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Chemical constituents from Callicarpae Nudiflorae Folium
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Abstract: Objective To study the chemical constituents from Callicarpae Nudiflorae Folium. Methods A variety of modern
separation chromatography techniques were used for separation and purification, structural identification through spectroscopic data
and physicochemical properties, and ECD was used to determine the absolute configuration of new compounds. The cytotoxic
activity of new compounds was screened by CCK-8 method. Results A total of 34 compounds were isolated and identified from
Callicarpae Nudiflorae Folium, of which compounds 1—5 were named as callnudoid Al (1), (4S,6S)-4,6-dihydroxy-o-terpineol (2),
(1R)-2,2-dimethyl-3-methylol-3-cyclohexene-1-carboxylic acid (3), (1R,4R)-2,2-dimethyl-3-methylene-4-hydroxy-cyclohexane-

Yeks HER: 2022-09-02

EEWMB: HERWAQHEIEE4F I E (20192X09735002-004)

EZEIN: WRfERE, &, BT, o705 oy 23 sy ROm s hrdt. Tel: 19821267292 E-mail: 598029330@qq.com
HBEEIEE: SUEEN, 5, PR, AFhAL s 5 EARMEN 7. E-mail: chouguixinzyb@126.com



«16 PEP 2023418 #54% H1P  Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

1-carboxylic acid (4), (1R)-2,2-dimethyl-4-methylol-3-cyclohexene-1-carboxylic acid (5); Compounds 6—34 were identified as 2,6-
dimethoxy-p-benzoquinone (6), p-menth-8-ene-1,2-diol (7), rehmachinin B (8), buergerinin G (9), paeoveitol B (10), subamone (11),
8-hydroxy-2,6-dimethyl-(2E,6E)-octadienoic acid (12), 8-hydroxy-2,6-dimethyl-(2E)-octenoic acid (13), callnudoid A (14),
clovane-2B,9a-diol (15), caryolane-1,98-diol (16), (8R,9R)-isocaryolane-8,9-diol (17), (S)-( + )-dehydrovomifoliol (18),
(3S,5R,6S,7E)-5,6-epoxy-3-hydroxy-7-megastigmen-9-one (19), abscisic acid (20), callicarpaquinone B (21), 12-hydroxyjasmonic
acid (22), (-)-methyl 12-hydroxyjasmonate (23), oleanolic acid (24), ursolic acid (25), euscaphic acid (26), 5,4'-dihydroxy-
3,7,3'-trimethoxyflavone (27), velutin (28), 5,7,4'-trihydroxy-3'-methoxyflavone (29), salicifoliol (30), murrangatin (31),
sinapaldehyde (32), 4-hydroxyl-3-methoxybenzaldehyde (33) and syringic acid (34). Conclusion Compounds 1—5 were new
compounds, named as callnudoid Al (1), (4S,6S)-4,6-dihydroxy-a-terpineol (2), (1R)-2,2-dimethyl-3-methylol-3-cyclohexene-1-
carboxylic acid (3), (1R,4R)-2,2-dimethyl-3-methylene-4-hydroxy-cyclohexane-1-carboxylic acid (4), (1R)-2,2-dimethyl-4-
methylol- 3-cyclohexene-1-carboxylic acid (5). Compounds 6, 7—13, 17—18 and 31 were all isolated and identified from
Verbenaceae for the first time, compounds 30 and 32—33 were found for the first time in the genus Callicarpa, and compounds 15,
21 and 28 isolated for the first time from Callicarpae Nudiflorae Folium. Cytotoxicity screening results showed that compound 4
possessed the cytotoxicity on HepG2 cell line with the ICso values of 24.0 pmol/L.
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5 044.77 (1H, d, J = 1.7 Hz, H-17b), 456 (1H, d, J =
1.7 Hz, H-173); 1 AMHAER 7155 01 3.68 (3H, s,
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% oc 150.4 (C-8), 107.3 (C-17). 3 NMHIFERK oc 23.6
(C-19), 13.3 (C-20), 10.7 (C-11). 1 AMHEEIER oc
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Table 1 'H-NMR and *C-NMR spectral data of compounds 1 and 2 (400/100 MHz)

12 20
/A
oc type OH oc type OH
la 41.3 CH2 1.28 (overlapped) 1354 C
1b 1.89 (overlapped)
2 38.3 CH 2.51 (dt, J = 13.0, 3.3 Hz) 1226 CH 5.46 (m)
3a 176.0 C 34.1 CH2 2.12 (overlapped)
3b 2.30 (m)
4 72.2 C 76.3 C
5a 56.3 CH 1.43 (dd, J = 12.6, 2.4 Hz) 353 CH: 1.78 (overlapped)
5b 2.15 (overlapped)
60 22.7 CH2 1.32 (overlapped) 69.7 CH 4.00 (m)
6 1.91 (overlapped)
7o 36.8 CHz 2.07 (overlapped) 210 CHs 1.81 (brs)
B 2.43 (overlapped)
8 150.4 C 75.2 C
9 49.9 CH 1.92 (overlapped) 245 CHs 1.21 (s)
10 39.4 C 244 CHs;  1.18(9)
11 10.7 CHs 0.94 (d, J=6.9 Hz)
17a 107.3 CHz 456 (d,J=1.7 Hz)
17b 4.77(d, J=1.7 Hz)
18a 44.9 CH: 1.56 (t)
18b 2.02 (dg, J = 12.6, 3.3 Hz)
19 23.6 CHs 1.15 (s)
20 13.3 CHs 0.67 (5)
3-OCHs 51.9 -OCHs 3.68 (s)

a-CDCl; b-CD;OD, TFE[A
a-CDCl; b-CDs;0D, same as below tables
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=—IH-'H-COSY -~ ™\ HMB

