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Chemical constituents from Viadimiria souliei and its effect against
lipopolysaccharides-induced hepatocyte injury
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Abstract: Objective To study the chemical constituents from the ethyl acetate fraction of dry roots of Viadimiria souliei and their
anti-hepatocyte injury activity. Methods Multiple kinds of chromatographic methods, including silica gel, ODS, Sephadex LH-20,
MCI column chromatography, semi-preparative HPLC, preparative TLC, and recrystallization were used in this investigation. Results
A total of 19 compounds were obtained, including a new Czi steroid, named (3f,205)-pregn-5-ene-3,8,14,20-tetraol-20-O-B-D-
glucopyranoside (1) and 18 known compounds erythro-guaiacylglycerol-B-ferulic acid ether (2), catechin (3), 3-methoxy-4-hydroxy-
phenylethanol (4), 4,5-dicaffeoyl-quinine acid (5), 2,3-dihydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-1-propanone (6), coniferaldehyde
(7), mustardaldehyde (8), 1B,6a-dihydroxycostic acid (9), syringaldehyde (10), phenylpropanes coniferyl alcohol (11), 11p,13-
dihydroglucozaluzanin C (12), cynaropicrin (13), zaluzanin C (14), 118,13- dihydrozaluzanin C (15), reynosin (16), caraumbellogenin (17),
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ethyl 3,4-dicaffeoylquinate (18) and baynol C (19). Among them, compounds 2—7, 9, 10, 18 and 19 were isolated from this plant for the first

time. The in vitro experimental results showed that compounds 1, 11, 12, and 16 could significantly reverse the decrease in survival rate of L-

02 cells induced by lipopolysaccharides (LPS), and compounds 11 and 12 could significantly reverse the abnormal increase in ALT and AST

content in L-02 cells caused by LPS. Conclusion Among the 19 isolated compounds, compound 1 is a new compound named dolomiside

D, compounds 11 and 12 have good anti-hepatocyte injury effects.

Key words: Viadimiria souliei (Franch.) Ling; anti-hepatic injury; dolomiside D; steroidal saponins; catechin; 4,5-dicaffeoyl-quinine

acid; coniferaldehyde; syringaldehyde

JIWAKF Viadimiria souliei (Franch.) Ling J& % %}
(Asteraceae) S i J7i (Cynareae) || K% J& Viadimiria
LAY, NZERAREREY, EREFEZ 40T 1Y
NI PEFREE PO g b X, AR D9 JR A 24564 1) I it 2
JRHEY), JNAREFME R ARFKENARE V. souliei
(Franch.) Ling var. cinerea Ling )T /@Ml T
(hEZG ) 2020 Fie—#, FEATHETHM. I
PSR 0 IS S5 2

NAREBEY P G 20, BAAT 2
RAEEE . 24 ik, MR @i LR I
29200 MEEY), BAEEEmE S A5 R, R

HE . HUARSERL Ao R e 2
IS BT RGBT, R R8N R A 22 R
WG IR B AR SO R, JIART v i) 32 2R
I3 AR e N I AN 2 SR 7 N iR B AT PO 0 ) AR
WS, RIREARTIAORI, 1E D-ZA AR
[D-(+)-galactosamine, D-GaIN] FIfEZ ¥# (lipopoly-
saccharides, LPS) K- F 15 3 St L0 /) B
RS, AR A IR AT R T8 e O A% R 4L 4t
£ 2 MR AT (nuclear factor erythroid 2 related factor
2, Nrf2)-Kelch £ ECH KBk H 1(kelch-1ike ECH-
associated protein 1, Keapl) {5 58 Eg. i Toll #
A8 4 (toll-like receptor 4, TLR4) /fE5r4L A1 88
(myeloid differentiation factor 88, MyDS88) /#%#4%
[A-F-xB (nuclear factor kB, NF-xB) {5 5 i % I
HIE T AR A MRS, BRI AT ERE, it
— BT NR B b B B 0008 Ve A A 27 B
AT TS A - AR B2 B (1) T R < g s o sk
1T THEERGT I TE e B8 2] 19 MEEY, H
HRALHE 1ANEN R Co SR 2 8 (3B,20S)-pregn-5-ene-
3,8,14,20-tetraol-20-O-B-D-glucopyranoside (1, K
1), MHFITCMAEY caraumbellogenin (17); 7 4
fEnE b5 1B, 6a-dihydroxycostic acid (9).
11B,13-dihydrozaluzanin C ( 12 ) . 3¢ & 3% &
(cynaropicrin, 13) . zaluzanin C (14) . 11B,13-
dihydrozaluzanin C(15) \ A4 £% 2- % P4 I Creynosin,

OH

OH
OH

1 &Y 1 mgE
Fig.1 Structure of compound 1

16). baynol C (19); 6 NARHNRLMAEY) erythro-
guaiacylglycerol-B-ferulic acid ether (2). 3-hydroxy-
4-methoxyphenylethanol (4 ). 2,3-dihydroxy-1-(4-
hydroxy-3,5-dimethoxyphenyl)-1-propanone (6 ) FA 1
fi& (coniferaldehyde, 7) . JF % (mustardaldehyde,
8). phenylpropanes coniferyl alcohol (11) PLJ 4 4~
HABRM AR LAEEE (catechin, 3). 4,5-HiHE
MEAEZE R (4,5-dicaffeoyl-quinine acid, 5) « T #
M (syringaldehyde, 10) . ethyl 3,4-dicaffeoylquinate
(18) . &M 1 ey, i NIRETH
(dolomiside)s &) 2~7. 9. 10, 18 F119 A K
MIAZIEYI I SR 3, N BRI A ST
RGNS TR 7T
1 #H
1.1 W5

