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Abstract:In order to investigate bioactive metabolites from endophytic fungi,a fungal GZWMJZ-068 was isolated and i-
dentified as Penicillium/mallochii from the leaf of Eucommia ulmoides in Guiyang Guizhou, China. The extract of the fer-
mentation was purified by“eolumn chromatography over silica gel, Sephadex LH-20 and semi-preparative HPLC. The
structures were identified by means of NMR,MS and ORD. As a result, 15 compounds ,isochromophilones TV(1) \epi-is-
ochromophilone TIT(2) | (2R,3S) -1-(4-Hydroxyphenyl ) - butane-2,3-diol (3) . (25,3S) -1-(4-Hydroxyphenyl ) butane-
2,3-diol(4) .6-[ 1-Hydroxy-( 1S) -pentyl ] -4-methoxy-( 6S) -2H, 5H-2-pyranone ( 5) ,6-( 1-hydroxypentyl ) 4-methoxy-
pyran-2-one(6) | quinolactacins Al(7a) | quinolactacins A2 (7b) . dihydrocitrinone (8 ) . dihydrocitrinin (9) | protocate-
chuicracid(10) | pyrocatechuic acid(11) .5-Methyluracil (12) ,uracil (13) ,citrinal A (14). The antibacterial activities
of 1-14.against 9 pathogenic microorganisms were tested by two-fold dilution method. Compounds 1 and 2 were active a-
gainst Staphylococcus aureus and Candida glabrata with the minimum inhibitory concentration( MIC) values from 16 pg/
mL to 32 pg/mL, respectively.
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PPN A B TR . 75 07 % AR PG LA
H >S5 ) — bR B EL09 , W H K B =4 b o0
Ao 3] A0k o8 T 280 A 0 1 A9 S-Hydroxy-
methylfuran-3-carboxylic acid”’, Hongchi Zhang %
N MNBEPE AL A b o3 g 45 21—tk 9 AR & ER1S, DA
FOR W = W) vh o3 e 20 P S A B A TS PR RS-
Hydroxymethylfuran-3-carboxylic acid FI 5-Methoxym-
ethylfuran-3-carboxylic acid'®' , Yang-Min Ma 2§ A M\
— PR vl P A B ) T P 0 S B AT R A R T
| Fumitremorgin B-c!” o XECHFIT FEBHA AP A
A RS ALY B R T o AT ST 25 ]
T el Y L A b o B A B — Bk N AR R A
GZWMJZ-068 , HACH 2 Uy AT B e 1 1, X HLadk
177 MRS R T R AR AR 7 0 Y o3 s 4, HAG 3
15 MEEY) TGS & B 2 4> Azaphilones 5664
/B SRRt U E/INSRETK P ) 101 = s N | o 1
AJEREE ) MIC 7E 16 ~32 pg/mL,
1 s #MEE5FE
L1 S

WA ELTH GZWMIZ-068 I AL f iy i v 43 15 45
), FLAPoR B ST MNE ST 25 A e . 2R AR B
TEORT T 50 B H R R B TR 7 W) 1b 7 S e
%o IEIEVESSIR A LAY O FhEOW # 8 - KGR
Escherichia coli. ( ATCC11775) | =K 3£ I ¥
Clostridium/ perfringens . il 23 {i% 5}l B Pseudomonas
aeruginosa (-ATCC10145 ) | A KL 2F 71 T Bacillus
subtilis . 4 7 {0 % 4§ Bk & Staphylococcus aureus
(ATCC6538) 4T (0 35 2 BR A Staphylococcus aureus
(ATCC25923) ., 4 o5 0,45 2 BR B8 Staphylococcus au-
reus ( ATCC43300) | [ 4 & ¥k I Candida albicans
(ATCC10231 ) | St # & Bk W Candida glabrata
(ATCC2001) ,,
1.2 | 5iKF

