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Secondary metabolites of mangrove endophytic fungus Penicillium
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Abstract: Objective To study the secondary metabolites of Penicillium aurantiogriseum 299 from South China Sea. Methods The
metabolites of P. aurantiogriseum 299 were isolated by chromatographic techniques; The structures of compounds were eventually
identified and confirmed on the basis of physicochemical properties, spectral data, and spectra of literatures published. Results Four
compounds were isolated from the mangrove endophytic fungus P. aurantiogriseum 299, and their structures were identified as
aurantiogrisidinol a/b (1a/1b), 4-(2'-hydroxybutynoxy) benzoic acid (2), (S)-penipratynolene (3), and aurantiamine (4). Conclusion
Compound 1 is a new compound. Compound 2 is isolated from P. aurantiogriseum for the first time.
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mlz: 421223 48 [M+H]", (CxHy0;, HHEAH N
421.222 08), #fiE 7 17N CuH307. &6y
'H-NMR (500 MHz, CD;OD) 1 "C-NMR (125
MHz, CD;0D) % Bl LAE th, &) 1a/1b
R BEES 2 MEEY. BT HR-ESI-MS HAT—
ANHIX A TR 5, "H-A PC-NMR i Y gg
Fb 2B B AR BOE P AHAS B A5 5 06, i)
HEMALE D) 1a/1b AL S A TR BCA AR 1)
2 ARG SRR, PR TP BR AN AR R ) AN
Rl 2 ANFE TR R S I SRRk AE TH-A1
PC-NMR % A A R A AE A 2 5. PC-NMR
W g 2 T B I SR 6 166.6 (C-1), 164.6 (C-5),
88.7 (C-2), 78.3 (C-6), 57.5 (C-23), 22.1 (C-20), 13.9
(C-18), 13.2 (C-19), 10.3 (C-16); 'H-NMR i1 § 5.71
(H-11), 5.67 (H-2), 4.26 (H-7), 1.45 (H-18) {5 514
Bygea g, "H-M BC-NMR i A RE R 2 F S
e SIEER 1 hEA I .. "HNMR ¥ 8i7X
EAE 7 AFIRAG 508, 1 41 X0% 61.16 (3H, d, J=
6.8 Hz), HoAxdl¥ hy g [6(2.08,2.07), 1.73, (1.67,
1.66), 1.45, (1.38, 1.37), 1.35], &itrip. b it
AR (R D nTLUEHAAY) 1a/1b TIEE 6 A
LA 1 ANF4 L. PC-NMR it § 166.6 (C-1),
137.8/137.7 (C-8), 133.9/133.6 (C-9), 139.7/139.6
(C-10), 130.2/129.8 (C-11) #iHI{LEH) 1a/1b FAFEAE
—ANEEHRILEAN 4 A FEHERUEERK: 0 75.3/75.2 (C-6),
81.7/81.6 (C-12), 68.6 (C-14), 78.3 (C-15) M7=k .

P HSQC &5 Rt e b &4 1a/1b T 5k H 2
AR T, W 1. 'H-"H COSY AJ LB 6591
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Table 1 NMR data of compound 1a/1b

{30 ¢ S
1 166.6
2 88.7 5.67 (1H, s)
3 174.2
4 110.9, 110.8
5 164.6
6 75.3,75.2
7 82.5,82.4 4.26 (1H, s)
8 137.8,137.7
9 133.9, 133.6 5.91,5.90 (1H, m)
10 139.7, 139.6
11 130.2, 129.8 5.71 (1H, s)
12 81.7, 81.6
13 68.8 3.57 (1H, s)
14 68.6
15 78.3 4.05 (1H, m)
16 10.3 2.08,2.07 (3H, s)
17 28.0,27.9 1.67, 1.66 (3H, s)
18 13.9 1.45 (3H, s)
19 132 1.38,1.37 (3H, s)
20 22.1 1.35 (3H, s)
21 14.8, 14.4 1.73 (3H, s)
22 19.4 1.16 (3H, d, J= 6.8 Hz)
23 57.5 3.92 (3H, s)

(H-9) 56137 (H-19) #&,65.71 (H-11) 51.73
(H-21) ¥4, 04.05(H-15) 55 1.16 (H-22) #&.
HMBC 7R 6 3.92 (H-23) 5 §174.2(C-3) AHKE, &
5.67 (H-2) 5 6174.2(C-3), 166.6 (C-1) #5%,62.08
(H-16) L5 ¢ 174.2 (C-3), 110.9 (C-4). 164.6 (C-5) #H
K, Mgt H. C A e, RS54 1a/1b
A 1A RA YIRS /ST BRIR A, AR
15 3 AL, 4 A 1 AN HEERAR. 63.57 (H-13) &
5 81.7 (C-12), 68.6 (C-14) #K, 6 1.45 (H-18) 5 6
68.6 (C-14), 78.3 (C-15) #HK, § 1.16 (H-22) 5§
78.3 (C-15) H1, 04.05 (H-15) 5 6 81.7 (C-12).

