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X5 — M ERERER SR E HepG2 MILEHE HET 50

WIMEE, REN, JFEANILT, HMBET
(HEFEHASE, #E KI» 410208)

WE: B KE-WRXSNAER, IR AT I HepG2 MM 1E M, FiE RAEEESSTAEY
2EUE MR XSZ-1, REAREUR T D101 RFLWEBHAG . BE Sl 45 HPLC #4714y B alifh, MR ¥ BRIk P o R bt i 4
i 2 5 A A A I 2540 . R CCK-8 WA PR HepG2 ANARMEETG 1, LR X TAMRM %8 A B BB Cladosporium
anthropophilum, MW 5rE183] 16 MEEGY, 435I %5%E N vinaceuline (1) | cirrhopetalanthin (2) . BEH-IEIFH (3). 4
HREE (4), 3 (BEAR-ZEAR) (5). B (WER-BER) (6). A (IMZEmR-ENZER) (7). aegyptolidine B
(8) . chloramphenicol (9), ¥ (NAM-FRAMK) (10), ¥ (FWEMR-=EARKR) (11), 3 (HER-HER) (12) .
B (HER-REAR) (13) . B (HER-SER) (14) . XEER LB (15) . 2-p-acetoxyphenylethanol (16) ., L&
W5, 91 IC,[HMN (94.34x4.18) . (80.86%3.21) wmol/L, it L& 1~16 LN WL E M H B 53],
2~3 HE RN AT 4R, WG S, 9 B HepG2 4T .
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Secondary metabolites of an endophytic fungus from Scrophularia ningpoensis
and their cytotoxic activity against HepG2 cells

SUN Wu-hui,  YAO Si-fan, ZHOU Xiao-jiang", ZHAO Bi-qing"
(Hunan University of Chinese Medicine, Changsha 410208, China)

ABSTRACT: AIM To identify an endophytic fungus from Scrophularia ningpoensis Hemsl, and to analyze the
secondary metabolites and their cytotoxic activity against HepG2 cells. METHODS  The XSZ-1 strain was
identified using morphological and molecular biological method. The fermentation extract was isolated and purified
using D101 macroporous adsorption resin, silica gel and semi-preparative HPLC, then the structures of obtained

compounds were identified by physicochemical properties and spectral data. The cytotoxic activity against HepG2
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cells was evaluated by CCK-8 method. RESULTS This strain was identified as Cladosporium anthropophilums.
Sixteen compounds were isolated and identified as vinaceuline (1), cirrhopetalanthin (2) , aucubin (3), genistein
(4), cyclo (Tyr-Leu) (5), cyclo (Pro-Tyr) (6), cyclo (Pro-Phe) (7), aegyptolidine B (8),
chloramphenicol (9), cyclo (Ala-Ile) (10), cyclo (Ala-Leu) (11), cyclo (Pro-Val) (12), cyclo (Pro-Ile)
(13), cyclo (Pro-Leu) (14), 4-hydroxyphenethyl alcohol (15), and 2-p-acetoxyphenylethanol (16). IC,,
(94.34+4.18), (80.86+3.21) pmol/L, respectively.
CONCLUSION Compounds 1-16 are isolated from this strain for the first time, 2-3 are first isolated from
endophytic fungi. Compounds § and 9 have cytotoxic activity against HepG2 cells.

values of compounds 5 and 9 were

KEY WORDS: Scrophularia ningpoensis Hemsl.; endophytic fungus; secondary metabolites; isolation and

identification; HepG2 cells; cytotoxic activity

LB NELSRHEYI L 2 Scrophularia ningpoensis
Hemsl. AYTHRAR, BATIE MR, 2% B R A5 20
8, HOBAE DB TR M AR R 2 e, B R
Ui 2 3 W M BB R Sk OV B Z N 7 A o
T AEHIL I O S 2 0 R A A (E R U
WML AP AE & T ATE | B IO AR A 0]
BRI T HIF R . AR B AR A A A
Y, Rk S EAMITE Y BT, S X —
[P AL T # i 2, B 1993 4F ML G A2 A
W RBLEZEELOES ) WAEREC N KR
YISO, AR T A S I, R R R AR
PAER O RS SR AW 5 T Tl AL SF R
B, KRN ZSNAEBWHTIRMEE, 50
HR AR =¥ & HepG2 47 16 1, LA A AR
KPR 25 T R AR LR, e HE I 2 b4 v Fp 4k
MM,