R (100~200. 200~300 H, 75
HAL T s ODS (YMC 2], HA); FEZ GFoss
TLC #JEM CHEGTLARERIF KA AFD: AB-8
KALW G AR YA T A D HP-20 KL AE (=
ZEEAE], HA); Sephadex LH-20 (=3F{b
A, HA); EIEHFEE (Spectrum AH], FED;
CWE. B AR, BERR R IE T RE. &0,
TR WL UKEERR, Jrbral CRGERER AL L
WA RARD: BEA (GIBCO A, EED;
a4 1% (GIBCO A, 3E[E); DMEM R 77 (1L
TR A TR 7)) DMSO(Sigma A /), 26 ),
MTT (Sigma A#], FEED; FREE K GRS 775
(J"HRAIED R AR AR N R AL
% (alanine aminotransferase, ALT). K[ JXRAMRE
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HE:FEM (aspartate aminotransferase, AST) il &
(W ARER A= AERAR D IF2 0
(lipopolysaccharides, LPS, 3 = RAEVH ARFGRR
AT . XD-2000A B Jiet 25 kA (i B s Ie A
BHAT); TOLEDO-PL203 %4 231 V- M4 )
— BRI ZAXES (R HIRAF]]; BS-100A 2 H3)
RS (R P IS AR AFD; UV-
1750 BUEAM G (RBEATE], HAD; Avatar 360
E.S.P LT A 1EAL (Nicolet A&, 3£ [E); Xevo G2-
S QTOF M4y (Waters A#], FEE); J-1500 %Y
[ — i CHA RSt B4, B
RO s R &% : SPD-M20A; %: LC-
60AD; #i#FE: YMC-Pack ODS-A £#il#4:, 250
mmX 10mm, 5pum); FD-1D-50 A HTF AL (7
IR A IR AFD); Bruker Avance-400 Y
MREFEIRAC (Bruker AR, {&[E); BDS ZYfEIEAH
ZRGEE (ERFEEERARARD; 311 5
A CO, 53748 (Thermo Fisher A7), ZFEFE);
Centrifuge 5418R &\ LAl (Eppendorf AH], £
[E); LDZM-60KCS Bk 71787 K #s ( BilgHI %
PRIT 488 D 680 AUEEAR{X (Bio-RAD A+, 3%
[E; LIBROR PL203 /i —HF R (B
A], HAD; DHG-9140A HHAVERSX T GRo
BHEAAESEIR AT ; KRR (Costar AF], FEHED;
VS-840-1 ## TAE G (Rt A F])D; ZHZY-CF 18
TEGRETRAE (RBAENERAIRAFD.
1.2 54

T 2016 7 HRETI)NE HHUNFEE
BB AR, 20 55 B 1T R 245 89T 5 B B X N sl 7 R
5558 NNARF V. souliei (Franch.) Ling [P TR, %
EFRA (2016-CM-001) A7 T 76 e K22 245 45t

NIE ' T 4H M L02 1T [ s} 2 e i 20 55 47
TR 2 2 4H M P
2 ik
21 ERESSH

JIARZFH TR (21.45 kg) &R, 10
58 95% A1, =i MR 3 W, FH 10
58 70% A BB IEEFREL 2 WK, 8% RIS 7715,
RE 3044 g SIRE NG R K HUE R S
WA ER . BER LB IE TR, REHUGRIR
FEWRGAE, A mBETAL 1019 g BEER SR
£7226 g« 1ETEEHAT 363 go BEFR L EEHBA_E HP-
20 KFLBMAEAE, FIEE-/K (0 100~100 : 0) B EE Uk

Wifgs) 7 My (Fr. A~G).

A 445y (FEE-K 20 1 80, 15g) L RP-CI8
JEAE, FEE-/K (8 :92~50:50) BHEEVLmL, 53
15 M43 (A 1~A15).A.5 4934 Sephedex LH-
20k, ZiFEEEMASE] 4 DAL AS.1~AS54.,
A.5.3 &2 HPLC (HEE-/K 42 © 58) 4lifh, 15
LAY 4 (0.82 mg, /=31 min). A1l A&
Sephedex LH-20 £, DLHEERBLIGE] 6 445
A1L1~A11.6; A.11.3 Z&fHl#% HPLC, DAHEE
/K (0~25min, 40 : 60; 25~60min, 60 : 40) Ff
FEVEIAS ML &) 6 (3.21 mg, tr=40min); A.11.4
Z % HPLC, DAHEE-7K (0~25 min, 40 : 60;
25~60min, 60 :40) BiEELEMSEILEY) 2 (6.81
mg, k=11 min). 3 (841 mg, ®R=15min),

B 414y (FIEE-/K 60 : 40, 45g) 4 RP-C18 1
JEAE CHEE-/K 30 & 70~100 : 0) 438, 5317 4
W45 (B.1~B.17). B.14 A4 EMmERAE, LL
Ak BERR B8 (40 @ 60~0 : 100) FEEEVEHL, 75
F| B.141~B.14.5 3£ 5 M4 . B.142 A4
SERE R A 18 (200.00mg). B.15 U AR E
IEARER A AL R A 1 (6.25 mg)-.

