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T FEZE VK TR iy (L T W e 4 D) 5 1 TR B IR A
CTITRAER) ) s M TAE A ORI TH IR G 7DD 5 JiE
7% KA (PEE Heidoph 23wl 5 #% 3L 4z { Bruker-
QRX500(TMS K N #5, 52 [ Bruker 23 @) ; i 07 A
A5 Waters2695 (F[FE Waters 24 H)) 5 Agilent 1100
TS SO (3L (35 E Agilent 24 F)D) ; (3 H: (YMC-
PackCs, 5 pm, 250 mm X 10 mm, YMC-PackCy,
5 pm, 250 mm X 10 mm, YMC A R FD ;s # 2 Hr
ODS(50 pm, J63E 4 W B & A BRZA DD 5 3 A
HBl Sephadex LH-20 (Amersham 2\ #)) ; £ Z ik ik
(5 5170 TA B 7D s HPLC 354, Rt
Bk I = oy Hrali
1. 2 KR

- EFLIELRRE S (190721-04) F 2019 4 R Frp
] P Vg VY VDR K K S TR i S S5 19-4-ZM-5
1)+ B AL AR R IR B 4 BIAE —20 *C . —80 “C Hili %%
TR AIRAE T B PR 2R B 22 e KR =) — %
FESR AR
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HIRHE R Penicillium sclerotiorum (19-4-ZM-5)
LR B FZHE N 28 °CF 180 r/min,PDA 553
BARIRBEFR 13 d, 3k 64 L. PR AR 206 1k 5 FAR
B4 250 ml PDA VARG SR 31 = M (500 mL) .,
PDA 55 3# 56 (Th 85 2 (F: iz L kv DD /NBRD 200 g4 B
WK 1 L. & 20 min, FHZ A i 08 SE AN LK 2
1 000 mL, F-IIA R HE 20 g, AL E 703,121 C KA
20 min), % FIRKBESIFHATRR RIS 300 H 43 1
Yo B 220K 5 R B oY B R 22 A TR B 208k 80 %6 i R
PRI 30, R R RE I K Y 2, T A /K AR 5 Ok
WIRA . H R L BEFE B 5 WK Wk IR i 45 15 HLIR B
(64.0 @), JZHEEZ 200~300 H I EFZHT 4351 L
I P L 3 B /PSR AR 48 200 ¢ 1,100 ¢ 1,50 ¢ 1,
30:1,20:1,5:1,2:1,1: 1,CH,Cl,/MeOH £ %;
10+ 1.5 1.2 1.1 = 1 RRIFATVEME, e 43 3 I 4l
DI 21 H B e A a3 v R L 40 14 Ny &
i ZURE W] I AR JZ AT L Sephadex LH-20 A2 4T
FE i £ E RO A B 4l Ak N F2 18 5 h A5 208k &
Y1 (2.0 m@) G 2(20 me) . L&Y 3(16 mg) , B
&Y 4(3. 4 me) L&Y 58 mg) , b5 6(7 me).,
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2.1 LA MEAMER

2.1. 1 4Lbdh 1 ¥ fabT a1 2) R aifh

WA, B 2 PR HRESIMS 25 ) m/z 346.202 2
[M+NH, J© (35 {H: 346. 201 3) g, HArTR A
Coo Hoy O » ANFIEE R 9, 256" C-NMR 451 20 4
A5 W] RZ AL W A B — S B RN A 2R R,
A H-NMR [ %1, 246 & 90 & A 7S A RS 5 5
8 2.80(2H, m, H-7),1.82(2H, m., H-9), 2. 58,
2.62(2H, m, H-10); =/PHILAGFS . GFEHH A
%6y 3.78(3H, s, H-17),3.78(3H, s, H-18)F1 2.0
(3H, s, H-20); ANDARIHE[E5: 00 6.80(2H, d,
J=3.1Hz, H13/15),6.82(2H, d, J =3.1 Hz, H-
3/5),7.03(2H, d. ] =8.5 Hz, H-12/16), 7. 08(2H,
d, ] =8.5 Hz, H-2/6) ,"* C-NMR 2 ! ) 20 P ERA5 5
N AABRAE S : 0c 129.5(C-1), 157.9(C-4),
133. 7(C-11), 157. 9(C-14), 170. 8(C-19);9 4> CH {55
5 8¢ 130.5(C-2), 113.8(C-3), 113.8(C-5), 130.5
(C6)s 74.6 (C-8), 129.5(C-12), 113.9 (C-13),
113.89(C-15), 129.28 (C-16); =4 CH, {5 5: ¢
39.78(C-7),35.41(C-9), 31.01(C-10); =4 CH, 15
8¢ 55. 3(C-17),55. 34(C-18), 21.29(C-20), 454
HSQC i (WL 3) n] i 2 ik b iE R A