1 ##

LC-52 rfvisg il & O G [ ZEE 88 (b
) BHEABRAF ], Avance MAZREILIRAL (1# [
Bruker 23 ) ; Xevo G2-XS QTof = 43 ¥ it % 1%
(2H Waters 247 ) ; BX53 IEEZOCRMEL (HA
BARE A ) CP214 WL TR [ B 52 {4
(i) HRRAT ], CHP-20P MCI ( HA =35k
L& 1t); Sephadex LH-20 (3£ [E GE Amersham
N 5 HepG2 4ififl, MEM $537 %k PBS, JHEREGIH
R, B s (FBS) | XL (HHERER) . N
O(RUSCARAE YR ABR AT ) 5 CCK-8 125
& (HARRCA AL A=) . Wl (@i, GH
KT 5 HABR L 3t

KSR T AR BR B TR R e S A A
Beih, 2R R 2GR R INL AR S E W XS
¥ %% Scrophularia ningpoensis Hemsl. BT EEAR
WA B XSZ-1 WK S 4 sii 3,

E

2.1 WMAFERZ N XSZ-1 HFE PDA KR
M, WEHEFES, MIWEEMZA6, BEE
MoisR @ . 2R (1) 5 SRATHE Fr ik i 45 T 22 3
F, SRR e, SR E 2 LR TIEE, KB
W2 RIRAWR (B 2A), 437 5 TR S
e (K12B), 8 (HEEE T w18 %%
A Cladosporium J =N

1 HEHk XSZ-1 B EKES
Fig.1 Colony growth pattern of strain XSZ-1

B2 HE#k XSZ-1 BREFERTS (10x40)
Fig.2  Microscopic morphological characteristics of
strain XSZ-1 (10x40)

2.2 HFAMmFEE vPEEEEEMHSIY TSI
(5'-TCCGTAGGTGAACCTGCGG-3") il ITS4 (5'-
TCCTCCGCTTATTGATATGC-3') # 17 PCR ¥ 14,
XTAALSS I DNA P2 ATy, 454 CCGTAGG

TGAACCTGCGGAGGGATCATTACAAGTGACCCCGG
1541
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TCTAACCACCGGGATGTTCATAACCCTTTGTTGTCCG
ACTCTGTTGCCTCCGGGGCGACCCTGCCTTCGGGCG
GGGGCTCCGGGTGGACACTTCAAACTCTTGCGTAAC
TTTGCAGTCTGAGTAAACATTCCGGGGGGCATGCCTG
TTCGAGCGTCATTTCACCACTCAAGCCTCGCTTGGTA
TTGGGCATCGCGGTCCGCCGCGTGCCTCAAATCGAC
CGGCTGGGTCTTCTGTCCCCTAAGCGTTGTGGAAACT
ATTCGCTAAAGGGTGTTCGGGAGGCTACAATAAGGC

79

83

GGAGGA, #4 XSZ-1 1y ITS JF 5 7€ NCBI [ 3l /45
BLAST (X}, KT S Cladosporium anthropophilum
FIFALRE 15 99. 82% , K FH MEGA-X-10. 1. 7 #f4,
AR A AT bR CBS 116456 R AMEE, 4Bk
WHRGELER (K 3), AIH XSZ-1 5 2 # C.
anthropophilum & [f]— 733 ( 3473 100% ), 1l
YE5E R C. anthropophilum

LN834358.1 Cladosporium cladosporioides UTHSC DI-13-204
HM148003.1 Cladosporium cladosporioides CBS 112388
HM148002.1 Cladosporium cladosporioides CBS 101367

LN834364.1 Cladosporium funiculosum UTHSC DI-13-242
LN834363.1 Cladosporium funiculosum UTHSC DI-13-223

MF472932.1 Cladosporium anthropophilum DTQ:324-C4

XSZ-1

MF472927.1 Cladosporium anthropophilum DTO:323-C6

97 [~ LN834356.1 Cladosporium angustisporum UTHSC DI-13-240
HM147995.1 Cladosporium angustisporum CBS 125983

