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TPENHEFEFLB Penicillium sp. SCS-KFD16 [ BEACH F=4idE47 40 B 4lifk, KA MS F1 NMR S5 5 o0 AR = Py it A7 45
% 5E, 415K DPPH %, Ellman L35k AT PNPG 66 &P H HHEEBRAE T LIk ALBR NS B ) 5 14 B o881 465 B 7
BEAHE AT IR B R WIS SRYR FUE Penicillium sp. SCS-KFD16 [ K BEF=WIBGTR LB 5 4385 T 6 MLEY,
43 % %€ A 2-(4-hydroxy-2-methoxybenzyl)-5-methoxyphenol (1) penicillide (2) bioxanthracene 2 (3). 6-ethyl-2,4-dihydroxy-3-
methylbenzaldehyde (4). 4-}2FA 2B (5) Al 2-(4-hydroxyphenethyl) acetate (6). 458 L&MW 1 NHtb &¥, 2 NE B
Wy AEY) 2~6 B —E N DPPH B tHILHE RGN, AW 4 30 o7 % b5 E BEE LR 1Cso A 24.4 pmol/L.
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Secondary metabolites from marine fungus Penicillium sp. SCS-KFD16
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Abstract: Objective To study the secondary metabolites of the marine fungus Penicillium sp. SCS-KFD16. Methods The
metabolites were isolated and purified by silica gel, ODS column, and preparative HPLC methods. The structures of the compounds
were identified by MS and NMR spectral data analysis. The DPPH radical scavenging, acetylcholinesterase, and a-glucosidase
inhibitory activities of compounds were evaluated by DPPH method, Ellman colorimetric method, and PNPG method, respectively.
Results Six compounds were isolated from the EtOAc extract of the fermentation broth of the marine fungus Penicillium sp.
SCS-KFD16, and they were identified as 2-(4-hydroxy-2-methoxybenzyl)-5-methoxyphenol (1), penicillide (2), bioxanthracene 2 (3),
6-ethyl-2,4-dihydroxy-3-methylbenzaldehyde (4), 4-(2-hydroxyethyl) phenol (5), and 2-(4-hydroxyphenethyl) acetate (6),
respectively. Conclusion Compound 1 is a new compound named penicinol. Compounds 2—6 show DPPH radical scavenging
activity and compound 4 exhibits inhibitory activity against a-glucosidase with an ICs, value of 24.4 pmol/L.
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sp. SCS-KFD16, HiTHAE HPLC 1 TLC H &I
SKEARB Y2 B, ShiE 7 EFH EM . AR
PTG, AN B E T 6 MEEm(A
1), 775 % % N 2-(4-hydroxy-2-methoxybenzyl)-
5-methoxyphenol (1) penicillide (2). bioxanthracene
2 (3). 6-ethyl-2,4-dihydroxy-3-methylbenzaldehyde
(4). 4-FHFKLEE [4-(2-hydroxyethyl)phenol, 5]
F 2-(4-hydroxylphenethyl)acetate (6), FHH1b5&W)
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Fig. 1 Structures of compounds 1—6

1 NESHR

Jie 64X Rudolph Autopol I B! (EEEIERA
F]); EEAMERE( (Beckman Shimadzu UV-2550);
Tensor 27 ZLAMGiE4% (Thermo, ZE[E, KBr & );
NMR ff| Bruker /A% AVANCE-500 #ilj52, TMS
W AR; ESIMS A1 HRESIMS 43 %1 JH 25 [ Waters
Autospec-3000 JiT i A F14E [E Bruker A w] ) API
QSTAR Jikh i 73 #4511 4% s ELX-800 B ARt H 55
] 5 AR A ) 5 2 R T R FRORR A B FH R AR (200~
300 HO MR H 97 3 S ifEEL L) Sephadex
LH-20 #Efe A%+ GE AFZEr=; RAMEL Cs A H
A FU-JI A w4277, 358 MB100-40/75, 4% 40~
75 pm; FREUEH AWM. OB, BERR OBE. H
fi SR RS5O T A 2= 4l . AR AR A I H
Solarbio 74 w5 4-fif 2 7K Jk -a-D- Mk T 78] 2 BE E
(PNPG). fHALFRAR ZBEREAR . B AL K
g (DNTB). o-F4&HEEE (FBERERYE) . PR3
Bt T2 ARSI 1 Sigma 23 ) ; ELX-800 FEFRAX
T H 3 E EREA T
2 EMKIE. ABSHERE

ECEEIRE S SCIA T 2015 4F 8 A REAWE D
B, N BEE S EEK SCS-KFD16, 4 ITS /7
B4y M %5 58 N B8 Penicillium sp. B . K H

