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Abstract:In order to investigate bioactive metabolites from endophytic fungi,a fungal strain GZWMJZ-39 was isolated
and identified as Penicillium cavernicola from the bulb of Lycoris aurea Herb in Guiyang Guizhou,China. The fermenta-
tion extract was purified by column chromatography over silica gel, Sephadex LH-20 and semi-preparative HPLC. The
structures of isolated compounds were identified by NMR and MS. As a result, six compounds , peniginseng B (1) , peni-
ginseng A (2) ,4-(3,4-dihydroxybenzamido) butanoic acid (3) ,methyl 4-(3,4-dihydroxybenzamido) butanoate (4) ,
peniamidone B (5) and chaetoglobosin G (6) ,were obtained. Compounds 1-5 exhibited good radical scavenging activi-
ties against DPPH with ICy, values ranged from 3.9 to 27.4 pM. Compound 1-6 ,at a concentration of 50 pg/mL,showed
weak inhibitory activity against AChE with inhibition rates from 25.2% to 32. 6% ,respectively.
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1.2 USR5

IR Ry INOVA-400 MHz 5 4% 4 4%
PIEAL (€ Varian 23 F], TMS R INFRY) ) ; FIEAYL .
ESI-MS ( 2& [E Thermo Finnigan 7\ %], Waters 2695
LCQ-MS) ; #1: 2 #r S i 2 R M FHaE K H (10 ~ 40
pm ) (77 B AL TAE WA W) )  Hi R BEEE Sepha-
dex™ LH-20 ( Amersham Pharmacia Biotech AB) ; 2
FrAE ] Synthware™ 3§ 385 hin H 4% (b 57 Synthware B
AL AR 2 7)) 5 43 M i RO AR €83 £ : Thermo
HPLC 8, 35% 45 1 #& I 5 208 AH 8335 {3 Waters
HPLC (a5 ; B 40 M KoF-: FA1104 1,1 x 107 |-
R AN BT A . ZF-6 BY, i 5%
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Genbank ${4f 22 P 48 R AHALL T J& 1Y 1TS JE A 471,
F MEGA 6 %4 Clustal X J7i& 4T REE R G 0,
KB HAEX WA E R R G R EW
1.4 HEXRE

OO T 4 °C RO TR AR e AP 21 PDA [ {4 35 77 5k
(%0 20 g, BlE D 20 g, Hh4% BRARMK 1000 mL)
SR IR EARCE T 28 CHiFRA PR FE S d B
TS B T R Pk 2 A 150 mL B R 5 55 57 5k
(ZZFHH 20 g AP TREN 10 o, WERR — 81 0.5 g, B
MRBE 0.3 g, H%INE 10 g, BERERY 1 g, TOKHBF 0.3 g,
H#E&EE 20 g, F &K 1L) /9 500 mL = A ,28 C |
180 rpm Z5F N, FEIRKGI% 72 h, 4 Fh 14 2%
£ 300 mL E 3 S REFRRA 1L =M, T 28 C
LG 30 d, Ak 30 9
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il &R EEY 1 (1, =10.6 min,212 mg) (L&Y
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(1) 0. 1U/mL Z, Pt ARB R B W, 8 S I 10 L 7%
DUFE A + 150 Wl PBS ¥ (AO) |, 25 %t R 10
wL 2% [f) DMSO-PBS ¥ + 150 wL [ PBS %W
(BO) . #f 96 FLAZ T 30 CILE 20 4 a, 45434
ISR FR A1 6.25 mM (15,5 - FRALIL(2-fil§
FEARHER ) VA5 6. 25 mM AR 2 BEAR B 7 7 40
pL; 96 FLAR T 30 CHlE 30 40405, T REAR I
405 nm P EAFLA OD HWOGE TR S
Yt 2 R RE R A 1 T 1 o TR A SR
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2 IGHER

2.1 HEHRETE

W FE4E S o B kR GZWMIZ-39 i ITS 51 £
J& -} 564bp ( GenBank accession No. KX879550) , i
11 Blast HeXt, GZWMIZ-39 (¥ ITS JFHIFl Penicillium
cavernicola FAIRIIRME R 99% , i R G0 & B W HIH
2 DL 1, EiE GZWMIZ-39 5 Penicillium cavernico-
la ( Accession No. KJ834505. 1) B — &, W ¥
GZWMJZ-39 #] 5 %58 N Penicillium cavernicola .,
i

