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1~-8

Structures of compounds 1~8
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Hi-10(65 3.75) C-5 HMBC
NMR 1
-(2- 4- )-

, 'H "“CNMR 1; UV (MeOH) Amax
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HRESIMS m/z 226.0713 [M + H]" (caled for
CoH2NOs, 226.0715)
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)- B '"H NMR (500 MHz,

DMSO-dg) dy: 3.01 (2H, s, H-2), 6.58 (1H, d, J = 2.4
Hz, H-6), 6.44 (1H, dd, J = 8.8, 2.4 Hz, H-8), 8.09 (1H,
d, J = 8.8 Hz, H-9), 3.72 (3H, s, H-10), 3.79 (3H, s,
H-11), 9.40 (1H, s, NH); "C NMR (125 MHz,
DMSO-dy) dc: 171.4 (C-1, C), 45.0 (C-2, CH,), 166.8
(C-3, C), 121.6 (C-4, C), 149.7 (C-5, C), 98.7 (C-6,
CH), 155.5 (C-7, C), 103.9 (C-8, CH), 120.4 (C-9, CH),
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(log &) 204 (4.30), 252 (3.95), 287 (3.55) nm

1974 halfordamine

%1 &9 18 NMR HEEGEF: DMSO-dq)

[3]

Tab.1 NMR data of compound 1 (in DMSO-dg)
Jc (type) oy (mult., J in Hz) 'H-'H COSY HMBC (H to C)
1 169.8, C
2 43.1, CH, 3.35(s) C-1,C-3
3 164.3, C
4 118.8, C
5 150.8, C
6 99.3, CH 6.44 (d, 2.3) C-4,C-5,C-7,C-8
7 154.6, C
8 106.1, CH 6.29 (dd, 2.3, 8.6) H-9 C-4, C-6, C-7
9 122.8, CH 7.66 (d, 8.6) H-8 C-4, C-5,C-7
10 55.4, CH;4 3.75 (s) C-5
NH 9.42 (s) C-3,C-4
3 NMR 39.1 (C-12, CHy), 42.8 (C-13, C), 54.6 (C-14, CH),
. 2 ’ 23.0 (C-15, CHy), 28.3 (C-16, CH,), 55.8 (C-17, CH),
12.1 (C-18, CH3), 16.3 (C-19, CHs), 40.4 (C-20, CH),
2 (On 3.64, H:-12; 0 S1.7, 51 1 (C-21, CH3), 135.6 (C-22, CH), 132.0 (C-23, CH),
C-12), Hy-12  C-1(dc 168.5) 42.8 (C-24, CH), 33.1 (C-25, CH), 19.9 (C-26, CH;),
HMBC NMR . 19.6 (C-27, CHj), 17.6 (C-28, CHj)
3 -(2,4- )- (22E,24R)- -5,7,22- -3p-
B 'H NMR (500 MHz, DMSO-dy) dy: 3.54 (2H, s, [‘”
H-2), 6.62 (1H, d, J = 2.6 Hz, H-6), 6.48 (1H, dd, J = 5: , '"H NMR (500 MHz,

8.8, 2.6 Hz, H-8), 7.77 (1H, d, J = 8.8 Hz, H-9), 3.82
(3H, s, H-10), 3.74 (3H, s, H-11), 3.64 (3H, s, H-12),
9.36 (1H, s, NH); *C NMR (125 MHz, DMSO-d); d¢:
168.5 (C-1, C), 42.7 (C-2, CH,), 163.7 (C-3, C), 120.2
(C-4, C), 150.9 (C-5, C), 98.8 (C-6, CH), 156.7 (C-7,
C), 104.1 (C-8, CH), 122.8 (C-9, CH), 55.7 (C-10,
CH,), 55.2(C-11, CH3), 51.7 (C-12, CH3); UV (MeOH)
Jmax (10g €) 204 (4.44), 252 (4.01), 287 (3.64) nm

1974 halfordamine

[3]

B

4: , '"H NMR (500 MHz,
CDCls) dy: 3.64 (1H, m, H-3), 2.47 (1H, m, H-4a), 2.28
(1H, m, H-4b), 5.57 (1H, dd, J = 5.6, 2.4 Hz, H-6),
538 (1H, m, H-7), 0.95 (3H, s, H-18), 0.63 (3H, s,
H-19), 1.03 (3H, d, J= 6.7 Hz, H-21), 5.23 (1H, dd, J =
15.2, 7.7 Hz, H-22), 5.17 (1H, dd, J = 15.2, 7.2 Hz,
H-23), 0.82 (3H, d, J = 7.2 Hz, H-26), 0.84 (3H, d, J =
7.2 Hz, H-27), 0.92 (3H, d, J = 6.7 Hz, H-28); "°C
NMR (125 MHz, CDCl3) dc: 38.4 (C-1, CH,), 32.0
(C-2, CH,), 70.5 (C-3, CH), 40.8 (C-4, CH,), 139.8
(C-5, C), 119.6 (C-6, CH), 116.3 (C-7, CH), 141.3 (C-8,
C), 46.3 (C-9, CH), 37.1 (C-10, C), 21.1 (C-11, CH,),