R T PDA R 7R3, (B3 200 g. H £ B 20
g+ Bifl§20g. #/K 1L, pH6.0~6.5), /28 CF
9 3~5 d. B 600 mL HE 2 S (FF
BE 20 g BEAE 10 g« KH,PO, 0.5 g MgSO4+7H,0 0.3
g. HAEME 10 g BERFE 3 g BREK 1 g HEERE
20 g. pH 6.5, #7K 1 L) 4341 1 000 mL =i+
(300 mL/Jii), £ /5 K Bk 121 "COKEA 25 min J&5,
M A T £ 777 5 o 4 O B T B KB S 1 = M
W, E TR E R TR R =R SR 30d. BEIR 4TS
PEEUAS 2R SEENY) . K H HPLC R 4CE 3 A1 TLC &
A =P 2 ke, HPLC Al TLC ) BoR FE/RAR
W EE . AR LR KR SO B R AT R
BEREZ 60 L

R TR 2E R I F 20 A B PR %) i R T 224453
Bo R 7 R A 2 AR ISR CBEAEHL 3 X
Ja, EIAERBIRERGERENRE 11.5 g WLk
043 2R FH 80% A i 7K 1 W= 1 24 h I I 4 23 e v
AR R AR B, 3L 3 IRJG, A IFREUHR,
R ZT IR, H 3 RIS ER CBRZEHL 3 X,
A IR IR CBR A B, IR IRAG & T B IR S BR,
BB 2R R 13 g. TLC 2087 B K EER
M 22 K 1) 3 ZACH = EE A — 5, & IR 3
245gRE .
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HIRE (24.5) SLUJERERA:, £ihBE-E L 2
B (10 0 1—1:2) BEEEBEML, 2rBolise, dd )=
IR, IR, 53] 6 NS (Fr. 1~
6).Fr. 2(3 @) &3 [ AHREAE (i, FHE-7K (30%~
100%) BHFEVEMLE, RARERAE(RE, Ll -
BEWE 26 (6 @ 1—3 1 1) Fh ¥k i A0k e A
Sephadex LH-20 (100% H' ) 44k 15 2 4L&4 2 (3.5
mg) 5 (5.3 mg), £Fil# HPLC (Cys il &
K, 60%FEE-/K) A4ifb B EHEY 1 (0.8 mg).
Fr.3 (4 g) & ARG, FEE-/K (40%~
100%) FHFEVEMLE, RARERAE @R, Lo im-
BEPR OB (50 13 0 D BRE RIS EIMLAY 3 (5.8
mg). Fr. 4 (5 g) & [RAEERAE (i, FEE-/K
(40%~100%) £ et 5, K il % HPLC (Cig
et A, 50%FEE-K) Atk 5 R G 4 (4.0
mg). Fr. 5(5 @) &3l SAHRERAE (LI, FHEE-7K (50%~
100%) FREEVEILG, RAIRERAE R, U i k-
FRZHE (6 0 13 1 DFREEBENL, 548 Sephadex LH-20
il CEIG-HEE L D AeEE A 6 (1.5mg).
4 HHMETE

&Y 1. LaWmRY, ST HE,
HR-ESI-MS Rt &7 731X~ CisH1704 (m/z
259.097 7 [M—H], 518 259.097 6, CisH;604)»
AEFIFE N 8. £L4METHE IR 7R &5 44 Hh A7 75 75 B8
(1640 11507 cm ). "H-NMR (500 MHz, CD;0D)
5: 6.79 (1H, d, J = 8.3 Hz, H-5"), 6.76 (1H, d, J = 8.3
Hz, H-5), 6.40 (1H, d, J = 2.6 Hz, H-2'), 6.36 (1H, d,
J =2.6 Hz, H-2), 6.29 (1H, dd, J = 8.3, 2.6 Hz, H-4),
6.27 (1H, dd, J = 8.3, 2.6 Hz, H-4), 3.77 (3H, s,
1'-OMe), 3.71 (3H, s, 3-OMe), 3.70 (2H, s, H-7);
BC-NMR (125 MHz, CD;0D) &: 156.9 (C-1), 102.2
(C-2), 160.3 (C-3), 105.5 (C-4), 131.6 (C-5), 121.5
(C-6), 29.2 (C-7), 159.5 (C-1"), 99.7 (C-2'), 157.9
(C-3"), 107.7 (C-4"), 131.6 (C-5"), 121.6 (C-6'), 55.7
(1-OMe), 55.6 (3-OMe).