a1 x#r H-HCO

1
Fig.1 Key 'H-'H COSY, HMBC and NOESY of compound 1

C »‘/ \\\

SY. HMBC #1 NOESY #H%

19.64 2.0]
1
14.74; —Exp. ECD of 1 1
. : - - -Cal. ECD of (2R4R,5R,95,10R)-1 154 fggf-ggg(?ff(zls 55)-2
.84 |. ' =-=-Cal. ECD of (2S,4S,5S,9R,10S)-1 1_0—‘, ) ——Cal ECD of (1R’,5R)-2
T 4915 T o5
7 Ve RN SR - o 1
sl S0 e
S 4991 | € 054!
3 gl T
-9.84] \/ _ It
& L0
—14.74 ,1_5_|1i
~19.67 ,2_0_*1
220 264 308 352 396 207 253 299 345 391
Alnm Alnm
1.24 5.21
0934 _Exp. ECD of 3 i e
Cal. ECD of 1R-3 3974 EXF-EECCE')D Off‘iR R4
062 ~Cal. ECD 0f 15-3 26i0 _ . Cal ECDof (IR4R)-
611 --—-Cal. ECD of (18,45)-4
& 131 ‘I‘_' A
£ Yo
\_40 0 A p P e
s 13 [N
3 i
N 261 |
-394/
-5.2]
T T T T T T T T T T T T T T T T T T
220 264 308 352 396 220 264 308 352 396
Alnm Alnm
4
34 ——Exp. ECD of 5
- -Cal. ECD of 1R-5
2 --=-Cal. ECD of 15-5
A
£
TU O 4
g 14 f
w ' 1
N2
by
=34t
by
—4 A =
207 253 299 345 391
Alnm

B2 &% 1~5 /it ECD
Fig. 2 Experimental and calculated ECD spectra of compounds 1—5
it HR-ESI-MS m/z 209.114 2 [M+Na]* Git5{E s, 9-Me), 1.18 (3H, s, 10-Me), 1.81 (3H, brs, 7-Me), 1
209.114 8, CioH1803Na) #iisE Ho /37N CioH1g03, M T15 5 0n5.46 (1H, m, H-2), 1 /M4 K 2
AHIFIEE N 20 IR iR A #24E 3334 cm L, 'H-NMR i 7155 01 4.00 (1H, brs, H-6). 3C-NMR (3 1)
(R DERE 3IANHERIEES /2080121 (3H, 454 DEPT s 10 MG S, 2 Mk oc 135.4
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° 2] e

(C-1), 122.6 (C-2). 3 AMHIEHK 6c 245 (C-9), 24.4
(C-10), 21.0 (C-7). 2 A~ HFER% 6c 34.1 (C-3), 35.3
(C-5)s 1 NS F W 6c69.7 (C-6). 2 NMEAT
% oc 76.3 (C-4), 75.2 (C-8). 45i&r H-'H COSY.

HMQC 1 HMBC HHXA55, L&Y 2 45
Jont e S B BRRE AL B, HAES o-Fa TS
L, XAIETED 2 1) C-4 NIEATR 6c76.3
(C-4), C-6 MIESHIXH I 6u 4.00 (1H, H-6), 6 69.7
(C-6); T o-FATMEE C-4 NIKHIHE, C-6 MEHZE,

SELAN o TR LAY 2 L oA HEE S T 24

ek, A ERET C-4 FC-6 fi7 b, HgER WK 3.
HO fx HO ’,"\
H
(_:‘_(%H HO _on
)
—HJH-COSY -~ X HMBC »  x NOESY

3 k&4 2 5 'H-1H COSY.HMBC #1 NOESY #H3%
Fig. 3 Key 'H-H COSY, HMBC and NOESY of compound 2

R MM2 J13iH 5, LAY 2 RA SR
N, H-6 R EE BT BT, 4-OH Al
6-OH 4t T FfR%EE. 7 NOESY i, A Wi%5| H-6
5 Me-9 K, i H-6 A5l BN oA,
I 4-OH A1 6-OH A o §U[A]. NOESY #5155 L&
3. KA 2 SE3 3R ECD i 5 2 Fidg Y1k

¥ ECD i (4S, 6S-2a; 4R, 6R-2b) #EATELHL, th&
¥ 2 {5256 ECD %5 2a fi+55 ECD i Cotton %%
RLEEAR—5, HHEWEY 2 M4 i
4S,6S, YMIELEFIN (4S,6S)- —FRFh-a-FAMMER, M4
NERIE LR Bl

&) 3. tgiikY); @it HR-ESI-MS m/z
207.099 3 [M+Na]*(it+5{H 207.099 2, C10H1603Na)
i 7N CaoHi60s, AMIFIEEN 3. H-NMR
(£ 2) Worfy 2 MHERIEES on 088 (3H, s,
8-Me), 1.08 (3H, s, 9-Me), 1 M)l 115 5 on5.58
(1H, m, H-4). 3C-NMR (¥ 2) &4 DEPT135 fon
HAH 10 M 55, A% 1 ADFRIESK oc 179.3 (C-7),
2 NMditx 6c 151.6 (C-4), 123.3 (C-3), 2 HFEHk dc
20.9 (C-8), 25.9 (C-9), 3 M HEAfK (Hi 11K
S FJERR ) 35.7 (C-5), 34.7 (C-6), 60.0 (C-10), 1
ANREEEBR 0c 46.9 (C-1), 1 NZEH 5c 46.4 (C-2).
DL R B S 3 2 AR i Rk &), HE -
Al BBC-NMR 5 2,2,3-= HFE-3-3F 2E-1-FR IR
KL, E—AREE 2,2,3-= H3E-3-38 O -1-FR R
1 C-10 A EE 5, FENAY 3 Ha 2 [on
4.18 (2H, brs, H-10), dc 60.0 (C-10)] FrEuUft, i##—
i HMBC i /f H-10 5 C-2 (¢ 46.4), C-3 (¢ 151.6),
C-4 (6c 123.3) [MAHKAE T HTIESE. #E THEY) 3
PS589 2,2-— H JE-3-F U JE-3-3F OUd-1-32
R, tLiAL &4 3 RS2 56 ECD i fit-5 /¢ ECD 1%,

£2 & 3~589H-NMR #13C-NMR #3E (400/100 MHz)
Table 2 'H-NMR and 3C-NMR spectral data of compounds 3—5 (400/100 MHz)
3 42 52
AL
dc type OH dc type OH dc type OH