W AR A INOVA-400MHz 8 4% i 2 4k
P (S Varian 23 7], TMS S5 AR ) 5 B35

( 22[# Thermo Finnigan /A &] , Waters 2695 LCQ-MS) ;
S3HT R 35 A ( H AR H 3728 7], Primaide )
il 28 H = RO AR 35 A ( H A H 3728 A, Primaide )
H S EGAX (£ E &l KA, AUTOPOLL ) s #: 2 4
KU IR JZAT R H (5 B e T AR M2 W] L 10 ~
40 pm) s 78 BB IE ( Fm i Amersham Pharmacia Bio-
tech AB , Sephadex LH-20) ; JE#74: (At 7 ik 4t /K BE
TEALAR A~ W) ) 5 a0 AT KR (Rl ROPALES T,
FA1104 #1) s = IS Ah 2 o0 B AL ( BT 5@ DS R A
BRAT],ZE-6 BY) ; 1 TAEA (Il 2 Fe s T AAR
ABRAT, Air Tech) | i I F5 (_F T 22 BRI7 %
W, LDZX-75KBS) fH iR s FR A (b 8 ko3 4L
anlil A R E L, ZWY-2112B) o $2505 B 1T H B
MR Mg Al it — A W bS5 18 2 ol k2 4l
i, YRORE €033 FH TSRy €3 4 ( R e T I A K 4 Ak o
AR ZSH] ) o
1.3 HEH®RDTFEE

XFRAPRAY TTS F¥ 5 3E4 70 7, F ] Blast #0404 A
Genbank H4fz 22 v 48 A BL TR @ (19 1TS FE R ¥ 41,
H MEGA 6 % ff: Clustal X J57 47 RGEK F 4017,
K SRR N AE E R R G R T
14 EEXE

O T 4 CRYTAMRIES] PDA [ K8 35 5 (F5
ZJHE 20 g, Bl 20 g, BB IR 4 1 000 mL) -
M b AR IR G R4, 28 BRI TR 3 Ko Ra
WP BRI TR VR e A B3 A 150 mL B F 5
B IR AE (F 208 20 ¢, kK 10 g, KH,PO, 0.5 g, Mg-
SO, - TH,0 0.3 g, #jZj#H 10 g, BEREE 3 g, £AHK 1
g, H&EEEE 20 ¢, H2kIK 1 000 mL) (4 500 mL #EIE)H
7R 28 B I A TE IR R % B Fr e v (180 rpm) 5
Fr 4 Ko SR AR, (A3 B AT W h 1450 43
AR o 5B bW 03 Sl e 3 oK
BRI FREE (100 g K2k, 150 mL 7K, 1 000 mL 4
) L R 10 kg, 28 FEICHEE T i E Al 30 K,
1.5 UEYRRNSE

