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1
Structures of compounds 1-13

Fig.1
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13(5.5 mg)
1.4 HERKFEMFL
(1 :
2) o,
, DMSO,
48 min 195 uL 96
2 /2014

1-13

, 5 uL 4 mg/mL ,
0.1 mg/mL, 3
24 h

= /

2 temEmER

1: , '"H-NMR (DMSO-
de)du: 6.22 (1H, s, H-3), 8.14 (1H, s, H-6), 6.26 (1H,
dd, J=15.8, 1.6 Hz, H-7), 6.63 (1H, m, H-8), 1.88 (3H,
dd, J= 6.9, 1.5 Hz, H-9), 6.22 (1H, s, H-10), 6.74 (1H,
d,J=1.6 Hz, H-3"), 6.73 (1H, d, J = 1.6 Hz, H-5"), 3.73
(3H, s, H-8'); °C NMR (DMSO-dg) dc: 161.7 (C-2, C),
112.3 (C-3, CH), 176.3 (C-4, C), 122.4 (C-5, C), 155.5
(C-6, CH), 122.9 (C-7, CH), 135.8 (C-8, CH), 18.1
(C-9, CH;), 74.2 (C-10, CH), 124.7 (C-1', C), 128.6
(C-2', C), 101.8 (C-3', CH), 161.2 (C-4', C), 105.0
(C-5', CH), 154.7 (C-6', C), 169.8 (C-7', C), 55.7 (C-8',
CH;) 4'-demethylvermistatin

[11]

% 100%

, Ppinophilum
0.1 mg/mL
, 33%

2: , 'H-NMR (CDCl3)dy:
6.15 (1H, s, H-3), 7.42 (1H, s, H-6), 6.05 (1H, d, J =
15.0 Hz, H-7), 6.60 (1H, m, H-8), 1.91 (3H, d, J = 6.8
Hz, H-9), 6.44 (1H, s, H-10), 6.97 (1H, s, H-3"), 6.67

38/ 3



R kE REPORTS

(1H, s, H-5"), 3.78 (3H, s, H-8'), 3.86 (3H, s, H-9"); "°C
NMR (CDCl;) dc: 163.1 (C-2, C), 112.8 (C-3, CH),
177.2 (C-4, C), 123.4 (C-5, C), 153.8 (C-6, CH), 123.1
(C-7, CH), 135.9 (C-8, CH), 18.5 (C-9, CH3), 73.5
(C-10, CH), 127.7 (C-1', C), 129.3 (C-2', C), 99.0 (C-3',
CH), 162.1 (C-4', C), 105.1 (C-5', CH), 154.9 (C-6', C),
169.9 (C-7', C), 55.7 (C-8', CH3), 55.9 (C-9', CH;)
[12]

vermistatin ,
Ppinophilum

0.1 mg/mL , R

41%
3: , '"H-NMR (DMSO-

de)du: 6.17 (1H, s, H-3), 8.22 (1H, s, H-6), 1.75 3H, s,
H-7), 6.27 (1H, s, H-8), 6.92 (1H, d, J = 1.7 Hz, H-3"),
6.87 (1H, d, J = 1.7 Hz, H-5"), 3.86 (3H, s, H-8"), 3.76
(3H, s, H-9"); *C NMR (DMSO-dy) dc: 166.5 (C-2, C),
114.4 (C-3, CH), 176.0 (C-4, C), 121.9 (C-5, C), 156.2
(C-6, CH), 18.9 (C-7, CH;), 74.3 (C-8, CH), 127.5
(C-1', C), 128.8 (C-2', C), 99.0 (C-3', CH), 162.3 (C-4',
C), 104.9 (C-5', CH), 154.7 (C-6', C), 169.6 (C-7', C),
55.9 (C-8', CHj), 56.0 (C-9', CHs)

penisimplicissin (2] ,
Ppinophilum 0.1 mg/mL
) , 20%
4: , 'H-NMR (CDCl;)dy:

6.09 (1H, s, H-3), 8.51 (1H, s, H6) 6.07 (1H, d, J =
14.8Hz, H-7), 6.68 (1H, m, H-8), 1.94 3H, d, J = 5.5
Hz, H-9), 7.08 (1H, s, H-3"), 6.64 (1H, s, H-5"), 3.86
(3H, s, H-8"), 3.78 (3H, s, H-9'), 3.78 (3H, s, H-10";
BC NMR (CDCls) dc: 161.4 (C-2, C), 115.0 (C-3, CH),
175.9 (C-4, C), 126.0 (C-5, C), 160.9 (C-6, CH), 122.7
(C-7, CH), 136.3 (C-8, CH), 18.6 (C-9, CHs), 191.7
(C-10, C), 126.1 (C-1', C), 129.9 (C-2', C), 105.3 (C-3',
CH), 160.7 (C-4', C), 103.0 (C-5', CH), 157.4 (C-6, C),
166.4 (C-7', C), 55.6 (C-8', CHj), 56.1 (C-9', CH;),

52.4 (C-10', CH3) deoxyfunicone
(131 , Ppinophilum
0.1 mg/mL
, 35%
5 , '"H-NMR (CDCl;)dy: 5.48

(1H, s, H-3), 5.60 (1H, s, H-6), 5.93 (1H, d, J = 15.0
Hz, H-7), 6.67 (1H, m, H-8), 1.91 3H, d, J = 6.9 Hz,
H-9), 6.87 (1H, s, H-3"), 6.54 (1H, s, H-5'), 3.86 (3H, s,
H-8'), 3.76 (3H, s, H-9"), 3.86 (3H, s, H-10"); *C NMR
(CDCLy) dc: 161.4 (C-2, C), 104.1 (C-3, CH), 185.3
(C-4, C), 62.6 (C-5, C), 81.6 (C-6, CH), 124.1 (C-7,
CH), 137.7 (C-8, CH), 18.6 (C-9, CH3), 190.8 (C-10,
), 119.8 (C-1', C), 134.2 (C-2', C), 101.5 (C-3', CH),
163.0 (C-4', C), 106.2 (C-5', CH), 159.1 (C-6', C),
167.6 (C-7', C), 55.8 (C-8', CHj), 56.1 (C-9', CH;),

52.9 (C-10', CH;) 5, 6-epoxy- 3-deox-

yfunicone [14] ,
Ppinophilum 0.1 mg/mL |,
, 39%
6: , '"H NMR (DMSO-dg)dy:

6.55 (1H, s, H-2), 6.60 (1H, s, H-5), 2.05 (3H, s, H-7),
6.22 (1H, d, J= 2.0 Hz, H-2'), 6.25 (1H, d, J = 0.5 Hz,
H-4"), 6.19 (1H, d, J= 0.8 Hz, H-6"), 3.69 (3H, s, H-7');
3C NMR (DMSO-dg) d¢c: 132.2 (C-1, C), 116.7 (C-2,
CH), 144.4 (C-3, C), 143.6 (C-4, C), 117.5 (C-5, CH),
124.7 (C-6, C), 19.3 (C-7, CH;), 142.9 (C-1', C), 108.8
(C-2', CH), 159.9 (C-3', C), 99.2 (C-4', CH), 158.0
(C-5', C), 105.7 (C-6', CH), 54.8 (C-7', CH3)
5'-methoxy-6-methyl-biphenyl-3, 4, 3'-triol

[15] , Ppinophilum

7: , '"H NMR (DMSO-
d¢)dy: 6.42 (1H, s, H-2), 6.53 (1H, s, H-5), 1.85 (3H, s,
H-7), 6.43 (1H, d, J = 2.4 Hz, H-4), 6.10 (1H, d, J =
2.4 Hz, H-6"), 3.76 (3H, s, H-8"); *C NMR (DMSO-dy)
dc: 132.4 (C-1, C), 116.6 (C-2, CH), 145.0 (C-3, C),
143.9 (C-4, C), 115.9 (C-5, CH), 124.9 (C-6, C), 18.8
(C-7, CH3), 142.1 (C-1', C), 108.7 (C-2', C), 161.5
(C-3', C), 99.6 (C-4', CH), 162.0 (C-5', C), 108.9 (C-6,
CH), 171.5 (C-7', C), 55.3 (C-8', CH;)