1 469 CH  2.30 (overlapped) 435 CH  235(m) 454 CH 231
2 46.4 436 C 460 C
3 151.6 1643 C 1363 CH  5.43(brs)
4 1233 CH 5.58 (m) 733 CH 457(d,J=81Hz) 1404 C
52 357 CH  201(m) 384 CH, 166 (ddd, J=138, 114,65 Hz) 378 CH; 210(m)
5b 2.53 (overlapped) 2.00 (ddd, J=13.8, 6.6, 1.8 Hz) 2.56 (dd, J=5.6, 7.2 H)
60, 34.7 CH2  2.30(overlapped) 349 CH; 210(dd,J=145,10.6 Hz) 349 CH,  2.27(overlapped)
6p 2.47 (overlapped) 2.44 (dd, J = 14.6, 4.0 Hz) 2.48 (overlapped)
7 179.3 C 1786 C 1791 C
8 209 CHy 088(5) 240 CH; 0.83(9) 221 CH: 085(s)
9 259 CHy 108(5) 213 CHy 116(9) 218 CH:  1.09(5)
10a 600 CH, 418(m) 1086 CHp 5.03(d,J=15Hz) 622 CHy 4.14(5)
10b 418 (m) 5.20(d, 3= 1.3 Hz) 414 (5)
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RYMLAEY) 3 1) ECD W 5 1H5E 1 1R # AL f1E Aoy
RS, R E H C-1 AR R, 45
2N (1R)-2,2- — F AR -3-F2 F L -3- 30 U -1-
1, ik 4 o, np%?ﬂ%f‘?ﬁkf" Cl.

% coon %COOH

—IH-'H-COSY -~ ™\ HMBC

B4 k&% 3 HYXE H-1H COSY 1 HMBC #3%
Fig. 4 Key 'H-'H COSY and HMBC of compound 3

&Y 4: TRy, HR-ESI-MS m/z 202.143 5
[M+NH4* GiH51H 202.143 8, C1oH20NO3) T
7 F N CroH1603, AR 3. TH-NMR (K 2)
B 2 MR EERIEES 54 0.83 (3H, s, H-8), 1.16
(3H, s, H-9), 1 MRS HEL, 2 AN IR E S
015.03 (1H, d, J = 1.5 Hz, H-10a), 5.20 (1H, d,J =15
Hz, H-10b), 2 MHIEE, Horp 1A ISR RS
5 0n4.57 (1H, d, J = 8.1 Hz, H-4), LLJ% 2 NIFHIE
f&%5. BC-NMR (3 2) 454 DEPT 7/~ fi 10 IMifs
T, A 1 ANRIERK Oc 178.6 (C-7), IRAPRUEERE oc
164.3 (C-3), 108.6 (C-10), 2 /™MHILH 6c 27.3 (C-9),
24.0 (C-8), 2 MILHIJEMK ¢ 38.4 (C-5), 34.9 (C-6),
2 N B (b 1N 9 S B 1% )43.5 (C-1),
73.3(C-4), 1 NZERk 0c43.6 (C-2). EiRBHES: &4
ORI FE R E ) 4 Ry FAGFREERIA S0 UG () LA
HREREY . (LB 4 1) 1H-TH COSY il &R
-CH(C-4)-CH2(C-5)-CH,(C-6)-CH(C-1)- i B . TE4b
AW 4 11 HMBC i1, Me-8 fil Me-9 5 C-1. C-2
A C-3 4%, H-10 5 C-2. C-3. C-4 %, %44
WBER, HEWTHAL S 4 0 2,2- FEE-3-TF H 5 -4-
FRHIF O hE-1-H R . £ NOESY i+, H-1 5 Me-9
K, H-4 5 Me-8 #5%, E£H] H-1 fl H-4 ANE[
—F1H, ¥ H-1EHR o BUA, W H-4 24 B LA, {6
HY 4 AR RS0 51HE T ECD (B 2) i
EN (IRAR), WAXENEY) 4 N (IR4R)-2,2-—
FHJ-3- 7 i -4- 2 JE 30 O e - 1- FR R, 25 W& 5 P

10
o
] O L.
; o o ;
" - Lyl
Ay
N |
HOOC HOOC R T
7

—H-'"H.COSY ~ ™\ HMBC » < NOESY

5 1£&4 4 B9%%E 'H-'H COSY. HMBC #1 NOESY #83%
Fig.5 Key H-'H COSY, HMBC and NOESY of compound 4

N, A RRAE R R D1,

&) 5: mAMIRY); @it HR-ESI-MS m/z
207.098 8 [M-+Na]* (i1%54H 207.099 2, C10H160sNa)
fiff € Ho oy 130N CioH1603, ANMEFTE R 3. & HY H-
A BC-NMR (3£ 2) #5169 3 A —2,
Bl L ANRIE . 2 MR LA 1AV
O R, e —# H-1H COSY, th&aM 34 H
1) /&-C4-C5-C6-CL-EH: B, Mt &9 5 4
#&-C5-C6-C1-EH#: B, KW C-4 S MRAE &
Y3 FONIRHIE, TMAELEY) 5 O, AL
HW)5 1) C-4 FEUREE . L&Y 5 1) HMBC H,
H-10 5 C-3. C-4. C-5 MK, #t—DiEssz itk
BAE C-4 i, S5EW 3 —FE, tbEW 5 M4ty
A (1R) th i ECD Jeilktfie (K 2), mAMEHE
% 5 [EERA (IR)-2,2-— FgE 4- 2 H E-3- 38 O ff-1-

1R, ikt 6 Fs, e NBAEEREREE EL

8

) 'S
) i COOH S ) coon
HO AN Ho }) Jj)

10 s

—IH-'"H-COSY -~ X\ HMBC

6 &5 RIXHEE 'H-H COSY #1 HMBC %
Fig. 6 Key 'H-'H COSY and HMBC of compound 5

&) 6: T EEIR AR CREE); *H-NMR (400
MHz, CDCl3) d: 5.85 (2H, s, H-3, 5), 3.82 (6H, s, 2,
6-OCH3): 3C-NMR (100 MHz, CDClz) §: 187.0
(C-4), 176.8 (C-1), 157.4 (C-2, 6), 107.6 (C-3, 5), 56.6
(2, 6-OCHa). DA F%#s 5 iRk 475 LU, i Efk
EW) 6 N 2,6-— HAR I - 2R

EY 7. BEMRY); *H-NMR (400 MHz,
CDCl3) d: 4.73 (2H, s, H-9), 3.64 (1H, t, J = 3.6 Hz,
H-2), 2.27 (1H, m, H-4), 1.93 (1H, m, H-3a), 1.78
(1H, overlapped, H-5a), 1.73 (3H, s, H-10), 1.67 (1H,
t, J = 4.0 Hz, H-3b), 1.57 (3H, overlapped, H-5b, 6a,
6b), 1.27 (3H, s, 7-Me); ¥C-NMR (100 MHz, CDCls)
5: 149.5 (C-8), 109.1 (C-9), 74.1 (C-2), 71.5 (C-1),
37.6 (C-4), 34.2 (C-3), 33.8 (C-6), 26.8 (C-7), 26.3
(C-5), 21.2 (C-10). LA F¥f 5 Skl — 20, %
EWEY T Jynt s -8-4-1,2- .

