e T B, e HRARBHER AR (MS,
NMR ., XRD 4%) PLR FHSCHERECE b xS i 7%, M
Fusarium solani 387" # 8 B F2 1l Kok B 3 3 v 4 s
HEE T 9 MR R EY (K 1): 5 (R)-
deoxyfusarubin(1) .5 (S)-deoxyfusarubin(2) ,3-methyl
ether fusarubin (3) , Fusarubin (4 ) . Anhydrofusarabin
(5) . Anhydro-5-deoxyfusarubin (6 ) ,2-acetonyl-3-meth-
yl-7-methoxy-naphthazarin (7 ) | javanicin (8 ) ., 2-aceto-
nyl-3-methyl-5-hydrogen-7-methoxy-naphthazarin (9 ),
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Fig. 1  Structure of compounds 1, 2, 3, 4,5, 6, 7, 8, 9
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Bruker AVANCE 600 MHz/500 MHz/400 MHz
B3R B (178 Bruker A7) ; LC1620 Al
RO ETE AL (g R AR A R A
#]); Oxford Diffraction Xcalibur Nova ff{&AT5HY;
MATOSXP #1543 BT 154X (35 [E Thermo A7)
ZAB-HS R WUR 4 it ik L (FAB, 9 VG
#]); Schmidt-Haensch, Polaptronic HNQW5 AUjiE
I (CHABEHAT) . 2 AR GFy, FIFE A
AR (5 S b LT A BRA T ) ; Sephadex
LH-20 BEJiE (GE healthcare ) ;5 250U AH €0 335 A
Ultimate XB-C18 #] 54+ (21.2 mm x 250 mm, 5
pm, Welch 237]) 5 MUK 0 0 4l o

LIREAR N A BT Fusarium solani 387" T Fl AT
DI FH LD AR R X B e rh 2 B AR 3, i
LR 2 A 272 B il T 5 U SR I 2 0 B
FEHRITT, ORAF T LRSI 2 B e e R AR W)
ST
2 RS

AT ROKR R SR 3 (500 mL = i Beif 64 i,
B A RA 80 g, w =3% N TifE/K 100 mL) #E
B30 d J5, WIEERIE 3 UK, WU Ak 4 K AR 1 ]
IR CTRAEI 3 WK, A I W BRI C R T AH I8 He
WARTS R SRE 63 g0 LIAhEE. ZROER . Wi
VA P PR A 3 AT AR R 3 B, A5 A kA
(15 ¢). ZMRCTRMH (28 g) MHEEAE (20 g),
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IR CEEAHRI A TE - SR CERRBREVEML (V (1
) =V (ZBRLHER) 24 100:0—0:100), 335
N Fro A ~F, Fr. B 2 iERAE (3 . Sephadex
LH 20 A1~ il & HPLC p 32k &9 5 (20 1
mg) . 6 (5 mg) FLEH9 (5 mg). Fr. CAHlFr.
E 28RN0 ML AL (3, Pt - 2R STk
i, BEMEEY3 (20 mg) \ LGP T (2 mg) 0
k54 (30 mg) . Fr. D Zeid i BOAE €3 A2 il
# HPLC 7332 51 8(5 mg) . 1 F12(4 mg)

3 4i%E

& 1 2. R e IA, ESI-MS m/z:
289.1 ( [M-H] ", [2M +Na]* m/z: 601.6), 45
#'H NMR.," C NMR #f & iZ% 1k & 9 1 4y F X R
CisHy O , ARHIFRTREE K 9."H NMR 3% B 43 F 25 44 v
AR (6, 12.16, s), PIAFRI ERYIE]
MAJRF (8, 7.1, d, 2.4Hz; 8, 6.7, d, 2.4
Hz), — %I (6,3.97, s), MPLHEE (8
4.62, m; 2.48 ~2.74, m), 1 ~HI (5, 1.54,
s), 314 4~ H, ESI-MS H @R —A5rF 5 74,
ifiiE L C NMR fE& 203 E A b2 8 K i
WHR 9 XRAF T, LG 1 R 2 S —x)
Tk SE g iR, fiidE HMBC {5 B Resfi & & 50 0l H &
FXFRL—XFR (LR 1),