C 414y (HEE-7K 60 : 40, 31 g) | RP-Cis H1/E
K, HIEE-/K (30 1 70~100 @ 0) BHEHE, 555
M (C.1~C.5). C.3 4% E Sephedex LH-20
e, AR EERpASE C3.1~C.3.8, Jt 8 N
C.3.4 U224 HPLC (HEE-/K 35 1 65) 4lifk
BE1LEY 10 (0.62mg, R=31min). C.3.6 4%
2 Sephedex LH-20 £, DAHEEBEMLAT 2] 9 A2 57
C.3.6.1~C.3.6.9, C.3.6.5 414 2% HPLC, LA
HEE-/K (42 0 58) Peflil, HF3MEY 7 (1.18 mg,
®kR=45min). 8 (1.83mg, ®r=46min); C.3.42 4
Sy ELERERLEY 9 (9.8 mg). C3.7 AN
Sephedex LH-20 % B 45 it 15 2 A 5(3.99 mg) .
C4 M2 RP-Cig HHAE (HIEE-7K 40 60~
100 : 0) 7, 1539 M5 (C4.1~C4.9),
C.4.2 144 HPLC, DAHEE-/K (38 1 62) Peliifd
Ftb &9 14 (16.83 mg, R=>59min). 15 (2.03 mg,
R=63min). 16 (42.27mg, ®r=50min), C.4.3 4
or& e TLC R 3IE9 11 (1.32g), 12 (1.45
mg). 13 (3.92mg). C.5 404534 RP-Cs 1 EAE (H
fE-7K 401 60~100:0) 435, 53 6 ANEH»
(C51~C.5.6). C53 B RBAALEY 17
(6.93 mg); C.5.2 H &l 4 HPLC, HIlE-7K (0~
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25min, 40 : 60; 26~60min, 60 : 40) FEMifE L,
W19 (1.23 mg, =39 min).
2.2 PRIMR AT AR BRI SE MK
2.2.1 LPS 5531 L02 At Aty iy e 7 J Sk
EE LG MMAAEZIE B LPS TR E AR R,
F DMEM 15 7%5 B 1] ik 80 mmol/L I AE, F 0.22
um JEMEIEN R, T 4 CUKMRBOLIRAE, AT
WRTEDGRTE 15 min EHFRMRS, S8E ARG
WiREREZ 10 mmol/L, LPS 23253k 1 pg/mL.

BRAE 6t B4 K3 Lo2 FTF4mf, H 0.25%:
HEMHE, FH 10%0624F MG 1% 5 2= F15E
FZ NPT DMEM B3R 87%, HAN T Eo e 3
BRAEFIHEL HEBEMIEEEA 8X10° NM/mL.
F A0 R Rh T 96 FLEE IR, AL 100 pL &
W, WEXTIRAL. BRSP4 (204 40, 80,
160 pmol/L), #H 5 MEFL. 5% CO, HiFRfaH is
7t 24 h R LR IR, BRXOTHR4LHN DMEM $597 5
Gb, BRGNS PBS 85754k 421595 24 h, IR
W51 04 20, 40, 80, 160 umol/L (ILA,
BN AR DMSO. 4k4:8% 9% 48 h, fE&K%
FRFLH I 5 mg/mL BEMEEE (MTT) 10 pL, Ki9%
4h, M EIEW, BFLIMA 100 uL 1 DMSO,
TEAKCFREIR B3RS 10 min,  FHEEFR ORI & FLIOY
FE (4D fH, MEBK 490 nm, THEANIAEE .
FARYE 5 Fhrsi) =50 MRS v il 28 11 530 2 BN K
(median effect concentration, ECso) 1H.

TAER= (4 wen—A w)/(A gn—A i)
222 JIIRF RIS YN LPS 35 445 1) L02 4
i &R ALT AST A 45 & 4i i 735 S 800
GER, UAPHIREEART 40 pmol/L R I T M,
Fr LB IR R 3 ANKRE (400 80, 160
umol/L) BEEAL. . & 3 NA, sk “2.2.17
TUN R A B B PR AR A i 3 AN
LO2 AR BB, T lRaFn it I A5l e #5 40
TEWPI AST. ALT & .
3 ER554H
3.1 HHmEE

&Y 1. TTEErE (FED , UV EIRTE 206
nm A B KU . HR-ESI-MS i d1 B oRvE 7 1
B TUE (m/z547.268 8 [M+CI], caled. 547.2679),
PREY Sy TN CorHuaOgo AEFNE 6.

L&Y 1 B 'TH-NMR. BC-NMR B 27 27
MxfEs, HPadE 3 MHIES [Owe 1.19 3H,

s)/17.1, 1.08 (3H, s)/17.9 Al 1.13 (3H, d, J = 6.2
Hz)/17.0]; 8 ANV FEL; 5 MRHE, Hi 1 4Mak
WHEE [dc 5.19 (1H, d, J = 3.6 Hz)/118.1] #1124
TRIRFH [dwec 3.27 (1H, overlapped)/70.4 1 3.92
(1H, q, J = 6.0 Hz)/74.9]; 5 7%, B3 1 Mk
(dc 141.94) A1 1 ME%EBK (6c 86.99) (R 1 . Ik
Gb, FH 1 HEEFEREES [Owc 421 (1H, d, J =
7.7 Hz)/99.8 (Glu-1'); 2.89 (1H, m)/73.6 (Glu-2');

#F1 A4 18 'H-NMR 1 BC-NMR ##E (400/100
MHz, DMSO-ds)
Table 1 'H-NMR and 3C-NMR data of compound 1
(400/100 MHz, DMSO-ds)