&y 8: mEOMPIRY: H-NMR (400 MHz,
CDCls) d: 5.61 (1H, q, J = 2.0 Hz, H-7), 3.97 (1H, d,
J =12.0 Hz, H-1a), 3.53 (1H, d, J = 12.1 Hz, H-1b),
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3.07 (1H, m, H-5), 2.93 (1H, m, H-4a), 2.67 (1H, m,
H-6a), 2.33 (1H, d, J = 5.7 Hz, H-4b), 2.12 (1H, dq,
J = 17.2, 2.3 Hz, H-6b), 1.72 (3H, q, J = 2.1 Hz,
10-Me); BC-NMR (100 MHz, CDCls) 6: 177.7 (C-3),
137.6 (C-8), 130.5 (C-7), 101.2 (C-9), 64.1 (C-1), 38.0
(C-5), 37.7 (C-4), 37.7 (C-6), 12.5 (C-10). LA L%i#&
5l — 300, e e 8 N R HMEE R B.

& 9: wEMARY: H-NMR (400 MHz,
CDCls) o: 4.87 (1H, dd, J = 6.8, 2.0 Hz, H-1), 4.03
(1H, dd, J = 12.2, 6.4 Hz, H-7a), 3.71 (1H, td, J =
12.4, 3.9 Hz, H-7b), 2.78 (1H, d, J = 18.0 Hz, H-4a),
2.55 (1H, overlapped, H-4b), 2.51(1H, overlapped,
H-9a), 2.30 (1H, dt, J = 12.8, 6.4 Hz, H-6a), 2.23 (1H,
dd, J =14.9, 2.1 Hz, H-9b), 1.52 (3H, s, 10-Me), 1.49
(1H, overlapped, H-6b); *C-NMR (100 MHz, CDCls)
0. 174.7 (C-3), 107.9 (C-8), 86.1 (C-5), 84.4 (C-1),
60.1 (C-7), 42.9 (C-9), 39.4 (C-4), 29.9 (C-6), 24.1
(C-10). LA Bl 5 cfioE — 8, BEhEY
9 NILXZHK G,

&Y 10: HETERHA: H-NMR (400
MHz, CD30D) 6: 7.00 (1H, m, H-2), 2.47 (1H, dt, J =
17.4,4.7, 2.3 Hz, H-7a), 2.33 (1H, m, H-3a), 2.11 (1H,
m, H-7b), 2.01 (1H, overlapped, H-6a), 1.98 (1H,
overlapped, H-3b), 1.53 (1H, m, H-4), 1.21 (1H, dd, J =
12.4, 5.1 Hz, H-6b), 1.17 (6H, s, 8, 9-Me); ¥C-NMR
(100 MHz, CDs0OD) ¢: 170.8 (C-10), 140.9 (C-2),
131.2 (C-1), 72.7 (C-5), 45.2 (C-4), 28.3 (C-3), 26.9
(C-8), 26.4 (C-7), 26.1 (C-9), 24.3 (C-6). L\ ¥z 5
SCHERO RIS e S 10 9Bt FHE B

&Y 11 TLEmRY); *H-NMR (400 MHz,
CD30D) §: 6.74 (1H, t, J = 1.8 Hz, H-2), 4.31 (1H, dt,
J =198, 2.1 Hz, H-7), 2.39 (1H, dd, J = 16.0, 3.8 Hz,
H-5a), 2.28~2.11 (2H, overlapped, H-4, 5b), 1.93
(1H, m, H-6), 1.76 (1H, t, J = 1.6 Hz, H-8), 0.98 (1H,
d, J = 7.1 Hz, H-10), 0.92 (1H, d, J = 6.9 Hz, H-9);
3C-NMR (100 MHz, CDs0D) §: 2025 (C-1), 152.1
(C-2), 135.6 (C-3), 69.6 (C-7), 51.4 (C-6), 37.4 (C-5),
27.4 (C-4), 21.0 (C-10), 16.9 (C-9), 15.5 (C-8). VL L
el 50 RIS, SRS 11 RN

E 12: FEMRY: 'H-NMR (400 MHz,
CDCls) ¢: 6.87 (1H, t-like, J = 7.4 Hz, H-3), 5.44 (1H,
t-like, J = 6.9 Hz, H-7), 4.18 (2H, d, J = 6.8 Hz, H-8),
2.34 (2H, g9, J = 7.6 Hz, H-4), 2.17 (2H, t, J = 7.6 Hz,

H-5), 1.84 (3H, brs, 9-Me), 1.70 (3H, brs, 10-Me);
13C-NMR (400 MHz, CDCls) 6: 173.2 (C-1), 144.1
(C-3), 138.4 (C-6), 127.6 (C-2), 124.2 (C-7), 59.3
(C-8), 38.0 (C-5), 27.2 (C-4), 16.3 (C-10), 12.2 (C-9).
DAL 2080 5 5o LuBe, S e i &) 12 O 8-F1 k-
2,6- - HHE-(2E,6E)-F —JHlR

&Y 13: HAMRY): *H-NMR (400 MHz,
CDCls) 6: 6.88 (1H, t-like, J = 7.5 Hz, H-3), 3.69 (2H,
m, H-8), 2.19 (2H, qt, J = 14.2, 7.8 Hz, H-4), 1.82
(3H, s, H-9), 1.62 (2H, overlapped, H-6, 7a), 1.45 (2H,
overlapped, H-5a, 7b), 1.30 (1H, m, H-5b), 0.92 (3H,
d, J =6.3 Hz, H-10); *C-NMR (100 MHz, CDCls) ¢:
173.3 (C-1), 145.1 (C-3), 127.2 (C-2), 61.0 (C-8), 39.6
(C-7), 35.7 (C-5), 29.4 (C-6), 26.5 (C-4), 19.5(C-10),
12.1 (C-9). LA ¥ 530 LB, Bt &)
13 N 8-¥23£-2,6- — FHIL-(2E)- ¥ I

