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Metabolites of Penicillium sp. FO0120 from a Deep Sea Sediment Sample
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Abstract: To study the chemical constituents of deep-sea fungus Penicillium sp. F00120, nine compounds were isolated
from its EtOAc extract using silica gel,Sephadex LH-20,0DS and HPLC methods. Based on the spectroscopic analysis,
their structures were identified as ergosterol (1) ,4-methyl-5,6-dihydro-2-pyranone (2) , citreohybridonol (3),1-Lino-
leoylglycerol (4) ,5a,6a-Epoxy-(22E,24R ) -ergosta-8 (14 ) ,22-diene-38,7B-diol (5) , macrophorin (6) , purpuroge-
mutantin (7),3-(2S,4S-dihydroxypentyl ) -6, 8-dihydroxyisocoumarin (8) , 5-hydroxy-7-( 2’-hydroxypropyl ) -2-methyl-

chromone (9). Compounds 2-4,6-9 were isolated from Penicillium sp. FO0120 for the first time.
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A% Wk TR 3R I 3% 1Y . Brucker Avance DRX500 7Y
(500/125 MHz, TMS N N 457 ) ., HR-ESI-MS: Bruker
micro TOF-QII mass spectrometer ( Bruker, Fillanden ,
Switzerland) , EYELAN-1000 %Y jE %478 %A%, & 3K
WORH 54 - Agilent 1200 (FEHLYS-: G1212C, 5 AN
MY G1315D ), YMC-Pack (C8 250 x 10 mm
I.D. S5 um, 12 nm), TLC: & % # 2 )2 #r
(HPTLC) {8 [ Merck 22 &) 7 ity FUGH 5 VLA 6 i
TERABRA G 5] 10% IR 2 RIS
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AR T 4 CRHE ) Penicillium sp. F00120 43
FiE] MB [EARREFRIE (2R R 1.5 g Mg 1 g,
LENEH 1.5 g, 7618 7K 100 mL,pH 7.4 ~7.8) 4z
1,725 C EEFA IR T 4o BIE ARSI R AR
3% 4 10 mL MB ARG R (L RE 1.5 g,
FHEEL 1 g, 288K 100 mL, pH 7.4 ~7. 8, B 1
) ) 100 mL =, T 28 °C 180 rpm % K5
722 do 4 10 mL B35 F2 WO He A ROK [T
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Penicillium sp. FO0120 B¢ [E 44 & 182 ¥ FH 7N T 32
WAL, PRy 10, A 2 15 ming &R HhUE,
ZERTAE KR AR TR, F C R TR A HL 2 I, 1R
R I BATRE P SR O R4 3 K, R
B, sl Wk HiE W S AR EIE
B WUEIERE 78, R 47.6 g, MLIRELLL

S1 A EB S 100 ~200 A AERE H $E5), 1 T4 5 3
A IEAHRE AT 23 85, A i k- TR S (1:0 ~ 0
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2(25 mg) ;Fra. 7 %4 Sephadex LH-20 %E i t¥ ( B i)
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B, AW (1:0 ~0: 1), 3R E W 4(3
mg) 5(15 mg) . Fra.7d £ ODS #4355, H 7K (1
19,1:1,7:3,9:1) 443 4 A~ 4> Fra. 7d1 ~ Fra.
7d4, Fra.7d3 Z¥ AR £ (CH;0H: H,0 =6:4) 1
FMEEY 6(5.3 mg) 7(4.7 mg) 8(10 mg) 9(20
mg)
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wEW1 HasiRgE 5 (CH,0H) 254 nm 4b
A Y ,"H NMR (500 MHz, CDCL, ) 8,:5.59
(1H,brm,H-6),5.39 (1H, bm, H-7),5.22 (2H,
m,H-22,23),3.67 (1H,m,H-3),1.04 (3H,d,J =
6.5 Hz,H,-21),0.97 (3H,s,H,-10),0.93 (3H,d,J
=6.5 Hz,H,-28),0.83 (6H,t, J=7.5 Hz,H,-26,
H,-27),0.65 (3H,s,H,-18) ;" C NMR (125 MHz,
CDCl,) 8,.:141.4 (C,C-8),139.8 (C,C-5),135.6
(CH,C-21),132.0 (CH,C22),119.6 (CH,C-6),
116.3 (CH,C-7),70.5 (CH,C-3),55.8 (CH, C-
17),54.6 (CH,C-14) ,46.3 (CH,C9) ,42.8 (CH,
C-13),40.8 (CH,,C4),40.4 (CH,C=24),39.1
(CH,,C-12),38.4 (CH,,C-1),37.1 (C,C-10),
33.1 (CH,C-25),32.0 (CH,,C-2),28.3 (CH, C-
16),23.0 (CH,, C-15),21.1 (CH; C21),19.9
(CH,, C-26),19.6 (CH,, C27),17.6 (CH,, C-
28),16.3 (CH,,C-19),12.1 (CH,,C-18), Dk "%k
5 Semk ™ 0 IR AR — B B E LA WSS er-
gosterol ,

