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Abstract: Eight compounds were isolated and purified from the ethyl acetate part of 70% acetone extract of
Rehmannia glutinosa by various chromatographic techniques such as silica gel, MCI gel CHP-20, ODS, Toyopearl
HW-40C, combined with TLC and semi-preparative HPLC. Their structures were elucidated by modern
spectroscopy techniques (NMR, MS, UV, IR), and identified as neomartynoside A (1), osmanthuside B, (2),
martynoside (3), isomartynoside (4), (E)-p-hydroxycinnamic acid (5), caffeic acid (6), ferulic acid (7), and methyl
caffeate (8). Compound 1 is a new phenylethanol glycoside, which was identified as neomartynoside A. Compound
2 was isolated from Rehmannia glutinosa for the first time. In addition, compounds 2, 6 and 7 significantly
increased relative glucose consumption, showing potential hypoglycemic activity.
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¥ N X 2 B W) Hb 3% (Rehmannia glutinosa
Libosch.) 3T BT R SR AR, 46 8 T (FR A H ),
BAEAMHZ 75 . e DUEE i N 24 ) Bk fef
FOMEE, W B, O VB S, B TE AR
B R R R T A MR S T E AR
gy, EEONINIERBEB R VR D 2R OB RS
W, BEAMIE 035 =52 B 2R R IR 3R 2 I IR 2R S
RGP 2R BT 9 H 2 L T T S5
U SRR . B2 B A TR B, s B
BN L RS Ao 2 B MR S A A AT 2
FAEYIEE . R T k2D TR EE B BRI AL 2 Y,
Fr HAL R, ARG N B 15 B 70% A
FiF 32 B 1) TR ST 3B AL AT R GE A 22 1L F AR
NEEERIIMMEY, B AN KO H RN
. Wb B H T A (1) osmanthuside B, (2)- Hi 35 1 (3) 7+
L B (4); AN KRR R A S 5L A i
& (5)WNHERR (6)- B LR (7)WNHERR F B (8), H Ak 4h
W 1. Hd a1 e, a2 | ik
MHEEE 7 B33

1 R;=H, Ry=H, R;=OH, R,=OH
2 R,=OH, Ry=H, R;=H, R,=OH
3 R,=OCHj, R,=OH, R;=OH, R,=OCHj
4 R;=O0CHj, R,=OH, Ry=OCHj, R,=OH

(0]
Rs XN Rs
Ry

5 R,=OH, Ry=H, R;=OH
6 R,=OH, R,=OH, R;=OH

7 R;=OH, R,=OCHj, R3=OH
8 R,=OH, R,=OH, R;=OCHj

Figure 1 Structures of compounds 1-8
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WEML: AOTERM AR, 5T HE. T
7y 7B T HR-ESIMS m/z 615.204 4 [M+Na]" (i+ 518
615.204 8), HEWTH 4> 1 A C,H,0,,, AR 12,
R4 'H NMR 11 °C NMR (5 1).DEPT-135 f1HSQC i
EIATH AL IS S, (A& 1S & LA REURE
¥ [0, 7.21 (2H, m, H-2, 6), 7.19 (2H, overlapped, H-3, 5),
7.13 (1H, m, H-4)]; 1 > ABX BURZE3E [6,, 7.03 (1H, d,

J=2.0 Hz, H-2").6.77 (1H, d, J = 8.2 Hz, H-5").6.90
(1H, dd, J = 8.2, 2.0 Hz, H-6")]; — 4 [k XX A E 5
[6, 7.57 (1H, d, J = 15.9 Hz, H-7").6.29 (1H, d, J =
15.9 Hz, H-8")]; | MEA W HEE(E 5 [0, 3.99 (1H,
m, H-8a).3.78 (1H, m, H-8b)]; 1 N H &5 5 [0,
2.92 (2H, td, J = 7.4, 2.5 Hz, H-7)]. R#& °C NMR i tf
HIL R 2 AN ERE S (6. 104.4.102.7) LA
J'H NMR % s 2 M ER X RSG5 [0, 434 (1H,
d, J = 8.0 Hz, H-1").5.18 (1H, d, J = 1.6 Hz, H-1")], #E
Wb &g &AM b . 455 'HNMR i
t— 4LE R IR E(E S [0, 449 (1H, dd, J = 11.9,
2.2 Hz, H-6'a).4.38 (1H, m, H-6'b), 5. 64.6], f Wi 45 4
hEE TR AR, e EREEE T 9,
1.25 3H, d, J = 6.2 Hz, H-6"), 5. 17.9] Al A 55
[0, 5.18 (1H, d, J = 1.6 Hz, H-1"), 6. 102.7], & i 55 —
AN ERRE N R 2R