RIS R TR ROK F IR B i A D 1Y
LR TR KSR KTE . SR 3 AR IR O T
A3 W, A I AR UM T VR A, A R AR IR
219.65 g, K £ WYy aE o F AH BERAE, OV
(CH,CL,): V(MeOH) [ 100:1,50:1,20:1,10:1,5:
1,2: 1,1 1) BRBEVEML, 158 13 D44 (Fr. 1 ~ Fr.
13), Fr.2(2.26 g)jfiid Sephadex LH-20 % F ik
JEAESZHT[V(CH,CL, ) V(MeOH) =121 JHEME, 15 2]
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5 NP (Fr.2-1 ~ Fr.2-5), Fr.2-5 i i 5O ke
¥, ] V(MeOH): V(H,0) [ 20: 80,40: 60,60: 40,80
:20,100: 0 ] 5 BE Y8, 1551 5 A~4H 53 (Fr. 2-5-1 ~
Fr.2-5-5), Fr.2-5-1 % HPLC ( ODS-C,, £, £ 0 i
£ 210 nm,V(MeOH): V(H,0) =80:20,4 mL/min)
HEMEAYI T (1, =22.0 min, 12. 8 mg) ALY 2
(ty =16.0 min,7.3 mg), Fr.2-5-2 £ HPLC (ODS-
Co B, KM 4 210 nm, V(MeOH): V(H,0) =55:
45,4 mL/min) 152G S (t; =8.5 min,7. 9 mg)
LAY 6 (1, =9.5 min, 11.4 mg), Fr.2-5-5 &
HPLC (ODS-C,k, #: 3% & 210 nm, V(MeOH) : V
(H,0) =60: 40,4 mL/min) 1554k &% 14 (1, =
10. 5 min,10.5 mg) , Fr. 8 (10.85¢) if i Sephadex
LH-20 5 b EE AL E A [V (CH,CL,) = V (MeOH)
=1 1], A58 7 N5 (Fr.8-1 ~ Fr.8-7),
Fr. 8-6 #fr 45 i, A5 214654 12(68. 6 mg) , Fr. 8-3
22 HPLC(ODS-C o #F, K5l I 1< 210 nm, V(MeOH):
V(H,0) =25:75,4 mL/min) 13584k & % 3 (1, =
10.5 min, 17.2 mg) A5 %) 4 (1, =13 min,30.6
mg) , Fr.8-7 £ HPLC (ODS-C,q A3, £ M I K 210
nm, V(HEL) : V(1. 5% =LK ) =25:15,4
mL/min) 14 #4513 (1, =3.0 min, 12. 6 mg) fk
AW 10(t, =7.0 min,89.2 mg) FIEY 11 1, =24.0
min,20. 1 mg) , Fr. 11(2.40 ¢) if 2 Sephadex LH-
20 HRMEBECAEZ AT [ V(CH,CL ) - V(MeOH) =1:
L] e M, 1358 6 A4 7 (Fr1l-1 ~f Frall-6),
Fr. 114 2 HPLC ( ODS-C 4 , #0 J 4 210 nm, V
(MeOH): V(H,0) =50:50,4 mL/min) 1554k &%
7a FLEY) Tb (1, =4.0 min,;40.2 mg) (fL&5WY) 7a
FEE Y To RIR AW )5 Fr. 12(2.55 g) il i Seph-
adex LH-20 i 2R Bk B AT JZ2 4 [ V (CH,CL, ) = V
(MeOH) =1: 1] a5 58] 4 44145 (Fro12-1 ~
Fr. 12:4) ,/Fr. 12-2 % HPLC ( ODS-C, #, £ 9 % K
210 nm,V(MeOH): V(H,0) =40: 60,4 mL/min) 15
FEA 9 (1, =7.0 min,218.4 mg) . Fr. 12-3 i@t
FOMREREH:, ] V(MeOH): V(H,0) [20: 80,40: 60,
60: 40,80:20,100: 0 ] 6 B2 P i, 15 3 2 4~ 2H 43
(Fr.12-3-1 ~ Fr.12-3-12), Fr.12-32 % HPLC
(ODS-C,#, K% 4 210 nm, V(MeOH): V(H,0)
=40: 60,4 ml/min) 53L& %) 8 (1 =6.0 min,
17.5 mg) ,
1.6 HIEFEMENK

fift e IR R B A P I RS PR A T

VMY, BRATAE DU TR 1) o /N0 B Ve B (MILC) o K A
FES MR 8 10 mg/mL (3 W (1mg A& P10
T 100 WL —HIEWHH ), &8 T 4 CrkAE&H.
JCHE 96 FLARAIEE 1 F1hnA 197. 44 pL K@ Ay MH
W7, 565 2 ~12 5N 100 WL, 26 1 8JIA 2. 56 uL
FRE A AR AT UG REZE 11 5126 11 B0ASin &
VER B X IR 26 12 BRI/ b 25 X, R
L P VR B T A AR R Y, 1581 0.5 ZZ IR IM TR
B I N 1 ~2 x 10°CFU/mL, 28 MH A
Vg 1:1 000 Fi ke, B 100w A b il £ 419
ToT 96 FLARAYES 1 ~ 10 5512 51, R, 565 1 ~
10 L 25 P e 2 43 il o 64 3216 .8.,4.2.1.,0.5,
0.25.0. 125 pg/mL, % 37 CHaERF/ 15 18 ~
22 h R LS, ITE /INFLIN 56 42 30 i 41 1 A K 10 o
K25k By MIC,