SRR R AT EEHE 1, 2/

AR AR, BEAE G PR 4 mg, XEEY)
1, 2R EWHAT R IR, RTGER G, DRI
TR — XA AR RN R A, RV R ik
G, 2 IR ST R R, RS 3
THR, L X - SRR ATSS, BRI — X
X BRATE AR df o JFHE— DI E S 1 #1253
5K 5 (R) -deoxyfusarubin 1 5 (S) -deoxyfusa-
rubin, HIKIE T 5 (R) -deoxyfusarubin #1 (S) -
deoxyfusarubin F) 4 Xf A4 B4, & K 25 14 0L &1 2.
Devys %[2] M Fusarium solani Nectria haematococca
B B AR T 5-deoxyfusarubin, {HOR{EL G
Pty il

eEwr 3. @B AARE AR, ESI - MS m/z:
319 [M-H] ; 454'H NMR.”C NMR nJ %1 H /4
F+:H CH,O0,.,'H NMR (500 Hz, CDCL) §,
12.93(1H, s),12.65(1H, s), 6. 15(1H, s), 4. 86
(1H,d, 17.55 Hz), 4.55(1H,d, 17.55 Hz), 3.9
(3H,s), 3.3(3H,s), 3.0 (1H, d, 18.3 Hz), 2. 66
(1H, d,18.3 Hz), 1.58 (3H,s);” C NMR (126
MHz,CDCl,) 6:184.6(C), 178.1(C), 160.9 (OH
-C), 160.7(C), 57.4(0OH - C), 137.2(C),
132.9(C), 109.7(CH), 109.6 (C), 107.6 (C),
96.9 (C), 58.7 (CH,), 56.7 ( OCH, ), 48.9
(OCH,), 33.0(CH,), 22.8 (CH,), il 3 ¥ b X
k3], EIZIE Y R 3 — methyl ether fusarubin,

1 AW A2 () NMR %"

Table 1 NMR chemical shifts and assignments of compound 1 and compound 2
i A 5 i HMBC(H — C)
1 CH, 57.85 4.62(m) C-10a
3 C 141. 66
4 CH, 33.40/33. 44 2.72~2.76(m) ,2.46 ~2.50(m) C-3.4a
4a C 94.50/94. 58
5 C 183.36
Sa 134.61/134. 62
6 CH 108.37/108. 41 7.1(d,2.4 Hz) C-5,8,9a
7 C 164.26/164. 98
8 CH 106. 25/106. 30 6.72(d,2.4 Hz) C-6,7,9
9 164.98/165. 26
10 187.79/187. 84
10a 142. 68
3 -CH, 28.91/28.97 1.54(s) C-3,4,4a
7 - OCH, 56.70 3.97(s) c-7
9 -0H 12. 16(s) C-8,9,9

1) Acetone — d,, 'H NMR 500 MHz, *C NMR 126 MHz
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Fig. 2 Single crystal structures of compound 1 and compound 2

G 4. A ARRE A, ESI-MS m/z:
307.2 [M-H] ~, 44'HNMR."”C NMR ] HIH.
+ 2/ C,;H,0,,'H NMR (500 MHz, CDCL,) &,
2.97 (1H , s), 12.70 (1H , s), 6.22 (1H ,
s),4.92 (2H, m), 3.97 (3H, s),2.75 (2H ,
m), 1.68 (3H, s); "C NMR (126 MHz, CDCI,)
5: 84.7 (C), 178.2 (C), 160.9 (C), 160.7
(C), 157.4 (C), 137.2 (C), 132.9 (C), 109.7
(CH), 109.7 (C) , 107.6 (C),94.3 (C), 58.6
(CH,), 56.7 (OCH,), 32.2 (CH,), 29.4
(CHy), it & B Sk [4], #hEztb G nh
Fusarubin

G 5. FEaF RS, ESI - MS m/z:
287.2 [M-H] , %54"'HNMR."”C NMR #fi & H4
+:/ CsH,0,.,'H NMR (500MHz, CDCL,) §,:
13.04 (1H, s), 12.65 (1H, s), 6.17 (1H, s),
5.99 (1H, s), 5.21 (2H, d, 0.31 Hz),,.92
(3H, s), 2.01 (3H, s); "C NMR (126 MHz,
CDCL,) 6.: 183.0 (C), 177.9 (C), 161.7 (C),
160.1 (C), 158.1 (OH-C), 158.1 (OH-C),
133.2 (C), 122.9 (C), 111.1 (C), 110.1
(CH), 108.1 (C), 94.9 (CH), 63.1 (O -
CH,), 56.8 (OCH,), 20.2 (CH,). ifiid 5 3CHk
(5] BHExt, XBALEY 5 5 Anhydrofusarabin
I RE — 2

