EEEEE,ENW,E AMERGRBENEER Penicillium sp. GXIMD 03101 B R 2% X 1§ 7= ¥ 5 55

oBEETS

Bt R FIERNESTE Penicillium sp. GXIMD 03101 BIX 2%
Rigr=mmx"

WEE LGSR AW FAR, ERMTL KRR HRE S R
L) BXERIERRIRER. S BhT 530004;2 ) B P EHXFHEBNFLGE. ®HT 530200

WE. TR EBRE Acanthus ilicifolius L. RIBEWNAEFE Penicillium sp. GXIMD 03101 #Y R AT 5
TR R AR AT 2 AT B I A )2 T R 2 ) 5 8 RBORH 2 35 Xof OR oK i T 7 0 R AT 3 18 i A R D A i R i Oy vk
WEAE VRIS IF XM B WL - 4 BEAT U MR RIS VER . 45 R BoR  WINAE TS & Penicillium sp. GXIMD
03101 H 4B R E Y 13 ME-EY .43 98 (+)-rugulosin A (1), (+)-rugulosin B (2).1,1',3,3',5,5 -hexa-
hydroxy-7,7'-dimethyl[ 2,2 -bianthracene ]-9,9',10,10 -tetraone (3).questin (4) ,emodin (5) .questinol () .
uridine (7).2'-deoxythymidine (8).5'-O-acetyl uridine (9) . ergosta-5,7,22-triene-38-ol (10).(3R)-6-
hydroxymellein (11) .6-hydroxy-8-methoxy-3,4-dimethylisocoumarin (12) il indole-3-acetic acid (13), H:
o AL E WL X I R A0 R B A G Y A M R O L MR BE O 10 pemol /1L BN JBR R R AR B 1 4 ARy
75.6% . VL EEER R L WG TIT K LI N AR T R R IR Y R ARG IRE IR 2 W S A T W B A

KB AW ERE WAEER  Penicillium sp.  WHACHTF=Y  HilHE IR E S

MES %S R284  XEFRIEE.A 0 XEHE.1005-9164(2022)05-0839-07
DOI:10. 13656/j. cnki. gxkx. 20221116. 003

ST ) A A T ARG 0T AR DX ) I
U LA A B TR BRI i IR B LR B

PR KRl R R R R e e S S
penicieudesmol F'™' | M ¥ Fl 25 4 B () -

A= WO G AR T ) Y 45 4 28 LRI AR S I B 2
PR, AR, NARRIBENAFR D LU TR 2480
BRI B T PR R AR AT B R T A ) AR
WRE 2K 4= W) B8 penicisulfuranols A — C*, B i it
TR YR R TE 251k A W) penicianstinoids C— EF!, A

oxypenicinolines A Ml % F & XX S5 W (R)-2-
chloro-3-(8-hydroxy-6-methoxy-1-oxo-1H-isoch-
romen-3-yl) propyl acetate'® , DL J ELA B 48 3% 1 14
=K AEE ) pinophols C— D4 DL F#FIE £ W
INELAR P AR 5 25 o 425 9 05 1 R AR 7 A R 259

YA B .2021-12-27 14 © B #:2022-02-10

* W OH A R A T H (2021GXNSFBA220072,2020GXNSFGA297002) . )~ 1 & 4% W & 4 # JF & #F 3£ 8 8 4 42 91 T H (2021KY0318) ., )~ 1 &
[E 25 K % 2020 £ -+ & B 3 34 T (2020BS024 ) A1) ¥ F IE 25k O\ A ¥ # T H (05019055) ¥ B .

[ % 1

WEEA97-) .k AEER LR E . THENFHEFERBADMEFAE.

[ x&AREEH]

B 1990 ), BB EH R R, E TN E W E KR LK G F A K E-mail: XXBai2014@163. com,

L5 A A& x1

EEL. Y ENW.E A E A G RENETE Penicillium sp. GXIMD 03101 # % Z & # 7= 1 #F 5 [J]. 7~ T FH % ,2022.29(5) :839-845,
TAN Y Y.CAO G P,HUANG ] L,et al. Studies on Secondary Metabolites of Endophytic Fungus Penicillium sp. GXIMD 03101 from Mangrove

Acanthus ilicifolius L. []]. Guangxi Sciences,2022,29(5) :839-845.