2 SRIREER

2.1 BEHREE

Y285 5 7R, GZWMIZ-068 1) ITS J¥ 41| K B
2N 556bp ( GenBack accession NO. KY038607 ) , i i
Blast b X}, GZWMIZ-068 1) ITS J¥ 5 Fl Penicillium
mallochii (EITEME R 9% . W id RS X B W
2 JWWHE 1, Bk GZWMIZ-068 Y5 Penicillium mallo-
chii ( Accession No. KX421469.1) R 78 — &, & &k
GZWMJZ-068 ¥ 4% %E N Penicillium mallochii (5 %

) o

KF302658.1 Penicillium guanacastense AS3.15361
JN626099.1 Peni im guanacastense DAOM 239913
M 17636

NR 121209.1 Penici
KM265451.1 Per jorum 2.13
EU818896.1 Fungal te sp. P29-002
KX421469.1 Penicillium mallochii SA2I6F 1
64 |GZWMJZ-068
KC695696.1 Penicillium vanoranjei DTO99H6
NB86450.1 Penicillium johnkrugii DAOM 239946

EU644087 1 glabrum

—
0.002

Bl BT ITS FIIMEK GZWMIZ-068 R 5% EHt
Fig. 1 The phylogenetic tree of GZWMJZ-068 generated by

ITS sequences analyses

2.2 MIETE

e 1 HEEE; [ «]]) - 269.2(c 1.04,
MeOH) ;'H NMR (400 MHz, CDCL,) :6.98 (1H,
d,J =15.5 Hz, H-10),6.14 (1H,s, H4),6.00
(1H,d,J =15.5 Hz,H9),5.62(1H,d,J =9.8 Hz,
H-12),5.01 (1H,d,J =9.8 Hz, H-8),4.38 (1H,
dd,J =4.9,10.8 Hz,H-18) ,3.83(1H,dd,J =10.8,
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13.9 Hz,H-1a.) ,3.50 (1H,m,H-8a),2.47 (1H,m,
H-13),2.25 (3H,s,8-Ac),1.84 (3H,s, H-17),
1.44 (3H,s,7-Me) ,1.28-1.35 (2H,m,H-14) ,1. 01
(3H,d,J =6.6 Hz,H-16) ,0.86 (3H,t,J/=7.5 Hz,
H-15);”C NMR (100 MHz, CDCL,) §:187.3 (C-
6),170.5 (8-COCH,), 163.4 (C-3),147.3 (C-
12),145.8 (C4a),142.0(C-10),132.2 (C-11),
118.9 (C-9),118.5 (C-5),101.6 (C4),74.8 (C-
7),73.2 (C-8),67.7(C-1),35.6 (C-8a),35.0 (C-
13),30.1 (C-14),20.7 (C-7-Me), 20.5 (8-
COCH,) ,20.3 (C-16),12.4 (C-17),12.0 (C-15);
ESI-MS:m/z417.4 [M +Na]*. LI RS cik'™
Xt B FEA— 2, 1 i AL B W) 4544 4 Tsochromophilones
v,

wEw 2 wEEA; o) +193.5(c 0.31,
MeOH) ;'H NMR (400 MHz,CDCl,) §:7.01 (1H,
d,J =16.0 Hz, H-10),6.08 (1H,s, H4), 6.00
(1H,d,J=16.0 Hz,H9),5.60(1H,d,J =8.5 Hgz,
H-12),4.50 (1H,dd,J =4.8,12.7 Hz,H-1B) ,4.26
(1H,dd,J=10.2,12.7 Hz,H-1a) ,4. 12 (1H,d, J=
3.2 Hz,H-8),3.07 (1H,m,H-8a) ,2.47 (1H,,m,H-
13),1.80 (3H,d,J =0.9 Hz,H-17),1.39.~ 1. 44
(1H, m, H-148),1.37 (3H, s, H-18") ,4.24-1. 32
(1H,m,H-140),0.98 (3H,d,J =7.0 Hz, H-16),
0.84 (3H,t,J=7.1 Hz,H-15) ;" C NMR(100 MHz,
CDCl,) §:192.8 (C-6),162.9 (€-3),147.2 (C-
12),145.6 (C4a),141.9(C-10),132.2 (C-11),
118.9 (C-9),115.3 (C5),102.2 (C4),77.3 (C-
7),73.6 (C-8),68.2 (C-1),36.9 (C-8a),34.9 (C-
13),30. 1 (G=14) ,23.4-(C-18),20.3 (C-16),12. 4
(C-17),11.9 (C-15) ; ESI-MS: m/z 375.4 [ M +
Nal* DL b 5 Scik ) % B kA — 25, i fb &
Wy 45K S~ Epi-isochromophilone 11T,