wEW2 REAMRY,254 nm LA EIMK
o EI-MS:112 [M]*;'"H NMR (500 MHz,CD,0D)
5,:5.73 (1H,m,H-3) ,4.34 (2H,t,J =10 Hz, H,-
6),2.41 (2H,t,J =5 Hz,H,-5),1.99 (3H,brs,H,-
7);7C NMR (CD,0D,125 MHz) §.:,67.33 (C =0,
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C-2),162.10 (C,C4),116.63 (CH,C-3),67.63
(CH,,C-6),30.32 (CH,,C-5),23.11 (CH,,C-7),
PAE %t 5 Se ke oo B, A — B, B E Ak S 2
¥4 4-methyl-5 ,6-dihydro-2-pyranone

LEW3 A, EI-MS:500 [M] ", &4
B T2 CoHy Og 3 "H NMR (500 MHz, DM-
SO) 6,:5.24 (1H,s,H-11),4.77 (1H,d,J =4.5
Hz,H-6),4.48 (1H,brs, H-3),3.89 (1H,d, J =
14.3,4.5 Hz, H-78),3.40 (3H,s, H,-28),2.48
(1H,m,H9),2.33 (1H,dd,J =14.3,4.5 Hz, H-
7a),1.99 (3H,s, H;27),1.90 (1H, brs, H-1),
1.88 (1H, brs, H-5),1.74 (3H,s, H,-21),1.57
(1H,m,H-2),1.28 (3H,s,H,-18),1.12 (3H,s,
H,-22),1.02 (3H,s,H,-20),0.89 (3H,s,H;24),
0.78 (3H,s,H;25) ;" C NMR (DMSO, 125 MHz)
5,:194.3 (C,C-15),194.1 (C,C-17),179.2 (C,C-
23),173.2 (€ =0,C-19),169.6 (C =0,C-26),
140.3 (C,C-12),118.4 (CH,C-11),103.5 (C,C-
16),77.9 (CH,C-6),75.5 (CH,C-3),70.0 (C,C-
14),54.8 (C,C-13),53.8 (CH,C-5),50.6 (CH,C-
9),50.2 (CH,,C-28),43.2 (C,C-10),41.1 (C,C-
8),36.4 (CH,,C-7),33.8 (C,C4),25.8 (C,C-
24),24.2 (CH,,C-22),22.0 (C,C-25),21.7 (CH,
C-2),20.9 (CH,,C-21),20.7 (CH,,C-27),20.6
(CH,C-1),17.7 (CH,,C-20),7.9 (CH,,C-18),
A B 5 Sck'T ot R A — 2 il Ak e 4
¥R citreohybridonol ,

wEW 4 [ RIk, EI-MS: 428 [M]";'H
NMR (500 MHz,CDCL,) §,:5.27 (2H,m, H-22, H-
23),4.88 (1H,brd,J =6.6 Hz,H7a) ,4.31 (1H,
m,H-3a),3.37 (1H,d,J =2.5 Hz, H68),2.55
(1H,dd,J=13.2,11.7 Hz,H-4B) ,1.28 (3H,s,H,-
19),1.07 (3H,d,J =6.6 Hz,H,-21),0.96 (3H,s,
H,-18),0.94 (3H,d,J=6.9 Hz,H,-28) ,0. 85 (6H,
d,J] =6,8 Hz,H,-26,H,-27);”C NMR (150 MHz,
CDCL,) §,:151.6 (C-14),135.2 (C-22),132.4(C-
23),126.8 (C-8),68.7 (C-3),64.9 (C-5),63.6
(C-7),60.3 (C-6),55.4 (C-17) ,43.7(C-13) ,42.9
(C-24),40.5 (C-20),39.3 (C-9),39.2 (C4),
37.1 (C-12),34.9 (C-10),33.1 (C-25),33.0 (C-
1),31.2 (C-2),28.0 ( C-16),25.9 (C-15),21.1
(C-21),20.0 (C-27),19.7 (C26),19.3 (C-11),
17.9 (C28),17.7 (C-28),16.9 (C-19), D\ %k

o5 SCmk S o R AR — B B E AL A A S,
6a-Epoxy-(22E,24R ) -ergosta-8 ( 14 ) , 22-diene--383,
7B-diol