AR ,2022 £,29 %, 5 5 #§ Guangxi Sciences,2022,Vol.29 No.5

5 AL &P B AR KW 1, v RARTE 1 7 W) Y
FEEMNR T M Z—, AKX — R % R Acan-
thus ilicifolius L. R UR ) N 75 B Penicillium sp.
GXIMD 03101 iR G A ™ Wt 15 058, SR JH 2 Fh
AR B AR B P L & IR XL & W AT T
IR g O PR O S A R — 2D WS R LT N A R
50 R R BT o it g 24 ) 4 L ) o i

1 #MHERFIE

1.1 ###
1.1.1 Z&ZMEHE 5K

SHIMADZU LC-2030C & &8 A (%X (H A&
By HEZN A)D  Bruker AV-400 MHz # 5 #% f% 3t 4% 4
(Fit+ Bruker A ), INM-ECZ600R # 5 #% #f 3 4
I CH AR TR 4 EYELA N-1300D Jig #% 2%
BAL CH A KR 50 B4k A B A D, 3 Fl 2 i
EP225SM-DR HL F K F (Hi + 3% F] %€ #r 2 7D,
WEFH-2038 54620 58 40 40 A A O M 55 A 5 A FR
N ,300 — 400 HIEARREE K . HSGF254 i 2 )2 b ik
JEEAR CHR 3 Y0 A Rk B T 2 A7 BRA |1 5 /b i 7k o
HARE R (1 AR AE AR B B A BR A ED
Sephadex LH-20 (I 22 v bk Az AL B} B0 A BR 2>
Al S A EE R T VW (OB A, i 2R R
AT BR S | o FBE (b ali, i 5L T e 2l R A
BRAFD .
1.1.2 AHkRE

N 8 Penicillium sp. GXIMD 03101 43 &
AL WA % B Acanthus ilicifolius L. BIAR S,
% B RS T 2020 4F 7 AR ATV D20 R Ak A
BHARG X, WA T 6P BE 2R
YW BE , N 88 Penicillium sp. B A, GenBank
2 MZ971181,
1.2 A&
1.2.1 AL BRA

TR G WK S BRI N Penicilli-
um sp. GXIMD 03101 F.— B 74 1) B 44 55 4 %5 4 Bl i
(PDA) iR S PR bk 7 42 5 3 I K 1 5
EYERIEIMIK (PDB) WAR: IR H . o PDB W1k
WIRFE T 37°C . 180 r/min LK PR % 55 3 d
PAIF T, ¥ 4 mL P PR B2 A 2 K# 80
g FORKEFREM 1 L = Mh, 3% 150 M, = 8 &1
THiFE 30 d.

1.2.2 e RBRE 455

40 L TR CBRAWURRE G 1 12 kg KoK
IR A3 R BRI A 5 d . A I k4 25 O
R 150 g. R FRE AR 20T BE B AE 20T 2
il B 1R O R (0 35 0T IR B IR AT 4y B Al Ak I R A R
PR A E B A .
1.2.3  FMARA M i s el B oy ik

H T At Ak 5 P A 0T A X L D L2 A
S RS2 SOk 8 1) 7 12 % 5 4 Ak & 4 1 AT L Ik
J s 0 L5 0 L 2k R R AR e 4 L (SW1990) Ty
I XT G, BH M X BB SRR R E . K B0 U Y i
JeE A MM 2] 96 FL 4 M Bx SR AR (AL 200 pL), BT
STCEEFRMIH 78 5% CO, WAMF TR 3 24 h, &
LA AIMA 10 pL # B AR TRNREE (5 AN 1Y
WAEE Y, IF LAIE 5 40 Mk 25 (0 B/, 15 57 48 h, B
FLFEIA 10 pl. 3-(4,5- " H FLmEms-2)-2,5- K K
DU MR ER (MTT) WL 4k2e 5 4 h, B, E8
EVEWREALIA 100 pL —HEE A (DMSO) , #§
Vi 15 min, fif fh 7R 58 4 5 ff . FH 8 Ar A 2 B AL AE
570 nm At F WL B (OD D), i M #l % (IR, IR
(%) =[(OD 4yss = OD 5 /OD 44 1X100%,

2 HRE5SMH

2.1 LEYHREESBER

40 L 1Y LR £ T 28 UK K T W 7 W) s e 7 1 352
B 22k U IE AR RE AT 2T (A - 2R R - W
BE=100:0:0-0:100:0-0:0:100)%% 10
H45r (Fr.1-Fr.10),