HM148074.1 Cladosporium cucumerinum CBS 173.54

971 HM148072.1 Cladosporium cucumerinum CBS 171.52

— L

0L pMmiasialL Cladosporium perangustum CBS 125996

LN834380.1 Cladosporium perangustum UTHSC DI-13-208

LN834353.1 Cladosporium allicinum UTHSC DI-13-173

100 | EF679350.1 Cladosporium allicinum CBS:121624
1

00 L 1N834366.1 Cladosporium halotolerans UTHSC DI-13-164

LN834367.1 Cladosporium halotolerans UTHSC DI-13-182

0.020

E3

3 REEHNE

PR R TR 5382 (1 LK &3
¥y 15 ¢, $220¢), 28 CAME30 d, KRBT A
MR CTRFE 6 K, 4515 69.8 ¢ BH, &
D101 RALW IR BEFE 43825, DL 70% ~ 100% H s
JEVEMG, 53] Fr. 1~Fr. 5, 28 TLC &R, RFBE& I
WY Fr. 1 ~Fr. 3 46225y B 4lifl, Fr.1 (6.01 g) 4
MCIL 435, L 30% ~ 100% H 2 A6 B e i, 75 %]
Fr.1-1~Fr. 1-9, Fr. 1-2 &R A2, L&
Pe-FEE (15 : 1) WM, 753 Fr. 1-2-1~Fr. 1-2-2,
Fr.1-2-1 LG W BE-HEE (50 1) RIS T
TLC 45, 753 Fr. 1-2-1-1, 22k #14¢ HPLC (3
Sl 20% HIEE) 43, HEEA% 10 (1.1 mg,
tx=40.8 min) ; Fr. 1-2-2 £l 5 HPLC (&
284 nm, FREHH 10% HEE) 0B, BSEMLEY6
(3.1 mg, t;=51.4 min), Fr. 1-3 & Sephadex LH-
20 BEMCHE SRS, DA EEEE, 53] Fr. 1-3-1~Fr. 1-
3-2, K4 HPLC 438, Fr.1-3-1 L) 18% H i
Wl HEMES Y 11 (19.5 mg, 1, =43.2 min);
1542

NR 121315.1 Cercospora beticola CBS 116456

REREW
Fig.3 Phylogenetic tree

Fr.1-3-2 DL 14% BB, 15204659 12 (20.6
mg, t;=47.8 min), Fr. 1-4 LD, U
AW BE-HEE (150 1) VEME, FFLL S0 bi-H BT
(10 : 1) ABIFFIGEAT TLC Hl45, 53 Fr. 1-4-1~
Fr.1-4-2, Z2E414 HPLC 23 B, Fr. 1-4-1 UL 14%
HEEPE MG, MR 15 (1.0 mg, 1, =27.6
min) ; Fr. 1-4-2 L 10% B EPERL, 15 214L& 9 16
(1.5 mg, t,=46.5 min), Fr.1-6 DLREREAM 85, 1K
UL A - (50 1), ST be-HEE(15
1) YEME, 783 Fr.1-6-1, 224 HPLC (Wi3h
FHS5% HEE) e, HEMEEY 3 (2.0 mg, ¢ =
36.6 min) . Fr. 1-7 ZRERAE B, DL H e -H
BE (12 0 1) VEME, 133 Fr.1-7-1, &k 6l &
HPLC (UizhHH 10% B ) 438, SRk EY S
(4.8 mg, t,=51.0 min), Fr. 1-9 6k K435,
DL A be-HEE (15 1) PeME, 8% Fr.1-9-1~
Fr.1-9-3, Fr. 1-9-1 LA - R S ER-IN R (2 -
1:1) NEFFIELT TLC Hil 4%, 53] Fr. 1-9-1-1,
2Pl 4 HPLC (Kl 4 284 nm, Jizh4H 30% H
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BE) e, MElfeEGw 8 (1.7 mg, 1, =36.6
min) ; Fr. 1-9-3 £ 4] % HPLC ({RF&E 2.0
mL/min, i3I 20% HEE) 735, HBEEY 13
(5.6 mg, t;,=62.4 min), 14 (3.1 mg, 1, =67.1
min) , Fr.2 (3.78 g) £ MCI #4538, LI 30% ~
100% FF P B2 R E, 75 2 Fr. 2-1~ Fr. 2-6, P&
Sephadex LH-20 BEREHE 5125, 155 Fr. 2-2-1, Fr. 2-
3-1, Fr.2-4-1, Fr.2-6-1, Fr.2-2-1 Z2F#4 HPLC
(TBIAH 15% HEE) 8, B3kaw 2 (12.5
mg, t,=42.2 min); Fr.2-3-1 RS, U
AMBE-HEE (50 1) BEB, DL =S H be-H e
(5:1) REFFFIAT TLC Hil &, 53] Fr. 2-3-1-1,
221l # HPLC (shHd 35% HlE) e, 15304k
AW (5.9 mg, t,=31.0 min); Fr.2-4-1 LI "5
He-FHEE (90 1) SHJRIFFISEAT TLC Hil#5, 4%
il 4 HPLC (KM K 273 nm, W 3HAH 30% HI A% )
e, RS 9 (12.7mg, 1,=52.3 min);
Fr.2-6-1 VIS F e-H i (50 1) REIFF LT
TLC #1145, 153 Fr. 2-6-1-1, Z2E#45 HPLC (&
U 2.0 mL/min, Ji3IAH 35% HEE) 4085, 15
FMLEW T (8.1 mg, t,=31.0 min), Fr.3 (1.72
g) SRERHEE, DLW - EE (300 1) Uk
i, £ Sephadex LH-20 JE R E 4385, LI & H
e-HEE (10 = 1) ShEIFFIEST TLC #il &, 193]
Fr.3-1, 2Pl HPLC (i shAH 48% W EE) 43
B, BG4 (1.8 mg, 1,=35.2 min), i
% HPLC R & 3.0 mL/min, 03 K K
254 nm,
4 ZEHETE