CDCls) 6y: 5.73 (1H, s, H-4), 6.03 (1H, d, J = 9.5 Hz,
H-6), 6.61 (1H, d, J = 9.5 Hz, H-7), 0.96 (3H, s, H-18),
0.99 (3H, s, H-19), 1.06 (3H, d, J = 6.7 Hz, H-21), 5.20
(1H, dd, J = 15.2, 8.2 Hz, H-22), 5.25 (1H, dd, J = 15.2,
7.2 Hz, H-23), 0.85 (3H, d, J = 7.1 Hz, H-26), 0.84 (3H,
d, J = 7.1 Hz, H-27), 0.93 (3H, d, J = 6.8 Hz, H-28);
3C NMR (125 MHz, CDCL5) d¢: 34.1 (C-1, CH,), 34.2
(C-2, CH,), 199.3 (C-3, C), 123.1 (C-4, CH), 164.3
(C-5, C), 124.5 (C-6, CH), 134.0 (C-7, CH), 124.6 (C-8,
C), 44.6 (C-9, CH), 36.8 (C-10, C), 19.0 (C-11, CH,),
35.7 (C-12, CH,), 44.0 (C-13, C), 156.0 (C-14, C), 25.4
(C-15, CH,), 27.7 (C-16, CH,), 55.8 (C-17, CH), 19.0
(C-18, CH3), 16.7 (C-19, CH3), 39.2 (C-20, CH), 21.2
(C-21, CH3), 135.0 (C-22, CH), 132.6 (C-23, CH), 42.9
(C-24, CH), 33.1 (C-25, CH), 20.0 (C-26, CH3), 19.7
(C-27, CH3), 17.6 (C-28, CH;)

(22E,24R)- -4,6,8(14),22-  -3-
[5]

6: ,'H NMR (500 MHz, CDCl;)
Sy 3.96 (1H, m, H-3), 6.50 (1H, d, J = 8.5 Hz, H-6),
6.24 (1H, d, J = 8.5 Hz, H-7), 0.81 (3H, s, H-18), 0.88
(3H, s, H-19), 0.99 (3H, d, J = 6.6 Hz, H-21), 5.14 (1H,
dd, J=15.3, 8.3 Hz, H-22), 5.22 (1H, dd, J = 15.3, 7.6
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Hz, H-23), 0.81 (3H, d, J = 7.0 Hz, H-26), 0.83 (3H, d,
J=17.0 Hz, H-27), 0.90 3H, d, J = 6.9 Hz, H-28); "*C
NMR (125 MHz, CDCls) dc: 34.7 (C-1, CH,), 30.1
(C-2, CH,), 66.4 (C-3, CH), 39.4 (C-4, CH,), 82.1 (C-5,
C), 135.2 (C-6, CH), 130.7 (C-7, CH), 79.4 (C-8, C),
51.1 (C-9, CH), 37.0 (C-10, C), 20.6 (C-11, CH,), 36.9
(C-12, CH,), 44.6 (C-13, C), 51.7 (C-14, CH), 23.4
(C-15, CH,), 28.6 (C-16, CH,), 56.2 (C-17, CH), 12.9
(C-18, CH3), 18.1 (C-19, CHj), 39.7 (C-20, CH), 20.9
(C-21, CH3), 135.4 (C-22, CH), 132.3 (C-23, CH), 42.8
(C-24, CH), 33.1 (C-25, CH), 19.6 (C-26, CH3), 19.9
(C-27, CHj), 17.5 (C-28, CHj)

(22E,24R)-50,80- -6,22-
[6]