40 | Penicillium crustosum KX664375.1
871 Penicillium sp. KP857656.1
ti AY373900.1

Penicillium

Penicillium commune KU561925.1

Fungal endophyte KT291080.1
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Fig. 1 The phylogenetic tree of GZWMJZ-39 generated by

ITS sequences analyses

2.2 SHBEE

&1 TEUk;' H NMR (400 MHz, DM-
SO-dy) 8,:2.47 (2H,t,J = 7.2 Hz,H2),3.39
(2H,dt,J = 5.7,7.2 Hz,H-3),7.26 (1H,d,J =
2.0 Hz,H3'),6.74 (1H,d,J = 8.2 Hz, H6'),
7.16 (1H,dd,J = 2.0,8.2 Hz,H-7"),8.18 (1H,t,
J = 5.7 Hz,NH);*C NMR (100 MHz, DMSO-d, )
8c:173.1 (C-1),166.2 (C-1'), 148.4 (C5'),
144.9 (C4'),125.7 (C2'),119.0 (C-7"),115.1
(C6'),114.9 (C3'),35.6 (C3),34.0 (C2);
ESI-MS m/z:226.1 [M +H]* . LI %cdE 5 k'™

X R SEAR— 2, 00 2 AL B W) 45849 Peniginseng B,
LI 2,

wEWw?2 JTfaEk;'H NMR (400 MHz, DM-
SO-dg) 6,:2.55 (2H,t,] = 7.4 Hz, H2) 3.43
(2H,m, H-3),7.24 (1H,d,J = 2.0 Hz, H3'),
6.74 (1H,d,J = 8.2 Hz,H-6"),7.15 (1H,dd,J =
2.0,8.2 Hz,H-7"),8.21 (1H,t,J = 5.6 Hz,NH),
3.59 (3H,s,0CH,) ;”C NMR (100 MHz, DMSO-d, )
8¢:171.9 (C-1),166.2 (C-1"),148.3 (C-5"),
144.8 (C4'),125.6 (C-2"),118.9 (C-7'),115.0
(C6'),114.8 (C-3"),51.4 (1-0OCH,),35.4 (C-
3),33.7 (C2);ESI-MS m/z:240.2 [M+H]*, L)
R S SR X R AR — B W E RS A R
N peniginseng A, JLIF 2,

wEWw3 Lk, ' H NMR (400 MHz, DM-
SO-dg) 6,:2.55 (2H,t,] = 7.4 Hz, H2) 1.71
(2H,m,H-3),3.22 (2H,m,H4),7.27 (1H,d,J =
1.8 Hz, H3'),6.75 (1H,d,J = 8.2 Hz, H6'),
7.18 (1H,dd,J = 1.8,8.2 Hz,H-7") ,8.16 (1H,t,
J = 5.6 Hz,NH);*C NMR (100 MHz, DMSO-d, )
8c:174.5 (C-1),166.4 (C-1"),148.4 (C-5"),
144.9 (C4'),126.0 (C2"),119.1 (C-7"),115.2
(C6'),115.0 (C-3"),38.7 (C4),31.3 (C-=2),
24.8 (C-3);ESI-MS m/z:240.2 [M+H]*. Ll %K
a5 Sk 0 B B — B B E AL S A R R 4-
(3,4-dihydroxybenzamido) butanoic acid, JWLIE 2,

wE&Ww4 L E AR H NMR (400 MHz, DM-
SO-d,) 8,:2.33 (2H,t,J] = 7.4 Hz,H2),1.74
(2H,m,H-3),3.20 (2H,m,H4),7.26 (1H,s, H-
3'),6.73 (1H,d,J = 8.2 Hz,H-6"),7.16 (1H,dd,
J = 8.2 Hz,H-7"),8.15 (1H,t,J = 5.5 Hz,NH),
3.57 (3H,s,0CH;) ;”C NMR (100 MHz, DMSO-d, )
8c:173.2 (C-1),166.2 (C-1'),148.2 (C-5"),
144.8 (C4'),125.8 (C-2'),118.9 (C-7"),115.1
(C6'),114.8 (C-3"),51.3 (1-0OCH,),38.4 (C-
4),30.8 (C-2),24.6 (C-3);ESI-MS m/z:254.2 [M
+H] "o BUE B 5 sck oo e, AR — B B E
AbE W) 45 K5 2~ methyl 4-(3, 4-dihydroxybenzamido )
butanoate , UL[&] 2,