&Y 14: TEOMPIRY): *H-NMR (400 MHz,
CD30D) 6: 4.77 (1H, q, J = 1.7 Hz, H-17a), 4.57 (1H,
g, J = 1.7 Hz, H-17b), 2.49 (1H, overlapped, H-2),
2.43 (1H, overlapped, H-7a), 2.08 (1H, td, J = 13.0,
5.2 Hz, H-7b), 1.99 (1H, overlapped, H-18a), 1.96
(1H, overlapped, H-6a), 1.95 (1H, overlapped, H-9),
1.90 (1H, overlapped, H-1a), 1.53 (1H, t, J = 12.9 Hz,
H-18b ), 1.46 (1H, dd, J = 12.6, 2.6 Hz, H-5), 1.34
(1H, td, J = 12.7, 4.2 Hz, H-6b), 1.25 (1H, t, J = 12.9
Hz, H-1b), 1.13 (3H, s, 19-Me), 0.96 (3H, d, J = 6.8
Hz, 11-Me), 0.70 (3H, s, 20-Me); 3C-NMR (100
MHz, CD3;0D) ¢: 179.8 (C-3), 151.8 (C-8), 107.4
(C-17), 729 (C-4), 57.1 (C-5), 51.2 (C-9), 45.9
(C-18), 42.7 (C-1), 40.3 (C-10), 39.3 (C-2), 38.0
(C-7), 23.8 (C-6), 23.3 (C-19), 13.6 (C-20), 11.0
(C-11). LA LHds 50 BRIiE — 30, EEMED
14 NBRAEEL RS -

WEP) 15: TEEPIRAAAE (R B HEED;
'H-NMR (400 MHz, CDCls) 6: 3.79 (1H, dd, J = 10.2,
5.7 Hz, H-2), 3.32 (1H, s, H-9), 1.98 (1H, m, H-10a),
1.70 (2H, overlapped, H-3a, 1la), 1.64 (1H,
overlapped, H-10b), 1.53 (2H, overlapped, H-3b, 12a),
1.44 (1H, overlapped, H-7a), 1.40 (1H, overlapped,
H-5), 1.37 (1H, overlapped, H-6a), 1.29 (1H, m,
H-6b), 1.11 (1H, overlapped, H-7b), 1.06 (1H,
overlapped, H-11b), 1.03 (3H, s, 14-Me), 0.95 (3H, s,
15-Me), 0.90 (1H, d, J = 13.7 Hz, H-12b) 0.85 (3H, s,
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H-13); C-NMR (100 MHz, CDCIls) 6: 81.0 (C-2),
75.3 (C-9), 50.7 (C-5), 47.6 (C-3), 44.3 (C-1), 37.2
(C-4), 35.6 (C-12), 34.8 (C-8), 33.2 (C-7), 31.5 (C-14),
28.5 (C-15), 26.5 (C-11), 26.1 (C-10), 25.5 (C-13), 20.8
(C-6). LA L-Hells 5ormkiiis —3e, e 15
AT FERE-2B,90- .

&Y 16: ARG A (CEF B HRED:
'H-NMR (400 MHz, CDCls) §: 3.45 (1H, t, J = 3.3
Hz, H-9), 2.23 (1H, m, H-2), 2.05 (1H, m, H-10a),
1.90 (1H, m, H-5), 1.79 (1H, m, H-10b), 1.66 (1H, td,
J =124, 5.3 Hz, H-11a), 1.17 (1H, m, H-7b), 1.60~
1.47 (5H, overlapped, H-3a, 3b, 6a, 6b, 11b), 1.46~
1.36 (3H, overlapped, H-7a, 12a, 12b), 1.17 (1H, m,
H-7b), 1.03 (3H, s, 14-Me), 1.01 (3H, s, 13-Me), 0.94
(3H, s, 15-Me); *C-NMR (100 MHz, CDCls) 6: 72.4
(C-9), 70.9 (C-1), 44.1 (C-5), 42.6 (C-12), 39.5 (C-8),
38.3 (C-2), 35.6 (C-7), 35.2 (C-4), 34.2 (C-3), 33.6
(C-11), 30.7 (C-14), 28.3 (C-10), 26.8 (C-15), 21.0
(C-13), 20.6 (C-6). LA - %#a 5 sCfnt fE0T, %5 it
EW 16 T Eh-1,98- B

B 17: ToEEHIR S AR CHREED ;s TH-NMR (400
MHz, CDs;0D) ¢: 3.45 (1H, dd, J = 9.4, 7.8 Hz, H-9),
2.13 (1H, m, H-2), 2.00 (1H, m, H-10a), 1.84~1.72
(4H, overlapped, H-5, 6a, 6b, 10b), 1.65(1H, m,
H-11a), 1.51 (1H, dd, J = 9.6, 7.9 Hz, H-3a), 1.47~
1.37 (3H, overlapped, H-7a, 12a, 12b), 1.36 (1H,
overlapped, H-3b), 1.28 (1H, m, H-11b), 1.05 (1H,
overlapped, H-7b), 1.03 (3H, s, 14-Me), 1.02 (3H, s,
13-Me), 0.83 (3H, s, 15-Me); *C-NMR (100 MHz,
CDs0D) 6: 79.6 (C-9), 77.4 (C-8), 49.1 (C-12), 46.6
(C-5), 39.2 (C-2), 38.7 (C-11), 36.8 (C-3), 35.8 (C-4),
34.0 (C-1), 33.3 (C-7), 31.0 (C-15), 29.9 (C-10), 26.6
(C-13), 21.8 (C-14), 21.1 (C-6). LA _E % 5 Lk X
HRRel, % e 17 4 (8R,9R)-F T i ki-8,9- .