WEW 3Tk AR [a]]) +14.0 (c
1.71, MeOH ) ;'H NMR (400 MHz, DMSO-d, ) &:
9.07 (1H,s,4'-OH) ,6.98 (2H,d,J =8.0 Hz,H-=2',
H-6"),6.63 (2H,d,J =8.0 Hz, H-3',H-5") , 4.43
(1H,s,3-0OH) ,4.32 (1H,s,2-0H),3.37 (1H, m,
H-3),3.32 (1H,m,H=2),2.72 (1H,dd, J =14.0,
3.8 Hz,H-1a) ,2.37 (1H,m,H-18),1.05 (3H,d,J
=6.1 Hz,H4); "C NMR (100 MHz, DMSO-d,) §:
155.2 (C4'),130.2 (C-1"),130.1 (C-2".C-6"),
114.7 (C-3'.C5"),76.2 (C2),69.3 (C-3),38.4

(C-1),19.0 (C4);ESI-MS:m/z181.1 [M-H] . LI
- ed - SCEk ' xR AR — B, B A S s R
(2R,3S) -1-(4-Hydroxyphenyl ) butane-2 ,3-diol ,

WEWm 4 REAWHRY; [«]) - 19.8(c
3.63, MeOH ) ;'H NMR (400 MHz, DMSO-d,) §:
9.08 (1H,s,4'-OH),7.00 (2H,d,J =8.5 Hz,H-=2',
H-6"),6.64 (2H,d,J =8.5 Hz, H-3',H-5") , 4. 36
(1H,brs,3-OH) ,4.30 (1H,brs,2-QH);3.46 (1H,
s,H-3),3.33 (1H,s,H-2),2.65 (1H,dd,J =13.7,
4.1 Hz,H-1a),2.39 (1H,dd,J =13.7,8.4 Hz, H-
18),1.02 (3H,d,J =6.5Hz, H4) ;" C NMR (100
MHz, DMSO-d, ) §:155.7 (G4'),130.7 (C-1"),
130.6 (C-2'.C-6"),115.2 (C3'.C-5"),76.2 (C-
2),68.9 (C3),38.0(G-1),19.3 (C4);ESI-MS;
m/z 181.1 [ M-HJ70 DL b %t 5 Sc k) xof B kA
— B E B WS S (25 ,38) -1-(4-Hydroxyphe-
nyl ) butane-2 ,3-diol ,

WEWS hita i (o]l - 80 (¢ 0.35,
MeOH);"H NMR (400 MHz, DMSO-d, ) §:5.12
(1H,d,J=1.8 Hz,H-3),4.88 (1H,d,J =6.8 Hz,
1'-0H) ,4.23 (1H,m,H-6),3.79 (3H,s,4-0CH,) ,
3.45 (1H, m, H-1"),2.69 (1H, m, H-5a ), 2.24
(1H,d,J=3.8,16.9 Hz,H-53) ,1.25-1.44 (6H,m,
H-2' ,H-3',H4'),0.88 (3H,t,J =7.3 Hz,H5");
“C NMR (100 MHz, DMSO-d,) $:173.6 (C4),
166.4 (C2),89.7 (C-3),78.0 (C-6),70.2 (C-
1),56.3 (4-OCH,),31.8 (C-2"),28.6 (C-3"),
27.7 (C-5),22.2 (C4'),14.1 (C5") ; ESI-MS:m/
2237.1 [M+Nal ", DI E¥cde 5 3cmk" o) B8 A
—3 W EAL S W 45+l 6-[ 1-Hydroxy-( 1) -pen-
tyl ] 4-methoxy-(6S)-2H,5H-2-pyranone,,