El 2 A& 1 il gsity

Fig. 2 Chemical structure of compound 1
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HMBC % a0, H-2 5 C-1.C-3.C-4 #1 C-7 #2¢, H-
35 C-1 M C-4 5, H-15 5 C-11,C-14 f1 C-16 A%,
H-16 5 C-10.C-12.C-14 I C-15 #H2&, Z5 & ik ik A
TRLRTEE R 9 AT LB 2 A G DI A R I8 43 500 5 C-7
1 C-10 AHZE (LA 3) 5 /1 H-17 5 C-14 M6 H-18 5
C-4 FHIR WA NI C-14 (A1 C-4 7 338 A A 3L
H-20 5 C-19 #HE454 C-19 LA i Ll & H-8 5
C-19 FH AT AT C-8 A FRFEIR. 25 B kB 11w
AT LI . T I — AN AT T
B H R o 15 =41 39(c 0. 23 MecOH) 54118l
B4k 54 Benzenepentanol ([ |5 =-+7.7) (VLK 4)
Xt PO T R s X RN SR .
2.1.2 tebdh 4 AT LB 4 R AR RIR,
P HRESIMS %5 i m /= 415,357 1 LM+
H" GFAAE 415. 357 O, 70 FH Cs Hy O, ' H HI
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Fig. 4  Similar compound structures for compound 1

PC NMR i s iz b & W BAa SR 5 2R 5 Wiy
FE e, SR T 1A IAIEES 0y 0. 95(H-
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L OL(H-27) ;1 &I EAFS oy 3. 74 F1— R
F On 1.25 Fil 0 2. 40 Z [8] (30 F 3L AR 205 5.
PC NMR 3 7R T 28 AN (5 5 BIAEAE » B 46 LT REAE
WAE5 1 A BURHI R (5 156. 7 1 6¢106.2),1 4>
BRI sp® MBI (O 76.3) 1 ANF YT Y 3
(8¢ 71. D 1T MEERZ=mAE S (8¢ 84.5) . HTiZfk
AW 6 AR R AT 1 ANPlORUsE 3 R4y 4 4
AN E R X6 187 T 5 B A DU SR 45 4L SR TR 1 S AS A A
FEULHZAL & e A AN B . B H AP C NMR 3%
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Fig. 5 Chemical structure of compound 4

it NOESY % F H (15 5 CH,-19 F1 H-4a(dy
1. 57 M6, H-4b(5y 1. 67) 5 H-3 A2, H-9 5 H-5.
H-14 #1 H-12a (5 1. 37) #H&, H-12a 5 H-17 M 2%,

H-11b(8y 1. 61) 5 CH,-19 #1 H-18 A& A %1 H-3, H-
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MEF S —Fh. 454 BRI AW A RS Bk E
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’ﬂﬁ/ﬁ\% I{ftﬁﬁé{ﬁﬂqj(%,%%itczo Hz4o4 i ﬁ‘?
7328 e el La ) = +1.39(c 0.23 MeOH) ;5
I3 PE 3% HRESIMS m/x 346.202 2((LM~+NH, ",
GH8EAE: 346.201 3), '"H NMR (400 MHz, CDCl,,
8y) 7.08(2H, d, J=8.5 Hz, H-2/6), 7. 03(2H, d.
J=8.5 Hz, H-12/16), 6.82(2H. d, J =3.1 Hz, H-
3/5), 6.80(2H. d, J =3.1 Hz, H-13/15), 2.80
(2H. qd, J =13.9, 6.5 Hz, H-7), 5.07(1H, m,
H-8), 1.82(2H, m, H-9), 2.58, 2.62(2H, m, H-
10, 3.78(3H, s, H-17), 3.78(3H, s, H-18), 2.00
(3H. s, H-19); “C NMR (101 MHz, CDCl,, 8¢)
129.5(C, C-1), 130.5(CH, C-2), 113.8(CH, C-3),
157.9(C, C-4), 113.8(CH, C-5), 130.5(CH, C-6),
39.8(CH,, C-7), 74.6(CH, C-8), 35.4(CH,, C-9),
31.0(CH,, C-10), 133.7(C, C-11), 129.5(CH, C-
12), 113.9 (CH, C-13), 157.9(C, C-14), 113.9
(CH, C-15), 129. 3(CH, C-16), 55.3(CH,, C-17),
55.3(CH,, C-18), 170.8(C, C-19), 21.3(CH,, C-
20D,