Fr.5 (8 g) % it % FE 1E A RE I AL Z T CAH I
B : 2R M - HEE=100:0:0-0:100:0-0:
0:100) 5% 9 44> (Fr.5-1 - Fr.5-9), Hih
Fr.5-3 1L 4411 (40.6 mg), Fr.5-2 (50 mg) &
i Sephadex LH-20 #E M AE)JZ T (4l FF D L il £ &5
ROBAH RS (PR 7K =90 @ 10) 4fifbE 25 W5
(2.0 mg.9.7 min), Fr.5-4 (100 mg) £t JE X
ARERCAEZ M (HEE @ 7K =10 @ 90 — 100 = 0) ., 24l
H AR AR RS (0 UK =90 @ 10) 4ifbi5g 24k
44 (7.7 mg,14. 0 min), Fr. 5-6 255 2 i %5 5 3%
WA s (B - K =95 :5) aifki8 31L& 910
(4.6 mg,5.6 min) L5 %12 (5.1 mg,12. 8 min)
L4413 (4.8 mg,15.7 min), Fr.5-8 (4 g) &5t
IR AR 2 Ak @ RO Tg - W EE =
50 :50:0-0:100:0-0:0:100) 9 & FHEER
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FEJEMT (B 0 K =10 : 90 — 100 : 0) .2 il 55 &5 5%
WAHEGE (FPEE 0k =70 @ 30) 4ifbiB8LEHW6
(3.6 mg,10. 1 min),

Fr.8 (6 g) Zad % & IE M RE A Z T (fa i
Bt : ZBROTE @ HEE=50:50:0-0:100:0-0":
0:100) 45| 7 A~%H 4y (Fr.8-1- Fr.8-7), Fr.8-3
(2 @) Gl h IR A EE A ZE BT (B @ K =10 ¢
90100 : 0) 55| 9 44> (Fr.8-3-1 - Fr.8-3-9),
Fr.8-3-5 &3 2 il & = RO AR B35 (HBE - K =
65 :35) itk # A2 (31.2 mg,21. 7 min),
Fr.8-3-7 2 i P il £ & RO AH 3% (i K =
83:17) 4lifb 3 E b A1 (37.8 mg.23.6 min).
Fr.8-4 (1.5 g) & it b e SO Ak I AE 2 A (i -
K=10: 90 — 100 : 0) . = il & &5 &% W A 3% (H
i K =15 : 85) 4lifbfR {599 (13.5 mg,.14.0
min), Fr.8-6 (1 g) Zi & SOAH kAR 2 (H
B 0 7K =10 1 90 — 100 : 0, 2 il 45 w5 20 W AH (3%
(HEE : Kk =5:95) 4ifb 5 2LEWT (9.2 mg,9.0
min) F{L&#8 (8.8 mg,17.0 min),

Fr.10 (2 @) Zad i EAMERH 2 (AR
ft 0 FEE=100:0-0:100) 4% 8 144 (Fr. 10-
1-Fr.10-8), Fr. 10-2 2 i 2 il £ = 20 A %
(FEE: K=90:10) 4ifb B 8L A W3 (3.6 mg,
17.7 min) .
2.2 EYMEN

LR BB N T Penicillium sp. GX-
IMD 03101 Hi43 85 13 b A 90, © AT 25 44 n &
1 iR,

OHO OH

0
1:R=CH, 3
2:R=CH,0H
0
HN YR
R, O OH 0N
U0 N
HO R, on
o OR,
4R,=OCH,,R,=CH,  7:R=H.R,~OH, R,=H 10
5:R,=OH, R,=CH, 8:R,=CIH,. R,=H, R.=H
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Fig.1 Chemical structures of compounds 1—13

2.3 HEWRIRKIE TR
fE&W1. a8 oR, 45 8 293°C,"H NMR
(400 MHz, DMSO-d, J in Hz) 65:11.45 (s,5-
OH),7.46 (s,H-8),7.19 (s,H-6),5.45 (d,] =4.0
Hz.2-OH).4.39 (s,H-2),3.37 (s,H-1),2.78 (d,
J=4.0 Hz,H-3),2.42 (s, H-11);”C NMR (100
MHz,DMSO-d ) 8¢:194.0 (C,C-9),185.9 (C,C-
10),180.6 (C,C-4),160.1 (C,C-5),147.5 (C,C-
7),132.0 (C,C-8a),124.0 (CH,C-6),120.4 (CH,
C-8),114.2 (C,C-10a),106. 1 (C,C-4a),68.5 (CH,
C-2),58.3 (CH,C-3),55.6 (C,C-9a),47.7 (CH,C-
1),21.4 (CH,;,C-11), # DA %498 5 SCak[ 9 ] 8
AT BB S A (+)-rugulosin A,

