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Phenolic glycosides from the stems and twigs of Strychnos
cathayensis and their biological activities
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(State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute of Materia Medica,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: Fourteen compounds were isolated from the n-butanol fraction of the 95% aqueous ethanol extract
of the stems and twigs of Strychnos cathayensis by D101 macroporous resin, silica gel, ODS, Sephadex LH-20
column chromatography, and semipreparative RP-HPLC. Their structures were elucidated as ethyl 4-O-f-D-allopy-
ranosyl-vanillate (1), n-butyl 4-O-f-D-allopyranosyl-vanillate (2), n-butyl 4-O-(6'-O-syringoyl)-f-D-allopyranosyl-
vanillate (3), n-butyl 4-O-(6'-O-vanilloyl)-$-D-allopyranosyl-vanillate (4), n-butyl 4-O-(6'-O-syringoyl)-f-D-gluco-
pyranosyl-vanillate (5), n-butyl 4-O-a-L-rhamnopyranosyl-syringate (6), methyl 3-methoxy-4-(f-D-allopyranosy-
loxy) benzoate (7), pseudolaroside B (8), butyl syringate (9), glucosyringic acid (10), methyl syringate (11), methyl
4-hydroxy-3-methoxybenzoate (12), clemochinenoside C (13), and clemoarmanoside A (14), respectively, on the
basis of spectroscopic data interpretation and by comparison with literature information. Compounds 1-6 are
artificial products of phenolic acid esterified by ethanol or n-butanol. It is noted that the precursors (4-O-(6'-O-
syringoyl)-f-D-allopyranosyl-vanillic acid and 4-O-(6"-O-vanilloyl)-f-D-allopyranosyl-vanillic acid) of compounds
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3 and 4 are new compounds. The hepatoprotective, anti-inflammatory, antioxidant and cytotoxic activities of

compounds 1-13 were evaluated in vitro at a concentration of 10 umol-L"'. Compounds 1, 2 and 6-10 exhibited

potential hepatic protection effects with cell survival rates ranging from 53.6% to 55.5% (acetaminophen, 45.4% at

8 mmol-L"). Compound 4 demonstrated anti-inflammatory activity with nitric oxide inhibitory rate of 74.6%.

Compounds 3 and 5 showed potential antioxidant activities with malondialdehyde inhibitory rates of 53.2% and

56.1%, respectively.

Key words: Strychnos cathayensis; phenolic glycosides; hepatoprotective activity; anti-inflammatory activity;

antioxidant activity
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Figure 1  Structures of compounds 1-14
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Table 1 'H NMR (600 MHz) data of compounds 1-6 in methanol-d, (J in Hz)
No. 1 2 3 4 5 6
2 7.58,d (1.9) 7.57,d (1.8) 7.52,d (2.0) 7.53,d (2.0) 7.53,d (2.0) 731,
5 7.21,d (8.5) 7.21,d (8.5) 7.07,d (8.5) 7.10,d (8.5) 7.06, d (8.5)
6 7.63,dd (8.5, 1.9) 7.62,dd (8.5,1.8)  7.26,dd (8.5, 2.0) 7.34,dd (8.5, 2.0) 7.25,dd (8.5, 2.0) 7.31,s
8 4.33,q(7.1) 4.27,1(6.6) 427, m 4.27,td (6.6, 1.4) 427, m 4.30,t(6.7)
9 1.37,t(7.1) 1.73, m 1.73, m 1.73, m 1.73, m 1.75, m
10 1.49, m 1.49, m 1.49, m 1.45, m 1.48, m
11 0.99, t (7.4) 0.98, t (7.4) 0.99, t (7.4) 0.98, t (7.4) 0.99, t (7.4)
it 5.36,d (7.8) 5.36,d (7.8) 5.34,d (7.8) 5.35,d(7.8) 5.03,d (7.5) 5.34,d(1.7)
2! 3.67, overlap 3.67, overlap 3.71,dd (7.8, 3.0) 3.72,dd (7.8, 3.0) 3.56,dd (9.1, 7.4) 4.13,dd (3.4,1.7)
3 4.15,t(3.0) 4.15,t(3.0) 4.18,t(3.0) 4.18,t(3.0) 3.52,t(8.9) 3.89,dd (9.6,3.4)
4 3.60, dd (9.7, 3.0) 3.60,dd (9.5,3.0)  3.63,dd (9.7, 3.0) 3.63,dd (9.7, 3.0) 3.43,t(9.4,8.8) 3.43,t(9.6)
5 3.86, overlap 3.86, overlap 422, m 422, m 3.81,m 4.23,dd (9.6, 6.3)
6 3.86, overlap 3.86, overlap 4.65,dd (11.8,2.3) 4.63,dd (11.8,2.3)  4.69,dd (12.0,1.8)  1.20,d (6.3)
3.67, overlap 3.67, overlap 4.40,dd (11.8,8.0) 4.36,dd (11.8,8.0)  4.41,dd (12.0, 7.8)
2" 7.28,s 7.48,d (2.0) 7.28,s
5" 6.84,d (8.3)
6" 7.28,s 7.54,dd (8.3, 2.0) 7.28,s
3-OMe 3.88,s 3.88,s 3.86,s 3.86,s 3.86,s 3.87,s
5-OMe 3.87,s
3"-OMe 3.82,s 3.83,s 3.82,s
5"-OMe 3.82,s 3.82,s
Table 2 "“C NMR (150 MHz) data of compounds 1-6 in B OEIELLE, KIS LS ETBEL T