A OH dc
1 0.96 (1H, dt, J = 13.2, 3.6 Hz), 38.4
1.75 (1H, overlapped)
2 1.40 (1H, overlapped), 31.0
1.63 (1H, overlapped)
3 3.27 (1H, overlapped) 70.4
4 2.13(2H,d,J=6.5Hz) 42.1
5 139.1
6 5.19 (1H,d,J=3.6 H2) 118.1
7 2.01(2H,d,J=3.8Hz) 34.8
8 74.0
9 1.24 (1H,dd, J=11.1,4.7 Hz) 46.9
10 36.7
11 1.71 (1H, overlapped), 18.4
1.25(1H, dd, J =11.1, 4.7 Hz)
12 1.47 (1H, overlapped), 41.2
1.26 (1H,dd, J=11.1,4.7 Hz)
13 47.2
14 84.7
15 1.47 (1H, overlapped), 34.2
1.74 (1H, overlapped)
16 1.58 (1H, overlapped), 23.7
1.67 (1H, overlapped)
17 1.76 (1H, overlapped) 55.3
18 1.19(3H, 9) 17.1
19 1.08 (3H, s) 17.9
20 3.92 (1H,q,J=6.0 Hz) 74.9
21 1.13(3H,d,J=6.2 Hz) 17.0
Glu-1"  4.21(1H,d,J=7.7 Hz) 99.8
2' 2.89 (1H, m) 73.6
3 3.04 (1H, m) 76.7
4 3.28 (1H, overlapped) 70.3
5 3.11(1H, dd, J = 8.5, 3.7 Hz) 77.0
6' 3.66 (1H, m),3.42 (1H,dd, J=11.4,55Hz) 61.3
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3.04 (1H, m)/76.7 (Glu-3"); 3.28 (1H, overlapped)/70.3
(Glu-4'); 3.11 (1H, dd, J=8.5, 3.7 Hz)/77.0 (Glu-5);
3.66 (1H, m), 3.42 (1H, dd, J = 11.4, 5.5 Hz)/61.3 (Glu-
6o LA UL L BARHENAL G208 Co SRR 1L
H,

43 M HMBC i & Bl H-21 (on 1.13, 3H) 5 C-20
(6c 74.9), C-17(5c55.3) HHHK(ES, H-1'(0ud.21,
1H)5 C-20 (6c 74.9) fFAE R MM IRAE S, HLA)
] 2 B B LR C-20 7 (&1 2.

H C:HMBC
— H-'H COSY

B2 &1 895%% HMBC 71 'H-'H-COSY 184
Fig. 2 Key HMBC and 'H-'H-COSY correlations of

compound 1

&Y 1 SRR A A NOESY SE56 . 1R
IR LI S G R A USRI E . B G 1
C21 H R Bz @ A& i E . NOESY
i (B 3) &8 H-20 (04 3.92) 5 H-18 (04 1.19) 2~
[ EAHOG, 3RB C-17 AL EELst R B 14, H-
21 (6n1.13) 5 H-15 (64 1.74); H-20(6n1.13) 5 H-
16 (61 1.67), FHH C-20 F4 AL y SI-OV, A 45 ¥ vify 55
THEESHEIE Q=77Hz) L& 1P rHE

3 AP 1 HXE NOESY HX(ES
Fig.3 Key NOESY correlations of compound 1

EIFEREARZ B M BIN0, KRS, 193 HAEHTCH A D-
HWERE. 25 LTRSS Sci-Finder #6%, Mctb &
FEEY), fraR)IARETH (dolomiside D) .

&M 2: A0 E B R TH-NMR (400 MHz,
DMSO-de) o: 8.72 (1H, s, 4-OH), 6.89 (1H, d, J = 1.7
Hz, H-2), 6.70 (1H, dd, J = 8.1, 1.6 Hz, H-6), 6.67 (1H,
d, J = 8.0 Hz, H-5), 5.05 (1H, brs, H-7), 4.33 (1H, m,
H-8), 3.73 (3H, s, 3-OMe), 3.45 (2H, d, J = 6.3 Hz, H-
9); BC-NMR (100 MHz, DMSO-ds) &: 55.5 (3-OMe),
63.1 (C-9), 73.9 (C-7), 75.3 (C-8), 111.4 (C-2), 1145
(C-5), 119.6 (C-6), 134.4 (C-1), 145.2 (C-4), 146.9 (C-
3). 7M1 TH-NMR. 3C-NMR ##E I 5 Sk $icdE
e, #Etk &4 2 A erythro-guaiacylglycerol-p-
ferulic acid ether,

wEY 3: BREBRY); 'H-NMR (400 MHz,
DMSO-de) o: 7.33 (1H, d, J = 2.0 Hz, H-2), 7.28 (1H,
dd, J = 8.2, 2.1 Hz, H-6), 6.77 (1H, d, J = 8.3 Hz, H-
5); BC-NMR (100 MHz, DMSO-ds) 6; 115.1 (C-2), 116.5
(C-5), 121.7 (C-6), 121.9 (C-1), 144.9 (C-3), 150.0 (C-4),
167.3 (C-7). 43# 'H-NMR. BC-NMR ¥¥5 3 5 ik
HARDAXTLL, BE a3 NIELRIR.

&) 4: T ETCE B K TH-NMR (400 MHz,
CD:0D) J: 6.80 (1H, d, J = 1.9 Hz, H-2), 6.71 (1H, d,
J=8.0 Hz, H-5), 6.64 (1H, dd, J = 8.0, 1.9 Hz, H-6),
3.84 (3H, s, 3-OMe), 3.71 (2H, t, J = 7.1 Hz, H-8), 2.73
(2H,t,J="7.1Hz, H-7); ¥C-NMR (100 MHz, CDs0OD)
5: 39.9 (C-7), 56.4 (3-OMe), 64.6 (C-8), 113.7 (C-2),
116.1 (C-5), 122.4 (C-6), 131.8 (C-1), 148.8 (C-3). 4%
BT "H-NMR. "*C-NMR £ 5 SR %o i,
i 52 AL A5 4 A 3-hydroxy-4-methoxyphenylethanol .