wEWS  LekY, EI-MS:354 [M]*;'H
NMR (500 MHz, CDCl,) §,,:5.36 (4H,m,H9,10,
12,13),4.20 (1H,dd,J =11.5,4.5 Hz, Ha-19),
4.16 (1H,dd,J =11.5,6 Hz, Hb-19),3.93 (1H,
m,H-20),3.70 (1H,dd, J =11.5,4.5 Hz,H-21a),
3.60 (1H,dd,J =11.5,4.5 Hz,H-21b) ,2.77 (2H,
t,J =6.5 Hz,H,-11),2.35 (2H,t,J =7.5 Hz,H,-2
),2.05 (4H,m,H,-8 H,-14 ) ,1.64 (2H,m,H,-3),
1.25~1.40 (14H,m),0.89 (3H,t,J =6.5 Hz, H,-
18);”C NMR (125 MHz,CDCl;) §.:174.3 (C =0,
C-1),130.2 (CH,C9),130.0 (CH,C-13),128.1
(CH,C-10),127.9 (CH,C9),70.3 (CH,C-20),
65.2 (CH,,C-19),63.3 (CH,C-21),34.1 (CH,,C-
2),31.5 (CH,, C-16),29.6 (CH,, C-7),29.3
(CH,,C-6),29.1 (CH,,C-17),29.1 (CH,,C-5),
29.1 (CH,,C4),27.2 (CH,,C-8),27.2 (CH,,C-
14),25.6 (CH,, C-11),24.9 (CH,, C3),22.6
(CH,,C-17),14.1 (CH,, C-18), DL % # 5
MR R FE AR — 5K 02 Ak A W S5 H K 1-Lino-
leoylglycerol ,

&M 6 [k, EI-MS:360 [M]*;'H
NMR (500 MHz,CD,0D) §,:5.91 (1H,d, J=1.6,
H-2'),4.77 (1H,brs,Ha-12) ,4.52 (2H,brs, Hb-12
and H4') ,4.29 (1H,d,J =17.7 Hz,H-7'a) ,4. 21
(1H,d,J =17.7 Hz,H-7'b) ,3.67 (1H,d,] =2.9
Hz,H-5'),2.33 (1H,ddd,J =12.6,3.9,2.5 Hz, H-
7e),2.31 (1H,d,J =14.0 Hz,H-11a),1.92 (1H,
td,/=12.6,3.9 Hz,H-7a),1.81 (1H,dd,J=14.0,
11.1 Hz,Hb-11),1.76 (1H,dt,J =12.6,3.9 Hz,H-
le),1.75 (1H,d,J=11.1 Hz,H9),1.72 (1H,m,
H-6e),1.60 (1H,qt,J =13.6,3.4 Hz,H2a) ,1.49
(1H,dquint, J =13.6,3.4 Hz,H-2e),1.38 (1H,
dm,J=13.6 Hz,H-3e),1.30 (1H,qd,J =12.6,3.9
Hz,H-6a),1.21 (1H,td,J=13.6,4.6 Hz,H-3a),
1.18 (1H,td, J =13.6,3.4 Hz,H-1a),1.12 (1H,
dd, J=12.6,2.5 Hz,H-5),0.70 (3H,s,H,-13),
0.79 (3H,s,H,-14),0.85 (3H,s,H;-15) ;" C NMR
(125 MHz,CD,0D) §.:195.4 (C=0,C-1"),161.2
(C,C3"),150.5 (C,C-8),120.2 (CH, C-2"),
107.4 (CH,,C-12),64.3 (CH,C4"),64.0 (CH,,
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C-7"),62.2 (CH,C-5"),59.5 (C,C-6"),55.7 (CH,
C-5),51.5 (CH,C9),43.3 (CH,,C-3),40.7 (C,
C-10),40.0 (CH,,.-1),39.3 (CH,, C-7),34.5
(C,C4),34.1 (CH,,C-13),25.6 (CH,,C-6) ,22.2
(CH,,C-14),22.0 (CH,,C-11),20.4 (CH,,C-2),
15.0 (CH,,C-15) . DL b%oHE 5 ek xf g, LA
—B, WA B Y45 #4 Macrophorin

