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Abstract: To study the metabolites of the mangrove fungus Alternaria sp. R6, the compounds were isola-
ted by silica gel and Sephadex LH —20 column chromatography. Their structures were characterized by
spectroscopy. The antifungal activities were investigated using the broth tube dilution method. Ten com-
pounds, including (4R, 5R) -4, 5 —dihydroxy —3 — methoxy — 5 — methyl — cyclohex -2 —en -1 -
one (1), (4R, 5S, 6R) -4, 5, 6 —trihydroxy —3 — methoxy —5 — methyl — cyclohex -2 —en -1 —
one (2), xylariacyclone B (3), (4S, 55, 6S) -5, 6 — epoxy —4 — hydroxy — 3 — methoxy -5 —
methyl - cyclohex =2 —en —1 —one (4), LL - C10037a (5), 1 — hydroxy -8 — (hydroxymethyl)
—6 — methoxy —3 — methyl —-9H - xanthen -9 —one (6), 8 — hydroxy —6 — methyl - 1 - meth — oxy-
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carbonyl — xanthen -9 —one (7), 8 — dimethoxy — 1,

6 — dimethoxycarbonyl — xanthen -9 — one (8),

ergosterol and ergosterolperoxide, were isolated from the methanol extracts. Among them, the compounds

1,2,3,4,5, 6 and 8 were obtained from Alternaria sp. for the first time. The compounds 6 and 8

showed good inhibitory activity against Fusarium graminearum Schw. and Colletotrichum musae (Berk. &

M. A. Curtis) Arx. While the compound 2 only showed good inhibitory activity against the latter.
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b4 1 B'H NMR R 1 A H 2L 6 1.23
(3H, s), 1 ~CH,82.53 (1H, d, 16.0 Hz ),
2.59 (1H, d, 16.0 Hz), 1 PH 4K 3.69 (3H,
s), LXU#ES. 20 (1H, s), 2 EE (K
JGI§4) 3.71 (1H, brs), 4.77 (1H, d, 5.4
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MR T 1 AEAES " C NMR 578 § 171.2 4
ZH T 1 AERI IS, 454 ESIMS m/z:
231 [M+H] " g3 A F s, RUMEG 3
BAEW 2 i L ADRIERE T SIS T,
TEICHEAN B 530k (9] X BRI 3E Bdl A be et e
BEEAR—3, %K% N xylariacyclone B,

&Y 4 MRS Sa 2 2500, 114
XTG4 4 F12 f9'H NMR, &ZBLAY 4 Hofk
B2 /T 2 AR, HEIMS m/z: 170 [M]* 5
AW AT 18, FBH"C NMR 546449 2 L
AR, HIGY 4 nTRe a2 hmirs
B L1 TR RN AY, fESEERE - 530k
(8] e Bt A0 bL e o't B Boal ot B A — 2, b
A4 9E S (4S, 558, 6S) -5, 6 —HHE -4 -
I -3 A -5 -HE - -2-M-1-
il o
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G5 ATRe2A Y 4 LSRR &2, JF2
B B 1A SRR A . FEBEEERE | 530k
(10, 11 ] X R GEe S LB A — 3, 1k
A5 Y55 K LL - C10037 o

b4 6 1 HRESI - MS m/z: 286.0838 [M]*
BRrFXHk CH,0,,"H NMR 8 6.62 (1H, d,
1.8 Hz) f16.70 (1H, d, 1.8 Hz), 6.80 (1H,
d, 2.4 Hz) #16.89 (1H,, d, 2.4 Hz) 4351KH
EARNIEIFTE H, RUHFHEHAZERC
NMR 5 183. 0 52 5 WA LGk I . 70+
H ) R B AN TR RN BE R WL G IR T PR IR M A
ARG, B HERT L G4 6 7T RE R G
-9 — [ ES.H NMR 1 § 2.43 (3H, s) #l
3.94 (3H, s), 4.93 (2H, s) FHEIF FHAL
AR, FAS, HHI, 12.63 (1H, s) W&
RUEJE S ETE BT F N E B R G S, R
Wr 54 G o0 XAHRF G o TEMERY ik —22 53
wk[12] P scha x B A — 3, L& 6 %
Hl - -8 - (FEHIE) -6-HHKE-3-H
H —9H — g —9 —fifi

L& 7 19" H NMR F1°C NMR BR 51649
6 K RIAFRRAE, FRUTE ARG 0 -9 — &
2 '"HNMR §7.74 (1H, t, 8.4, 7.2 Hz), 7.53
(1H, d, 8.4, 1.2 Hz), 7.31 (1H, d, 7.2, 1.2
Hz) JEARIF L HNAEAIR 3 A~ H, 6.76 (1H,, d,