methanol-d,

No. 1 2 3 4 5 6
1 125.5 125.5 125.5 125.5 125.7 127.4
2 114.1 114.0 114.0 114.0 114.0 107.6
3 150.4 150.4 150.1 150.4 150.5 154.6
4 152.4 152.4 152.1 152.0 151.7 140.0
5 116.2 116.2 116.2 116.3 116.4 154.6
6 124.5 124.5 124.2 124.3 124.2 107.6
7 167.8 167.9 167.8 167.9 167.7 167.6
8 62.1 65.9 65.7 65.6 65.1 66.2
9 14.6 31.9 31.9 31.9 31.9 31.9
10 20.3 20.3 20.3 20.3 20.3
11 14.1 14.1 14.1 14.1 14.1
Iy 99.9 99.9 99.8 99.7 101.7 103.4
2 71.9 71.9 71.9 71.8 74.7 71.4
3’ 72.9 72.9 72.8 72.9 71.8 72.2
4 68.6 68.6 69.6 69.5 72.1 73.7
5’ 75.9 75.9 73.6 73.5 74.7 72.0
6’ 62.8 62.8 65.9 65.9 66.0 17.9
1" 121.2 122.3 121.2
2" 108.4 113.7 108.4
3" 148.9 148.8 148.9
4" 142.3 153.2 142.3
5" 148.9 116.0 148.9
6" 108.4 125.2 108.4
7" 167.7 167.7 167.8
3-OMe 56.7 56.7 56.9 56.6 56.7 56.6
5-OMe 56.6
3"-OMe 56.9 56.5 56.9
5"-OMe 56.9 56.9
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Figure 2  Hepatoprotective effects of compounds 1-13 against

acetaminophen (APAP) induced damage in HepG2 cells. The
isolated compounds (1-13) and acetaminophen were added in the
culture medium to give final concentrations of 10 pmol-L" and
8 mmol-L", respectively; data are presented as the mean = SD (n =
3); ™"P < 0.001 vs solvent control group; “P < 0.01, P < 0.001
vs APAP group; bicyclol (20 umol-L™") was used as the positive

control
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Table 3 Cytotoxicity and inhibitory activities of compounds 1-13
against LPS induced NO production in primary mouse peritoneal
macrophages (x = s, n = 3). The NO inhibitory rates of the rest
compounds were under 40% at the concentration of 10 pmol-L™".

"Dexamethasone (DEX) was used as the positive control

Concentration  Inhibition of NO Inhibition of
Compounds 1 .
/umol-L production/% cell growth/%
3 10 53.4 9.7
4 10 74.6 -1.0
12 10 45.8 0.1
DEX’ 10 94.9 8.3

2.3 MEMNEM RGP’ - AR BT I
LA g D S A BB, I A A ) 1~ 13 36 KRR Al
FL A g i B ALY MDA A S AR T . s a6 45 3
(F 4) BIRAE 10 pmol- L (WK E R, (L& W) 3 F1 5%}

Table 4 Inhibitory activities of compounds 1-13 against MDA
production (x + s, n = 3). The MDA inhibitory rates of the rest
compounds were under 20% at the concentration of 10 pmol-L™.

“Positive control

Concentration Inhibition of MDA
Compounds B .
/umol-L production/%
3 10 53.2
5 10 56.1
9 10 35.7
Curcumine’ 10 95.9

MDA A= Bt H A #0i] 4E 40 1) 2 43 5 4 53.2% F
56.1%, Feontb &4 3 F1 5 B W ALE A AL ek
2.4 YREEEM RHAMTITRMEME D 1~13 %
NI 36 41 B AS49 N\ L g 40 e MCF-7. N 45 B W i
4 ifg HCT-116+ A B ¥ 41 2 HepG2 F A i Bt Je 441 it
Capan2 FL i AR an g i an i s 96 P . SRt 4 R B
RGP 1~137E 10 pmol L IR JE N K Bon 4 i &5
.
3 N