wEme FEilkY; [ «]l +59.7 (¢ 0.67,
MeOH);'H NMR (400 MHz, DMSO-d,) §: 6. 10
(1H,dd,J=2.3,0.6 Hz,H-5),5.58 (1H,d,J=5.6
Hz,1’-OH),5.54 (1H,d,J =2.7 Hz, H3),4.22
(1H,m,H-1"),3.79 (3H,s,4-0CH,),1.65 (1H,
m,H2'a),1.53 (1H,m,H-2'8),1.27 (4H,m,H-
3',H4"),0.84 (3H,t,J =6.9 Hz,H-5");"C NMR
(100 MHz, DMSO-d, ) §:171.0 (C4),167.8 (C-
6),163.3 (C-2),97.8 (C-5),87.6(C-3),68.9 (C-
1'),56.4 (C4-OCH,),34.3 (C-2'),26.8 (C-3"),
22.0 (C4'),13.9 (C-5") ;ESI-MS:m/z235.1 [M +
Nal* . PL b 5 3cmk' ™ o B A —80, e e o
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Wy 45 ¥ 4 6-( 1-Hydroxypentyl ) 4-methoxy-pyran-2-
one,

&M 7a b FEOHPRY; [ ]] +18.7 (e
1.07,MeOH) ;7a:'H NMR (400 MHz,DMSO-d,) §:
8.23 (1H,d,J=8.2 Hz,H-8),7.80 (1H,m,H-6),
7.47 (1H,m,H-5),7.45 (2H,m,H-7,2-NH) ,4. 89
(1H,s,H-3),3.81 (3H,s,4-Me),2.15 (1H,d,J =
6.8 Hz,H-1"),1.58 (1H,m,H-2'a) ,1.41 (1H,m,
H-2'8),1.11 (3H,t,6.8 Hz,H-3'),0.43 (3H,d,J
=6.8 Hz,H-1") ;" C NMR (100 MHz,DMSO-d,) §:
171.6 (C-9),168.9 (C-1),164.6 (C-3a),141.3
(C4a),132.6 (C-6),128.0 (C-8a),125.9(C-8),
124.4 (C-7),117.2 (C-5),110.3 (C9a),56.9 (C-
3),36.1 (C-1'),35.7 (C4),27.3 (C2'),12.0
(CH,-1'),11.6 (C-3");7b:'"H NMR (400 MHz,
DMSO-d,) $:8.24 (1H,d,J =7.6 Hz,H-8),7.81
(1H,m,H-6),7.47 (1H,m,H-5),7.45 (2H,m, H-
7,2-NH) ,4.81 (1H,s,H-3),3.83 (3H,s,4-Me),
2.16 (1H,d,J=6.8 Hz,H-1"),1.00 (3H,t,/=6.8
Hz,H-1'),0.84 (1H,m,H-2"a),0.81 (1H,m, H-2"
B),0.62 (3H,t,J=7.4 Hz,H-3"); "C NMR (100
MHz, DMSO-d, ) §:171.6 (C9),168.6 (C-1),
164.3 (C-3a),141.3 (C-4a),132.6 (C-6),128.0
(C-8),125.9 (C-8a),124.4 (C-7),117.2 (C-5),
110.4 (C9a),59.0 (C-3),36.2 (G-1").,35.9 (C-
4),20.9 (C2"),17.6 (CH;-1/) ,11.6 (C3/); ESI-
MS.m/z293.1 [M +Na] *4 LI %5 ekt xt
HREAR— 3, B2 b 5 454 2 Quinolactacins Al
A2,