&P, AEMSE (FEE), HR-ESI-MS m/z:
423.197 5 [M+H]",'"H-NMR (600 MHz, CD,0D)
8: 3.77 (1H, dd, J=6.5, 3.4 Hz, H-5a), 3.69
(1H, m, H-58), 4.11 (1H, q, J=5.1 Hz, H-11),
1.16 (3H, d, J=6.5 Hz, H-13), 3.23 (2H, m, H-
1), 7.33 (2H, d, J=8.2 Hz, H-3', 7'), 7.28
(2H, d, J=8.2 Hz, H-4', 6'), 7.24 (1H, d, J=
8.2 Hz, H-5"), 3.22 (2H, m, H-1"), 7.30 (2H,
d, J=8.2 Hz, H-3",7"),7.26 (2H, d, J=8.2 Hz,
H-4", 6"), 7.23 (1H, d, J=8.2 Hz, H-5"); “C-
NMR (150 MHz, CD,0D) &: 69.3 (C-2), 168.7
(C-3), 57.5 (C-5), 169.2 (C-6), 62.2 (C-8),
170.5 (C-9), 58.0 (C-11), 170.0 (C-12), 20.0
(C-13), 42.4 (C-1'), 138.0 (C-2"), 131.5 (C-3',
7'y, 129.7 (C-4', 6'), 128.5 (C-5'), 40.9 (C-

1"), 136.4 (C-2"), 131.0 (C-3", 7"), 129.6 (C-
4", 6"), 128.1 (C-5"), VI %45 3cmk [5] 4R
ERAR—ZL, HIEFE N vinaceuline

k&Y 2. AR (HEE), HR-ESI-MS m/z.
478.1429 [M]*,'H-NMR (600 MHz, CD,0D) &:
6.99 (2H, s, H-3,3"),9.49 (2H, d, J=9.4 Hz,
H-5,5'), 7.12 (2H, dd, J=9.4, 2.8 Hz, H-6,
6'), 7.07 (2H, brs, H-8, 8'), 7.01 (2H, d, J=
9.2 Hz, H-9,9’), 7.31 (2H, d, J=9.2 Hz, H-10,
10'), 4.18 (6H, s, H-11, 11"); “C-NMR (150
MHz, CD,OD) &: 111.5 (C-1, 1'), 154.6 (C-2,
2'), 100.3 (C-3,3"), 160.5 (C-4, 4"), 130.5 (C-
5,5'), 117.3 (C-6, 6'), 155.4 (C-7, 7'), 112.1
(C-8,8'), 128.4 (C-9, 9'), 126.0 (C-10, 10"),
56.1 (C-11, 11'), 117.0 (C-4a, 4a'), 125.8 (C-
4b, 4b'), 134.6 (C-8a, 8a'), 135.5 ( C-10a,
10a") , VA EEE 53CHR [6] i A —2, ik
Y55 A cirrhopetalanthin