ik — 2 R H 2D NMR BSR4 &40 1 h i 450 B B
AT . 'H-"H COSY #% (K 2) 1, H-7 (6, 2.92) Al
H-8 (6, 3.99/3.78) #HK, Wi 5P &H — N LA
¥ A Bt HMBC it (K 2) 1, H-2, 6 (6, 7.21) F1C-3, 5
(0. 129.3).C-4 (6. 127.2) K, H-3, 5 (6, 7.19) Fl C-1
(9. 139.9) 3%, H-7 (9, 2.92) 1 C-1 (. 139.9).C-2, 6
(9. 130.0) A%, H-8 (5, 3.99/3.78) 1 C-1 (5. 139.9) #H
K, RS H TTH 0 R B BARCK S RE 454 .
AN, HMBC i+, H-5" (6, 6.77) A1 C-1" (5, 127.7) #H
5%, H-2" (8,, 7.03) 1 C-3" (J,. 149.6).C-4" (5. 146.8) #H
5%, H-6" (5, 6.90) Fl C-2" (5. 115.1) # %, H-8" (4,
6.29) Fl C-1" (6, 127.7)~ C-9" (5. 169.1) #H &, Wl 1k
GRS VA UNMERR I 250 Fr B o R R] ) i 2
K HAET o L& &, v i — 08 i HMBC i
(B 2) g . £ HMBC i+, H-8 (5, 3.99/3.78) 1 C-1'
(0. 104.4) FH %, 2 BH 7] 22 0% v 5 o AR 2 B2 1Y) C-8 £
AH I T B CE B 5 [FB, H-6" (5, 4.49/4.38) Fi1 C-9" (6,
169.1) FH G, 22 B2 21 0 (1) 6/ AL 2 5k 55 97 i #i BE 1 I
e A, % RE ) 37 RLRKR 1] i 3% A2 4% % 84.0, H.H-3' (4,
3.52) F1C-1" (6. 102.7) A%, Ht— B 2 R 2= 0l % 12
T 5 B C-3'07 .

Yy
D
Ho  HOg N
k) o U\(-/\@
HO 0
Ho 1,
— THIHCOSY % HMBC

Figure2 Key 'H-"H COSY and HMBC correlations of compound 1
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R S v sy 22 1 8 5 B8O S BB ) AEDOT A
A, fE'H NMR v, M4 o 2 S 008 & % 2 Uy =
8.0 Hz, W JH17%5] %) B (1 iy 2 e 1 8 Oy B- TR0 AR 405 iy Bk &
AN W BT gy = 1.6 Hz, T 2801 52500 4 3 Tk 4y
BN o-T™ . f i, R FHBR/K MR R B % A&7 1
BAE S ) N D-A % B AN L- 53 250, SLRESE N o-L- R 2=
Wl (13)-B-D-H G B JE, e 5 G0 1 1 45 1)
W 1 PR, fir 4 B A