L& 2. ¥ 60K, 58 292°C."H NMR
(400 MHz,DMSO-d,J in Hz) 8;:14.78 (br s,4-
OH),11.52 (d.J =12.0 Hz.5,5-OH),7. 59 (s,H-
8).,7.46 (s,H-8'),7.29 (s,H-6),7.19 (s,H-6.6"),
5.50 (d,J =36.0 Hz,2,2'-OH),4.62 (s, H-11),
4.40 (s,H-2,2"),3.38 (s.H-1,1"),2.78 (t,] =4.0
Hz,H-3,3").2.43 (s,H-11");*C NMR (100 MHz,
DMSO-d¢) 8¢:194.1 (C,C-9),194.0 (C,C-9"),
186.7 (C,C-4),185.9 (C,C-4"),180.6 (C,C-10),
179.9 (C,C-10",160.2 (C,C-5,5),152.0 (C,C-
7),147.5 (C,C-7"),132.0 (C,C-8a,8"a),124.0
(CH,C-6"),120.7 (CH,C-6),120.4 (CH,C-8"),
117.0 (CH,C-8),114.9 (C,C-10a),114. 2 (C,C-10’
a),106.1 (C,C-4a),106.1 (C,C-4'a),68.5 (CH,C-
2,2'),62.0 (CH,,C-11),58.5 (CH,C-3),58.4
(CH,C-3"),55.6 (C,C-9a),55.6 (C,C-9"a),47.8
(CH,C-1,1"),21.4 (CH,,C-11"), ¥ VL F %8 5
MRL10 1% s A7 Xt B b B 912 i (+)-rugulo-
sin B,

L& W3 B 2040 k) oK, 1 2o 270°C ,'H NMR
(600 MHz, DMSO-d, J in Hz) 6;:12.78 (s, 1-
OH),12.04 (s,5-OH),7.27 (s,H-8),7.14 (s,H-
6).,6.69 (s, H-4),2.32 (s, H-11);"C NMR (150
MHz,DMSO-d ) 8¢:189.4 (C,C-10),182.0 (C,C-
9),164.6 (C,C-3),164.3 (C,C-1),161.0 (C,C-5),
148.1 (C,C-7),133.2 (C,C-8a),131.2 (C,C-4a),
123.7 (C,C-2),123.5 (CH,C-6),120. 4 (CH,C-8),
113.1 (C,C-10a),108.7 (C,C-9a),107.1 (CH,C-
4),21.4 (CH,,C-1D), ¥ DL - 5cds 5 ek [ 11 1504
TR, e kA3 o 1,17.3,3,5,5 -hexa-
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hydroxy-7, 7' -dimethyl[ 2, 2" - bianthracene]-9,9’,
10,10 -tetraone.

b6 W4 B 2048 K, 46 s 203°C,"H NMR
(400 MHz, DMSO-d,J in Hz) 6,4:7.40 (d,J] =
1.2 Hz,H-4),7.16 (d.J =2.0 Hz,H-5),7.10 (s,
H-2),6.79 (d,J =2.0 Hz,H-7),3.88 (s,H-12),
2.37 (s, H-11);”C NMR (100 MHz, DMSO-d;)
8::186.0 (C,C-9),182.4 (C,C-10),165.3 (C,C-
8),163.5 (C,C-1),161.7 (C,C-6),146.4 (C,C-3),
136.7 (C,C-4a),132.0 (C,C-10a),124.1 (CH,C-
2),119.0 (CH,C-4),114.4 (C,C-9a),112.1 (C,C-
8a),107.4 (CH,C-5),105.0 (CH,C-7),56.2
(CH,;,C-12),21.3 (CH,,C-11), ¥ LA ¥ 5 ¢
MRC12 Vs 17X b L 80 2 b & 994 A questin,

L& W15 B 20 40 8y oK, 1 s o 255°C ,'H NMR
(600 MHz,DMSO-d,J in Hz) 8,:7.52 (s, H-4),
7.19 (s,H-2),7.12 (s, H-5),6.58 (s, H-7),2.42
(s, H-11);"C NMR (150 MHz, DMSO-d) 8¢
189.6 (C,C-9),181.5 (C,C-10),164.5 (C,C-8),
166.0 (C,C-6),161.4 (C,C-1),148.1 (C,C-3),
135.1 (C,C-10a),132.9 (C,C-4a),124.1 (CH,C-
2),120.4 (CH,C-4),113.6 (C,C-9a),108.9 (C,C-
8a),108.6 (CH,C-5),107.9 (CH,C-7),21.5
(CH,,C-1D), ¥ LA %4 5 Scmk [13 80 #E 47 %F
e W EAL S ¥)5 N emodin,

