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Secondary Metabolites Produced by Penicillium sp. JVF17
Isolated from Vitex rotundifolia

Sunghee Bang and Sang Hee Shim*
College of Pharmacy, Duksung Women's University, Seoul 01369, Korea

Abstract — An endophytic fungus, Penicillium sp. JVF17, was isolated from a leaf of Vitex rotundifolia in coastal area of Jeju
island. Chemical investigation of this fungal strain resulted in the isolation of four compounds, piceol (1), cyclo (L-Pro-.-Val)
(2), isochromophilone VI (3), and dicitrinin A (4). Their chemical structures were elucidated by comparison of their spectral
data such as NMR and ESIMS with reported literature values.
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Preparative HPLC= 996 PDA detector”} “&2F% Waters
Millipore 600A] 28] S A}-8-31%1 3, 22 Phenomenex
Luna 5 um C18(2) column(250 mmx10 cm)& A& Th
Column chromatography-8 3272 Merck silica gel
(Kieselgel 60, 70-230 mesh)y= AR&-3F3Ath. TLC(Thin-layer
chromatography) plate= Merck silica gel 60 F2549} RP-
18 F254SE A3 A3} 1S UV detectors ©]-8-3}
o FFSIAIL 10% aqueous H,SO, AloFS o835+ WS
Haste] gRlskint.
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CHRAF 99%). A2 25 WS 22lsh] st
o] 7.5% H,0,, 70% ethanols} B2 53] =5} A
EXWS AL, At AE 228 ddsisit. A
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Z 78 ZRol Hy09 acetonitrile®] &3 &l & A8-gt
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Piceol (1) — Yellow amorphous solid; 'H-NMR (500
MHz, CD,0D) § 7.89 (2H, d, J=8.5 Hz, H-3, 5), 6.84
(2H, d, J/=8.5 Hz, H-2, 6), 2.52 (3H, s, 4-CH,); "C-NMR
(200 MHz, CD,0D) § 199.6 (COCH,), 164.1 (C-4), 132.3
(C-2 and C-6), 130.3 (C-1), 1164 (C-3 and C-5), 26.4
(COCH,); (+) ESI-MS m/z 136.9 [M+H]'.

Kor. J. Pharmacogn.

Cyclo(-Pro-1-Val) (2) — White amorphous solid; [a],”
= 35 (¢=0.03, MeOH); 'H-NMR (500 MHz, CD,0D) &
421 (1H, br t, J=7.5 Hz, H-6), 4.04 (1H, t, J=2.0 Hz, H-
9), 3.57 (IH, m, H-3a), 3.50 (I1H, m, H-3b), 2.49 (1H,
qd, /7.0, 2.5 Hz, H-10), 2.32 (1H, m, H-5a), 2.03 (1H,
m, H-4a), 1.94 (2H, m, H-4a, 5b), 1.09 3H, d, J=7.0
Hz), 0.94 H, d, J=7.0 Hz).

Isochromophilone VI (3) — Red amorphous solid; 'H-
NMR (500 MHz, CD,0D) & 8.17 (1H, s, H-1), 7.19 (1H,
s, H4), 7.11 (1H, d, /155 Hz, H-10), 657 (1H, d,
J155 Hz, H-9), 578 (1H, d, J=10.0 Hz, H-12), 425
(H, q, J=45 Hz, H,-1", 3.74 (2H, t, J=5.0 Hz, H,-2'),
255 (1H, m, H-13), 2.12 3H, s, 7-OCOCH,), 1.92 (H,
d, /=10 Hz, H-17), 151 (3H, s, 7-CH,), 147 (1H, m,
H-14a), 1.37 (1H, m, H-14b), 1.04 (3H, d, J/=6.5 Hz, H;-
16), 0.90 (3H, t, J=7.5 Hz, H,-15); "C-NMR (125 MHz,
CD,0D) § 1952 (C-8), 185.6 (C-6), 171.7 (7-OCOCHL,),
152.1 (C-3), 1489 (C-12), 148.5 (C-5), 146.6 (C-10),
144.7 (C-1), 1340 (C-11), 1174 (C-9), 1164 (C-8a),
112.8 (C-4), 1013 (C-4a), 863 (C-7), 61.2 (C-2)), 57.6
(C-1), 364 (C-13), 31.3 (C-14), 24.0 (7-CH,), 20.8 (C-
16), 20.3 (7-OCOCH,), 12.9 (C-17), 12.6 (C-15); (+)ESI-
MS m/z 456.1 [M+Na]', 434.2 [M+H]".

