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A new diterpene glycoside associated from marine-derived Penicillium sp. H1
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Abstract: Objective To identify the active metabolites of Penicillium sp. H1 isolated from Beibu Gulf of Guangxi. Methods The
isolation and purification of compounds were performed by means of column chromatography with silica gel. And their structures
were elucidated through the analysis of UV, MS, NMR, and specific rotations. The bioactivities of compounds against Fusarium
oxysporum f. sp. cubense were assayed by paper diffusion. Results Three diterpenes (1—3) were isolated from the fermentation
broth of Penicillium sp. H1. Compound 1 was identified as a new compound and named xylarinonericin D. Compounds 2 and 3 were
identified as BE-31405 (2) and sordaricin (3), respectively. Compounds 1 and 2 showed moderate antifungal activity against
Fusarium oxysporum f. sp. cubense with MIC values of 32.0 pg/mL and 16.0 pg/mL, respectively. Conclusion Compound 1 is a
new diterpene glycoside.
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Ji. ALEE (EED AR E RS, B
A IR IR eI P 1
TEERAE YIS T R AR = ot Fe e A il . R L,
IR VE L SRR R R AA IR K ), BEM
A BB 2 KRR A R 0B R 2t AL S
Mo ARVRBLLR TGS S G 5 & TR
N, RIVEKK Penicillium sp. H1 W) KRB F=W)1E 2
ik (TLO) )5 SnHFE AR, HH
RKIEFEWILE 100 pg/mL R EIRE T, X & AN 20
H RN EA N 13 mm. ARBAMNKE L
IR IR h 73 B AS B TE K Penicillium sp.
H1 AR 28 T 1 S ER AR E D
(xylarinonericin D, 1) F1 2 A~ &14L&4) BE-31405
(2) F sordaricin (3). Z5&HEALHER . PG5 4RF
fiE (UV. IR\ MS. NMR) Z&ffisE T &9 451
(Bl Do FFxHb&WitAT 1 i) A& 200 i s
M, SR ERUEY 1A 2 B S5 1|
FREMZEREENE, RAMIEIRE (MIC) 73314
32.0. 16.0 pg/mL.

1 AP 1~3 B
Fig. 1 Structures of compounds 1—3
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Agilent-DD2 500 % HEILIRIN (Agilent 24 7] )
Mariner API-TOP )i (EEMNHAEY RA A
#]); Q-TOF ULTIMA GLOBAL GAA076 LC &7 ¥
ESI-MS (Z£[H Waters A 7] ); Nicolet NEXUS 470
RILT A4 (35 [ Nicolet A7) ); POLAX-L A jiE
HAX (E[E ATAGO AF]D; Al & i = itk ik
e H G Bt THERA D HCB-1300 V i
TAEG GE/RATD; YXQ-LS-75S1 AUk fy 7%
ROKE & CTURILF AR s SPX-500 BUfE 51 77
Fi CEMHEERETT AR AR A E])D .

PEE B BETR .05 TR Ak, R
TR B SR Tl AL SR Al

1.2 EHSERIER

B Penicillium sp. H1 703 B PHAE 35 1k
DU (2017 4F 11 HRET T VU A6 HR I i 5
(N21°44'39", E108°35'25").

REEREFR: TR, BPiasss (5%
3d) PR T 25 300 mL BB 2 55597 Rs
TR CHEREE 20 g BEREE 3 g ROKIK 1 g Hil4
B 10 g+ Mk 10 g MgS04°7H,0 0.3 g+ KH,PO, 0.5
g. NaCl 33 g, H¥K/K1L) MHEEM (1 L) 4,
28 CHrERFE30d, KEFE20L.

1.3 EMHEYRERS B

1.3.1 Bk Penicillium sp. H1 $2lUHIH1 % s
FEWIR FH 2B A 8K 1 AR R B Ay I, e
LRI Ay ) 80% A AR I - f i, g, JRUE
W4 Ja FES TR O R BUKAH, RIEFR ARG R Z. B %
W, WARENZE 5.0g.