k&P 6. Bk K, 5 258 2000C,.'H NMR
(400 MHz,DMSO-d,J in Hz)8:7.55 (d,] =0.8
Hz,H-4),7.17 (d,] =0.8 Hz,H-2),6.65 (d,] =
1.6 Hz,H-5),4.56 (s,H-11),3.86 (s,H-12);"C
NMR (100 MHz, DMSO-d)8¢:185.3 (C,C-9),
182.5 (C,C-10),164.5 (C,C-6),163.9 (C,C-8),
161.8 (C,C-1),150.6 (C,C-3),136.7(C,C-4a),
132.2(C,C-10a),120. 8 (CH,C-2),115.5 (CH,C-
4),115.4 (C,C-9a),112.7 (C,C-8a),108.5 (CH.C-
5),105.2 (CH,C-7),62.1 (CH,, C-11),56.0
(CH,,C-12), ¥ LA ¥4 5 Scmk [ 12 ]88 #E47 XF
H L Wi E AL S ¥16 SN questinol,

&7 Tk KR, IG5 h 165°C.'H NMR
(400 MHz, CD,0D, J in Hz)8,:8.01 (d.J =8.0
Hz,H-6).,5.90 (d,J =4.0 Hz,H-1").5.70 (d.,] =
8.0 Hz,H-5),4.16 (m,H-2"',3),4.00 (m,H-4"),
3.83(d,J =2.8,12.4 Hz,H-5'b),3.73 (d.J =
3.2,12.4 Hz,H-5"a) ;*C NMR (100 MHz,CD, OD)

8::166.1 (C,C-4),152.4 (C,C-2),142.7 (CH,C-
6),102.6 (CH,C-5),90.7 (CH,C-1"),86.3 (CH,
C-4"),75.7 (CH,C-3),71.3 (CH,C-2"),62.2
(CH,,C-5" . 5 LA ¥ 5 Scmk [ 14 1804 i 17 %
L # e BT A uridine,

k& 8. Tt f ik, 4% 5k 192°C.'H NMR
(400 MHz, CD,0D, J in Hz)8,:7.81 (d,J =1.2
Hz,H-6).6.27 (t,] =6.8 Hz,H-1"),4.39 (m, H-
3'),3.90 (dd.J =3.2.,6.8 Hz,H-4").3.75 (m, H-
57,2.22 (m,H-2"),1.87(d,J =1.2 Hz, H-7);
¥C NMR (100 MHz, CD,0D)&¢:166.4 (C,C-4),
152.2 (C,C-2),138.1 (CH,C-6),111.5 (C,C-5),
86.2 (CH,C-1"),88.8 (CH,C-4"),72.2 (CH,C-
3"),41.1 (CH,, C-2"),62.2 (CH,,C-5"),12.4
(CH,,C-7), ¥ LA b3 ds 5 SCHR[ 15 18 3647 XF 1L
WELEYS8 N 2'-deoxythymidine,

L& W9: JC MK, %5k 202°C,'H NMR
(400 MHz,DMSO-d,J in Hz)8,:7.62 (d,] =8.0
Hz,H-6),5.74 (d,] =4.8 Hz,H-1"),5.67 (d,] =
8.0 Hz,H-5).4.23 (dd,J =3.2,12 Hz,H-5"b),
4.15 (dd,J =5.6,12 Hz,H-5"a),4.07 (t,] =4.8
Hz,H-4"),3.98 (m,H-2"),3.93 (t,] =5.2 Hz, H-
3");%C NMR (100 MHz,DMSO-d¢)6::170.3 (C,
C-1"),163.1 (C.C-4),150.6 (C.C-2),140.8 (CH,
C-6),102.1 (CH,C-5),88.7 (CH,C-1"),81.1
(CH,C-4",72.7 (CH,C-2"),69.8 (CH,C-3"),
63.8 (CH,.C-5),20.1 (CH;.C-2" ., ¥ LA I 54
5 3CHRC16 80 EAT X E L B e L A9 R 5'-O-ac-
etyl uridine,