1.2 Hz), 6.64 (1H, d, 1.2 Hz) % —4ZEKF
Ao R H, 12,15 (1H, s) 2 5k
s WA SR 2 5L, 4.03 (3H, s) F12.44
(3H, s) 4l HEILAF L, BF°C NMR 77
£ 6 169. 6 [EEHRILAE S, Pk b3k B AL 2 At
TERIS b 0 W AR ) — 8B 8 o e SEAE bk —20
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b, RUIFEREEA NG -9 - FlAYH42.'"H NMR 8
7.67 (1H, d, 9.0 Hz), 7.53 (1H, d, 9.0 Hz)
JEAR EHCOHARAIR H, 7.48 (1H, d, 1.2 Hz),
7.20 (1H, d, 1.2 Hz) J&5%— R EH AL
) H, 6 12.21 (1H, s) 5 S5 N 2
f¥:3L 'H NMR 6 3.86 (3H, s) 454"°C NMR §
166.6 F W4 F A 1 A~H AP, 'H NMR §
10.71 (1H, s) Z54"7C NMR § 165. 8 FH4>F
TAAE 1 AR, FIAR A 7 F B R B T ik
A1, fFEICERE Bt — 22550k [14]
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Flah S 2 A

SKHISCER (7] B i) A5 B R AL 5 1)
1,2,3,4,5,6, 7, 8XW/NEKE. HFERIM
PIPTRTEPE, DA =0l Sk FHAME X BE (MIC 150 pg/
mL) , Z55G 3 MU YA ERLE, i EY 6
TR MIC Sy 150 pg/mL, 1644 8 %W MIC
43912k 200 F1 150 pe/mL, fbG 40 2 X £ R0
MIC 4 200 wg/mL, P CHERT & ATE B AR R P
/ey A ME N R O 0 [ v I S P VA 3 (B f ME N
YT R AM ST . HARIE PRI 25 SR 1 2 MIC
> 400 pg/mL,

2 SRy

2.1 AR ELIENH

AV 600 #% fif I BE 3 1% {X  ( Bruker Biospin
AG). MDS SCIEX APCI 2000 ¥ RIE 1%, Horiba
SEPA -300 jig Joi%, GF254 )2 Z Ak, 200 ~
300 HALJEMTREME (75 B TR T A7), Sepha-
dex LH =20 #)iX ( GE Healthcare) , At #1357
S pSEa g TELI
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2.2 EMEMERE

H.IH Alternaria sp. R6 R4 B AR EITL0 M AR
FRREL v Al A RO AR A, o S STk Alternaria Jg it
IR AEXT A S S WY I /N 22 R
B AN ARSI I 5 1R A AR A R A B, AL
TR IR S REI =B (REEARE) o
2.3 EMEEER

TR FR AL (1 000 mL = ff 6800, &
BFRAK 80 g, ANLiE/K 100 mL) & [ AHE 57 30
d, FLHIR 70 .

2.4 HE

FEREFR Y P BRI 3 K, JUEMRAR , KAH P
MR CERFNIE T BE 43 120 3 ¥k, 50 C R UE
WA B DIRE 53 g0 1R EAHREICAEJZ M,
PIATilE - ZRR MR - WEEBR MUt BL, A
SREIBALJZHT, Sephadex LH —20 B (4% FI 8 45
rZifLE R E L (S mg), 2 (6 mg), 3 (5
mg), 4 (4 mg), 5 (3 mg), 6 (4 mg), 7 (3
mg), 8 (6 mg), 9 (60 mg), 10 (20 mg) ,

2.5 mEREEEMNL

K SCHRL7 J & i — Bk i &9 1,
2,3,4,5,6, 7, 8X/NENRE. FERINI
WA TE, OGRS 28 °C TR /N R 5 T 15 57
24 h, FAESILREESR 48 h, JH=PEEVE BT R
AR BRI IR, T A A AR ot e 8 BRIV Ay /N R
B (MIC) fH.