Table 1 'H NMR (500 MHz) and "C NMR (125 MHz) data of
compound 1 in CD,0D

No. o, (Jin Hz) Oc No. 0, (J in Hz) O
1 - 139.9 | 3" - 149.6
2,6 721, m 130.0 | 4" - 146.8
3,5 7.19, overlapped 129.3 | 5" 6.77,d (8.2) 116.5
4 7.13, m 1272 6" 6.90,dd (8.2,2.0) 123.1
7 2.92,td (7.4,2.5) 373 7" 7.57,d(15.9) 147.2
8 3.99,m 72.0) 8" 6.29,d(15.9) 114.8
3.78, m
1" 4.34,d(8.0) 104.4 | 9" - 169.1
2! 332, m 757 1" 5.18,d(1.6) 102.7
3 3.52, overlapped 84.0| 2" 395 m 72.3
4 3.39,t(9.4) 70.5) 3" 3.71,dd(9.5,3.3) 722
5! 3.56, m 754 | 4" 341,t(94) 74.0
6 449,dd(11.9,2.2) 64.6| 5" 4.0l,m 70.0
438, m
1 - 127.7| 6" 1.25,d(6.2) 17.9
2" 17.03d(2.0) 115.1

2 [EREEMMR

SIS AN A ) 1~ 8 HEAT B R NE MR, 25 R
Wik 3ME 408, CCK-8 525645 B R b &
1~8 1] LUHR = i B 3% 15 5 1Y HepG2 4H M R P52 284 1)
HRTE ), RS 1~8 T B /E . A X
HPEH ARSI A4S R B R 5 IR R A b, AR A
AF KT 6 7 R FE B B 3 PR AK (P < 0.05), RUIE R R
YIRS LR h; SRRAML, A2 6 17 0]
DL 25 14 0 HepG2 4 Fi 1) AH X5 761 47 B V4 #E =2 (P <
0.058¢ P <0.01), KRG 2.6 F17 B A AR
R 1

SMU LI

BN 15t T p TR R 24 K S s v o
A R AT LA 5t 3 5 7R BEAR, 544 7P+
KR ETRSSTCA BT E R A ER R RS iE
AR, 2021 4F 12 H 3l ik ] 55 44 245 84 d b 4 5 6l
ZE R S N TR A (%8 gR 5 2021028). SEIR
FAEMWN 1 SEHE T 2021 F 11 HRAWMEEIRE, &
T B I 24K 24 2 B U O S 8 N X S R )
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Figure 3  Cell viability rate of compounds 1-8 in HepG2 cells
induced by insulin assessed by CCK-8 assay. n = 6, x = 5. "P <
0.05, "P < 0.01 vs Normal group; IR: Insulin resistance; DMBG:
Melbine
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Figure 4 Relative glucose consumption of compounds 1-8 in
HepG?2 cells induced by insulin assessed by glucose assay kit. n =6,
x£s."P<0.05 vs Normal group; "P < 0.05, "P < 0.01 vs IR group

3% Rehmannia glutinosa Libosch. [F1HT EEEAR , FH P45
A (No. 20211220) £rA7 T /a4 1 25 FF Kk TREH AW
o

AVANCE I 500 8 #% 1 3L 4 A% - maxis HD 2 "% AT
IS 1) J5 1% (8 [ A7 & 50 7]); EVO300 444 4 6t
T 7 6 AP G I 2% Nicolet IS 10 i BLIH- 25 o 21 4h it 1%
% (3£ [E Thermo Scientific 23 #); ZF-90 & 1% 4 70 48 41
A (R R B ES) ), CA-1115A B4 TR
KGR 2L E L OSB-2200 2 Jig 4% 75 /K A “NVP-1000 24
J 23 R (g WA A PR A A]); LC-20AT AL il
A R (H A& B E 2 #]); COSMOSIL 5C18-MS-
MR FE (10 mm x 250 mm, 5 um; H A& Tesque A #));
Toyopearl HW-40C ( H 4< TOSOH /A #]); MCI gel CHP-
20 (HA =242 A )); C,, ODS (HAYMC B R A
m)); OISR (100~200 F1200~300 H, # & 7
LT, REE O (Bukaf, I rg 2= M4k THR 2
Al); BT AR CREEE FAS A TR A A)).
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1 EERSHE

HYEL PR 1 5 8L 70 kg, 14 70% P4 B 2H 2485 1
PRI X, A IR, R R 4513 B2 E 19.18 kg &
BB MGG & 28 1K o, RO A g 4R &
Wi IE T AR, 19 2040 W BEE AL LR LB AL IET
i S 57 AN K B A