L& 910: 18R 1S 156°C,'H NMR
(600 MHz,CDCl, ,J in Hz)8y :5. 51 (m,H-6),5.33
(m,H-7),5.26 (m,H-23),5.18 (m,H-22),3.57
(m,H-3),2.40 (m,H-4a),2.21 (m,H-4b),1.18
(s,H-21),0.94 (s,H-19),0.92 (s,H-28),0. 84 (s,
H-27),0.83 (s, H-26),0.62 (s, H-18);"C NMR
(150 MHz,CDCl,)8:141. 4 (C,C-8),139.7 (C,C-
5),135.6 (CH,C-22),132.0 (CH,C-23),119.7
(CH,C-6),116.4 (CH,C-7),70.5 (CH,C-3),55. 8
(CH,C-17),54.6 (CH,C-14),46.3 (CH,C-9),
42.8 (CH,C-24),42.8 (C,C-13),40.7 (CH,,C-4),
40.5 (CH,C-20),39.1 (CH,,C-12),38.4 (CH,,C-
1),37.1 (C,C-10),33.1 (CH,(C-25),31.9 (CH,.C-
2),28.3 (CH,,C-16),23.1 (CH,,C-15),21.2
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(CH,,C-11),21. 2 (CH,,(C-21),20. 0 (CH,,C-27),
19.7 (CH,,C-26),17.7 (CH,.C-28),16.3 (CH,,
C-19),12.1 (CH,.C-18), ¥ L b %¥s 5 Cilik[17]
AR IEAT X L, 0 16 A 10 A ergosta-5,7,22-
triene-383-ol,

fb& W11 ¥ @k . H NMR (600 MHz, DM-
SO-ds,J in Hz)8y:11.12 (s,8-OH),10. 63 (br s,
6-OH).6.23 (d,J =1.2 Hz,H-5).6.18 (d,] =2.4
Hz,H-7),4.68 (m,H-3),2.91 (dd,J =3,0,16.8
Hz,H-4a).2.80 (dd.J =11.4,16.8 Hz., H-4b),
1.38 (d,J =6.6 Hz,H-11);"C NMR (150 MHz,
DMSO-d ) 8¢:169.4 (C,C-1),164.4 (C,C-6),
163.4 (C,C-8),142.2 (C,C-10),107.8 (CH,C-5),
100.1 (CH,C-7),100. 8 (C,C-9),75.3 (CH,C-3),
33.7 (CH,,C-4),20.3 (CH,,C-11), ¥V F %5
SCHR 18 1 k47 X L L B 2 L A 11 R (3R)-6-
hydroxymellein,

fb& 912 ¥ @k . H NMR (400 MHz, DM-
SO-ds,J in H2)8y:6.44 (d.J =1.6 Hz,H-7).6. 38
(d.J =2.0 Hz,H-5),3.79 (s, H-11),2.18 (s, H-
9),1.98 (s, H-10); ¥C NMR (100 MHz, DMSO-
d)dc:164.4 (C,C-6),163.4 (C,C-8),157.5 (C,C-
1),150.2 (C.C-3),142.5 (C,C-4a),106.2 (C,C-
4),100. 8 (C,C-8a),100.3 (CH,C-5),98.6 (CH,C-
F1OEBS LA Y X AR AR 4R AL A 0 65

7),55.7 (CH,,C-11),17.0 (CH,;,C-9), 12.4
(CH,,C-10) . #5 DL 1= %o dls 15 SCmR [ 19 1804 1k 47 %
e, 1 52 b5 912 S 6-hydroxy-8-methoxy-3,4-dim-
ethylisocoumarin,

L& W13: FE kAR, 5 167°C,"H NMR
(600 MHz,DMSO-d;,J in Hz)84:10.89 (s, H-1),
7.49 (d,] =7.8 Hz,H-4),7.34 (d,] =8.4 Hz,H-
7),7.22 (d,J =1.8 Hz,H-2),7.08 (t,] =7.8 Hz,
H-6),6.97 (t,J =7.2 Hz,H-5),3.62 (s,H-10);
¥C NMR (150 MHz, DMSO-d¢)8¢:174.5 (C, C-
11),137.4 (C,(C-8),128.5 (C,C-9),125. 2 (CH,C-
2),122.2 (CH,C-6),119. 8 (CH,(C-5),119.6 (CH,
C-4),112. 6 (CH,C-7),109. 0 (C,C-3),32.4 (CH,,
C-10) . K LA B8 5 SOl [ 20 180 ds BE47 %) L , B 2
& %13 iy indole-3-acetic acid,

2.4 fURRBR R 4 B 1

XFAE I — 4 SEAT BT e R0 A0 B PR E . 4
1R A G WL X I R A0 S G 0 A
FENGIE W R 10 pmol /L IF, Sk [ i 92 40 i A 410 441
R T5. 6. ANFEWE T G2 — 4 X5 240 i
AR SR 1.3% — 56.0% ., BH M XF AR J80 IR 5 I ik
FEH 5 pmol/L W, XF B R 40 M A 0 R
78. 4%,