-3p-

7: , 'H NMR (500
MHz, CD;0D) oy: 4.14 (1H, dd, J = 10.2, 5.4 Hz,
H-1a), 3.72 (1H, dd, J = 10.2, 3.2 Hz, H-1b), 3.98 (1H,
m, H-2), 4.13 (1H, dd, J = 7.1, 5.5 Hz, H-3), 5.48 (1H,
dd, J =15.3, 7.4 Hz, H-4), 5.73 (1H, dt, J = 15.3, 6.6
Hz, H-5), 2.08 (2H, m, H-6), 2.05 (2H, m, H-7), 5.16
(1H, t, J = 5.7 Hz, H-8), 1.98 (2H, t, J = 7.3 Hz, H-10),
1.41 (2H, m, H-11), 1.36~1.31 (16H, m, H-12~H-19),
0.91 (3H, t, J = 7.0 Hz, H-20), 1.60 (3H, s, H-21), 4.43
(1H, d, J = 5.8 Hz, H-2'), 5.48 (1H, dd, J = 15.3, 6.0,
H-3"), 5.85 (1H, dd, J = 15.3, 7.7 Hz, H-4"), 2.03 (2H,
m, H-5"), 1.42 (2H, m, H-6'), 1.36~1.31 (18H, m,
H-7'~H-15"), 0.93 (3H, t, J = 7.0 Hz, H-16"), 4.28 (1H,
d, J = 7.7 Hz, H-1"), 3.20 (1H, t, J = 8.1 Hz, H-2"),
3.36 (1H, t, J = 8.8 Hz, H-3"), 3.31 (1H, m, H-4"), 3.31
(1H, m, H-5"), 3.89 (1H, d, J = 11.7 Hz, H-6"a), 3.71
(1H, dd, J=11.7, 4.3 Hz, H-6"b); '*C NMR (125 MHz,
CD;OD) dc: 69.7 (C-1, CH,), 54.7 (C-2, CH), 72.9
(C-3, CH), 131.0 (C-4, CH), 134.5 (C-5, CH), 34.0
(C-6, CH,), 28.8 (C-7, CH,), 124.9 (C-8, CH), 136.8
(C-9, C), 40.8 (C-10, CH,), 29.1 (C-11, CH,),
30.2~30.8 (C-12~C-17, CH,), 33.1 (C-18, CH,), 23.7
(C-19, CH,), 14.4 (C-20, CH,;), 16.2 (C-21, CH,),
175.5 (C-1', C), 74.1 (C-2, CH), 129.1 (C-3', CH),
134.8 (C-4', CH), 334 (C-5', CH,), 30.2~30.8
(C-6'~C-13’, CH,), 33.1 (C-14', CH,), 23.7 (C-15,
CH,), 14.4 (C-16', CH3), 104.7 (C-1", CH), 75.0 (C-2",
CH), 77.9 (C-3", CH), 71.6 (C-4", CH), 78.0 (C-5",
CH), 62.7 (C-6", CH,) asperamide B

10 /2013

/

[7]

8: , '"H NMR (500 MHz,
CD;0D) dy: 2.70 (1H, dd, J=17.1, 8.1 Hz, H-2a), 3.08
(1H, dd, J = 17.1, 4.0 Hz, H-2b), 4.07 (1H, m, H-3),
4.61 (1H, d, J = 6.8 Hz, H-4), 7.13 (1H, d, J = 7.5 Hz,
H-5), 7.53 (1H, dd, J= 7.5, 8.4 Hz, H-6), 6.86 (1H, d, J
= 8.4 Hz, H-7); C NMR (125 MHz, CD;OD) dc:
204.3 (C-1, C), 44.3 (C-2, CH,), 71.7 (C-3, CH), 73.2
(C-4, CH), 117.7 (C-5, CH), 137.9 (C-6, CH), 119.9
(C-7, CH), 163.2 (C-8, C), 145.8 (C-4a, C) 116.7 (C-8a,
O) cis-4-hydroxy-6-deoxyscytalone

[8]
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Chemical constituents of Penicillium sp. MA-37, a fungus de-
rived from rhizospheres of mangrove plant Bruguiera gym-
norrhiza

ZHANG Yi"?, LI Xiao-ming', SHANG Zhuo', LI Chun-shun', WANG Bin-gui’

(1. Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Received: Mar.,12,2012
Key words: Mangrove; rhizosphere; novel compound; secondary metabolites

Abstract: From the fermentation culture of strain Penicillium sp. MA-37 derived from mangrove rhizosphere, eight
compounds were isolated by separation techniques including column chromatography with silica gel and Sephadex
LH-20, preparative TLC and re-crystallization. Structures of all purified compounds were elucidated by analysis of
their spectroscopic data to be N-(2-methoxy-4-hydroxyphenyl)-malonamic acid (1), N-(2,4-dimethoxyphenyl)-
malonamic acid (2), N-(2,4-dimethoxyphenyl)-malonamic acid methyl ester (3), (22F,24R)-ergosta-5,7,22-trien-
3p-ol (4), (22E,24R)-Ergosta-4,6,8(14),22-tetraen-3-one (5), (22E,24R)-5a,8a-epidioxyergosta-6,22-dien-3-ol (6),
asperamide B (7), cis-4-hydroxy-6-deoxyscytalone (8). Compound 1 was a new compound, while compounds 2 and

3 were reported as natural products for the first time.

(RS %h#h: RIZH)
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