&Y 5: # T E B K TH-NMR (400 MHz,
CDs0D) 6: 7.46 (1H, d, J = 15.9 Hz, H-7), 7.42 (1H, d,
J =159 Hz, H-7"), 7.01 2H, d, J = 2.5 Hz, H-2, 2"),
6.96 (2H, ddd, J = 8.7, 6.8, 2.1 Hz, H-6, 6, 6.73 (2H,
dd, /= 8.1, 3.1 Hz, H-5, 5"), 6.22 (1H d, J = 15.9 Hz,
H-8"), 6.15 (1H, d, J = 15.9 Hz, H-8), 5.42 (1H, m, H-
5, 4.93 (1H, m, H-4), 4.14 (1H, s, H-3"), 2.09 (2H, m,
H-2'a, 6'a), 1.94 (1H, d, J = 12.9 Hz, H-2'b), 1.74 (1H,
d,J=13.7 Hz, H-6'b); 3C-NMR (100 MHz, CD;0D)
0.37.1(C-2"),37.7(C-6"),67.9 (C-5"), 67.9 (C-3"), 74.1
(C-1), 74.5 (C-4"), 113.7 (C-8), 113.8 (C-8"), 114.8 (C-
2, 2", 115.7 (C-5"), 115.7 (C-5), 121.2 (C-6), 121.3
(C-6"), 1253 (C-1, 1), 145.3 (C-7), 145.4 (C-7"),
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145.5 (C-3), 145.5 (C-3"), 148.4 (C-4,4"), 165.7 (C-9),
166.0 (C-9"),175.0 (C-7"). 454 'H-NMR. “C-NMR
B b o 5 SR B AT L, etk s 5N
4,5- " IHERSE R ZE TR .

&) 6: LR & (HEE 5 mp 229~
230 °C; 'H-NMR (400 MHz, CDCls) 0: 9.41 (1H, s, 4-
OH), 7.25 (2H, s, H-2, 6), 5.11 (1H, d, J = 6.8 Hz, 9-
OH), 5.00 (1H, d, J = 5.3 Hz, H-8), 4.76 (1H, d, J= 6.0
Hz, 8-OH), 3.82 (6H, s, 3, 5-OMe), 3.68 (1H, m, H-9a),
3.60 (1H, ddd, J=10.2, 5.7, 4.5 Hz, H-9b); 13*C-NMR
(100 MHz, DMSO-ds) 6: 56.1 (3, 5-OMe), 64.4 (C-9),
73.7 (C-8), 106.6 (C-2, 6), 125.4 (C-1), 141.1 (C-4),
147.5 (C-3, 5), 198.3 (C-7). LA_-%¥5 5 SCik B i
b —2M1, #eEtb &9 6 A 2,3-dihydroxy-1-(4-
hydroxy-3,5-dimethoxyphenyl)-1-propanone.

&Y 7: BTG E B0k K s 'H-NMR (400 MHz,
Acetone-ds) J: 9.15 (1H, d, J = 7.8 Hz, H-9), 7.14 (1H,
d, J=15.8 Hz, H-7), 6.89 (1H, d, J = 2.0 Hz, H-2), 6.72
(1H, dd, J = 8.2, 2.0 Hz, H-5), 6.41 (1H, d, J = 8.1 Hz,
H-6), 6.24 (1H, dd, J = 15.7, 7.8 Hz, H-8), 3.41 (3H, s,
2-OMe); 13C-NMR (101 MHz, Acetone-ds) J: 55.5 (2-
OMe), 111.4 (C-3), 115.7 (C-6), 123.9 (C-5), 125.6 (C-
8),148.3(C-1), 153.8 (C-7), 193.5 (C-9). UL F¥i#i5
SCERETHEUOINT B, WG T A MARE .

&) 8: 10 E A K s TH-NMR (400 MHz,
CDCl3) 6: 9.59 (1H, d, J = 7.8 Hz, H-9), 7.59 (1H, d,
J =15.7 Hz, H-7), 7.06 (2H, s, H-2, 6), 6.80 (1H, dd,
J =15.7, 7.9 Hz, H-8), 3.81 (6H, s, 3, 5-OMe); 3C-
NMR (100 MHz, DMSO-ds) : 56.1 (3, 5-OMe), 106.7
(C-2,6),126.1(C-1),148.1 (C-3,5), 154.3 (C-8), 193.9
(C-9). 44 'TH-NMR. BC-NMR #3573 #7 3+ 5 SCilik
HHEOINFLL, #E &Y 8 NIT T .

&Y 9: LEdeRgs s (HEE ; mp 187~
189 C; H-NMR (400 MHz, CD30D) §: 6.07 (1H, s,
H-13a), 5.62 (1H, s, H-13B), 4.82 (1H, s, H-150), 4.63
(1H, s, H-15B), 3.78 (1H, d, J = 10.2 Hz, H-6), 3.22
(1H,dd, J=11.4, 4.6 Hz, H-1), 0.61 (3H, s, H-14); 13C
NMR (100 MHz, DMSO-dg) 6: 12.2 (C-14), 27.4 (C-
8), 32.2 (C-2), 35.3 (C-3), 36.7 (C-9), 42.3 (C-10), 48.8
(C-7), 55.3 (C-5), 67.9 (C-6), 77.8 (C-1), 109.1 (C-15),
125.1 (C-13), 144.2 (C-11), 145.6 (C-4), 169.3 (C-12).
454 'H-NMR. '3C-NMR #4737 I 5 SCHR E 4128
Lk, #Et &Y 9 A 1B,6a-dihydroxycostic acid.