A3, AR (WEE), HR-ESI-MS m/z:
369. 115 8 [M+Na]*,'H-NMR (600 MHz, CD,0D)
8: 4.96 (1H, d, J=7.1 Hz, H-1), 6.31 (1H, dd,
J=6.1,1.9 Hz, H-3), 5.10 (1H, dd, J=6.1, 3.9
Hz, H-4),2.67 (1H, m, H-5), 4.44 (1H, m, H-
6),5.76 (1H, brs, H-7), 2.91 (1H, t, J=7.4
Hz, H-9), 4.36 (1H, d, J=15.3 Hz, H-10a),
4.18 (1H, d, J=15.3 Hz, H-10B), 4.68 (1H, d,
J=7.9 Hz, H-1'), 3.39~3.20 (4H, m, H-2'~5"),
3.87 (1H, dd, J=12.0, 2.0 Hz, H-6'a), 3.66
(1H, dd, J=12.0, 5.5 Hz, H-6'B) ; “C-NMR (150
MHz, CD,OD) &: 97.7 (C-1), 141.6 (C-3),
105.7 (C-4), 46.3 (C-5), 82.9 (C-6), 130.2 (C-
7), 148.0 (C-8), 47.9 (C-9), 61.4 (C-10), 99.9
(C-1"), 74.9 (C-2"), 78.3 (C-3"), 71.6 (C-4"),
77.9 (C-5"), 62.6 (C-6"), L L %ds5Ck [7]
fRIEFA L, B Rk I

ey 4. AEEEH K (HEE), HR-ESI-
MS m/z: 271.059 9 [M+H]*."H-NMR (600 MHz,
CD,0D) &: 8.06 (1H, s, H-2), 6.22 (1H, s, H-
6), 6.34 (1H, s, H-8), 7.38 (2H, d, J=7.8 Hz,
H-2', 6'), 6.85 (2H, d, J=7.8 Hz, H-3', 5');
BC-NMR (150 MHz, CD,0OD) &: 154.7 (C-2),
123.3 (C-3), 182.3 (C-4), 163.8 (C-5), 100.1
(C-6), 165.9 (C-7), 94.8 (C-8), 159.7 (C-9),
106.3 (C-10), 124.8 (C-1'), 131.4 (C-2', 6"),
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116.2 (C-3', 5"), 158.7 (C-4") ., LA %4 5 3cHk
(8] RIAHA N, e R4 5o,

EW 5. AERAR (HEE), HR-ESI-MS m/z:
299.137 0 [M+Na]*,'H-NMR (600 MHz, CD,0D)
8: 4.24 (1H, m, H-3), 3.67 (1H, m, H-6), 0.91
(2H, m, H-7), 1.47 (1H, m, H-8), 0.76 (6H,
m, H-9, 10), 3.21 (1H, dd, J=14.0, 3.6 Hz, H-
1la), 2.84 (1H, dd, J=14.0, 4.7 Hz, H-11B),
7.00 (2H, d, J=8.3 Hz, H-13, 17), 6.72 (2H,
d, J=8.3 Hz, H-14, 16); "C-NMR (150 MHz,
CD,0D) &; 170.7 (C-1), 57.6 (C-3), 169.1 (C-
4), 54.1 (C-6), 45.2 (C-7), 24.7 (C-8), 21.4
(C-9), 23.4 (C-10), 39.4 (C-11), 127.0 (C-
12), 132.8 (C-13, 17), 116.4 (C-14, 16), 158.2
(C-15), VI EEIRS 3R [9] iBREA 2, K
YOEN (REATR-5CHR) .

k& e. wEAEREK (HEE), HR-ESI-MS m/z:
261.123 4 [M+H]*,'"H-NMR (600 MHz, CD,0D)
8: 4.15 (1H, t, J=4.4 Hz, H-2), 3.56 (1H, m,
H-5), 2.08 (1H, m, H-6a), 1.93 (1H, m, H-
68), 1.68 (2H, m, H-7), 3.33 (1H, m, H-8a),
3.29 (1H, m, H-88), 3.12 (1H, m, H-10a),
2.89 (1H, m, H-10B), 6.97 (2H, d, J=8.4 Hz,
H-2', 6"), 6.72 (2H, d, J=8.4 Hz, H-3' 5');
BC-NMR (150 MHz, CD,0D) 8. 167.6 (C-1),
59.2 (C-2), 171.4 (C-4), 59.9 (C-5), 29.8 (C-
6),22.5(C-7),46.1 (C-8), 40.2 (C-10), 126.7
(C-1"), 132.3 (C-2', 6'), 116.5 (C-3", 5"),
158.7 (C-4"), VA FEdR 53R [10] B EEA—
B, HOEENI (IHER - =R )