LR O TEFAL (179.04 g) 2 kE I FE (B3 4 55, DA
TAER - (2000 11 1) BE VR, 53 11 4
4+ E1~El1l. E9 (10.33 g) X /] Toyopearl HW-40C #
Jie FE, DL 7K (80:20—100:0) 5 ¥ i, 1521 7 4
414y E9-1~E9-7. E9-4 (7.0 g) X JH C,, ODS H: 4 &,
18 FH FEE — 7K (40:60—100:0) 6 5 e i, 7531 7 49
E9-4-1~E9-4-7; J.HH E9-4-4 (2.6 g) & RERHE (14 5,
3512 /MA 5 E9-4-4-1~E9-4-4-12. E9-4-4-4 (150 mg)
2 & WA (LB -7K, 23.5:76.5) #E— P 4tk 13 3
A1 (8.50 mg, £, = 44.8 min). E9-4-4-6 (70 mg) 223
HI W (P EE-K, 40:60) 44015 EMLE3 (5.35 mg,
t, = 32.7 min) 1 4 (4.28 mg, t, = 36.8 min). E9-4-6
(2.25 ¢) ZRER A By B, & H bi- I (500 1—
12 1) 6 B e, 15 2 10 4~ 24H 5 E9-4-6-1~E9-4-6-10.
E9-4-6-4 (55 mg) &Pl & WiAH (L ME-7K, 22:78) 4tk
BEMLE2 (2.85 mg, £, =42.5 min). E4 (22.5g) LhE
Jie A 8, i A U - FE R (2000 110 1) 3EAT RS
FE Ve, 75 3 8 N4> E4-1~E4-8. E4-5 (4.5 g) K
MCI gel CHP-20 A% 418 53 55, HiE-7K (10:90—100:0)
BERE Ve, 155 8 N4> E4-5-1—~E4-5-8. E4-5-4 (1.85 g)
SRERAT (i 3 B, (i S b - B (50:1-1:01)
HEAT B BE B BE, 75 3 10 40 7> E4-5-4-1~E4-5-4-10.
E4-5-4-4 (50 mg) £ Pl & WAH (T EE-7K, 42:58) 4lifl,
BEMLAYIS (8.65 mg, t, = 39.6 min). E4-5-4-7 (85 mg)
2P WA (C 5K, 21:79) 43 B aidk 15 204k &4
7 (3.50 mg, ¢, = 39.5 min) 18 (2.82 mg, £, = 42.2 min).
E5 (12.2 g) |- ODS #%, i H H £ -7K (20:80—100: 0)
6 P e i, 7551 8 N4H ) ES-1~E5-8; HiA1 ES-3 (2.5 @)
2R A B, B 510 A 4 4 ES-3-1~E5-3-10.
E5-3-6 (70 mg) £ -l % ¥ AH (FFEE-7K, 30:70) 4ifk
BEL A6 (10.5 mg, £,= 39.5 min).
2 ERIKER

&1 (1.0 mg) A 2 mol-L" #h & /K ¥ )
2.5mL, 80 °C M IN#43 ho RREIEEVH AN IR 2B
REEL3 K, B3 mL. IR 5% 1 R4 KE, R4
AR R KRS, BB R . KR B A
D-EEHE L-FRZEHERT R S T i R (1.5 mL), K H
PLR 25 34T 3 0 43 T : CHIRALPAK AD-H i
#4250 mm x 4.6 mm, 5 pm; IRBIH N IE CkE-TEK 4

FiE (82:18); JiH 0.5 mL-min™; 78 & 6 B A I 28 9
FEEWRIE N 75 °C, S M 7728 20.0 psi (1 psi ~ 6.9 kPa),
FEIR N 30 °C o Jd I E A AR [A) W AH 2% 2 T D- i % b
(ty = 21.4 min) F1 L-§ 2= 0% (¢, = 23.5 min) (1) & B4 B
6], At 7€ A0 A 0 1R I BB 43 5 Sy D= & RS R L- R

B
3 SHWEE
a1 At LERH K. [ay -32 (c 0.1,

CH,0H); UV (CH,0H) A (log &): 213 (4.04), 245
(3.78), 329 nm (3.96); IR v, : 3397,2 931, 1 684, 1 268,
1 193, 1 044 cm; HR-ESIMS m/z 615.204 4 [M+Na]"
(it 5 {8 N 615204 8); '"H NMR (500 MHz, CD,0D)
H1°C NMR (125 MHz, CD,0D) %45 L% 1.