WEWT HERFAK,EI-MS: 418 [M]";'H
NMR (500 MHz, CD,0D),8,:6.12 (2H, brs, H,-
2'),4.90 (1H,brs,H-12a) ,4.79 (1H,brs,H-12b)
4.41 (2H,brs,H-7"),3.96 (1H,s,H-5") ,3.05(1H,
d,J=17.2 Hz,H-8'¢),2.91 (1H,d,J =17.2 Hz, H-
8),2.36 (1H,ddd,J =12.9,3.9,2.5 Hz,H-7b),
2.20 (1H,dd, J=14.8,4.6 Hz,H-11a) ,2. 11 (1H,
td,J =12.9,4.8 Hz,H-7a),1.97 (1H,m,H-11b),
1.82 (1H,m,H9),1.73 (1H,brd,J =12.9 Hz, H-
6b),1.72 (1H,brd,J =13.7 Hz,H-1b),1.58 (1H,
qt, J =13.7,3.4 Hz,H2a),1.45 (1H,qt, J =
13.7,3.4 Hz,H2b),1.36 (1H,ud,J =13.7,3.4
Hz,H-3b),1.31 (1H,qd,J =12.9,3.9 Hz,H-6a),
1.17 (1H,dd,J =12.5,2.5 Hz,H-5) ,1. 14 (1H td,
J =13.7,3.4 Hz,H-3a),1.12 (1H,td,J =13.7,
3.4 Hz,H-1a),0.84 (3H,s,H;-13),0.78 (3H,s,
H,-14),0.70 (3H,s,H,-15);”C NMR (125 MHz,
CD,OD ) §,:192.3 (C=0,C-1"),167.8 (C=0,C-
9'),164.5 (C,C-3"),150.1 (C,C-8),120.4 (CH,,
C-2"),108.0 (CH,,C-12),85.2 (C,C-6"),74.7
(CH, C-5"),71.8 (C,C4"),60.7 (CH,, C7"),
56.2 (CH,C-5),50.2 (C,C-9),43.3 (CH,,C-8"),
42.8 (CH, €3),41.0 (C,C-10),39.3 (CH,, C-
1),38.8 (CH,,C-7),34.2 (C,C4),33.8 (CH,,C-
13),25.2 (CH,, C-6),22.2 (CH,, C-11),22.0
(CH,,C-14),19.9 (CH,,C-2),15.1 (CH,,C-15),
A bt 5 sc ik ok IR AR — B, B A A W 2
¥4 purpurogemutantin,,

wEw s kA, FI-MS: 218 [M]*;'H
NMR (500 MHz, CD,0D) §,,:6.37 (1H,s, H4),
6.31 (2H,s, H-5,7),4.22 (1H, m, H2'),4.02
(1H,m,H4"),2.62 (1H,dd,J =14.4,4.9 Hz, Hb-
1'),2.55 (1H,dd,J =14.4,8. Hz, Ha-1"), 1. 58
(1H, ddd, J =14.2,8.2,7.2 Hz, Ha-3"),1.33
(1H,ddd,J =14.2,4.9,3.9 Hz,Hb-3"),1.19 (3H,
d,J =6.3 Hz, CH,-5");” C NMR (125 MHz,

CD,0D) §.:167.9 (C=0,C-1),167.3 (C,C-6),
164.9 (C,C-8),156.2 (C,C-3),141.3 (C,C-10),
107.2 (CH,C4),103.7 (CH,C-5),102.7 (CH,C-
7),99.9 (C,C9),67.1 (CH,C-2"),65.3 (CH,C-
4'),47.0 (CH,, C-3"),43.0 (CH,, C-1"),24.4
(CH;,C-5") o A E B 55 3k 0 B, S A — 3%,
WE S Y 45K 3-(2S, 4S-dihydroxypentyl ) -6, 8-
dihydroxyisocoumarin,,

wE® 9 LRSS S, ELMS: 280
[M]*;'H NMR (500 MHz,CD,0D) §,:6.56 (1H,
d, J =2.0 Hz,H-6),6.53 (1H,d, J =2.0 Hz, H-
8),5.96 (1H,s,H-2),4.10 (1H, m, H-2"),2.62
(1H,dd,J =14.4,5.1 Hz,H-1"),2.62 (3H,s, H;-
11),2.55 (1H,dd,J =14.4,7.9 Hz,H-1"),1.18
(1H,d,J =6.2 Hz, H3" );”C NMR (125 MHz,
CD,0D) §.:182.11 (C,C4),167.2 (C,C5),
163.1 (C,C9),161.6 (C,C-2),143.8 (C,C-7),
118.1 (CH,C-3),118.1 (C,C-3),116.0 (C, C-
10),112.6 (CH, C-6),101.8 (CH, C-8), 66.5
(CH,C-2"),44.3 (CH,,C-1"),23.6 (CH,,C-11),
23.2 (CH,,C-3") . L % 5 3cmk' ™) xf ie, ek
— &, W E S W E M S-hydroxy-7-( 2'-
hydroxypropyl ) -2-methyl-chromone,

S 30k
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