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LI BB R W EE B Penicillium sp. 1 H
R EER 5

$h WV MESUE?, EaEED, Gk, RiEmT 3 3K RIFE°
(1. Sk KoM A WIS T, Sk 515063 5 2. FP B A U B B s A W B RBTSE 7, i 11 571101)

WE  XARBEPERR A EET Penicillium sp. KERRN LR LERARIUHIHEAT THIEN40 5, 15313 Mk
AW, 4 MS, NMR, 'H-'H COSY, HMQC 1 HMBC % %5, 435l A 4-(3-hydroxybutan-2-yl ) -3, 6-dimethyl-
benzene-1,2-diol (1), 4-(3-hydroxybutan-2-yl ) -3-methyl-6-acetylbenzene-1, 2-diol (2) F1 3, 4, 5-trimethyl-1, 2-
benzenediol (3). HA L&Y 1 F12 b & ¥y, ALY 3 AFRIRIR Y. BURid rEILas REN , (bay)
113 B EA BT A PG4 B O A BRI Tk, TbA 2 WA BoR IE TG .

KEBIR  LIWMAEY ; WAELE; Penicillium sp. ; PURITEE; b2 liar

HESES 0629 SERARIRED A MXEHS  0251-0790(2008)04-0749-04

LI bR (Mangrove ) A F K AEFRCHT FINIE RAHT e [ HT IO AR ASHE IR, Bl vt o) Y 0 o B2 P R K
RBRGE. AR KAERA IR A LERAR ) S H N A L O 54 BT AR W T P A8 1) T 8
P RBILOE, PR m T 2 L S, 5 800 42U PE AR 4 5 0 B 25 BREA ( Methicillin-re-
sistant staphylococcus aureus, MRSA) ZF T 25 FRAR Y H L. MRSA XFiE PR ) 2 4 FH ) 2 Fhdo A 2= 7= A= it
2tk , B R IR YT RME, RS AE S, A At SV N BT R R i 2
MRSA Tiif 2451 7] J5 2 2 il g 44 I 24 43 o ) o A 55

FATWF A AEXT LLRE A ) TR AR G ) B 5 SR A T A i VTR e ik R v ) e ST R AR v 2R
( Cerbera manghas Linn) N B Penicillium sp. (093701) f & B2 W7~ BT MRSA 16, I Mz L1
T LR CBRAR B 3 8545 5 3 MG, 24 MS, NMR, "H-"H COSY, HMQC I HMBC %5, 4>
5~ 4-( 3-Hydroxybutan-2-yl ) -3, 6-dimethylbenzene-1, 2-diol (1), 4-( 3-Hydroxybutan-2-yl ) -3-methyl-6-
acetylbenzene-1,2-diol (2) f1 3,4 ,5-Trimethyl-1 ,2-benzene-diol (3). H:A{b&¥1 M2 itk &9, L&
Y13 JEi KR ). X FaRE A AT U RS R 45 SRR, A 1 3 YR BT MRSA (1)
W, LAY 2 X MRSA JCH il i .
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T2 S A i i A 2 M R S 2 O T S EAL T 2 Sephadex LH-20 & Merck 723 &) 72 i ;
DA-201y bW AR AL P A B2 ) 7 it 5 e eidR 4 5 3 pr 4t
1.2 73

ELBA 093701 4315 H 1 Fa 48 SC B T T T8 s 210 LR 37 0 B8 AT R ( Cerbera manghas Linn) B9 5E5E
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AR i ER v L RS AR M Bk 27 Bt Bty A 2 AR I BT AR I AR I 5 53 46 5 ST AT SR, FCEA 093701
AHFFE Y A R R (Penicillium sp. ).

FLE 093701 55 43658 B Bk i Y 450 7 AR 4 5 0018 2 BR I8 9551 ( Methicillin-resistant Staphylococcus au-
reus, MRSA ) ¥ iy r [ B AL B2 B AT A= B AR B T DK
1.3 BEFEREFEG

DT e IR AL . B 10 g, FAMS g, KH,PO,1 g, MgSO, - 7H,00.5 g, Hifl§ 15 ~20 g, Ffk
FRAY BN 50% HIBRIE K ERZE 1L, pH=7.2~7.4, fE 1 x10° Pa F K& 25 min.