&2 AELERHRAK. ESI-MS m/z 615
[M+Na] ", 4+ ¥ A C,,H,0,,- 'H NMR (500 MHz,
CD,0D) 6,: 7.63 (1H, d, J = 15.8 Hz, H-7"), 7.41 (2H,
d, J=8.2 Hz, H-2", 6"), 7.04 (2H, d, J = 8.1 Hz, H-2, 6),
6.80 (2H, d, J= 8.2 Hz, H-3", 5"), 6.66 (2H, d, J= 8.1 Hz,
H-3, 5), 6.35 (1H, d, J = 15.8 Hz, H-8"), 5.17 (1H, s,
H-1"), 4.50 (1H, dd, J = 11.4, 6.8 Hz, H-6'a), 4.37 (1H,
m, H-6'b), 4.34 (1H, d, J = 8.2 Hz, H-1"), 2.83 (2H, t, J =
7.5 Hz, H-7), 3.90 (1H, m, H-8a), 3.71 (1H, m, H-8b),
1.25 (3H, d, J = 6.5 Hz, H-6"); "C NMR (125 MHz,
CD,0D) é.: 130.9 (C-1), 116.1 (C-2, 6), 131.2 (C-3, 5),
156.8 (C-4), 36.5 (C-7), 72.3 (C-8), 104.4 (C-1"), 75.7
(C-2"), 84.0 (C-3"), 70.0 (C-4"), 75.4 (C-5"), 64.7 (C-6"),
127.1 (C-1"), 131.2 (C-2", 6"), 116.8 (C-3", 5"), 161.3
(C-4"), 146.8 (C-7"), 114.9 (C-8"), 169.1 (C-9"), 102.7
(C-1"), 72.5 (C-2"), 72.3 (C-3"), 74.0 (C-4"), 70.5 (C-5"),
17.9 (C-6"). L H¥E 5 ek ks B A — 3, S ek
)2 9 osmanthuside By

&3 BT E R K. ESI-MS m/z 675
[M+Na]*, 4 T X~ C,H,,0,;. 'H NMR (500 MHz,
CD,0D) 6,;: 7.66 (1H, d, J = 15.9 Hz, H-7"), 7.20 (1H, d,
J =2.0 Hz, H-2"), 7.08 (1H, dd, J = 8.2, 2.0 Hz, H-6"),
6.82 (1H, d, J = 8.2 Hz, H-5"), 6.81 (1H, d, J = 8.2 Hz,
H-5), 6.74 (1H, d, J = 2.1 Hz, H-2), 6.69 (1H, dd, J =
8.2, 2.1 Hz, H-6), 6.38 (1H, d, J = 15.9 Hz, H-8"), 5.20
(1H, d, J= 1.7 Hz, H-1"), 438 (1H, d, J = 7.9 Hz, H-1"),
4.06 (2H, m, H-8), 3.89 (3H, s, 3"-OCH,), 3.81 (3H, s,
4-OCH,), 2.83 (2H, td, J = 7.3, 2.9 Hz, H-7), 1.10 (3H,
d, J = 6.2 Hz, H-6"); "C NMR (125 MHz, CD,0OD) 4.
132.9 (C-1), 112.8 (C-2), 147.5 (C-3), 147.3 (C-4), 117.0
(C-5), 121.1 (C-6), 36.5 (C-7), 72.0 (C-8), 104.2 (C-1"),
76.2 (C-2"), 81.5 (C-3"), 70.4 (C-4"), 76.0 (C-5"), 62.4 (C-
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6"), 127.6 (C-1"), 111.8 (C-2"), 150.8 (C-3"), 149.4 (C-
4™), 116.5 (C-5"), 124.3 (C-6"), 147.9 (C-7"), 115.1 (C-
8"), 168.2 (C-9"), 103.0 (C-1"), 72.1 (C-2"), 72.3 (C-3"),
73.8 (C-4™), 70.6 (C-5"), 18.4 (C-6™), 56.5 (4-OCH,),
56.4 (3"-OCH,). VA %¥i 5 SRl AR — 3, %
FENAY)3 N EEH (martynoside).