&S5 TLEER;'H NMR (400 MHz, DM-
SO-d,) 8,:8.15 (1H,brs,NH),7.26 (1H,s,H-3),
7.16 (1H,d,J = 8.0 Hz,H-5),6.73 (1H,d,J =
8.0 Hz,H-6) ,4.01(2H,t,J = 6.0 Hz,H-12),3.21
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(2H,m,H-9),2.00 (3H,s,H-15),1.58 (2H,m,H-
11),1.52 (2H,m,H-10) ;" C NMR (100 MHz, DM-
SO-dy) 8.:170.5 (C-7),166.1 (C-14),148.5 (C-
2),145.0 (C-1),125.4 (C4),118.9 (C-5),115.0
(C-6),114.8 (C-3),63.7 (C-12),38.6 (C9),
25.8 (C-10),25.8 (C-11),20.8 (C-15) ; ESI-MS
m/z:268.2 [M+H] ", LI %o 530k wf ig,
AR —Z, 102 B PS5 IR peniamidone B, TLE] 2,
wEwe RiktEg; [l +82 (c0.1,
MeOH) ;'H NMR (400 MHz, DMSO-d,) &,:10.93
(1H,s,1’-NH) ,8.27 (1H,s,2-NH) ,7.42 (1H,d,J
= 8.0 Hz,H4'),7.34 (1H,d,J = 8.2 Hz,H-7"),
7.09 (1H,s,H=2"),7.07 (1H,t,J = 8.2 Hz, H-
6'),6.99 (1H,t,J = 8.0 Hz,H-5"),6.11 (1H,m,
H-13),6.05 (1H,d,J = 10.0 Hz, H-17),4.94
(1H,m,H-14) ,4.46 (1H,d,J = 7.8 Hz,H-7),
3.58 (1H,brs,H-3),3.12 (1H,t,J = 10.0 Hz, H-
4),2.84 ~3.05 (2H, m, H-10),2.74 (2H, m, H-

. o} o]
< <

22).2.43 (1H,m H-16),2.35 (2H,m,H-21) 2. 02
(1H,t,J = 7.8 Hz, H8),1.892.41 (2H, m, H-
15),1.74 (3H,s,H-12),1.52 (3H,s,H-11),1. 15
(3H,s, 18-CH,), 1.00 (3H,d,J = 7.0 Hz, 16-
CH,) ;"”C NMR (100 MHz,DMSO-d,) §:209.0 (C-
23).206.2 (C20),197.0 (C-19),174.2 (C-1),
156.9 (C-17),136.2 (C-1'a),133.7 (C-6),133.5
(C-14) ,131.5 (C-18),127.7 (C-13),127.1 (C-3'
a),125.7 (C-5),124.0 (C-5"),121.0 (C-2"),
118.5 (C=6") ,118.0 (C4'),111.6 (C-7'),109. 4
(C-3"),67.3 (C-7),60.9 (C9),57.5 (C4),52.3
(C-3),50.2 (C8),40.3 (C-15).37.1 (C22),
32.9 (C-16),32.5 (C-21),32.0 (C-10),19.3 (16-
CH,),16.9 (C-12),14.6 (C-11),10.0 (18-CH,);
ESI-MS m/z:529.3 (M + H]", LI F%IEE X
BRUCT R HR, AR -, M E S WS N
chaetoglobosin G, I, [&] 2,

2 kEW1~6 MLFEEN

Fig.2  Chemical structures of compounds 1-6
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FAPEXTIE Vit C 8 1C5 {4 13.0 pmol/L,
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