BRI IREL . AIVATETER 20 ¢, WG 15 ¢, WERERY S ¢, BEFIR2 g, CaCO,4 g, NaCl 4 ¢, 50%
MRk ERZE 1L, pH=7.2~7.4, 1£1 x10° Pa F K4 25 min.

EH 093701 225 T Bt i mbimigfb, #f T amiisniit, 728 <€, LA 180 r/min MY B
Wi 4 d, $ 5% A REFE] 70 L &SR RE L, T28 CHF 7 d, HHEW 70 L.
1.4 HRoBEfM4gk

¥ LB 093701 MR Ai i U, 19 B 220K FUR Ei, B R T 45 C T IURIRGEZE S L,
MR OBEAI, L8135 LR CTRAREUYI (14,0 g) . BRI adug s, 28 RFLM IR DA-201 (600
mm x 100 mm ) #5287, AU AR H B, Vol Heve 4 P MO v A5 PP 4R L) (67. 0 ¢) . R TR
PRI (14,0 o) ZRWERERATJZNT, DAADIME- DN EAAS FE UER , 183 Fr. 1 ~ Fr.9 389 DMH4r. Fr.7(2.3
mg) ZRERE [ PEMR V(ST ): VI EE) =16: 1 ] H2HT, 589 Mo (Fr.7-1 ~Fr.79), Hri Fr.7-2
(187.0 mg) ZRENE[ VERLWE V(DT ): VONER) =8: 1 420, B3MEEY 1 (23.5 mg). Fr.7-4(92.9
mg) ZRERE[ VEMGIR V(&) VORER) =5:1]
HEZEN, S84k E5% 2 (16.7 mg). Fr. 5
(614. 0 mg) U2 Sephadex LH-20 BEHE [ 1A
YR 95% WY 20T ] R 2 BT RIRE i [ 0 v

VOATHEE): VOATER) =8: 1 H:2Hr, B3kE OH O
Y3 (19.0 mg). 1 2 3
EY1 ~3 BIZEH WA 1. Fig.1 Structures of compounds 1—3

1.5 HEHERE
A1 R E R Y, LR R 10% WRRIFERE L6, (o) = -6.0(c 1.0,
MeOH) , ESI-MS( positive) , m/z: 211 [M+H]*. "H NMR(400 MHz, CD,0D), §: 6.35(1H, s, H5),
3.84(1H, m, H3"), 3.05(1H, m, H2'), 2. 12(3H, s, H6-Me), 2.05(3H, s, H3-Me), 1. 14(3H, d,
J =7.0Hz, H1"), 1.10(3H, d, J = 6.3 Hz, H4"). “C NMR(DEPT) %(Ji .5 1.
Table 1 "“C NMR and DEPT data of compounds 1 and 2(100 MHz in CD,OD)

Position ! 2 Position ! 2
O DEPT O DEPT o¢ DEPT O¢ DEPT

1 154.6 C 154.5 C 2’ 42.9 CH 42.9 CH
2 154.4 C 152.7 C 3’ 72.2 CH 72.1 CH
3 116.0 C 117.0 C 4’ 19.4 CH; 19.7 CH,
4 141.6 C 143.3 C 3-Me 11.6 CH; 11.6 CH,
5 106.5 CH 106.1 CH 6-Me 8.9 CH;

6 110.6 C 112.8 C 6-COMe 30.6 CH4
1 16.3 CH, 16.5 CH; 6-COMe 210.1 C

&Y 2 MkEAHRY, HAKF BN 10% MBRRER B, [«]? = -16.0(c 1.0,
MeOH). ESI-MS( positive) , m/z; 239 [M+H]*. '"H NMR(400 MHz, CD,0D), §: 6.40(1H, s, H5),
3.84(1H, m, H3'), 3.04(1H, m, H2"), 2. 14(3H, s, H6-COMe) , 2. 12(3H, s, H3-Me), 1. 14(3H,
d, J=7.0 Hz, H1"), 1.09(3H, d, J=6.4 Hz, H4'). "C NMR(DEPT) %4l W. 3 1.