&Y 10: WmOTE MM AR H-NMR (400
MHz, Acetone-ds) 0: 9.81 (1H, s, H-7), 8.34 (1H, s, 4-
OH), 7.24 (2H, s, H-2, 6), 3.92 (6H, s, 3, 5-OMe); 3C-
NMR (100 MHz, Acetone-ds) J: 56.7 (3, 5-OMe),
100.9 (C-2, 6), 107.9 (C-1), 130.3 (C-4), 149.1 (C-3, 5),
191.2 (C-7). # LA -3 5 SCHREAR X b — 2],
e Ew 10 NT &L,

&Y 11: wETERBHAR: H-NMR (400
MHz, CDCls) ¢: 7.48 (1H, d, J = 15.9 Hz, H-7), 7.05
(1H, d, J=2.1 Hz, H-2), 7.00 (1H, dd, J = 8.1, 2.1 Hz,
H-6), 6.76 (1H, m, H-5), 6.27 (1H, dt, J = 15.9 Hz, H-
8), 3.77 (2H, d, J = 2.9 Hz, H-9), 3.69 (3H, s, 3-OMe).
PA_L TH-NMR #dfs 5 SCHRE s 0 He— 220, 7 fk
£ 11 24 phenylpropanes coniferyl alcohol.

aW 12: AL EMKHAK: H-NMR (400
MHz, CDs0D) ¢: 5.15 (1H, d, J = 2.1 Hz, H-150), 5.02
(2H, dd, J=6.0, 1.7 Hz, H-14), 4.89 (1H, d, J = 1.8 Hz,
H-15B), 4.46 (1H, d, J = 7.7 Hz, H-1'), 4.01 (1H, t, J =
9.7 Hz, H-6), 3.00~3.88 (5H, overlapped, H-2'~6"),
2.93~1.78 (10H, overlapped, H-1~3, 5, 7~9), 1.41
(3H, d, J = 7.0 Hz, H-13); ¥C-NMR (100 MHz,
CDs0D) 4: 16.9 (C-13), 31.0 (C-8), 33.3 (C-9), 42.2
(C-7), 45.6 (C-2), 48.7 (C-1), 54.0 (C-4), 55.3 (C-11),
62.8 (C-6"), 71.6 (C-4"), 75.5 (C-2"), 77.9 (C-3"), 78.7
(C-5"), 82.1 (C-3), 85.4 (C-6), 105.3 (C-1"), 109.6 (C-
14), 114.9 (C-15), 146.5 (C-10), 153.4 (C-4), 181.9 (C-
12). 454 'TH-NMR. BC-NMR #7341 36 T 3
P 5 SO BRI B, e A 12 2 11B,13-
dihydrozaluzanin C.

&Y 13 FEMRY: H-NMR (400 MHz,
CD30D) 6: 6.36 (1H, d, J = 1.4 Hz, H-4'0), 6.18 (1H,
d, J = 3.4 Hz, H-13a), 6.03 (1H, d, J = 1.7 Hz, H-4'p),
5.70 (1H, d, J = 3.1 Hz, H-13p), 5.50 (1H, d, J = 2.4
Hz, H-150), 5.39 (1H, d, J = 1.6 Hz, H-15p), 5.21 (2H,
overlap, H-14), 4.56 (1H, ddd, J = 9.5, 7.4, 2.3 Hz, H-
3), 4.40 (1H, dd, H-6 ), 4.37 (2H, t, J = 1.4 Hz, H-3"),
3.34 (1H, m, H-7), 3.06 (1H, ddd, J = 11.7, 8.8, 6.7 Hz,
H-1), 2.96 (1H, m, H-5), 2.79 (1H, dd, J = 14.6, 5.2 Hz,
H-9a), 2.46 (1H, dd, J = 14.7, 3.5 Hz, H-9b), 2.14 (1H,
dt, J=12.7, 7.0 Hz, H-2a), 1.79 (1H, dt, J = 12.1, 9.0
Hz, H-2b); '*C-NMR (100 MHz, CDs0D) ¢: 37.6 (C-
2), 39.9 (C-9), 46.1 (C-1), 48.4 (C-7), 51.9 (C-5), 61.6
(C-3"),74.1(C-8), 75.5(C-3), 80.2 (C-6), 112.7 (C-15),
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118.1 (C-14), 122.4 (C-13), 125.9 (C-4"), 139.6 (C-2"),
141.8 (C-4), 143.9 (C-10), 153.9 (C-11), 166.5 (C-1"),
171.1(C-12). 44 'H-NMR. 3C-NMR #4573 #r f:
W A HH 5 SCRR B RAAE T L, B e & 13
cynaropicrin.

&Y 14: TEMRY: *H NMR (400 MHz,
DMSO-de) 6: 6.03 (1H, d, J = 3.6 Hz, H-130), 5.60 (1H,
d, J = 3.2 Hz, H-13pB), 5.13 (2H, overlapped, H-15),
4.88 (2H, overlapped, H-14), 4.36 (1H, m, H-3), 4.03
(1H, m, H-6), 2.94 (1H, m, H-1), 2.84 (2H, m, H-5, 7),
2.41 (1H, dt, J = 12.9, 5.0 Hz, H-9a), 2.24 (1H, dg, J =
13.5, 4.9 Hz, H-8a), 2.07 (2H, m, H-2a, 9b), 1.55 (1H,
m, H-2b), 1.29 (1H, m, H-8b); 13C-NMR (100 MHz,
CD30D) d: 30.4 (C-8), 34.9 (C-9), 38.3 (C-2), 42.6 (C-
1), 44.3 (C-7), 48.4 (C-5), 71.6 (C-3), 83.9 (C-6), 107.5
(C-15), 113.1 (C-14), 119.8 (C-13), 139.8 (C-11),
149.1 (C-10), 154.1 (C-4), 169.5 (C-12). 454 'H-
NMR. BC-NMR ## 73 #r -6 B £5cdhs 5 SOk E s
XL —2, # e A4 14 24 zaluzanin C.