’ﬂﬁ%% Ziﬁéﬁ@{ﬂﬂk% H %%:—Eﬁ:Cw Hzo()f1 3 ﬁ\?
##:300;'H NMR (400 MHz, CDCl,, &) 8 1.91(m,
1H, H-2), 2.00(ddd, J =7.0, 8.1, 15.0 Hz, 1H,
H-3a), 2.12(ddd, ] =7.0, 8.4, 14.0 Hz, 1H, H-
3b), 3.65(dd, J =5.5, 11.0 Hz, 1H, H-6a), 3.78
(dd., J =4.8, 11.0 Hz, 1H, H6b), 4.62(d, J =
7.3 Hz, 1H, H-1), 5.91(ddd, J =7.0, 7.7, 15.7
Hz, 1H, H-4), 6.20(d, J =15.7 Hz, 1H, H-5),
6.68(d, ] =8.8 Hz, 2H, H-3", H-5"), 6.77(d, ] =
8.8 Hz, 2H, H-3', H-5"), 7.13(d, J =8.8 Hz, 2H,
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H-2", H-6"), 7.19(d, J =8.4 Hz, 2H, H-2", H-6"),
¥C NMR (151 MHz, CDCl;, &¢) 157.81, 157.60,
135. 70, 132.55, 130.90, 129.10, 128.29, 126. 32,
116. 20, 116.00, 76.68, 63.22, 49.12, 32.4. DL %%
P 5 30K 11 0B — 2 8Oz AL & A5 0 E N Ga-
langanol A,

'ftﬁ% 3(%?11@*5]\3'{7%%24&: : C17 H2z 03 76%'?‘%
274;'H NMR(400 MHz, CDCly, 6y) 12.66(s), 6. 81
(d, J] =15.7 Hz), 6.62(d, J =15.7 Hz), 6.46(s),
2.11(s), 1.87(s), 0.99(s), 0.87(s). "C-NMR(126
MHz, CDCl;, 8¢) 193. 38, 163.77, 160. 94, 143.49,
142. 95, 140.74, 132.37, 119.42, 112.28, 109. 84,
106. 00, 34.79, 30.40, 20.66, 12.87, 12.14, 7.22,
DL EEE S SR L1290l — 3 oM e 2 iz G Y 4
.,

’f‘tﬁ% 4. E@%*;ﬁ%ﬁ:cstm()z;ﬁ¥i:
Al4; HEGIE e ] = +6. 26 (¢ 0. 15 MeOH) ; {5439t
it HRESIMS m /= 415.357 0 [M+H] ", G814
415.357 1). ' H NMR(400 MHz, CDCl,, &y) 1. 80,
1.55(2H, m, H-1), 1.43(2H., m, H-2), 4.04(1H,
m, H-3), 1.68, 1.57(2H, m, H-4), 1.48(1H, m,
H-5), 1.13(2H, m, H-6), 1.56 (2H, m, H-7),
1.13(1H, m, H9), 1.61, 1.68(2H, m, H-11),
2.08, 1.37(2H, m, H-12), 1.13(1H, m., H-13),
1.59(1H, m, H-14), 1.26, 1.99(2H, m, H-15),
1.80, 1.25(2H, m, H-16), 1.65(1H, m, H-17),
3.74(2H, m, H-18), 0. 95(3H, s, H-19), 1. 30(1H,
m, H-20), 0.88(3H, d, J =6.5 Hz, H-21), 1. 14,
1.54(2H, m, H-22), 2.08(2H, m, H-23). 2.21
(1H, m, H-25), 1.02(3H, d, J =2.3 Hz, H-26),
1.01(3H, d, J =2.3 Hz, H-27), 4.64, 4. 71(3H,
m, H-28); “C NMR (101 MHz., CDCl,, 8¢) 33.2
(CH,, C-1), 35.9(CH,, C-2), 66.7(CH, C-3),
28.6(CH,, C-4), 38.9(CH, C-5), 25.8(CH,, C-6),
22.6(CH,, C-7), 84.5(C, C-8), 54.3(CH, C-9),
36.4(C, C-10), 20.1(CH,, C-11), 37.4(CH,, C-
12), 54.6(CH, C-13), 64. 1(CH, C-14), 29. 8(CH,,
C-15), 33.2(CH,, C-16), 52.0(CH, C-17), 71.9
(CH,, C-18), 11. 8(CH;, C-19), 30.8(CH, C-20),
19. 4(CH;, C-21), 35.2(CH,, C-22), 31.5(CH,, C-
23), 156. 7(C, C-24), 33.9(CH, C-25), 22.1(CH,,
C-26), 22.0(CH;, C-27), 106. 2(CH,, C-28),