LAY 3 ATCEEIRGS f (B, HARBU B 10% MR RE R B 6. m.p. 112 ~114 C,



No. 4 WS aAHYEARR A A LA Penicillium sp. ¥ 9B RS 751

ESI-MS( positive) , m/z: 153 [M+H]*. "H NMR(400 MHz, CD,0D), §: 6.25(1H, s, H6), 2. 06(3H,
s, H7), 2.05(3H, s, H8), 2.13(3H, s, H9); *C NMR(100 MHz, CD,0D) &: 154.4(Cl1), 153.9
(C2), 135.4(C3), 115.8(C4), 110.3(C5), 109.9(C6), 11.9(C7), 9.1(C8), 20.3(C9). 'H NMR
Bt 5 SCHR 6 ] BRI AR — 2L
1.6 MEXLE

FIFSCHRL 7,8 T ik, SRAIEAUH BUIRY Bl e (b & P s k. Biba® 1, 2 13 fic
TR J9 10 mg/mL FIRESR VAR, YR B2 N 6 mm (9K EIEACH, 43 SNEE S 10, 20, 30
pL, IR AR F IR AC AR R 3 K. FHATIE T, B E SRR IR AC R UG T 2 ik
BRI 100 pL( EIRIREE 10° ~ 107 cfu/mL) (Y4 RE B ARG SR & L, BUE 20 min J5, PG R4
T 37 CIOEIRRFR, 24 h JE I HAMEEE KD,

2 RS

2.1 MR

A9 1. ESI-MS (positive), m/z: 211 [M + H]*, 454 ®C NMR #l DEPT # & H 4> F =Xk
C,H 0, % TR E 1525 4 P B3 A5 iE . HR-ESI-MS ( positive ) , m/z; 211.1332 [M + H] "
(C,H,,0,, T151A 211.1334).

7E'H NMR 3 I, §6.35(1H, ) A—P A HAF S, 63.05(1H, m) F83.84(1H, m) AW 5H
FARERR B ILELGS. 75, M ER 4 MHIEEFES[62.12(3H, s), 2.05(3H, s), 1. 14(3H,
d, J=7.0Hz), 1.10(3H, d, J=6.3 Hz) ], HH52 HELH S KFEME. 7 °C NMRIEHI7H
X B 6 MR(E5[8154.6(C), 154.4(C), 141.6(C), 116.0(C), 110.6(C), 106.5(CH) |, #nw
A THAE 1A S BURRIZRIR, HA (b= RS 3 i 2 At PR TR, & 72. 2f1142.9 R 2 ASIRH
BAFY, Hriard mRI B, mm X o 4 W IG5 (88.9, 11.6, 16.3, 19.4). HIEL LFS
VI LAY 1 A — 2 BURBIZE 5.

it 2D NMR('H-"H COSY, HMQC Fl HMBC) 5255, AIXHEG Y 1 B FTA iR S AL AL R A T
IHE(F£1). 78 "H-"H COSY 35+, nI 2| LI A2 M E S 6 1.14(H1')/8 3.05(H2')/
83.84(H3")/81.10(H4") , BEBMELEW 1 PAFAAE—A> 2-(3- 580k T 3 ) AU AL

1 HMBC 1% (& 2)H1, 6 141.6(C4) 5 1. 14(H1'), 3.05(H2'), 3. 84 (H3") Z [a] ik ELL FEAH 56
SEUCIH 2-(3-FRFE-T ) NETEARINK 4 A7, B C2'5 C4 M. 62.05 AAHI LA S 6 154.4(C2),
116.0(C3), 141. 6( C4) Z [Al (iR EILFEAH AT F U Bz L 52800 0 3 (AR RIS & 2. 12 by H
FE56154.6(C1), 106.5(C5), 110. 6 ( C6) Z [H] ik F It Fe A AT 5 A HH % F 3L 52830 19 6 13 AH
T 5 RN 1R 2 DERRIAF IR UL 1, 2 (i35 B SE T AR,

i Bk, nREA RS 1 B S5 RIHEE i 4-(3-Hydroxybutan-2-yl) -3, 6-dimethylbenzene-1,2-diol. 1k
EW AR 2 AT, T EVSERRE Y, RXTHAGRIVESE— 201