& 15: TEEVARY): H-NMR (400
MHz, DMSO-ds) d: 5.13 (1H, d, J = 2.1 Hz, H-15a),
5.06 (1H, d, J = 2.1 Hz, H-15p), 4.86 (2H, d, J = 1.9
Hz, H-14), 4.33 (1H, t, J = 8.5 Hz, H-3), 3.96 (1H, t,
J=9.5Hz, H-6), 2.76 (2H, m, H-1, 5), 2.35 (2H, m, H-
9a, 2a), 2.15 (1H, m, H-11), 1.97 (3H, m, H-9b, 8a, 2a),
1.52 (1H, dt, J = 13.1, 7.8 Hz, H-2b), 1.28 (1H, m, H-
8b), 1.08 (3H, d, J = 7.0 Hz, H-13); 13C-NMR (100
MHz, DMSO-ds) &: 12.8 (C-13), 31.7 (C-8), 36.3 (C-
9), 38.1 (C-2), 40.8 (C-11), 42.1 (C-1), 48.2 (C-7), 49.2
(C-5), 71.5 (C-3), 83.4 (C-6), 107.2 (C-15), 112.3 (C-
14), 149.7 (C-10), 154.4 (C-4), 178.2 (C-12). 454 'H-
NMR . BC-NMR 4l 731 K5 i A5 B8l 5 SOk At
X EE BB, B oE L AW 15 2 11B,13-
dihydrozaluzanin C.

&Y 16: B0 E ¥ K. [a]y +178 (¢ 0.20,
CDCls). IR V> (ecm™): 3 400 (OH); H-NMR (400
MHz, CDCls) 6: 6.06 (1H, d, J = 1.4 Hz, H-130), 5.40
(1H,d, J = 1.4 Hz, H-13B), 4.96 (1H, d, J = 1.5 Hz, H-
15a), 4.83 (1H, d, J = 1.6 Hz, H-15p), 4.01 (1H, dd,
J =10.8, 10.05 Hz, H-6), 3.50 (1H, dd, J = 11.5, 4.6
Hz, H-1), 2.52~1.33 (10H, overlapped, H-2, 3, 5, 7~
9), 0.79 (3H, s, H-14); B3C-NMR (100 MHz, CDCly)
:11.7 (C-14), 21.5 (C-8), 31.3 (C-2), 33.6 (C-3), 35.8

(C-9), 43.1 (C-10), 49.7 (C-7), 53.0 (C-5), 78.2 (C-1),
79.8 (C-6), 110.6 (C-15), 117.2 (C-13), 139.3 (C-11),
142.7 (C-4),170.8 (C-12). 45% 'H-NMR. 3C-NMR
HA 3 B IR A s S SRR PR B, e
A% 16 42 reynosin.

&) 17: Totakt i CHEED o mp 201~203 C;
'H-NMR (400 MHz, CDCls) 6: 5.41 (1H, dt, J = 5.0,
2.1 Hz, H-6), 3.52 (1H, m, H-3), 2.24 (3H, s, H-21),
2.10 (1H, ddd, J = 12.5, 10.6, 8.4 Hz, H-17), 2.00 (1H,
ddd, J = 14.3, 9.4, 2.1 Hz, H-17), 1.18~2.32 (17H,
overlapped, H-1, 2, 4, 7~9, 11, 12, 15, 16), 1.00 (3H,
s, H-18), 0.99 (3H, s, H-19); C-NMR (100 MHz,
CDCl3) 6: 15.2 (C-18), 19.5 (C-19), 20.9 (C-11), 24.7
(C-16), 27.4 (C-7), 31.7 (C-2), 33.5 (C-21), 34.5 (C-
15), 36.4 (C-8), 37.0 (C-2), 37.5 (C-1), 38.8 (C-4), 42.3
(C-12), 46.1 (C-9), 49.3 (C-13), 62.8 (C-17), 71.8 (C-
3), 85.3 (C-14), 122.4 (C-6), 139.2 (C-5), 218.0 (C-
20). 454 "H-NMR. 3C-NMR #3E #r 3-8 i %
W5 SCrk B U T b, et A 17 R
caraumbellogenin.

&Y 18: IR EIHPIRY: *H-NMR (400 MHz,
DMSO-ds) J: 7.46 (1H, d, J = 15.9 Hz, H-7), 7.35 (1H,
d, J=15.9 Hz, H-7"), 6.95 (4H, overlapped, H-6, 6", 2,
2", 6.71 (2H, d, J = 8.1 Hz, H-5, 5"), 6.23 (1H, d, J =
15.9 Hz, H-8), 6.09 (1H, d, J = 15.8 Hz, H-8"), 5.23
(1H, 9, J =5.8 Hz, H-3"), 4.92 (1H, dd, J = 6.9, 2.9 Hz,
H-4"), 4.10 (1H, dt, J = 7.8, 3.5 Hz, H-5"), 3.98 (2H, q,
J = 7.0 Hz, H-8'), 2.19 (2H, m, H-2'a, 6a), 1.95 (1H,
dd, J=13.8, 3.8 Hz, H-2'b), 1.84 (1H, dd, J = 13.1, 8.1
Hz, H-6'b), 1.10 (3H, t, J = 7.0 Hz, H-9'); 3C-NMR
(100 MHz, DMSO-dg) d: 13.8 (C-9"), 36.3 (C-2'), 37.6
(C-6"), 60.6 (C-8'), 65.4 (C-5), 67.7 (C-3"), 72.3 (C-4"),
73.4 (C-1'), 113.4 (C-8), 113.9 (C-8"), 114.7 (C-2),
114.8 (C-2"), 115.8 (C-5, 5"), 121.4 (C-6), 121.5 (C-
6"), 125.4 (C-1), 125.5 (C-1"), 145.5 (C-3), 145.6 (C-
3"), 145.6 (C-7), 145.6 (C-7"), 148.5 (C-4), 148.6 (C-
4"), 165.3 (C-9), 165.9 (C-9"), 172.8 (C-7"). 454 'H-
NMR. PC-NMR #4573 #r 3K i3 #ictls 5 SCERE
X — 3P, KEHEY 18 A ethyl 3,4-
dicaffeoylquinate.