&Y 18: EAHPIRY); *H-NMR (400 MHz,
CDCl) d: 6.83 (1H, d, J = 15.7 Hz, H-7), 6.45 (1H, d,
J = 15.7 Hz, H-8), 5.93 (1H, s, H-4), 2.47(1H, m,
H-2a), 2.34 (1H, d, J = 1.1 Hz, H-2b), 2.29 (3H, s,
10-Me), 1.87 (3H, d, J = 1.4 Hz, 11-Me), 1.08 (3H, s,
13-Me), 1.00 (3H, s, 12-Me); *C-NMR (100 MHz,
CDCls) 6: 197.8 (C-9), 197.4 (C-3), 161.1 (C-5), 145.4
(C-7), 1305 (C-8), 127.7 (C-4), 79.3 (C-6), 49.7
(C-2), 416 (C-1), 28.4 (C-10), 245 (C-13), 23.1

(C-12), 18.9 (C-11). LA :-Zidf 5 STk Lox L,
UEEY 18 N (S)-(+)-E A M B 2 FE

A 19: LEHPIRY); *H-NMR (400 MHz,
CDCls) 6: 7.00 (1H, d, J = 15.6 Hz, H-7), 6.25 (1H, d,
J = 15.6 Hz, H-8), 3.86 (1H, m, H-3), 2.35 (1H, ddd,
J=14.4,5.1, 1.7 Hz, H-4a), 2.25 (3H, s, H-10), 1.64
(1H, m, H-4b), 1.59 (1H, m, H-2a), 1.23 (1H, m,
H-2b), 1.16 (6H, s, 11, 13-Me), 0.94 (3H, s, 12-Me);
13C-NMR (100 MHz, CDCls) §: 197.7 (C-9), 142.7
(C-7), 132.6 (C-8), 69.6 (C-6), 67.4 (C-5), 63.9 (C-3),
46.7 (C-4), 40.6 (C-2), 35.2 (C-1), 29.4 (C-11), 28.3
(C-10), 25.0 (C-12), 19.9 (C-13). LA ¥ 5 Sciihxt
fReRo, ek &4 19 S8 (3S,5R,6S,7E)-5,6- 1 4-3-
FRHE-T- AP e I75-9-

&Y 20: EOHPIRY); *H-NMR (400 MHz,
CDCls) 6: 7.80 (1H, d, J = 16.0 Hz, H-4), 6.16 (1H, d,
J = 16.1 Hz, H-5), 5.97 (1H, brs, H-8), 5.74 (1H, brs,
H-2), 2.48 (1H, d, J = 17.2 Hz, H-10a), 2.28(1H, d,
J =17.2 Hz, H-10b), 2.03 (3H, d, J = 1.3 Hz, 15-Me),
1.92 (3H, d, J = 1.4 Hz, 14-Me), 1.10 (3H, s, Me-12),
1.02 (3H, s, 13-Me); 13C-NMR (100 MHz, CDCl3) &
198.5 (C-9), 171.0 (C-1), 163.2 (C-3), 151.7 (C-7),
137.0 (C-5), 128.4 (C-4), 127.1 (C-8), 118.1 (C-2),
80.0 (C-6), 49.8 (C-10), 41.8 (C-11), 24.4 (C-14), 23.2
(C-13), 21.5 (C-15), 19.2 (C-12). VA ¥k 5 Cilkwt
HRERY, e G 20 TR .

AW 21: EEEHIRE A CREE; 'H-NMR (400
MHz, CDCl3) 8: 12.17(1H, s, 5-OH), 7.75 (1H, dd, J =
7.4, 1.2 Hz, H-8), 7.61( 1H, dd, J = 8.5, 7.5 Hz, H-7),
7.26 (1H, dd, J = 8.4, 1.2 Hz, H-6), 6.81 (1H, s, H-11),
1.69 (6H, s, 14, 15-Me); 3C-NMR (100 MHz, CDCls)
5. 186.8 (C-4), 172.8 (C-1), 168.4 (C-12), 162.4 (C-5),
152.0 (C-2), 136.4 (C-7), 132.9 (C-9), 131.2 (C-3),
125.4 (C-6), 120.1 (C-8), 115.3 (C-10), 102.4 (C-11),
69.6 (C-13), 28.9 (C-14, 15). LA ¥ 5 CikfiE —
2, BEMEY) 21 KRR B.

& 22: wEHRY: *H-NMR (400 MHz,
CDCls) 6: 5.46 (2H, overlapped, H-9, 10), 3.70 (2H, t,
J = 6.1 Hz, H-12), 2.65 (1H, m, H-2a), 2.50~2.22
(8H, overlapped, H-2b, 3, 4a, 5a, 8a, 8b, 11a, 11b),
2.12 (1H, m, H-5b), 1.94 (1H, m, H-7), 1.53 (1H, m,
H-4b); 13C-NMR (100 MHz, CDCls) §: 219.2 (C-6),
176.0 (C-1), 129.0 (C-9), 128.5 (C-10), 62.4 (C-12),
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54.5 (C-7), 39.0 (C-2), 38.0 (C-5), 37.9 (C-3), 30.9
(C-11), 27.6 (C-4), 25.6 (C-8). LA - %¥s 5 sCikikiE
— 523, K fh 50 22 N 12-F 3R FTR .

tAEY 23: FEAMKRY); H-NMR (00 MHz,
CDCls) 6 5.45 (2H, m, H-9, 10), 3.68 (3H, s, 13-Me),
3.64 (2H, t, J = 6.3 Hz, H-12), 2.68 (1H, m, H-2a),
2.47~2.17 (8H, overlapped, H-2b, 3, 4a, 5a, 8a, 8b,
11a, 11b), 2.10 (1H, m, H-5b), 1.91 (1H, m, H-7), 1.48
(1H, m, H-4b); 3C-NMR (100 MHz, CDCl3) ¢: 219.3
(C-6), 172.8 (C-1), 128.6 (C-9), 128.4 (C-10), 62.2
(C-12), 54.1 (C-7), 51.9 (C-13), 38.9 (C-2), 37.9
(C-5), 37.9 (C-3), 31.0 (C-11), 27.4 (C-4), 25.5 (C-8).
DL 3 5 SCmkxr R4, Bt & 23 8 ()-12-
FREEFHIE A o

& 24 Bt ERHKR; HNMR
(400MHz, CDCls) 6: 5.27 (1H, brs, H-12), 3.22 (1H,
dd, J=11.0, 4.7 Hz, H-3a), 2.81 (1H, dd, J = 13.9, 4.6
Hz, H-18B), 1.13 (3H, s, 27-Me), 0.98 (3H, s, 23-Me),
0.92 (3H, s, 29-Me), 0.91 (3H, s, 24-Me), 0.90 (3H, s,
30-Me), 0.77 (3H, s, 25-Me), 0.74 (3H, s, 26-Me);
13C-NMR (100 MHz, CDCls) ¢: 183.7 (C-28), 143.7
(C-13), 122.8 (C-12), 79.2 (C-3), 55.3 (C-5), 47.8
(C-9), 46.7 (C-19), 46.0 (C-17), 41.7 (C-14), 41.1
(C-18), 39.4 (C-8), 38.9 (C-4), 38.5 (C-1), 37.2 (C-10),
33.9 (C-21), 33.2 (C-30), 32.7 (C-22), 32.6 (C-7), 30.8
(C-20), 28.2 (C-23), 27.8 (C-15), 27.3 (C-2), 26.1
(C-27), 23.7 (C-29), 23.5 (C-16), 23.0 (C-11), 18.4
(C-6), 17.3 (C-26), 15.7 (C-25), 15.5 (C-24). LA I %¥s
R e, e A 24 TR -