LG W) 2. ESI-MS ( positive) , m/z: 239 [ M +
H]*, 454 "C NMR Ml DEPT %4 & H 7k
C;H,0,, %5y F 2N O A5 2 &5 4 HF T35 09 ot ik
HR-ESI-MS ( positive) , m/z: 239.1282 [M + H]*
(C3H,,0,, TH51H 239. 1283).

&2 1 "H NMR i 559 1 19" H NMR
FEM R ARRL, (B HAR =1 PC NMRig )5 &9, {k Fig.2 Key HMBC correlations of compounds 1 and 2
W2 LS £ T — BG5S (8 210.1), HHEP B — DB ERGE S m RSB E 8
30.6, BHEAY 1 R I —A-HEERTREAEAL G 2 TR AR S kL. LB 2 T A B AL k2
fNiA%iE i 2D NMR ('H-"H COSY, HMQC Hl HMBC) s28: 5808 (£ 1). E4E% 2 /Y HMBC %
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(FE2) I, 82.14 LA C6 (5 112.8), H5(8 6. 40) SEHRELRR (5 210. 1) Z AR L FEAH
S ULIRERY 6 At — > CBERE TR AR S RAR AR 5 5B 1 AR —2L.

gZi BiRME R, "G Y 2 S5 HERE M 4-(3-Hydroxybutan-2-yl ) -3-methyl- 6-acetylbenzene-1,2-
diol.
2.2 fEESE

T I D A TR R BLAR (D) R E BRI P (WER 2) , S REH], G 1 M3 B —E it
MRSA {iftE, MEY) 2 A TEE.

Table 2 Antibacterial activities of compounds 1 and 3*

1 3
Bacteria 100 pe/dis 200 pe/dis 300 pe/dis 100 pe/dis 200 pe/dis 300 pe/dis
MRSA 6 7 8 10 15 17
# Diameter of filter paper was 6 mm.
& £ x #t
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Antibacterial Constituents from the Endophytic Fungus Penicillium sp.
of Mangrove Plant Cerbera manghas

HAN Zhuang'*, MEI Wen-Li*, CUI Hai-Bin'"*, ZENG Yan-Bo®,
LIN Hai-Peng’, HONG Kui®, DAI Hao-Fu®"
(1. Institute of Marine Biology, Shantouw University, Shantou 515063, China;

2. Institute of Tropical Bioscience and Biotechnology,
Chinese Academy of Tropical Agriculiural Sciences, Haikou 571101, China)

Abstract To study the anti-bacterial constituents from endophytic fungus 093701 of mangrove plant Cerbera
manghas , three compounds were isolated by column chromatography from the broth of endophytic fungus Peni-
cillium sp. of Mangrove plant Cerbera manghas, and their structures were elucidated as 4-(3-hydroxybutan-
2-yl)-3,6- dimethylbenzene-1,2-diol (1), 4-(3-hydroxybutan-2-yl)-3-acetyl-6-methylbenzene-1,2-diol (2)
3,4 ,5-trimethyl-1,2-benzenediol (3) by MS, NMR, 'H-'H COSY, HMQC, HMBC etc. . Among them, com-
pounds 1 and 2 were new compounds, compound 3 was a new natural product. Bioassay results showed that
compounds 1 and 3 possessed inhibitory effects on MRSA | while compound 2 had no anti-MRSA activity.
Keywords Mangrove plant; Endophytic fungus; Penicillium sp. ; Antibacterial; Chemical constituent
(Ed.: H, ], Z)