a4 A LE KR K. ESI-MS m/z 675
[M+Na]*, 4+ ¥ N C, H,,0,5c 'H NMR (500 MHz,
CD,0D) ¢,: 7.62 (1H, d, J= 15.9 Hz, H-7"), 7.14 (1H, d,
J=1.9 Hz, H-2"), 7.01 (1H, dd, J = 8.2, 1.9 Hz, H-6"),
6.79 (1H, d, J = 8.2 Hz, H-5"), 6.69 (1H, d, J = 2.1 Hz,
H-2), 6.65 (1H, d, J = 8.2 Hz, H-5), 6.60 (1H, dd, J =
8.2, 2.1 Hz, H-6), 6.38 (1H, d, J = 15.9 Hz, H-8"), 5.18
(1H, d, J = 1.7 Hz, H-1"), 433 (1H, d, J = 7.9 Hz, H-1"),
3.85 (3H, s, 3"-OCH,), 3.74 (3H, s, 4-OCH,), 2.79 (2H,
t, J = 7.5 Hz, H-7), 1.25 (3H, d, J = 6.5 Hz, H-6");
C NMR (125 MHz, CD,0D) 6,: 132.6 (C-1), 112.7 (C-
2), 147.4 (C-3), 147.1 (C-4), 117.0 (C-5), 121.1 (C-6),
36.7 (C-7), 72.2 (C-8), 104.4 (C-1"), 75.6 (C-2"), 84.0 (C-
3"), 70.5 (C-4'), 75.3 (C-5"), 64.7 (C-6"), 127.7 (C-1"),
111.6 (C-2"), 150.6 (C-3"), 149.3 (C-4"), 116.4 (C-5"),
124.3 (C-6"), 147.3 (C-7"), 115.2 (C-8"), 169.1 (C-9"),
102.7 (C-1"), 72.2 (C-2"), 72.3 (C-3"), 74.0 (C-4™), 70.0
(C-5"), 17.9 (C-6"), 56.4 (4-OCH,), 56.4 (3'-OCH,). Lk
FHEE SRR E R A B, K EN A4 N RS
F W HF (isomartynoside) .

k&5 LOMIRYI. ESI-MS m/z 163 [M-H],
5> F XN CHO,. 'H NMR (500 MHz, CD,0OD) §,;:
7.60 (1H, d, J = 15.8 Hz, H-8), 7.44 (2H, d, J = 8.7 Hz,
H-2, 6), 6.81 (2H, d, J = 8.7 Hz, H-3, 5), 6.28 (1H, d, J =
15.8 Hz, H-7); "C NMR (125 MHz, CD,0D) 6.: 146.6
(C-1), 131.1 (C-2, 6), 116.8 (C-3, 5), 161.1 (C-4), 127.2
(C-7), 115.6 (C-8), 171.1 (C-9). LA F%#E 5 SC k4
WA B, St A S R AT R R [(B)-
p-hydroxycinnamic acid].

th&we JLEHRY . ESI-MS m/z 179 [M-H],
4 F XN CHO,. 'H NMR (500 MHz, CD,0OD) §,;:
7.53 (1H, d, J = 15.8 Hz, H-7), 7.04 (1H, d, J = 1.8 Hz,
H-2), 6.93 (1H, dd, J = 8.1, 1.8 Hz, H-6), 6.78 (1H, d,
J=8.1Hz, H-5),6.22 (1H, d, J=15.8 Hz, H-8); "C NMR
(125 MHz, CD,0D) 6,: 127.8 (C-1), 115.1 (C-2), 146.7
(C-3), 149.4 (C-4), 116.5 (C-5), 122.8 (C-6), 147.0 (C-7),
115.6 (C-8), 171.1 (C-9). LA % #iE 5 TR i i 2 A
— 5, BEMA ) 6 NMIHERR (caffeic acid).