'H-NMR #2512 > ABX HEA IR0 A B
fH55 2 ANRAEIEE S 1A sp” ZALRT F A
. PC-NMR Ml DEPT i &5 i 12 N5 HALEE 6
ANRFEA 6 MFEHES. 2 NFAIESA 1A
sp” ZAL I 385 5 . 78 "H-"H COSY # (& 2)
W, H-4 F1 H-5 L& H-4'F H-5'419%; H-4 F1 H-2
PLK H-4'A1 H-2"4 VU FEAH ¢ . £ HMBC i+

OE\ ,_XO
TR,

= IH-'"H COSY —» HMBC

2 k&1 89EZE 'H-"H COSY #1 HMBC 18X {55
Fig. 2 Key 'H-'H COSY and HMBC correlations of

compound 1

(K 2>, H-5 5 C-3 il C-1 #i3%, H-5'5 C-3'F1 C-1"
I H-2 5 C-4 il C-6 %, H-2'5 C-4'F1 C-6'
K 3-OCH; 5 C-5 #H5%, 1-OCH; 5 C-1'#H%.
XEEHR S S R TR R 1A 2-
PRI A-FHEIE IR B 1 A 2-H R R -4-FR AR
SR B BbAh, Hy-7 5 C-2 fit C-2'H4 HMBC
K, PRV E 2 AN BRI CHy-7 M. (R,
WEY) 1 i A 6-(4-hydroxy-2-methoxybenzyl)-
3-methoxyphenol (¥ 2), A 1 NHL&H, tLEaY)
1 Al bisphenol FUZEHAEH HML, /& bisphenol F
£ C-1 Ay IR, B & 1 $idr 4 N
R

e 2: M A, ESI-MS m/z: 395 M+
Na]", 4373 C21H2406. 'H-NMR (500 MHz, CDCl;)
5:7.52 (1H, d, J = 8.4 Hz, H-2), 6.84 (1H, d, J = 8.4
Hz, H-1), 6.84 (1H, d, J = 1.8 Hz, H-10), 6.65 (brs,
11-OH), 6.35 (1H, d, J = 1.8 Hz, H-8), 5.06 (2H,
overlapped, H-7), 5.06 (1H, overlapped, H-1"), 3.96
(3H, s, 4-OMe), 2.23 (3H, s, 9-Me), 1.78 (1H, m,
H-3), 0.96 (3H, d, J = 6.4 Hz, H-4), 0.97 (3H, d, J =
6.4 Hz, H-5"); “C-NMR (125 MHz, CDCL) 6: 117.7
(C-1), 131.0 (C-2), 136.9 (C-3), 154.4 (C-4), 119.5
(C-4a), 167.8 (C-5), 69.1 (C-7), 125.8 (C-7a), 120.7
(C-8), 135.0 (C-9), 117.7 (C-10), 147.5 (C-11), 141.4
(C-11a), 151.3 (C-12a), 66.7 (C-1"), 47.5 (C-2"), 25.0
(C-3"), 21.8 (C-4"), 23.4 (C-5'), 62.6 (4-OMe), 20.9
(9-Me). UL 3 5 cmriE A — 5, e
A 2 4 penicillide»

&Y 3: #EHOHA, ESI-MS m/z: [M+Na]®
643, 43 110 C34H3601,- 'H-NMR (500 MHz, CD;0D)
5: 6.46 (1H, d, J = 2.2 Hz, H-7), 6.42 (1H, d, J =222
Hz, H-7"), 5.96 (1H, d, J = 2.2 Hz, H-5), 5.92 (1H, d,
J =22 Hz, H-5), 5.34 (1H, d, J = 1.5 Hz, H-4), 5.32
(1H, d, J = 15.5 Hz, H-1a), 5.22 (1H, d, J = 15.5 Hz,
H-1a), 4.88 (1H, d, J = 15.5 Hz, H-1b), 4.81 (1H, d,
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J =15.5 Hz, H-1'b), 4.08 (3H, s, 8-OCHj3), 4.08 (3H,
s, 8-OCH3), 3.87 (1H, brs, H-4'), 3.86 (1H, m, H-3'),
3.79 (1H, qd, J = 6.4, 1.6 Hz, H-3), 3.43 (3H, s,
6'-OCHs3), 3.42 (3H, s, 6-OCH;), 1.28 (3H, d, J = 6.2
Hz, H-11'), 1.14 (3H, s, 4-COOCHs3), 1.10 (3H, d, J =
6.4 Hz, H-11); ">C NMR (125 MHz, CD;0D) §: 65.2
(C-1), 75.3 (C-3), 66.7 (C-4), 131.2 (C-4a), 98.0
(C-5), 157.9 (C-6), 98.0 (C-7), 157.2 (C-8), 110.6
(C-8a), 149.8 (C-9), 115.4 (C-9a), 125.3 (C-10), 135.5
(C-10a), 17.0 (C-11), 652 (C-1"), 73.7 (C-3"), 66.7
(C-4), 135.7 (C-4'a), 98.8 (C-5'), 157.0 (C-6"), 97.7
(C-7), 157.4 (C-8'), 110.4 (C-8'a), 149.9 (C-9"), 114.6
(C-97), 123.7 (C-10"), 136.1 (C-10a), 17.1 (C-11),
553 (6-OMe), 55.3 (6'-OMe), 56.3 (8-OMe), 56.4
(8'-OMe), 168.9 (4-COOCHj3), 19.3 (4-COOCH3). EA
RS SRR E A -, WSt A 3 A
bioxanthracene 2.