Dicitrinin A (4) — Red amorphous solid; 'H-NMR (500
MHz, CD,0D) & 629 (1H, s, H-7), 5.20 (1H, qd, J=7.0,
1.0 Hz, H-3), 4.64 (1H, ddd, J=15.0, 6.5, 4.0 Hz, H-2)),
334 (1H, dd, /=7.0, 4.0 Hz, H-4), 3.27 (1H, dd, /7.0,
0.5 Hz, H-3"), 225 GH, s, 4-CH,), 2.12 3H, s, 5-CH,),
1.42 (3H, d, /=6.5 Hz, 3-CH,), 1.39 (3H, d, J/=6.5 Hz, 2’
CH,), 135 (3H, d, J=7.0 Hz, 3-CH,), 1.34 3H, d, /=7.0
Hz, 4-CH,); "C-NMR (125 MHz, CD,0D) & 185.7 (C-6),
161.6 (C-1), 160.5 (C-8), 149.7 (C-5'), 1425 (C-3a),
1392 (C-72), 135.1 (C-da), 131.6 (C-5), 119.0 (C-4"),
111.6 (C-6"), 102.8 (C-7), 100.9 (C-8a), 89.5 (C-2'), 84.6
(C=3), 46.0 (C-3), 36.1 (C-4), 212 (2-CH;), 19.6 (3-
CH,), 19.4 (4-CH,), 189 (3-CH,), 12.0 (4-CH,), 11.0 (5-
CH,); (+)ESI-MS m/z 381.0 [M+H]'".
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Fig. 1. Chemical structures of compounds 1-4.
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Fig. 2. Key HMBC and COSY correlations for compounds 3 and 4.
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COSY spectrum=- 3141 3}, N-CH,-CH,-O spin system
o] &7 ¢} C11(C17)-C12-C13(C16)-C14-C159] & Fat=
C(CH,)-CH-CH(CH,)-CH,-CH,®] spin system®] &A1& &
olg &= AT} o] 3 spin system} 5719 A=
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Agslar AeS GRIT 4 ATk TS §); 151914 singlet
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2] ketone?] carbon®}2] HMBC correlations %3Fe] 7WH
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(HDESI-MS spectrum®l| Al m/z 4342 2 456.1914 Z}zt
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S AT F AN, 53] [M2]' 2 UEhs 59949
o R ste] chloride’t A¥stl USS F52 + A
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AT 3 o]E Hl®Y O FE carbon chemical shifts9}
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S CH, 00 %, BEX3 e 298 & 5 I o] 3t
$=2] 'H-'H COSY spectrume Z43}e] o] lgt2o] F+
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= ZAoR 1T F AUATE o] =9 spin system B
#5719 $1A1:= HMBC correlationS si415te] AA S 5
A AT} 8, 6.29¢] sp” proton®] C-5(5. 131.6) 2 C-8a(5,
100.9)3}+¢] HMBC correlation, §,; 2.12¢4 YERS
spcarbon®l] A ¥ E methyl proton®] C-6(5. 185.7)¢]
ketone carbon, C-4a(5. 135.1)] sp’ carbon¥}2] HMBC
correlation, 8; 1.342] secondary methyl©] C-4a(d. 135.1)
2] sp’ carbon?} HMBC correlation3ths A0 2, o] 3}t
£o] azaphilone Z74& 73 S 1T <+ AATH
VA spin systemollA 8, 2.250014 UER K= sp carbonel]
2 A93t methyl protondt §; 1359014 YE=
secondary methyl proton®] && 2 2 C-3a(§. 142.5)¢]
sp° carbon® HMBC correlationdts 2 0.2 I a}i}e]
azaphilone =79 EA& glstglemn, o] s3Eo°]

O
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azaphiloneZ 45 7HA|= 7 #AF 23t dimer 3HHE¢)
S & 5 A o3 datas w3 ¥|aske] o] S9HE
o) Penicillium citrinum 2} P notatumo|A] £2], B u}
e dicitrinin A 9 & F AAF

AzaphiloneZ]| 31352 F3oldo] Ailstes WAl
polyketide Al B 2] M A& RO 2, Aspergillus, Penicillium,
Chaetomium,  Talaromyces,  Pestalotiopsis, ~Phomaopsis,
Monascus “52] Thgst Fo] Bk oAt RER ¢4
Z Ao}, Azaphiloned] SIHEELS 3+f, dnlola]X, I
Zh-g-#uk ofuzl, gpl20-CD4 binding A, Grb2-SH2
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azaphilone®] ov|i=ito|u} Tl o] ojm| e T53} Wh-g-3}
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] 3t} £3], isochromophilone VI(3)< ¢HA| £ (MCF-7,
SGC-7901, SW1116, A549, A375, B16F10, HeLa, Hep-
3B, MDA-MB-231 cell line)ll T3t cytotoxicity % 437 &
A &3}, Escherichia coli, Bacillus subtilis, Staphylococcus
aureus, Vibrio costicola, Candida albicans, Aspergillus
fumigates®] TS &g &3, cholesteryl ester transfer
protein A &7} Ql2o] Harsloxar, > dicitrinin A(4)
+ DPPH-scavenging assayS 53l d4tsl a3, SAE
(P3883} BEL-7402 cell line)oll th3} cytotoxicity, Candida
albicans, C. neoformans, Aspergillus fumigatus, A. niger®l|
gk e &3 Foll ik el €4 a3t Barse] 3l
T} 2629

4 B
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