&7 HETERHAK. ESIMS m/z 217

[M+Na] ", 7 7 X~ C,H,0,- "H NMR (500 MHz,
CD,0D) d,;: 7.59 (1H, d, J = 15.9 Hz, H-7), 7.17 (1H, d,
J=1.8 Hz, H-2), 7.06 (1H, dd, J = 8.3, 1.8 Hz, H-6), 6.81
(1H, d, J = 8.3 Hz, H-5), 6.31 (1H, d, J = 15.9 Hz, H-8),
3.89 (3H, s, 3-OCH,); "C NMR (125 MHz, CD,0D) 4.
127.8 (C-1), 116.4 (C-2), 150.5 (C-3), 149.3 (C-4), 116.0
(C-5), 123.9 (C-6), 146.8 (C-7), 111.7 (C-8), 171.1 (C-9),
56.4 (3-OCH,). DA _LE¥dis 55 sk ki 2 A — 2, %
ENEY)T NTERIE (ferulic acid).

&8 HELERHAK. ESI-MS m/z 193
[M-H], % T~ C,H,0,. 'HNMR (500 MHz,
CD,0OD) d,;: 7.54 (1H, d, J = 15.9 Hz, H-7), 7.03 (1H,
brs, H-2), 6.94 (1H, d, J = 8.2 Hz, H-6), 6.77 (1H, d, J =
8.1 Hz, H-5), 6.26 (1H, d, J = 15.9 Hz, H-8), 3.75 (3H,
s, 3-OCH,); *C NMR (125 MHz, CD,0D) §,.: 127.7 (C-
1), 115.1 (C-2), 146.9 (C-3), 149.6 (C-4), 122.9 (C-5),
116.5 (C-6), 146.9 (C-7), 114.8 (C-8), 169.7 (C-9), 52.0
(9-OCH,). LA b & 5 SOk il 2 A — 3, 5 5E b
AW 8 NMIHERR H g (methyl caffeate).

4 FEEEEMAR

4.1 MBEIEZFEAIE HepG2 4 fE & 10% 4
1L 3% 1 75 % DMEM 1 3% &, B T 37 °C.5% CO, 15 i
R R R 7R . % HepG2 4l U 70 F 96 FLAK, % 55
LN I10°A, BHBE6NE L. 724 h /5, FEik
R TG L3 $5 9% G B 0 R B 3 (2%10° mol L, FE AL
100 pL), [FBS A XU (20 pmol L™, 441 100 uL)
5 AR A 1~8 (20 pmol-L™, 4L 100 uL), 4k 4L
% & 24 h.

4.2 CCK-8%iE HepG2 {AAERIMARE S 4l kb
5, I\ CCK-8 3R 10 pL, 37 °CHF & 1 h, i i 4L
PR3 N BETHE 450 nm AL 5E BEAL G % FE (OD) 18 .
43 HEXEERERENE HREHE, ESH
B 9% B, A FH 6 260 W 0 g ) 4 I e e R . TR
DMEM $ 77 5 1) ] 1 8 2 5 ek 25 S50 20 5% 9% B 1) 7
EIE SR, 3 B H AR AR R (GC). HHX 7 & WETH #E
& (RGC) i+ H AR N: RGC=GC/ 0D,

1EE Tl B AR, AT G B &
SEFISC B BRE  J Wr B | 1 RO 7k AR B T B E 43 s R 45 4
YR PRAE T — e A B AR A L AN N 2 RIS O S
S 1 1) 45 T 4R 5T 0T SRR IS G M e R
D T A 402 1 B S Vit R A 20 T A .

FIEE SR PG 1E#H 2 AR R 2 R .
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