G T, AEHAK (PE), HR-ESI-MS m/z:
245.127 5 [M+H]",'"H-NMR (600 MHz, CD,0D)
8: 4.46 (1H, t, J=5.0 Hz, H-3), 3.55 (1H, m,
H-60), 3.40 (1H, m, H-6B), 1.80 (1H, m, H-
7o), 1.26 (1H, m, H-7B), 2.12 (1H, m, H-
8a), 1.82 (1H, m, H-88), 4.09 (1H, m, H-9),
3.18 (2H, m, H-10), 7.30~7.22 (5H, m, H-2'~
6'); "C-NMR (150 MHz, CD,0D) &: 170.9 (C-
1), 57.7 (C-3), 166.9 (C-4), 46.0 (C-6), 22.8
(C-7), 29.4 (C-8), 60.1 (C-9), 38.2 (C-10),
137.3 (C-1'), 131.1 (C-2", 6'), 129.4 (C-3',
5'), 128.1 (C-4"), VI BEESCHk [11] #id
B, WUOSE R (HER-ARNEAR) .

EY 8. HEITEIEKR AR (WEE), HR-ESI-
1544

MS m/z: 258.047 3 [M+H]",'"H-NMR (600 MHz,
CD,0D) 8: 6.24 (1H, s, H-3), 5.16 (1H, brs,
H-4), 3.83 (1H, m, H-5), 3.62 (1H, m, H-6),
7.65 (2H, d, J=8.7 Hz, H-2", 6'), 8.19 (2H, d,
J=8.7 Hz, H-3", 5'); “C-NMR (150 MHz,
CD,0D) &: 166.6 (C-2), 67.4 (C-3), 71.3 (C-
4), 58.5 (C-5), 62.2 (C-6), 151.7 (C-1"),
128.4 (C-2', 6'), 124.1 (C-3", 5'), 148.6 (C-
4"y, VI FEIRES Selk [12] iERA—, fik
FE M aegyptolidine B,

G HEkR (HWEE), HR-ESI-MS m/z:
323.016 1 [M+H]",'"H-NMR (600 MHz, CD,0D)
5. 8.17 (2H, d, J=8.8 Hz, H-2, 6), 7.65 (2H,
d, J=8.6 Hz, H-3,5), 5.16 (1H, d, J=2.6 Hz,
H-7), 4.14 (1H, m, H-8), 3.81 (1H, m, H-9«)
3.63 (1H, m, H-9B), 6.23 (1H, s, H-11); “C-
NMR (150 MHz, CD,0D) &§: 148.6 (C-1), 128.3
(C-2,6), 124.2 (C-3, 5), 151.6 (C-4), 71.3
(C-7), 58.5 (C-8), 62.2 (C-9), 166.5 (C-10),
67.3 (C-11), DA EEHE 530k [13] B FA—
., MM chloramphenicol ,

k&Y 10 Bl Rk (HEE), HR-ESI-MS
m/z: 185.128 6 [M+H ]","H-NMR (600 MHz,
CD,0D) &; 4.05 (1H, m, H-3),3.91 (1H, m, H-
6),1.45(3H, d, J=7.0Hz, H-7), 1.99 (1H, m,
H-8), 1.55 (1H, m, H9a), 1.28 (1H, m, H-
98), 0.97 (3H, t, J=7.5 Hz, H-10), 1.03 (3H,
d, J =7.1 Hz, H-11); "“C-NMR (150 MHz,
CD,0D) &; 169.2 (C-1), 51.6 (C-3), 171.3 (C-
4), 60.9 (C-6), 20.9 (C-7), 40.2 (C-8), 25.6
(C-9), 12.2 (C-10), 15.5 (C-11) ., VI FHIRE S5
BR[14] fRIEFREA -, MEERIA (NAR-F
SLAMR) .