altenusin (1e] s

Ppinophilum

8: , '"H-NMR (DMSO-dy)
Ou: 3.42 (1H, m, H-1), 2.92 (I1H, d, J = 19.0, 6.4 Hz,
H,-2), 2.21 (1H, d, J = 19 Hz, H,-2), 6.80 (1H, s, H-7),
6.74 (1H, s, H-9), 1.34 (3H, d, J = 6.9 Hz, H-10), 3.92
(3H, s, H-11); “C NMR (DMSO-d¢) d¢c: 27.7 (C-1,
CH), 42.4 (C-2, CH,), 195.6 (C-3, C), 147.5 (C-3a, C),
165.2 (C-5, C), 100.5 (C-5a, C), 163.8 (C-6, C), 103.9
(C-7, CH), 166.2 (C-8, C), 101.9 (C-9, CH), 134.7
(C-9a, C), 144.6 (C-10a, C), 20.5 (C-10, CH3), 56.1
(C-11, CH3) 1-deoxyrubralactone

(7l , P.pinophilum

9: , '"H-NMR (DMSO-
de)dy: 6.33 (1H, s, H-3), 8.02 (1H, s, H-6), 4.29 (2H, s,
H-7), 5.65 (1H, br s, 7-OH), 9.04 (1H, br s, 5-OH); "*C
NMR (DMSO-dg) dc: 168.0 (C-2, C), 109.8 (C-3, CH),
173.9 (C-4, C), 145.7 (C-5, C), 139.2 (C-6, CH), 59.4
(C-7, CH,) kojic acid [18)

, Ppinophilum

10: , '"H-NMR (DMSO-dg)dy:
5.97 (1H, s, H-3), 6.61 (1H, s, H-6), 6.64 (1H, s, H-8),
2.58 (2H, m, H-1"), 4.17 (1H, m, H-2"), 1.13 (3H, d, J =
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6.3 Hz, H-3"), 2.65 (3H, s, H-1"); >*C NMR (DMSO-d,)
dc: 164.4 (C-2, C), 111.4 (C-3, CH), 178.1 (C-4, C),
141.2 (C-5, C), 116.3 (C-6, CH), 160.9 (C-7, C), 100.3
(C-8, CH), 158.8 (C-9, C), 114.2 (C-10, C), 42.6 (C-1,
CH,), 63.9 (C-2', CH), 23.3 (C-3', CH3), 21.9 (C-1",

CHa) 7-hydroxy-2-(2-hydroxypr-
opyl)-5-methylchromone (191 s
Ppinophilum
11: , '"H NMR (DMSO-

d¢)dy: 6.36 (1H, s, H-4), 2.01~2.62 (6H, m, H-1, 2, 7),
2.81 (1H, m, H-9), 2.48 (2H, m, H-15), 1.69~2.02 (6H,
m, H-11, 12, 16), 1.48 (1H, m, H-17), 0.98 (3H, s,
H-18), 1.26 (3H, s, H-19), 2.42 (1H, m, H-20), 1.09
(3H, d, J = 6.8 Hz, H-21), 5.22 (1H, d, J = 15.3 Hz,
H-22), 5.18 (1H, dd, J = 15.3, 7.7 Hz, H-23), 1.88 (1H,
m, H-24), 1.47 (1H, d, J = 6.8, H-25), 0.82 (3H, d, J =
7.2 Hz, H-26), 0.83 (3H, d, J = 7.2 Hz, H-27), 0.92 (3H,
d, J = 7.2 Hz, H-28); *C NMR (DMSO-d¢) dc: 38.9
(C-1, CH,), 34.2 (C-2, CH,), 198.8 (C-3, C), 124.5
(C-4, CH), 157.3 (C-5, C), 199.9 (C-6, C), 40.8 (C-7,
CH,), 62.2 (C-8, C), 49.4 (C-9, CH), 36.0 (C-10, C),
25.1 (C-11, CH,), 38.3 (C-12, CH,), 53.9 (C-13, C),
215.1 (C-14, C), 37.9 (C-15, CH,), 23.2 (C-16, CH,),
49.4 (C-17, CH), 17.1 (C-18, CHy), 24.0 (C-19, CH3),
37.3 (C-20, CH), 23.6 (C-21, CH;), 132.8 (C-22, CH),
133.6 (C-23, CH), 43.2 (C-24, CH), 33.1 (C-25, CH),
20.0 (C-26, CH;), 19.7 (C-27, CH;), 17.6 (C-28, CHs)