EW 5. AR 72 CH, O3 57 1 1
392;'H NMR(500 MHz, CDCly, 8y) 6.60(d, J =
9.5 Hz), 6.02(d, J =9.6 Hz), 5.73(s), 5.37~
5.13(m), 2.57~2.34(m), 2.18~2.01(m), 1.91~

1.78(m), 1.54~1.42(m), 1.33~1.20(m), 1.04
(s), 0.97(d, J =13.4 Hz), 0.92(s), 0.83(t, J =
6.7 Hz); “C NMR (101 MHz, CDCl,, &¢) 199. 63,
164.51, 156.22, 135.13, 134.15, 132.66, 124. 60,
124.55, 123.12, 55.82, 44.45, 44.11, 43.00,
39.41, 36.88, 35.72, 34.26, 34.24, 33.21, 27.84,
25.49, 21.35, 20.11, 19.79, 19.11, 19.07, 17.77,
16. 77, LA 4 5 k(14 4008 — 30 MomiiZ Ak & 9
LEMIBRE R ergosta-4,6,8(14) ,22-tetraen-3-one .

'fjﬁ/ﬁ\% 6:%@%@%*;%??&&:% H4o 02 ,ﬁ%%
408;'H NMR (400 MHz, CDCl;, ;1) 1.85(1H, m),
1.46 (1H, m), 2.33(2H, m),6.33(1H, m),6.17
(1H, d, J =9.6),5.80(1H, s),2.64(1H, t, J] =
6.4), 1. 78(1H, m), 1.85(1H, m), 1.47(1H, m),
1.46(1H, m), 2.05(1H, m); "C NMR(126 MHz,
CDCl;,6¢) 192. 12, 169. 70, 163. 67, 138. 92, 135. 10,
132.88, 128.81, 127.52, 125.16, 70.20, 53.41,
46.03, 45.79, 43.01, 38.73, 37.93, 36.84, 34.98,
33.25, 32.20, 24.89, 23.42, 21.86, 20.15, 19. 86,
19. 69, 18.0, 17. 71, DA %l 530k 15 T4k iE— 2
SOz A G A5 15 LA A2 .
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Studies on the Secondary Metabolites of a Sponge-Derived Fungus
Penicillium sclerotiorum from the Xisha Islands

Li Xiaolei', Yang Yanan', Tang Xuli*, Li Guogiang'
(1. Key Laboratory of Marine Medicine, Ministry of Education, College of Medicine and Pharmacy, Ocean University of
China, Qingdao 266003, China; 2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao
266100, China)

Abstract:

sclerotiorum from Xisha Islands. The fermentation extract of the strain was separated and purified by

The authors investigated the secondary metabolites of a sponge-derived fungi Penicillium

silica gel column chromatography., thin layer chromatography, Sephadex I.H-20 chromatography, medi-
um pressure liquid chromatography (MPLC) and high performance liquid chromatography (HPLC). A
total of one new sterol (1), one new benzene derivative (4) and four known compounds were isolated
from the ethyl acetate extract. The structures and absolute configurations of the isolates were estab-
lished based on nuclear magnetic resonance (NMR), mass spectrometry (MS), literature comparison
and combined with the biosynthetic pathway.

Key words: Xisha Islands; sponge-derived fungus; secondary metabolites; sterol; cttotoxic activity
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