k&Y 11, HEf Rk (HEE), HR-ESI-MS
m/z: 185.128 7 [M+H ]*.,"H-NMR (600 MHz,
CD,0D) &; 4.02 (1H, m, H-3),3.95 (1H, m, H-
6),1.45 (3H, d, J=7.1Hz, H-7), 1.76 (1H, m,
H-8a), 1.66 (1H, m, H-88), 1.89 (1H, m, H-
9), 0.97 (3H, d, J=6.6 Hz, H-10), 0.98 (3H,
d, ] = 6.6 Hz, H-11); "“C-NMR (150 MHz,
CD,0D) &; 171.0 (C-1), 51.9 (C-3), 171.5 (C-
4),54.6 (C-6), 20.9 (C-7), 45.1 (C-8), 25.3
(C-9),22.1(C-10), 23.5 (C-11) ., VI %I 5
BRO[15] fRIBFRA B, MEE A (NER-=
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EY 12 . KR (HEE), HR-ESI-MS
m/z: 197.128 6 [M+H]".,"H-NMR (600 MHz,
CD,0D) &; 4.25 (1H, m, H-3), 3.64 (2H, m, H-
6), 1.95 (2H, m, H-7), 2.17 (1H, m, H-8a),
2.04 (1H, m, H-88), 3.51 (1H, m, H-9), 2.37
(1H, m, H-10), 1.03 (3H, d, J=6.8 Hz, H-11),
1.00 (3H, d, J=6.8 Hz, H-12); "C-NMR (150
MHz, CD,0D) 6. 171.6 (C-1), 59.7 (C-3),
168.0 (C-4), 46.7 (C-6), 22.9 (C-7), 30.3 (C-
8), 64.4 (C-9), 34.3 (C-10), 19.4 (C-11), 18.4
(C-12), DL E%ds 53CHk [16] il A 3,
HCE NI (IRER-AZTR) .

EW 13 . LEm AR (HEE), HR-ESI-MS
m/z: 211.144 2 [M+H]".,"H-NMR (600 MHz,
CD,0D) 6: 4.08 (1H, t, J=2.1 Hz, H-3), 3.56
(1H, m, H-6a), 3.51 (1H, m, H-68), 1.93
(IH, m, H-7a), 1.44 (1H, m, H-7B), 2.32
(1H, m, H-8a), 2.03 (1H, m, H-88), 4.20
(1H, m, H-9), 2.16 (1H, m, H-10), 1.33 (2H,
m, H-11), 0.93 (3H, t, J=7.5 Hz, H-12), 1.07
(3H, d, J=7.2 Hz, H-13); “C-NMR (150 MHz,
CD,0D) &6: 172.4 (C-1), 60.0 (C-3), 167.6 (C-
4), 46.2 (C-6), 23.2 (C-7), 29.6 (C-8), 61.3
(C-9), 37.0 (C-10), 25.4 (C-11), 12.6 (C-12),
15.5 (C-13) . VI LB 530k [16] il A —
B, HOEER (MER-REER) .

e 14 HEKmA (HE), HR-ESI-MS
m/z: 211.144 0 [M+H]".,"H-NMR (600 MHz,
CD,0D) &: 3.84 (1H, dd, J=9.6, 5.4 Hz, H-3),
3.57 (1H, m, H-6a), 3.49 (1H, m, H-6B), 2.03
(1H, m, H-7a), 1.68 (1H, m, H-7B), 2.36
(IH, m, H-8x), 1.80 (1H, m, H-88), 4.28
(1H, m, H-9), 1.95 (2H, m, H-10), 1.60 (1H,
m, H-11), 1.00 (3H, d, J=6.6 Hz, H-12), 0.97
(3H, d, J=6.6 Hz, H-13); “C-NMR (150 MHz,
CD,0D) 6: 171.6 (C-1), 58.9 (C-3), 169.1 (C-
4), 46.7 (C-6), 23.0 (C-7), 29.9 (C-8), 59.3
(C-9), 43.6 (C-10), 25.5 (C-11), 23.3 (C-12),
21.9 (C-13), DL ¥ 530k [17] HiiB FeA—
B, RN (ER-EEATR) .

e 15 HEmAR (HEE), HR-ESI-MS
m/z: 161.053 0 [ M+Na]","H-NMR (600 MHz,
CD,0D) 6: 3.69 (2H, t, J=7.2 Hz, H-1), 2.72