EY 4: ek AR, ESI-MS m/z: 203 [M+
Na]*, 4> C1oH1205. 'H-NMR (500 MHz, CDCl5)
d: 10.0 (1H, s, CHO), 6.21 (1H, s, H-5), 2.81 (2H, q,
J=1.5Hz, H-7),2.09 3H, s, H-9), 1.24 3H, t, J=7.5
Hz, H-8); “C-NMR (125 MHz, CD;0OD) ¢: 112.0
(C-1), 164.0 (C-2), 108.9 (C-3), 161.4 (C-4), 108.6
(C-5), 147.9 (C-6), 24.6 (C-7), 16.5 (C-8), 6.8 (C-9),
192.6 (CHO). VL _-¥¥ 5 S ikdRig s A —5", #%
¥ E W & W 4 A 6-cthyl-2,4-dihydroxy-3-
methylbenzaldehyde.

& s: LM A, ESI-MS m/z: 161 [M+
Na]", 4+ 7 CsH 00,. 'H-NMR (500 MHz, CD;0D)
8:7.10 (2H, d, J = 8.4 Hz, H-2, 6), 6.79 (2H, d, J=8.4
Hz, H-3, 5), 3.84 (2H, t, J = 8.3 Hz, H-8), 2.82 (2H, t,
J =83 Hz, H-7); “C-NMR (125 MHz, CD;0OD) ¢:
130.9 (C-1), 130.6 (C-2), 115.9 (C-3), 154.7 (C-4),
115.9 (C-5), 130.6 (C-6), 38.6 (C-7), 64.1 (C-8). LI
Ml 5 iR E R A -5, W etk A 5 N 4-
FRIEEK O

e 6: LK AR, ESI-MS m/z: 203 [M+
Na]*, 4> T2 C1oH203. 'H-NMR (500 MHz, CD;0D)
8:7.05 (2H, d, J = 8.4 Hz, H-2, 6), 6.71 (2H, d, J=8.4
Hz, H-3, 5), 4.19 (2H, t, J = 7.0 Hz, H-8), 2.82 (2H, t,
J=17.0 Hz, H-7), 2.01 (3H, s, 1-COOCH3); "*C-NMR
(125 MHz, CD;0D) 8: 129.8 (C-1), 130.9 (C-2), 116.1
(C-3), 1572 (C-4), 116.1 (C-5), 130.9 (C-6), 35.1

(C-7), 66.7 (C-8), 1729 (1-COOCHj;), 20.7
(1-COOCH3). VA ¥ 5 Scikdiia s A — 5", %
B EBWAW) 6 N 2-(4-hydroxyphenethyl) acetate.
5 HEMEMMR

Z AR BT IIRE 7 Y, e E M 1~6
HBE4T DPPH H HEEFRIETE. SN0 EE 0 1) %
YRR o787 267 T B S . S5 R BORTE 50
ng/mL JAEIRE R, LAY 2~6 1) DPPH H Ht
TERRE N 39.8%- 25.4%- 24.4%. 24.3%- 35.7%
CBHMEZG BTN LR 1) F 2B BR %N 69.63%); LA
Y 4 X QBB R A —E i aEE T, 7R 50
pg/mL FTEIRFE T, 2N 43.9% (FHEZjfth e
WX T PR BB B (1 30 262 76.1%), HARULEY)
TEAZIRFE T ] 235 /NF 10.0%; 7E 0.25 mg/mL Jii
BIRFET, 1b&Y 3 A1 5 (1) -8 27 R BRI 20
F 10.0%, &Y 4 BA SFHMHEZ0T- R B 21
o F A L BRI VR M, FLAHI RN 63.8%, itk
A0 2 16 (1) o1 HE T BRI AITE MRS, 2
A 45.1%139.2%, WA 4 1 o~ 2 5 BRI
TP 1Cso M 24.4 pmo/L CPHH: 28 R -R I8N o6 257 4
HEFHIFIH] A 59.7%, 1Cso A 301.4 pmo/L).
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