dankasterone (20] s

Ppinophilum ,
. LD50 39.2 umol/L,
92.1pumol/L
12: , '"H-NMR (DMSO-
d¢)on: 6.42 (1H, d, J = 2.4 Hz, H-3), 6.27 (1H, dd, J =
8.5, 2.4 Hz, H-5), 7.44 (1H, d, J = 8.5 Hz, H-6), 1.99
(3H, s, H-8), 3.73 (3H, s, H-9), 8.86 (1H, s, NH); "*C
NMR (DMSO-dg) d¢c: 118.7(C-1, C), 151.6 (C-2, C),
99.2 (C-3, CH), 154.9 (C-4, C), 106.0 (C-5, CH), 124.4
(C-6, CH), 167.8 (C-7, C), 23.4 (C-8, CH3), 55.3 (C-9,
CH3) 4-hydroxy-2-methoxyacetanilide

LDs,

(211 , Ppinophilum

13: , '"H-NMR (DMSO-dg)dy:
8.57 (1H, dd, J = 8.3, 0.8 Hz, H-3), 7.47 (I1H, td, J =
7.7, 1.0 Hz, H-4), 7.11 (1H, td, J = 7.7, 1.0 Hz, H-5),
7.74 (1H, dd, J = 7.7, 1.0 Hz, H-6), 4.10 (1H, q, J =
6.8Hz, H-9), 1.30 (3H, d, J = 6.8 Hz, H-10), 12.0 (1H,
br s, NH), 6.09 (1H, br s, 9-OH), 8.56 (1H, br s,
CONH,), 7.56 (1H, br s, CONHy);"*C NMR (DMSO-dy)
dc: 120.9 (C-1, C), 138.7 (C-2, C), 119.8 (C-3, CH),
131.7 (C-4, CH), 122.3 (C-5, CH), 128.4 (C-6, CH),
170.2 (C-7, C), 174.0 (C-8, C), 67.8 (C-9, CH), 20.8

4 /2014

/

(C-10, CHj)
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>

(1]

(]

[11]

38

N-(2-hydroxypro-
[22]

Ppinophilum

[J]. , 2007, 27(6): 2636-2641.
) . [J].
, 2009, 37(10): 4569-4571.
[J1.
, 2011, 23(4): 758-766.

Blunt J W, Copp B R, Hu W P, et al.Marine natural
products [J]. Nat Prod Rep, 2008, 25(1): 35-94.
Blunt J] W, Copp B R, Hu W P, et al.Marine natural
products [J]. Nat Prod Rep, 2009, 26(2): 170-244.
Blunt J W, Copp B R, Munro M H G, et al. Marine natural
products [J]. Nat Prod Rep, 2010, 27(2): 165-237.
Wu Q X, Crews M S, Draskovic M, et al.Azonazine, a
novel dipeptide from a Hawaiian marine sediment-
derived fungus, Aspergillus insulicola[J]. Org Lett,
2010, 12(20): 4458-4461.
LiCS,AnCY, Li X M, et al. Triazole and dihydroim-
idazole alkaloids from the marine sediment-derived
fungus Penicillium paneum SD-44 [J]. J Nat Prod, 2011,
74(5): 1331-1334.
Zhao Y, Chen H, Shang Z, et al. SD118-Xanthocillin X (1),
a novel marine agent extracted from Penicillium commune,
induces autophagy through the inhibition of the MEK/
ERK pathway [J]. Mar Drugs, 2012, 10(6): 1345-1359.
Gerwick W H, Proteau P J, Nagle D G, et al. Structure
of curacin A, a novel antimitotic, antiproliferative, and
brine shrimp toxic natural product from the marine
Cyanobacterium Lyngbya majuscule [J]. J Org Chem,
1994, 59(6): 1243-1245.
Xia X K, Liu F, She Z G, et al.'"H and "*C NMR assign-
ments for 6-demethylvermistatin and two penicillide
derivatives from the mangrove fungus Guignardia sp.
(No. 4382) from the South China Sea [J]. Magn Reson
Chem, 2008, 46(7): 693-696.
Komai S I, Hosoe T, Itabashi T, et al. New vermistatin

derivatives isolated from Penicillium simplicissimum[J].