&Y 25: BEIERH AR H-NMR (400
MHz, CD30D) 6: 5.25 (1H, t, J = 3.7 Hz, H-12), 3.17
(1H, dd, J = 11.1, 4.9 Hz, H-3), 2.23 (1H, d, J = 11.3Hz,
H-18), 1.14 (3H, s, 23-Me), 1.00 (3H, s, 29-Me), 0.99
(3H, s, 27-Me), 0.98 (3H, s, 26-Me), 0.90 (3H, d, J =
6.4 Hz, 30-Me), 0.87 (3H, s, 24-Me), 0.79 (3H, s,
25-Me) ; 13C-NMR (100 MHz, CD3;OD) &: 139.7
(C-13), 126.8 (C-12), 79.7 (C-3), 56.7 (C-5), 54.4
(C-18), 49.8 (C-17), 43.3 (C-14), 40.8 (C-4), 40.5
(C-19), 40.4 (C-20), 40.0 (C-1), 39.8 (C-8), 38.2 (10),
38.1 (C-22), 34.3 (C-7), 31.8 (C-21), 29.2 (C-2), 28.8
(C-23), 27.9 (C-15), 25.4 (C-16), 24.4 (C-27), 24.1
(C-11), 21.6 (C-30), 19.5 (C-6), 17.8 (C-29), 17.7
(C-24), 16.4 (C-26), 16.0 (C-25). VA L%¥i 5 Crikh

REIRTR LEXST8), B — 2, LAY 25 Mkt

X R ReAES — B0 MU e e 25 NRERIR .

&Y 26: HOTERHA; H-NMR (400
MHz, CD30D) ¢: 5.30 (1H, s, H-12), 3.93 (1H, ddd,
J =120, 4.4, 2.8 Hz, H-2), 3.33 (1H, d, J = 2.9 Hz,
H-3), 2.59 (1H, td, J = 14.4, 13.2, 5.8 Hz, H-16a), 2.50
(1H, s, H-18), 1.35 (3H, s, 29-Me), 1.20 (3H, s,
27-Me), 0.99 (6H, s, 26-Me), 0.93 (3H, d, J = 6.6 Hz,
25-Me), 0.87 (3H, s, 24-Me), 0.79 (3H, s, 23-Me);
13C-NMR (100 MHz, CDs0D) ¢: 182.3 (C-28), 140.0
(C-13), 129.3 (C-12), 80.1 (C-3), 73.6 (C-19), 67.2
(C-2), 55.1 (C-18), 49.3 (C-5), 49.3 (C-17), 48.2 (C-9),
43.1 (C-20), 42.7 (C-14), 42,5 (C-1), 41.2 (C-4), 395
(C-10), 39.4 (C-8), 39.0 (C-22), 34.1 (C-7), 29.6
(C-15), 29.2 (C-23), 27.3 (C-11), 27.1 (C-27), 26.6
(C-16), 24.9 (C-29), 24.7 (C-6), 22,5 (C-24), 19.3
(C-21), 17.5 (C-25), 16.9 (C-30), 16.6 (C-26). LA L%k
5 SCERRT BT, SE5E B 26 N IRIR -

&Y 27 TSR G A CATHEE-BER 218
!H-NMR (400 MHz, CDCl3) 6: 12.63 (1H, s, 5-OH),
7.67 (1H, overlapped, H-2'), 7.64 (1H, overlapped,
H-6"), 7.02 (1H, d, J = 8.4 Hz, H-5"), 6.41 (1H, d, J =
2.0 Hz, H-8), 6.32(1H, d, J = 2.0 Hz, H-6), 5.27 (1H,
s, 4-OH), 3.96 (3H, s, 3'-OCHs), 3.85 (3H, s,
7-OCHa), 3.83 (3H, s, 3-OCHj3); *C-NMR (100 MHz,
CDCls) ¢: 178.9 (C-4), 165.6 (C-7), 162.2 (C-9),
156.9(C-5), 156.1 (C-2), 148.6 (C-4"), 146.6 (C-3"),
139.0 (C-3), 122.9 (C-6'), 122.6 (C-1'), 114.8 (C-5"),
111.1 (C-2'), 106.2 (C-10), 98.1 (C-6), 92.4 (C-8),
60.4 (3-OCHs), 56.3 (7-OCHs3), 56.0 (3'-OCH3). L\t
Bs 5ok b8, S a ) 27 v 54 -2
$£-3,7,3- = AR FE S B

WY 28: FOERR A CalBE-BRER 208
IH-NMR (400 MHz, CD;0OD) &: 7.53 (1H, s, H-4),
7.45 (1H, d, J = 8.3 Hz, H-6'), 7.38 (1H, s, H-3), 6.94
(1H, d, J = 8.4 Hz, H-5"), 6.56 (2H, overlapped, H-2',
8), 6.33 (1H, d, J = 2.0 Hz, H-6), 3.96 (3H, s,
7-OMe), 3.88 (3H, s, 3'-OMe); *C-NMR (100 MHz,
CD5;0D) ¢: 183.2 (C-4), 166.4 (C-7), 165.7 (C-2),
162.1 (C-5), 158.5 (C-9), 151.3 (C-4"), 148.7 (C-3"),
123.0 (C-1'), 121.3 (C-6'), 116.3 (C-5"), 109.9 (C-2'),
105.8 (C-10), 104.1 (C-3), 98.9 (C-6), 93.2 (C-8), 56.4



26 PEP 2023418 #54% H1P  Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

(7-OCHya), 56.2 (3'-OCHs). LA L%l 5 ClikikiE —
2o, Kb W) 28 NETEMER.