(2H, t, J=7.2 Hz, H-2), 6.70 (2H, d, J=8.4
Hz, H-2', 6'), 7.03 (2H, d, J=8.4 Hz, H-3',
5'); BC-NMR (150 MHz, CD,0D) 6: 64.6 (C-1),
39.4 (C-2), 131.0 (C-1"), 130.9 (C-2', 6'),
116.1 (C-3', 5"), 156.9 (C-4") . VA F%udE 53k
(18] HREFEA—F, Hw WX RHERORE,
a6, HEEEBAR (HEE), HR-ESI-
MS m/z: 203.071 6 [ M+Na]*,'H-NMR (600 MHz,
CD,0D) 8: 4.20 (2H, t, J=7.2 Hz, H-1), 2.83
(2H, t, J=7.2 Hz, H-2), 7.04 (2H, d, J=8.6
Hz, H-2', 6'), 6.72 (2H, d, J=8.6 Hz, H-3',
5'),2.00 (3H, s, CH,); “"C-NMR (150 MHz,
CD,0D) &: 66.6 (C-1), 35.2 (C-2), 130.0 (C-
1), 130.9 (C-2', 6'), 116.2 (C-3', 5'), 157.1
(C-4"), 20.8 (COCH;), 173.0 (COCH,) . LI %
PS5 ScHk [19] il A —5, EEH 2-p-
acetoxyphenylethanol ,
5 HepG2 HMiEFHFETEM

K CCK-8 IEXT 45 & 2% PR AT s M
AW 1~3, 5~14 1T HepG2 4l I B 1 14 5256
O K0 HepG2 41, LA 5x10%/mL % B 2 Ff
F 96 fL#, £FFL 100 wL, 7E£37 C. 5% CO, &/
THEFE 24 h BNGEE WE 3 UK (20, 40, 80
pmol/L) ZjMIEH, RAVKEE 5 DM AL, DU N
PHPEXTIR, SUEIER XTI diffurdl . TG4k
SikEgE 24 h, HFLINMA 10 pL CCK-8 IEM (584K
FREEBCHD) , WFE 4 h 50 E S FLLE 450 nm P K AL
OLEE (OD), TR AN EI =,

g won, (kEY1~3, 5, 7~14 Bl
FOBEHE , S vk B, BB X B — 3K
Hers 9WuL, WA 4, FRA CCK-8 2 5E
EEW S, 9 KINE IC, 5, Kraes =& Hl 6
ANHERE (60, 80, 90, 100, 110, 120 wmol/L) ¥
W, AL, Z5RAGEW S. 9 KA 1C, 16
AR (94.34+4.18) . (80.86+3.21) . (77.63=
7.85) pmol/L, KU GW 5. 9 HAKEM
HepG2 47T 14
6 ITit54%ie

KA EE A Cladosporium FLTETE H AR A4 )
Z, 2XZNEERMBETASAKNAEREEZ
— 0 AR B A E R R A,
PUg . bUwmdE . MRS FRBHE R, A
WFEM C. anthropophilum X519+ 43 25455 16 4~
&Y, BhE RIS R Lw e, 2K

1545
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Fig.4 Effect of each compound on the activity of HepG2 cells

RIDIARZE N E, AL4E 8 3R KR 1 NERNIK,
MR N A B H AR IR R 2 — | 2 HA
A FTEN KRN F R = 9, A
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HRIRGE TR, AT o B A 5
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Pr. UM 15, 16 X SAb2E o 2
PP, kR BENUE T N AR UL, BRI 5
Az LA AT g g e AR OC 2R AR A R SR ALY 3 1
B HepG2 A RE IG ML R &5 R Won, 3R
KA EY (5. 7. 10~14) HRIHMH HepG2
UNREIGS T, Hoh S R, PR X REE M T 1
KYUHEZIT ST, AN, BREmE L
G 9 LRI BSR4 T M A
ST ROk AT 3 gk 2 R A& i R R R T SR Y
244,

g LRk, AR FE T HepG2 4l
IRIRACE IR, W PUHE 2P R RS T 3
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AR R 24 MEEY), 430 %5E N burselignan (1) | sipandinolide (2) . lawsonicin (3) ., X HFERLAEE (4) ., 4-
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B 1~24 ERMIZAY h o3, LG 3. 10 X5 5 A 2402 R A TRy E 1
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