Table 1 Inhibitory activity of some compounds on pancreatic cancer cells

1A P B (pmol /L)

4 % (%) Inhibition ratio (%)

Concentration

of compound [ AER7) ] e/ ] L& 93 L& ¥4 SR 1% g
(pmol/L) Compound 1 Compound 2 Compound 3 Compound 4 Fluorouracil
2.5 71. 4 NA NA NA -
5.0 73.9 NA NA 14.2 78.4
10.0 75.6 26.6 NA 17.7 -
20.0 74. 4 36.4 NA 35.8 -
40.0 73.7 35.6 14.1 56.0 -
Note: "NA" means inhibitive activity less than 10% ;" — " means inhibitive activity less than 78 %
3 #@ T AL BT X R R AN R A Y A R

A SORE — R LR 28 B Ok T 0 N A LR Peni-
cillium sp. GXIMD 03101 f ¥ 2 AR i 7= 4 ik 47 0F
R Z A B RS T 13 MEa Y . &
EST A 6 MEMEAAY 1-6),.3 MEEHRLS
W (T-9. 1 MHERLEGY Q0.2 1M HFEERHE
&Y 11,12), L% 1 AR &Y (13), H

PE LR R 10 gemol /L Bk i 5 68 40 1 Fr 40 460 5 g
75.6%,

&% 3k

(1] ®RL.&EE&, T, %, 20ROk IES &8 H B KRR
W) 5 A i P (2007 — 20200 [J]. A WL, 2021,
41(11) :4255-4278,

[2] ZHU M L,ZHANG X M,FENG H M,et al. Penicisul-



[3]

[4]

(5]

[6]

[7]

(8]

(9]

(10]

[11]

I ARE,2022 £,29 %, 5 5 #] Guangxi Sciences,2022,Vol.29 No.5

furanols A — F,alkaloids from the mangrove endophytic
fungus Penicillium janthinellum HDN13-309 []J]. Jour-
nal of Natural Products,2017,80(1) :71-75.
BAI M,ZHENG C J.CHEN G Y. Austins-type merot-
erpenoids from a mangrove-derived Penicillium sp. [J].
Journal of Natural Products,2021,84(8) :2104-2110.
CHEN H Q,QIU L. M,WANG P,et al. Three new eu-
desmane-type sesquiterpenoids from the mangrove-de-
rived endophytic fungus Penicillium sp. J-54 [J]. Phy-
tochemistry Letters,2019,33:36-38.
CHEN C M,CHEN W H,PANG X Y,et al. Pyrrolyl
4 - quinolone alkaloids from the mangrove endophytic
fungus Penicillium steckii SCSIO 41025 Chiral resolu-
tion, configurational assignment, and enzyme inhibitory
activities [ J]. Phytochemistry,2021,186:112730.
QIU P,CAI R L.LI L.et al. Three new isocoumarin de-
rivatives from the mangrove endophytic fungus Penicil-
lium sp. YYSJ-3 [J]. Chinese Journal of Natural Medi-
cines»2020,18(4) :256-260.
LUO Z W, TANG M M,ZHOU X M,et al. Five new
triene derivatives from the fungus Penicillium herquei
JX4 [J]. Chemistry & Biodiversity, 2021, 18 (5);
€2100027.
SUN L Y, WANG J, WANG Y F,et al. Cytotoxic and
antiviral tetramic acid derivatives from the deep-sea-de-
rived fungus Trichobotrys effuse DFFSCS021 [J]. Tet-
rahedron,2015,71(49) :9328-9332.
AGUSTA A,OHASHI K,SHIBUYA H,et al. Bisan-
thraquinone metabolites produced by the endophytic fun-
gus Diaporthe sp. []J]. Chemical and Pharmaceutical
Bulletin,2006,54(4) :579-582.
YAMAZAKI H,KOYAMA N,OMURA S, et al. New
rugulosins, anti- MRSA antibiotics, produced by Peni-
cillium radicum FKI-3765-2 []J]. Organic Letters,
2010,12(7) :1572-1575.
CHEN T, YU C G, YANG B L. Structure elucidation
and NMR assignments for two new quinones from
fructus rhodomyrti of Rhodomyrtus tomentosa [J].

Chemistry of Natural Compounds, 2011, 47 (4):524-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

526.