/3



[16]

[17]

R kE REPORTS

Heterocycles, 2005, 65(11): 2771-2776.

Sassa T, Nukina M, Suzuki Y. Deoxyfunicone, a new
y-pyrone metabolite from a resorcylide-producing fungus
(Penicillium sp.) [J]. Agric Biol Chem, 1991, 55(9):
2415-2416.

Komai S I, Hosoe T, Itabashi T, et al. A new funicone
derivative isolated from Talaromyces flavus IFM 52668
[J]. Mycotoxins, 2004, 54(1): 15-19.

Wang Q X, Bao L, Yang X L, et al. Polyketides with antimi-
crobial activity from the solid culture of an endolichenic
fungus Ulocladium sp. [J].Fitoterapia, 2012, 83(1): 209-214.
Cotal B B, Rosa L H, Caligiorne R B, et al. Altenusin, a
biphenyl isolated from the endophytic fungus Alternaria
sp., inhibits trypanothione reductase from Trypanosoma
cruzi [J]. FEMS Microbiol Lett, 2008, 285(2): 177-182.
Naganuma M, Nishida M, Kuramochi K, et al.
1-deoxyrubralactone, a novel specific inhibitor of

families X and Y of eukaryotic DNA polymerases from

[18]

[20]

a fungal strain derived from sea algae [J]. Bioorg Med
Chem, 2008, 16(6): 2939-2944.

Kingsbury C A, Cliffon M, Looker J H. Crobon-13 nuclear
magnetic resonance spectra of kojic acid and other 4-pyrone
derivatives [J]. J Org Chem, 1976, 41(16): 2777-2780.

Xu J, Kjer J, Sendker J, et al.Chromones from the
endophytic fungus Pestalotiopsis sp. isolated from the
Chinese mangrove plant Rhizophora mucronata[J]. ]
Nat Prod, 2009, 72(4): 662-665.

Amgata T, Doi M, Tohgo M, et al.Dankasterone, a new
class of cytotoxic steroid produced by a Gymnascella
species from a marine sponge [J]. Chem Commun,
1999, 35(14): 1321-1322.

Findlay J A, Li G Q, Miller J D, et al. Insect toxins from
spruce endophytes[J]. Can J Chem, 2003, 81(4): 284-292.

Dai M C, Tabacchi R, Saturnin C. Nitrogen-containing
aromatic compound from the culture medium of Penici-

llium chrysogenum thom. Chimia, 1993, 47(6): 226-229.

Study of metabolites from Penicillium pinophilum SD-272, a
marine sediment-derived fungus
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Abstract: In this paper, thirteen compounds were isolated from the zymotic fluid extract of the fungal strain Penicillium
pinophilum SD-272by a combination of silica gel, Sephadex LH-20, and Lobar LiChroprep RP-18 column
chromatography as well as the preparative thin layer chromatography. SD-272was isolated from sediment sample
collected from the estuary of the Pearl River in South China Sea. The structures of these compounds were elucidated
mainly based on the analysis of the UV, MS, 1D and 2D NMR as 4'-demethylvermistatin (1), vermistatin (2),
penisimplicissin(3), deoxyfunicone (4), 5, 6-epoxy-3-deoxyfunicone (5), 5'-methoxy-6- methyl-biphenyl-3, 4, 3'-triol (6),
altenusin (7), 1-deoxyrubralactone(8), kojic acid (9), 7-hydroxy-2-(2-hydroxypropyl)-5-methylchromone (10),
dankasterone (11), 4-hydroxy-2-methoxyacetanilide (12), and N-(2-hydroxypropanoyl)- 2-aminobenzoic acid amide (13).
All the compounds were firstly reported to be isolated from Ppinophilum. Compound 11 displayed potent brine shrimp

lethality with a LDspof  39.2 pmol/L.

(AL it BT 3)
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