WEWS HATRY ;[ o]l +80.6 (¢ 0.94,
MeOH) ;'H NMR (400 MHz, DMSO-d,) §: 16.30
(1H,s,8-0H) ,16.04~(1H,s,6-OH) ,4.43 (1H,q,J
=7.0.Hz,3-H) ,2.95(1H,q,J =7.0 Hz,H4) ,1.98
(3H,s,H-119,4:17 (3H,d,J=7.0 Hz,H-12),1. 15
(3H,d,J=7.0 Hz,H-13) ;°C NMR (100 MHz, DM-
SO-d,) 8:175.4 (C-14),166.0 (C-6),164.2 (C-
8),160.7 (C-1),145.8 (C-10),110.8 (C5),
102.0 (C-7),99.9 (C9),76.4 (C-3),34.5 (C-
4),19.7 (C-12),18.7 (C-13),9.6 (C-11); ESI-
MS:m/z 265.1 [M-H] ", L) [~ %cd 5 5cikt™) % i
FAR—2, B b 5 Y4549 8 Dihydrocitrinone

WEW 9 HEEAMHIRY; [a])8.5(c 2.35,
MeOH) ;'H NMR (400 MHz, DMSO-d,) &: 14.43

(1H,s,8-OH),14.29 (1H,s,6-0H) ,4.41 (1H,d,J
=15.0 Hz, H-1a) ,4.39 (1H,d, J =15.0 Hz, H-
18),3.82 (1H,m,H-3),2.59 (1H,m,H4),1.90
(3H,s,H-11),1.09 (3H,d,J =6.6 Hz, H-10),
1.08 (3H,d,J=6.8 Hz,H9);”C NMR (100 MHz,
DMSO-d,) §:176.1 (C-14),158.4 (C-6),155.3
(C-8),140.3 (C-12),110.3 (C-5),108.9.(C-13),
101.6 (C-7),73.8 (C-3),58.9 («C-1),35.1 (C-
4),20.5 (€C9),18.1 (C-10),10.1 (C-11); ESI-
MS:m/z 251.1 [M-H]", LA #cds5 Sk’ st ig
AR —3, B 2L S W 45490 Dihydrocitrinin,,

& 10 [ E Ak, "H NMR (400 MHz, DM-
SO-d,) $:12.33 (1H,s,7-COOH) ,9.68 (1H,s,3-
OH),9.30 (IH,s,4-0OH),,7.32 (1H,d,J =2.1 Hgz,
H-2),7.26 (1H,dd, J=2.1,8.2 Hz, H6),6.76
(1H,d,J =8.2 Hz,/H-5) ;" C NMR (100 MHz, DM-
SO-d,)"5:167.4 (7-COOH),150.1 (C4),144.9
(€-3),122.0 (C-6),121.7 (C-1),116.6 (C-2),
115.2 (C-5) ; ESI-MS:m/z 153.1 [M-H] ., LI "%k
3555k X B AR — B B E L S WSS A 3,4+
TRIEEHR W E LA

WEH 11 PR 'H NMR (400 MHz,
DMSO-d,) §:9.31 (1H,s,3-OH) ,7.23(1H,dd, J =
1.5,8.2 Hz,H-6),7.00 (1H,dd,/=1.8,8.2 Hz, H-
4),6.70 (1H,t,J =8.2 Hz,H-5);” C NMR (100
MHz, DMSO-d,) §:172.6 (7-COOH) ,150.5 (C-2),
146.0 (C-3),120.6 (C4),120.0 (C-6),118.6 (C-
5),113.2 (C-1) ;ESI-MS:m/z 153.1 [M-H] ", L) I
Bt 5 Scmk T BRI — 8, W e A S AR L

wEWI2 P[4 ;" ' H NMR (400 MHz, DM-
SO-d,) 8:10.99 (1H,s,3-NH),10.57 (1H,s, I-
NH),7.22 (1H,s,H-6),1.69 (3H,d,J =0.8 Hz,
H-7);”C NMR (100 MHz, DMSO-d,) $:165.2 (C-
4),151.7 (C2),137.9 (C-6),107.9 (C-5),12.0
(C-7) ;ESI-MS:m/z 149.0 [M + Na]* . DL I % ¥
SICmR X B A — B L A AN 5-
Methyluracil ,