68.8 (C-13), 68.6 (C-14) %, 454 H. C ML= AL
BAE S BT 4k &9 1a/1b BAT 1 AN E4E M 1T B,
HA 2 ASFEELE 140 15 AU PR HMBC il
MR AR C HARRR (B D, 45
WA, 5% CiRIE™, ATl Ak Ay
) 1a/1b 25 verrucosidinol E. G FHLLEE# 1) [7] 43 5=+
FMRIREY), EEEER X ORI EY) 1a/1b 57
WEMHEAR ST, 65.67(1H,s) 214

mmm(COSY —» HMBC

1 &% 1a/1b EE/7 HMBC 7 COSY #%1%
Fig.1 Key HMBC and COSY correlations of compound 1a/1b

WU CHAS S, 750102 /0T 1 NG 54, 2
R R 2=mdE 5 2%, 2 14> 6 88.7 (C-2) 1
WU CH {550, %A% 1a/1b (K 1H 45
55 2 A7 2= FH L[] verrucosidinol “FF I 45 ¥ —%L, &
WA, 4 N aurantiogrisidinol a/b.

&9 2: AR, EI-MS m/z: 206 [M]", 73
TR A C1H004. 'H-NMR (400 MHz, CD;0D) 6:
7.98 (2H, d, J = 8.3 Hz, H-2, 6), 7.03 (2H, d, J = 8.3
Hz, H-3, 5), 470 (1H, m, H-2'), 4.20~4.07 (2H, m,
H-1), 2.92 (I1H, s, H-4"); “C-NMR (100 MHz,
CD;0D) &: 169.9 (C-7), 164.0 (C-4), 133.0 (C-2),
133.0 (C-6), 124.7 (C-1), 115.5 (C-3), 115, 5 (C-5),
83.0 (C-3"), 75.2 (C-4"), 73.1 (C-1"), 61.7 (C-2"). LA b
Wi 5 SCERaR B A B, ME A 2 A
4-QQ-FFE-THETL) ZKH R LAY 2 SRR 2R
FFE (ATCC 6051) Az KRB — 5 [ E 1P,

&Y 3. Etkd CFED, [o]’y' +47.25°
(¢ 0.15, EtOH), EI-MS m/z: 220 [M]", 2> 1A
CH104. 'H-NMR (500 MHz, CD;COCD3) 6: 7.96
(2H, m, H-2, 6), 7.07 (2H, m, H-3, 5), 4.92 (1H, brd,
J=5.8 Hz, 2'-OH), 4.74 (1H, m, H-2"), 4.20 (1H, dd,
J=9.9, 8.9 Hz, H-1'a), 4.18 (1H, dd, J= 9.8, 11.2 Hz,
H-1'b), 3.84 (3H, s, H-8), 2.97 (1H, d, J = 2.2 Hz,
H-4"); "C-NMR (125 MHz, CD;COCD;) &: 166.9
(C-7), 163.5 (C-4), 132.3 (C-2, 6), 123.9 (C-1), 115.4
(C-3, 5), 83.5 (C-3'), 74.8 (C-4'), 72.8 (C-1"), 613
(C-2"), 52.1 (C-8). LA %l 5 Seikdis s A —s,
WEEWSY) 3 A (S)-penipratynolene. LAY 3
XA SER R Candida albicans NCPF3153 i
4K R Cryptococcus neoformans ATCC90112 A KK
RS B0 11 P AN

&Y 4: AAREARA, ESI-MS m/z: 301 [M—
HI, 73RN ClHuN4O,. 'H-NMR (500 MHz,
DMSO-de) d: 12.3 (1H, brs, H-12), 11.86 (1H, s, H-1),
8.25 (1H, d, J = 2.3 Hz, H-2), 7.81 (1H, s, H-6), 6.70
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(1H, s, H-9), 6.06 (1H, dd, J = 17.4, 10.5 Hz, H-17),
5.07 (2H, m, H-18), 3.91 (1H, t, J = 2.8 Hz, H-10),
2.16 (1H, dept, J = 7.0, 3.0 Hz, H-13), 1.42 (6H, s, 19,
20-CHs), 0.94 (3H, d, J = 7.0 Hz, 14-CHs), 0.84 (3H,
d, J = 6.8 Hz, 15-CH3); "“C-NMR (125 MHz,
DMSO-dq) &: 164.8 (C-11), 159.5 (C-8), 145.7 (C-17),
136.5 (C-5), 134.3 (C-2), 131.6 (C-4), 123.9 (C-7),
111.9 (C-18), 103.3 (C-6), 60.1 (C-10), 37.4 (C-16),
333 (C-13), 27.9 (C-19, 20), 18.1 (C-14), 16.6
(C-15). DA_EKoda 5 Semrims i A — 5, Wk se
WA 4 R aurantiamine . 54 4 %5 R IER R A
KR P — & R slE v,
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