2.6 {LEWRIYIEFLRE BE

AW 1:CHL 0, BEFRY, [o]]) +53°(c
0.15,EtOH), MS(EI) m/z: 172 [M]*; '"H NMR
(600 MHz, CDCl,) §:1.23 (3H,s),2.53 (1H,d,
16.0 Hz) ,2.59(1H,d,16.0 Hz) ,3.69(3H,s) ,3.71
(1H,br s),4.08(1H,d,5.4 Hz),4.77(1H,d,5.4
Hz),5.20(1H,s); "C NMR (150 MHz, CDCl,) §:
96.8, 176.3,102.4,74.3,72.8,57.0,49.3,26. 3,

A 2: CsH, O5, BEFDIRY, [ ]] +109°
(¢0.25,EtOH) , MS(EI) m/z: 188[M]*; '"H NMR
(600 MHz, CD,COCD,) §:1.27(3H,s),3.75(3H,
s),4.11(1H,d,5.4 Hz) ,4.43(1H,s), 4. 45(2H,br
$),5.05 (1H,br s),5.31 (1H,s); “C NMR (150
MHz, CD,COCD, ) & 190.7,175.9, 100.7,75.6,
73.9,67.5,57.6,21. 8,

EH3: CoH,, O, TEERY, [ ]] +24°
(c0. 1,EtOH), MS (ESI pos) m/z; 231 [ M +
HJ]*; '"H NMR (600 MHz, CD,COCD,): & 1.28
(3H,s),2.27 (3H,s),3.78(3H,s), 4. 16(1H,s) ,

5.42 (1H,s),5.71 (1H,s) ;" C NMR ( 150 MHz,
CD,COCD,) §:190.8,173.1,171.2,101.3,76. 3,
75.0,73.5,56.7, 20.8,19. 4,

bWy 4: CeH,, Oy, TGt EFIR B A, [al]
—-100°(¢ 0.25,EtOH) , MS(EI) m/z; 170 [M]"*;
'"H NMR (600 MHz, CD,COCD,) §:1.52 (3H,s),
3.12 (1H,d,2.0 Hz), 3.68(3H,s), 4.54(1H,d,
6.4 Hz), 4.87(1H,d,6.4 Hz),5.12(1H,d,2.0
Hz);"” C NMR (150 MHz, CD,COCD, ) §: 194.4,
174.5, 98.8,69.7, 61.4,60.8,57.3,19.7,

& W 5. CHNO,, JG & 41 R f 1k, [« 1D
-203°(¢ 0.25,EtOH) , MS(EI) m/z: 170 [M]*;
'"H NMR (600 MHz, DMSO -d,) §: 2.04 (3H,s),
3.55 (1H,d,4.2 Hz),3.78 (1H,d,4.2 Hz), 4.81
(1H,dd,6.4,2.8 Hz),5.79(1H,d,6.4 Hz),7.06
(1H,d,2.8 Hz),9.04 (1H, br s); “C NMR (150
MHz, DMSO - d,) &: 189.8,169.7,128.5,128.3,
63.4,53.8,52.5,23. 8,

A 6. C H,O, @WK, HRESI - MS m/
z: 286.083 8[ M] * ({14} 286.084 1) ; 'H NMR
(600 MHz,CDCL,) §: 2.43 (3H,s),3.94(3H,s),
4.93(2H,s), 6.62(1H,d, 1.8 Hz),6.70 (1H,d,
1.8 Hz),6.80 (1H,d,2.4 Hz),6.89 (1H,,d,2. 4
Hz),12.63(1H,s);”C NMR(150 MHz, ,CDCl,) §:
183.0,164.9, 161.6,160.0,148.5,114.8,112.7,
111.6,107.1,106.9,100.0,65.3,55.9, 55.6,22.5,

&M 7. CoH, Os, 8 A 51 IR & 42 ; HREIMS
m/z: 284.067 3[M]* (J1 & {H K 284.067 9);'H
NMR (600 MHz, CDCl,) §: 12.15 (1H,s),7.74
(1H,t,8.4,7.2 Hz),7.53 (1H,d,8.4,1.2 Hz),
7.31 (1H,d,7.2,1.2 Hz) ,6.76 (1H,,d,1.2 Hz),
6.64 (1H,d,1.2 Hz) ,4.03 (3H,s),2.44 (3H,s);
“C NMR (150 MHz,, CDCl,) §&: 180.5, 169.6,
161.5,156.1,155.7,149.4,134.7,133.7, 122.6,
119.5,117.6,111.5,107. 4, 107.0,53.1,22. 6,

G 8: C\H Oy, BRI, ESIMS m/z
320 [M-H] ; '"H NMR (600 MHz,DMSO -d,) §:
12.21 (1H,s),10.71 (1H,s),7.67 (1H,d,9.0
Hz),7.53 (1H,d,9.0 Hz),7.48 (1H,d,1.2 Hz),
7.20 (1H,d,1.2 Hz),3.86 (3H,s) ;" C NMR (150
MHz,DMSO - d,) &: 180.6,166.6,165.8,160.5,
155.3, 150.9,149. 1, 140.6,125.8,120.2,117.3,
116.9,109.9,109. 8,107.7,52. 2,
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