et 6. WL IRk, ESI-MS m/z:
271.2 [M-H] , 44'HNMR.”C NMR #i% %1k
B4y 7 CH, 05, RUAINEE Sy 10,'H
NMR (500 MHz, Acetone — dg) 8,: 12.62 (s,
1H), 7.14 (s, 1H), 6.19 (s, 1H), 5.86 (s,
1H), 5.22 (s, 2H), 3.95 (s, 3H), 1.96 (s,
3H); "C NMR (126 MHz, Acetone) §: 191.4
(C), 179.8 (C), 162.3 (C), 161.0 (C), 157.0
(C), 140.5 (C), 132.2 (C), 119.7 (C), 114.2
(CH), 113.2 (C), 110.2 (CH), 101.5 (CH),
63.6 (CH,), 57.3 (OCHj, 19.9 (CH,). Xf [t
L&Y 6 5495 ' H NMR 58, HxtFhs
Wamshaws LT mEERT (8,13.4,
s) G, 27 —NHERT (8,714, s) f7

%%, gia o EN 6 TR 5 D T — AN R
— 455G

13C NMR F1 HMBC #:& 759 5 (45, 8@
R SCER (6] B, eIk B 4 - deoxy-
hydanfusarubin ,

a1, s R, ESI-MS m/z; 289
[M-H]", 454'H NMR " C NMR "] &34 72
J CsH,O,, '"H NMR (400 MHz, CDCL ) §&,:
13.24 (1H, s), 12.85 (1H, s), 6.19 (1H, s),
3.92 (3H, s), 3.89 (2H, s), 2.28 (3H, s),
2.22 (3H, s); “"C NMR (151 MHz, CDCL) §:
204.1 (C), 184.7 (C), 178.1 (C), 161.8 (C),
161.0 (C), 160.7 (C), 142.9 (C), 134.5 (C),
110.1 (C), 110.0 (CH), 108.8 (C), 57.1
(OCH, ), 41.6 (CH,), 30.3 (CH,) , 13.2
(CHy) o XFHESCHR [3] W& iZb G ¥ 2 - aceto-
nyl-3-methyl-7-methoxy-naphthazarin,,

&Y 8. B E AR &K, ESI - MS m/z:
273.2 [M-H] ", %54'HNMR.”C NMR & =4
F:/ CsH,0,.,'H NMR (500 MHz, CDCL,) §,:
12.62 (1H, s), 7.43 (1H, s), 6.06 (1H, s),
3.89 (3H, s), 3.83 (2H, s), 2.22 (3H, s),
2.19 (3H, s);" C NMR (151 MHz, CDCl,) §:
203.8 (C), 190.7 (C), 179.4 (C), 161.1 (C),
159.9 (C), 140.9 (C), 135.1 (C), 128.3 (C),
121.5 (CH), 112.4 (C), 109.4 (CH), 56.6
(OCH, ), 49.2 (CH,), 29.8 (CH,), 12.1
(CHy), JEd& M SCk (7], #Ezah s-
hydroxy-3-methoxy-7-methyl-6- (2-oxopropyl) -1, 4-
naphthoquinone,

a9

WA ERIR A, ESI-MS m/z; 273.2



%5 19 N

WL . FA AR A BB Fusarium solani 387 R AR5 7= 5% 71

[M-H] ", %54"H NMR,"C NMR A A1IHA: 7500
C.H,0,.'H NMR (600 MHz, CDCL,) 8, : 12.34
(1H, s), 7.16 (1H, d, 2.5 Hz), 6.63 (1H, d,
2.5 Hz), 3.89 (3H, s), 3.76 (2H, m), 2.31
(3H, s), 2. 11 (3H, d, 0.6 Hz,); "C NMR (151
MHz, CDCL,) 8: 203.4 (C), 188.2 (C), 183.5
(C), 166.1 (C), 164.4 (C), 146.4 (C), 141.1
(C), 109.8 (C), 107.9 (CH), 106.2 (CH),
106.2 (C), 56.1 (OCH,), 41.8 (CH,), 30.4
(CHy), 12.9 (CH,). %FBSCHE (81, W% %1k
4 ¥ N 2-acetonyl-3-methyl-5-hydrogen-7-methoxy-
naphthazarin ,
4 HiPR5THE
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AIBETE o BRELTR R AL W) 2 I B e PR v R 9 A il
PUEREE Y, R EY R IZ AP
Ve, AAEPIE . ME . A0 AP S
AT ZH LT AR A B Fusarium solani 38771
A SR ST 3 A3 T 9 D HRELTE
RRAEY, PRI RE IR F0 5 XA 5 v
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