132 WIS E IR E TR R A
e, DA EE-BERL 8 (1021, 811, 611, 4:
1o 2000 1000 102) BEEEVEmL, W, kgife4
TLC fxill & 315 2] 4 M4 (Fr. 1~4), Fr.2 (534
mg) £ RAHEERAE B (30%~100% H EE-7K &
g0 BEEEVEL, WA, WRYE IS4 TLC kil & I3 2
3G Fr. 2.1~2.3. Fr. 2.2 (43 mg) KRR
s, DUATMER-BEER W (50 1—1 1 1) BREEBEN
AR A1 (2.4 mg) F12 (5.7 mg). Fr.2.1 (64
mg) KRR IS, AihE-BERR L0 (5 2—1 ¢
D BEEERAAZMEEY) 3 (104 mg).
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Rk, FRE TR S TR R A b, BIE T 28
CHEFRFA, BRI 12~24 h, MR G4
POEE PR o R R A P T R . S TR A A 4k
S DL A5 M BRI 5E H s N HIREE (MIC).
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A CooHygO110 ZLAMEIELS HIFRFE (3357 cm™ ).



* 5748 ©

¢ %% Chinese Traditional and Herbal Drugs 2F 49 % 25 24 3§ 2018 &£ 12 A

HRIE (1638 cm™) 25 H AL B R b« 24k B
YIS EY 2 AR R INRY, W12 W 9 [F &
P =i RAEY . LA B rn] UAIIT A &
VIR RZ A sordaricin®. "H-NMR (£ 1) & H LR
55 1 MSEESALES 0u 6.01 (1H, brd, J = 3.1 Hz,
H-2); 1 ME-EES 049.77 (1H, s, H-17); 3 H
FA(55 04 1.01 (3H, d, J= 6.7 Hz, H-16), 0.97 (3H, d,
J = 6.7 Hz, H-15), 0.80 (3H, d, J = 6.5 Hz, H-20);
x 1 La&YW 1 B NMR HiF (500125 MHz, CDCl;+
CD;0D)

Table 1 NMR data of compound 1 (500/125 MHz, CDCL;+
CD;0D)

A S Sc

1 148.5, C
2 6.01 (1H, d, J=3.1 Hz) 130.2, CH
3 2.66 (1H, t,J=3.5 Hz) 46.2,CH
4 1.91 (1H, m), 1.30 (1H, m) 28.9, CH,
5 583,C
6 72.6,C
7 64.2,C

8 1.90 (1H, m), 1.74 (1H, m) 28.8, CH,
9 1.80 (1H, m) 412,CH
10 2.10 (1H, m) 30.9, CH
11 2.11 (1H, m), 1.25 (1H, m) 31.8, CH,
12 1.88 (1H, m), 1.00 (1H, m) 26.1, CH,
13 2.09 (1H, m) 412,CH
14 1.91 (1H, m) 27.5,CH
15 0.97 (3H, d, J= 6.7 Hz) 22.0, CH,
16 1.01 (3H, d, J= 6.7 Hz) 20.7, CH,
17 9.77 (1H, s) 205.3, CH
18 174.6, C
19 436 (1H, d, J=11.0 Hz) 71.2, CH,
426 (1H, d, J=11.0 Hz)

20 0.80 (3H, d, J= 6.5 Hz) 16.9, CH,
21 171.5,C
1’ 4.87 (1H, s) 108.1, CH
2 4.11 (1H, brd, J = 5.0 Hz) 72.6, CH
3 5.49 (1H, dd, J= 5.0, 7.5 Hz) 722, CH
4 4.68 (1H, dd, J="7.5, 4.3 Hz) 77.3,CH
5" 439 (1H, d,J =43 Hz) 69.2, CH
6 170.0, C
7 2.05 (3H, s) 20.0, CH;
8 339 3H, 5) 55.0, CH;