G 29: B AR & A EFHE; TH-NMR
(400 MHz, Pyr-ds) o: 13.83 (1H, s, OH-5), 7.67 (1H,
dd, J = 8.3, 2.1 Hz, H-6"), 7.62 (1H, d, J = 2.1 Hz,
H-2), 7.29 (1H, d, J = 8.3 Hz, H-5"), 6.99 (1H, s,
H-3), 6.88 (1H, d, J = 2.0 Hz, H-6), 6.78 (1H, d, J =
2.0 Hz, H-8), 3.83 (3H, s, 3-OMe); 3C-NMR (100
MHz, Pyr-ds) §: 183.1 (C-4), 166.3 (C-7), 164.9 (C-2),
163.5 (C-9), 158.9 (C-5), 152.8 (C-4'), 149.3 (C-3"),
122.9 (C-1'), 121.7 (C-6'), 117.3 (C-5), 110.7 (C-2"),
105.4 (C-10), 104.6 (C-3), 100.4 (C-6), 95.3 (C-8),
56.4 (3'-OMe). LA 35 SClkRkoE — 50, %5E
&) 29 h 5,7,4"- =2 5E-3"- 4 L B

&Y 30: EAMRY): H-NMR (400 MHz,
CDCls) o: 6.97~6.83 (2H, overlapped, H-2', 5'), 6.80
(1H, dd, J = 8.1, 2.0 Hz, H-6"), 5.74 (1H, s, 4-OH),
4.61 (1H, d, J = 6.9 Hz, H-2), 4.49 (1H, dd, J = 9.8,
6.8 Hz, H-8a), 4.35 (1H, overlapped, H-4a), 4.31 (1H,
overlapped, H-8b), 4.17 (1H, dd, J = 9.3, 3.8 Hz,
H-4b), 3.90 (3H, s, 3'-OCH3), 3.44 (1H, m, H-5), 3.12
(1H, m, H-1); 3C-NMR (100 MHz, CDCls) §: 178.3
(C-6), 147.1 (C-3"), 146.0 (C-4"), 130.7 (C-1), 119.2
(C-6"), 114.6 (C-5), 108.6 (C-2'), 86.2 (C-2), 70.1
(C-4), 70.0 (C-8), 56.1 (3'-OMe), 48.3 (C-5), 46.1
(C-1). VL bZh 5 cmkx beBY, %etb &4 30 4
- S EH 1

AP 31: WEHPRY); *H-NMR (400 MHz,
CDCl3) 6: 7.62 (1H, d, J = 9.4 Hz, H-4), 7.39 (1H, d,
J = 8.6 Hz, H-5), 6.87 (1H, d, J = 8.6 Hz, H-6), 6.25
(1H, d, J = 9.5 Hz, H-3), 5.30 (1H, d, J = 8.4 Hz,
H-1'), 4.64 (1H, s, H-4a), 4.58 (1H, s, H-4'b), 4.52 (1H,
d, J=8.3 Hz, H-2'), 3.96 (3H, s, 7-OCH3), 1.77 (3H, s,
H-5"); 13C-NMR (100 MHz, CDCls) &: 160.3 (C-2),
160.2 (C-7), 153.0 (C-9), 143.9 (C-4), 143.9 (C-3"),
128.7 (C-5), 116.1 (C-8), 113.9 (C-10), 113.6 (C-4"),
113.2 (C-3), 107.9 (C-6), 78.5 (C-2"), 69.7 (C-1'), 56.4
(7-OCHs), 17.5 (C-5"). uiiﬂz% L SCHRA R, %
ENEY 3L ANLEEE.

&) 32: wmERY): *H-NMR (400 MHz,
CDCl3) 6: 9.64 (1H, d, J = 7.7 Hz, H-9), 7.37 (1H, d,
J = 15.8 Hz, H-7), 6.80 (2H, s, H-2, 6), 6.60 (1H, dd,
J =158, 7.7 Hz, H-8), 5.99 (1H, s, 4-OH), 3.92 (6H,

s, 3, 5-OCH3); 13C-NMR (100 MHz, CDCls) 6: 193.6
(C-9), 153.4 (C-7), 147.5 (C-3, 5), 138.2 (C-4), 126.8
(C-8), 125.6 (C-1), 105.7 (C-2, 6), 56.5 (3,5-OCHs).
DL H i 5 ot LR, S AW 32 NI TS .

&Y 33: EAMRY): *H-NMR (400 MHz,
CDCl3) 0: 9.83 (1H, s, 1-CHO), 7.43 (1H, overlapped,
H-6), 7.42 (1H, overlapped, H-2), 7.04 (1H, d, J=8.5
Hz, H-5), 3.97 (3H, s, 3-OCH3); C-NMR (100 MHz,
CDCl3) 4: 191.3 (1-CHO), 152.0 (C-4), 147.5 (C-3),
130.2 (C-1), 127.9 (C-6), 114.7 (C-5), 109.1 (C-2),
56.5 (3-OCHa). LA &l 5 SCikaoil — 334, %5
&1 33 NE TR,

&) 34: TLEEPREA (CEFbE-FHED;
IH-NMR (400 MHz, CD3;0D) ¢: 7.32 (2H, s, H-2, 6),
3.88 (6H, s, 3, 5-OCHs); ¥C-NMR (100 MHz,
CDs0D) ¢: 169.9 (C-7), 148.8 (C-3, 5), 141.7 (C-4),
121.8 (C-1), 108.2 (C-2, 6), 56.7 (3, 5-OCH3). A %}
5 SCRRARIE — 0%, KA 34 N T FIE .

4 {K5M HepG2 4HREISTE A 14 iE

HepG2 41 g5 7% T & 10%fA 25 1fLi% « 100 U/mL
H A2 M 100 UmL #£ % % 1) DMEM #5932, B
T 37 ‘C. 5% CO, ks 248 s 72 E ik 5
90%FRLAIRA, THALEEM T 96 LR, %FSL 8000
ANNHE, EEFRFETNE 120 )5, WEMIEA. PTX
4 RSB AH, 3B 100 uL DMEM #5973, PTX
FAFM A, HH 5 AN, LA G RETANEETE

FEHFEE 24 h JEEUH, FWGREER LN BIETS
rnﬁ%LtlﬂiJu)\ 100 uL 10% CCK-8 it jfl|f¥] DMEM #55%
B, E4HREEFEAE R IL IR E 30 min. A 3 RS
18 FIBARCLE 450 nm AMS IO EREE (A) {H, FFiH5E
ARG R 4559 (B 7) &R, (&4 4 1€ 25 pmol/L

I IAE TS R LN 50%. K SPSS 20.0 3fFit4
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Fig. 7 Effect of compound 4 on HepG2 cell viability
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ICso fif, f34LAE 4 1) ICs0 2y 24.0 pmol/L.
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