wE&Ww13  [fafEfk;'H NMR (400 MHz, DM-
SO-d,) 8:11.01 (1H,s,3-NH),10.84 (1H,s, I-
NH),7.39 (1H,d,J=7.5 Hz,H-6) ,5.44 (1H,d,J
=7.5 Hz,H-5); "C NMR (100 MHz, DMSO-d,) §:
164.8 (C4),152.0 (C-2),142.7 (C-6),100.7 (C-
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5); ESI-MS: m/z 111.1 [M-H ], Ll FE#4E 5 ¢
HR X RS A— B, R AL A S5 Uracil
wEW 14 FEEHRY; [«]] +13(c 0.92,
MeOH) ;'H NMR (400 MHz, DMSO-d, ) §: 6.07
(1H,d,J=1.8 Hz,8-OH),3.98 (1H,m,H-2),3. 69
(2H, m, H-13, H-14),3.35 (1H, m, H-7a ), 2. 54
(1H,m,H-3),2.13 (1H,d,J =16.0 Hz, H-78),
1.65 (3H,s,H-12),1.29 (3H,d,J =6.6 Hz, H-
10),1.17 (3H,d,J =6.9 Hz,H-11),1.02 ~ 1.05

Cl

OAC 0
1

1
2 )

5 = ot 07270 2
OH .
6 $ 7a o
’ 7
GOOH COOH o

al 1716 L L
9 Ju 9 P
061845 4\3 PGP PPN Ny N 5
7 B 0 2 W o) o G 2 12 &
HO™7 3 by HO™7 g7 A
o !
2
(0]
OCH Q 8
4 2 3 2
53 HNC ], HA
v g gl NGF 6
1 5 s

CHs 215

(6H,m,H-15,H-16); “C NMR (101 MHz, DMSO-
dy) 8:197.5 (C-6),158.1 (C4),128.2 (C5),
101.4 (C9),94.6 (C-8),80.9 (C2),73.9 (C-
13),68.6 (C-14),44.2 (C-3),42.6 (C-7),19.8
(C-10),17.7 (C-11),17.3 (C-15),16.8 (C-16),10.7
(C-12) ;ESI-MS:m/z305.1 [M+Na]* . VI ¥R
Bk Xt RE AR — B, 2 AL AT 28544 A Citrinal A
a1 ~14 S5k EIILIE 2,

OCH3;
4
57 N3
4 2y y
2 5 0270
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5
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Fig.2 " Structures of compounds 1-14

2.3 MEEYE
A 1 ~ 14 JE4T T 0 G R, 25 R &
LG 1 3R EERE (ATCC2001) A HHIVER , 1

Y2 XL SR (ATCC2001 ) | 4 B (17 % Bk
i (ATCC 25923 ) FilTirs Y 4 P4 bk 6 o0 €00 4 % R 1
(ATCC 43300) HA —5E (/R H], MIC L 1,

*F1 kE&W1F2 K MICHE

Table 1  The MIC values of compounds 1 and 2
MIC Values
(mg/mL)
i — —— e
S WO E R 1S FF 4 PE b € S A R T Bt P 7N
Staphylococcus aureus Staphylococcus aureus Candida glabrata
(ATCC 25923) (ATCC 43300) (ATCC2001)
1 >128 >128 16
2 32 32 16
HN R 0.5 0.5 -
Pl e - - 4
3 i SIS RSN S SN e P2
Zalke

M EA —RE PTREAE A2 BN R 1R e AL
A2 B FE IR EE A S T 7 R IR BRI RN &R

AR AR I N — MR L N A B GZWMIZ-068
( Penicillium mallochii) WA H N EKE T 15
MMEEY), G5AE 2 AL F5 B 24 | bk g ) 25 | e g kS
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FZRRIAT AP 4% 2 D BAPURETETERY Azaphi-
lones 2RI W) . B IR 23 B A3 2 5 AL P AL 25 7
SRR AL 51, o3 B FL A AT R A ROK [
PRI IR B9 20T B RR A 3 PR R o8 42 8T ,
Je SR I ST RS 25 18R P 2 e 146 1 458 SR s Y
DUBREEDA , N TTAC ™ A 55 b i 35 A 1 25 A A AR
i H A SRR B s PR )
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