DEPT-135 &7~ 5 MEHIAF 5 dc 71.2 (CHy, C-19),
31.8 (CH,, C-11), 28.9 (CH,, C-4), 28.8 (CH,, C-8),
26.1 (CH,, C-12), X% NMR ¥ 5t &M
sordaricin 1RARALY!, #E7RH M sordaricin IRTEY)
A 1) 'H-"H COSY #4517 A -S4
X (E2), &Y 1/ HMBC B BT <8
E-OE R A E S (Bl 2). ROESY # K+
gy H-20 5 H-13 M1 H-17 M55, #E 7%a
HIEER% A sordaricine ZAL S VIILELE T — BObE A B
=5 0c69.2 (CH, C-5),77.3 (CH, C-4"), 72.2 (CH,
C-3), 72.6 (CH, C-2'), 109.1 (CH, C-1"). 'H-NMR %
T NS S S on 439 (1H, d, J = 4.3 Hz,
H-5), 4.68 (1H, dd, J = 7.5, 4.3 Hz, H-4'), 5.49 (1H,
dd, J = 5.0, 7.5 Hz, H-3"), 4.11 (1H, brd, J = 5.0 Hz,
H-2'), 487 (1H, s, H-1"). KT ¥ERAE 5K EE,
HMBC i B L T BT (0n 2.05) SHkIEHK
(0c 170.0) A1 1 MRHERIES (Oc 72.2), KHE
BT (0u 5.49) SEFHEK (6c 170.0), HHEER T
(0n 3.39) HEXRHIERIES (6c 109.1), KHIEF T
(0u 4.39) HEHILW (6c 171.5) HIIZEMHKES (K
2). Sordaricin i B JLAIHE F B 1 B AR HE DG HE
() HMBC 15 5 : IRWH LT T (0 4.39) SHcdkmn
(0c 171.5) MIFHRAGE S KRIEM . B B ROESY
BAHMKAES, WEWr BRI EE D, B
AR R ROAR A8 5 H HOR H W . ARYE H-3'A1 H-4/
Z KIS AW E (J = 7.5 Hz) #ERTH H-3'M
H-4'"#8 a $8 B AL T-HEIA I S 100 MRS H-2'F0 H-3'
(J=5.0Hz) 28]l H-4'F1 H-5' (J=4.3 Hz) 2]
NI A5 B0, IR Y H-2002 T e B8 HAN H-3'[F]
H-5'0%F e 8 H A1 H-4'[FH . &4 &5 SCk ik
) xylarinonericin C 978 42— 51, #okib &
Y1 ar B NR R Do

COOQH
= 'H-'"H COSY
~— HMBC
#\ ROESY

o)
So~> OH
0 0
0
O ) OH

2 &4 1 HEZE '"H-'"H COSY. HMBC. ROESY #g3%
Fig. 2 Key 'H-'H COSY, HMBC, and ROESY correlations

of compound 1
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th&W 2: AERAK. ESI-MS m/z: 555.1 [M+
Na]", 2 T2 CosH36010. 'H-NMR (500 MHz, CDCL5)
8:9.75 (1H, s, H-17), 6.08 (1H, brd, J = 3.6 Hz, H-2),
470 (1H, dd, J = 3.3, 3.2 Hz, H-5"), 4.67 (1H, dd, J =
4.5, 3.4 Hz, H-4"), 435 (1H, ddt, J = 4.6, 1.5, 1.3 Hz,
H-3'), 4.00 (1H, d, J=9.7 Hz, H-19a), 3.97 (1H, d, J =
9.7 Hz, H-19b), 3.66 (1H, d, J = 1.5 Hz, H-2"), 2.82
(1H, t, J=3.5 Hz, H-3), 2.29 (1H, m, H-14), 2.16 (3H,
s, H-4-OAc), 2.05 (1H, m, H-10), 2.04 (1H, m, H-11),
2.01 (1H, m, H-13), 1.99 (1H, m, H-8), 1.93 (1H, m,
H-4), 1.86 (1H, m, H-12), 1.72 (1H, m, H-8), 1.72
(1H, m, H-9), 1.27 (1H, m, H-4), 1.20 (1H, m, H-11),
1.02 (1H, m, H-12), 1.01 (3H, d, J = 6.7 Hz, H-16),
0.93 (3H, d, J = 6.7 Hz, H-15), 0.77 (3H, d, J = 6.8
Hz, H-20); “C-NMR (125 MHz, CDCl;) &: 206.0
(CH, C-17), 174.3 (C, C-18), 170.8 (C, C-4"-OAc),
147.7 (C, C-1), 130.9 (CH, C-2), 118.6 (C, C-1"), 99.9
(CH, C-6'), 77.8 (CH, C-3"), 74.2 (CH, C-5'),72.6
(CH, C-4"), 72.1 (C, C-6), 67.1 (CH,, C-19), 66.0 (CH,
C-2"), 64.8 (C, C-7), 58.7 (C, C-5), 46.0 (CH, C-3),
41.3 (CH, C-13), 41.2 (CH, C-9), 31.9 (CH,, C-11),
31.0 (CH, C-10), 28.8 (CH,, C-4), 28.5 (CH,, C-8),
27.5 (CH, C-14), 26.2 (CH,, C-12), 22.1 (CHs, C-15),
20.9 (CHj, C-16), 20.5 (CHs, C-4'-OAc), 17.0 (CHs,
C-20), VA E¥dE 5 sckfig —s Y, ket i
¥) 2 4 BE-31405.