&Y 19: #EAMRY): H-NMR (400 MHz,
CD;0D) ¢: 6.23 (1H, d, J = 1.1 Hz, H-130), 5.71 (1H,
brs, H-13p), 4.94 (1H, d, J = 1.6 Hz, H-15a), 4.73 (1H,
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d, J = 1.6 Hz, H-15B), 3.99 (1H, t, J = 10.2 Hz, H-6),
3.74 (3H, s, OMe), 3.38 (1H, dd, J = 11.6, 4.7 Hz, H-
1), 2.50 (1H, ddd, J = 12.5, 10.2, 4.4 Hz, H-7), 2.30
(1H, ddd, J = 13.2, 5.0, 2.2 Hz, H-3p), 2.07 (1H, td, J =
13.4, 5.0 Hz, H-3a), 1.93 (1H, dt, J = 13.2, 3.4 Hz, H-
9p), 1.79 (2H, dgq, J = 10.3, 2.2 Hz, H-5), 1.69 (1H, dt,
J =13.2, 3.6 Hz, H-2B), 1.58 (2H, m, H-8), 1.22 (1H,
td, J = 13.1, 3.9 Hz, H-9a), 0.78 (3H, s, H-14); 13C-
NMR (100 MHz, CD30D) ¢: 12.1 (C-14), 28.0 (C-8),
32.8(C-2), 36.3(C-3), 37.6 (C-9), 43.2 (C-10), 50.5 (C-
7), 52.2 (OMe), 56.3 (C-5), 69.5 (C-6), 79.7 (C-1),
109.2 (C-13), 125.9 (C-15), 144.5 (C-4), 146.1 (C-11),
169.3(C-12). 454 'H-NMR. BC-NMR ¥4 7> #r 3F
T i 5 SR EE RTIAI ST L, et A 19 2
baynol C,
3.2 RIMRBTR G TE K

KH LPS S 102 FFHRfguputsisy, #s2
19 AMb AW Ab R 20 A J 6 40 B 735 R 5 di i 3
W ALT. AST KPR, 8 AR EE R %10
HW%F LPS 5311 L02 40 B HI 735 352, e AT
5 PR 5 1 A7

iR B, 160 pmol/L L&) 1. 11, 12 H1 16
X LPS 53 1) LO2 A A o3 1, H
o2 RIS MR, LR 2.

1001

0- T T T T T

1 T 1 L)
e R 40 80160 4080160 40 80160 4080 160

11/(umol-L™") 12/(umol-L™") 1/(umol-L ") 16/(umol - L")

£2 AW 1. 11, 12§16 XJ LPS i55H L02 FF4RE
HERM
Table 2 Effect of compounds 1, 11, 12 and 16 on cell
viabilities against LPS-induced L02 cells

20 51 N ILAFIE 1% ECso/(umol 179

paict 100.00+0.07

T 56.16+0.06"

1 72.11+0.06* 257.11+0.56
11 73.43+0.08* 210.02+0.72
12 77.87+0.04% 134.82+0.70
16 70.08+0.09* 387.82+0.32
K KE R 70.27+0.11* 289.98+0.53

HXALLE: TP<0.01; SHMALLE: “P<0.05 *#P<0.01,
T
**P < 0.01 vs control group; *P < 0.05 *P < 0.01 vs model group,

same as below.

B a1 11, 12 F1 16 THif4 F
TEWH ALT. AST B8 & TE . R ER (F
4), Hx A b, A2 A T 40 B s TR ALT .
AST & EZTE (P<0.0D. & 11 f112 F
WG, SHEMAMLEL, ALT Ml AST SR EERE
i, HBGRIEA MR R, HAEW 12 SfEd
BRI ALT FI AST & & T = e A
A T4 R E— B MR E I R BRI
TE PRI RO 53 B R A

1007
g

601

40

AST/(U-L™H

201

015 T T T T T T T T 7T
XHHE A 40 80160 4080160 40 80160 4080 160
11/(umol-L™)12/(umol- L") 1/(umol-L™") 16/(umol-L™)

4 JIIKRES 4 MRFUEMIHGITHIE EE R ALT. AST JEHERIRIN
Fig. 4 Effects of four compounds of V. souliei on activities of ALT and AST in injured L02 cells

4 g

A FAEMNARFR L e T 19 M
Y1, HARAE 1AM Cu B TRUED, LAk
10 N E KM IZAEY 438 4k &4, FExt i
TRYVE AT T3 o BF 7T S5 X T TR A o 24
VIRITT AR T MR A, RIS
NAZ LI 25 TE R R LA R PR 37 38 R E 1

RRIRPEIRILARARL 2R -
ABAR PAANA S FATAEA B R
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