SAID G, HOU X M, LIU X, et al. Antimicrobial and
cytotoxic activities of secondary metabolites from the
soft coral derived fungus Aspergillus sp. []]. Chemis-
try of Natural Compounds,2019,55(3):531-533.

LU Y H,WANG Z T.XU L S,et al. Three anthraqui-
nones isolated from Aster tataricus L.{ []]. Journal of
Chinese Pharmaceutical Sciences, 2003, 12 (2): 112 -
113.

MA Y T,QIAO L R,SHI W Q,et al. Metabolites pro-
duced by an endophyte Alternaria alternata isolated
from Maytenus hookeri [ ]]. Chemistry of Natural
Compounds,2010,46(3) :504-506.

RIBA Mg SCHT AR KAS 55, T E R B4 Haliclo-
na cymaeformis (AL A RFFE LT ], o i 3 24 4 A%
#,2011,30(5) :12-17.

JIA'Y L,GUAN F F,MA J,et al. Pestalotiolide A, a
new antiviral phthalide derivative from a soft coral-de-
rived fungus Pestalotiopsis sp. [J]. Natural Product
Sciences,2015,21(4) :227-230.

TR, 2R 1E B L 4. I T Nigrospora spha-
erica AL o B W 5¢ L. v [ 25 % JR KL 2014,
49(1) :26-29.

HAN N, YANG A M,MA S Y,et al. Chemical constit-
uents and antioxidant and antibacterial activity of a
fungal endophyte isolated from Plantago asiatica []].
Chemistry of Natural Compounds, 2020,56(5):918-
9109.

CHEN S H,LIU Y Y.LIU Z M, et al. Isocoumarins
and benzofurans from the mangrove endophytic fungus
Talaromyces amestolkiae possess a-glucosidase inhibi-
tory and antibacterial activities [ J]. RSC Advances,
2016,6(31) :26412-26420.

ELSAYED Y,REFAAT ], ABDELMOHSEN U R, et
al. Rhodozepinone,a new antitrypanosomal azepino-di-
indole alkaloid from the marine sponge-derived bacteri-
um Rhodococcus sp. UA13 []J]. Medicinal Chemistry
Research,2017,26(11) :2751-2760.



BEE,EE,.ENW,E. AMZRGKBENEER Penicillium sp. GXIMD 03101 Bk kK 5 == 9 #F 35

Studies on Secondary Metabolites of Endophytic Fungus Penicil-
lium sp. GXIMD 03101 from Mangrove Acanthus ilicifolius L.

TAN Yuying' ,CAO Guangping’ s HUANG Jiongli', LI Qiuting' , TANG Zhenzhou®,

LIU Yonghong®,GAO Chenghai®, BAI Meng®" "

(1. College of Light Industry and Food Engineering, Guangxi University, Nanning, Guangxi, 530004 , China; 2. Institute of Marine
DrugsGuangxi University of Chinese Medicine, Nanning  Guangsxi, 530200, China)

Abstract: In order to investigate the secondary metabolites of an endophytic fungus Penicillium sp. GXIMD
03101 from mangrove Acanthus ilicifolius L. ,the rice fermentation products were isolated and purified by
silica gel column chromatography,gel column chromatography and semi-preparative High Performance Liqg-
uid Chromatography (HPLC). The structures of the compounds were identified by Nuclear Magnetic Reso-
nance (NMR). And compounds 1 — 4 were screened for anti-pancreatic cancer activity. The results showed
that 13 compounds were isolated and identified from Penicillium sp. GXIMD 03101, which were ( + )-rugulo-
sin A (1), (+)-rugulosin B (2),1,1',3,3',5,5'-hexahydroxy-7,7'-dimethyl[ 2,2 -bianthracene ]-9,9',10,10’
-tetraone (3),questin (4),emodin (5) .questinol (6),uridine (7).2'-deoxythymidine (8),5-O-acetyl uridine
(9) ,ergosta-5,7,22-triene-3--ol (10) , (3R)-6-hydroxymellein (11),6-hydroxy-8-methoxy-3,4-dimethyliso-
coumarin (12) and indole-3-acetic acid (13). Among them, compound 1 showed good cytotoxic activity a-
gainst pancreatic cancer cells,and the inhibition rate was 75. 6% at the concentration of 10 pmol/L. The a-
bove results provide a material basis for further research and development of natural anti-pancreatic cancer
drugs derived from mangrove endophytic Penicillium.

Key words: Acanthus ilicifolius L. ;endophytic fungus; Penicillium sp. ;secondary metabolites;anti-pancreat-

ic cancer activity
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