th&Y 3: AEHA, ESI-MS m/z: 355.2 [M+
Na]™, 7373 CyoHs04: "H-NMR (500 MHz, CDCl5)
8:9.75 (1H, s, H-17), 6.07 (1H, brd, J = 3.6 Hz, H-2),
3.91 (1H, d, J = 11.0 Hz, H-19a), 3.49 (1H, d, J=10.7
Hz, H-19b), 2.52 (1H, t, J = 3.9 Hz, H-3), 2.32 (1H,
m, H-14), 2.07 (1H, m, H-10), 2.06 (1H, m, H-8), 2.04
(1H, m, H-11), 1.98 (1H, m, H-13), 1.92 (1H, m, H-4),
1.83 (1H, m, H-12), 1.72 (1H, m, H-9), 1.70 (1H, m,
H-8), 1.23 (1H, m, H-4), 1.21 (1H, m, H-11), 1.03
(3H, d, J = 6.6 Hz, H-16), 1.01 (1H, m, H-12), 0.96
(3H, d, J = 6.7 Hz, H-15), 0.84 (3H, d, J = 6.4 Hz,
H-20); "“C-NMR (125 MHz, CDCl;) &: 205.8 (CH,
C-17), 175.4 (C, C-18), 148.1 (C, C-1), 130.7 (CH,
C-2), 73.8 (C, C-6), 66.3 (CH,, C-19), 66.2 (C, C-7),
58.9 (C, C-5), 46.8 (CH, C-3), 41.4 (CH, C-13), 41.2
(CH, C-9), 31.8 (CH,, C-11), 31.1 (CH, C-10), 29.2
(CH,, C-4), 27.9 (CH,, C-8), 27.5 (CH, C-14), 26.3

(CH,, C-12), 22.1 (CHs, C-15), 20.8 (CH3, C-16), 17.0
(CHs, C-20). iZ AL &P i 8dis 5 Scmikdios — 3>,
WL BG4 3 N sordaricin.
2.2 HNECEMEMIREE R

AW 1R 2 0 B BE AL 25 1 B A A A5 IR )
T, MIC 2305128 32.0 A1 16.0 pg/mL CBH 1 24 1R
] MIC 4 2.0 ug/mL),
3 g

W S AR AR A A I TR A AR B
P Penicillium sp. H1, IXPRH E B =4 —n52R
Vg, B3 AZEERAEY (1~3), HHih a1
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K 2505 B A HDE P (MIC 4> %A 32.0 H1 16.0
ng/mL) . 45 SR B RIE 1) F B N A s )
JFR R B HE— DI R R A

JEERE (VD R 2 AR DR IR
R TR DM, SC T B IR AR
PRI TR FE D o KT P AL SRR ) B B
(IR AR 7= 0 AT 9 A8 545 B 7 8 Ak 114 40 5 A
YoE b, B RO AT IE T B AT PR I P
WEEVI R IR, AR AR IEAT IR G AR = (1
U, Jed S S5H EEMMAEY R, Hjdid
FRETF R B, 6T 0307 g i SR R 1) L 1 IR AR
AR = Pt A 9 JiR T 3 1 1 A B TR, [
b, AU VS o o YR ) LR R S AR B R
EIS N N A YSE R Y e =S (k= SR i E AN B
REEEFHAEY.
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