A = ik DR ZE R 95% L BRI U IE T
REFRAL > B A B 14 MG 1~14), Kb &1~
6 Tl e NI IR R (L BEEIE T B M T4, H15
— R A S LA 2~6 F1 93 A IE T A
Py R i Ak B P, AR T 8 7E A0 2 Hh ol DU RO Bk IR
YKV S KA B pH % 9~ 10 Ji5 FF DAIE T R A HY
(WL SEER B 4r), FEMZIE T BERE ) oy B 43 8 6 57
IETRENMERIE TRER AW 2~6 19, RERYE
LAY 27 T e A TS A S BE 1) 5 1R, A S 36 A8 it i e
pH {E 9~ 10 HH P 2% A AR T B8 0 26 1, (HAS B HERR
Je 843 B S A R R SRS IE T A YRR IS 26
NLFWHE R BeAh, B ORI AP 3 04 53 5 4
ERFATF B (4-0-p-D-allopyranosyl-vanillic acid, 16547 8)
{14 B 3 i PRI ik 6 1 33 B e T A Tk 4R ik A Tk 4R i B
RETERAL =W A AW 1~ 13 [ 4R S35 1 A %6 1,
£ 10 pmol L™ IR FE T, (b & 1.2 F1 6 ~10 ¥ B A 7%
TE B GR35 14 (20 M A7 375 28 B APAP 41 1) 45.4% 12
i 2 53.6%~55.5%); th &P 4 B — B R AEH
(NO A M) 28 74.6%); L& 3 F1 5 BB TETESLA
A3 (MDA A= B i 265331 05 53.2% F1 56.1%) . A
WA — R L E T ISR o S 2R
RUFNAE D)5, AT R 5 SR — 5 I R b W 1 v M
N RREA RS E.

SEIGER Sy
AUTOPOL V Jig 6 %€ X (3% & Rudolph 2 #&]); V-
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650 25 4 6 1% W 5 A (H A Jasco 2 #); Nicolet iS50
FT-IR £L 4} H3%4% (35 [E Thermo Fisher 2 #); Thermo-
Scientific Q Exactive Focus /= 73-##5T 151X (36 [E Thermo
Fisher Scientific 24 &]); Bruker Avance III HD 500 MHz/
600 MHz #Z #3454 (12 [E Bruker 2 #]); 5 E /1 2
e O B A (A By 3 A 7]): Shimadzu LC-20AT,
SPD-M20A %5 41 k6l 28 , STL-20A H #h i £ 8%, CTO-
10AS VPt 4f, DGU-20A, B34 & ; Waters €2695
I3 BT B v OB BB (38 R R A7) 2489 541/
AT AR W0 25 5 ) 4 2 v ROVRAE LR A (AR B A
F]): Shimadzu LC-6AD 1= 2K AH €435 1, SPD-20A %
A I 45 ; YMC-Triart C18 (250 mm x 4.6 mm, 5 um)
i FE . YMC C-18 (250 mm x 20 mm, 5 um) o3 £ |
YMC-Triart C18 (250 mm x 10 mm, 5 pm) G4 (HA
P44t YMC A 7]); Welch Ultimate AQ-C18 (250 mm x
4.6 mm, 5 pm) %A (3£ E Welch A #); GF,,, # )=
O T IR M FE i T IR (200~300 H) ¥ 87 5 i P
AR SO AR € FE IR RP-18 (50 pm) SN YMC
Oy AR PR R B B i Sephadex LH-20 M % #it GE
Healthcare Bio-Sciences AB /A& 42 77; D101 B4 K ALH g
NE TR, BER T AR He i ol L)
I 2R Y i 3 1R A L <0 PP S e B SR URR iR S 0 T B
SEMAE AR AT BR 2 w5 HoAt 3 A 4l K550 2 8 6 sk
T A=, i 4l 57y Thermo Fisher FHi A R 2 7]
BUH RBFH A PR A 7 A 77 EEiE G B B R4 K

C57BL/6J MV /I8 BRI T 28 =5 5 2 B} 27 B S 56 50
Wyrts; 550 U EEFR X (32 [E Bio-Rad /A 7); Reveo %,
LB RS 7548 (3218 Thermo Fisher Scientific A 7); &%
38 3O AL (H A Hitachi 24 7); 96 FLAH AR RS 720 (3
Costar A A); BifX L BERRHY (35 E Difco 2 &)); i 4
Mm% H %5 K 5% % \RPMI-1640 (3£ H Gibco 2 7));
LPS MTT. Mt ZEK AN 0 G 28 AT ok i (3% [ Sigma &
A]); O AL T AR

KSR T 20165 6 H R Tilgm & £ 1%, &
T[] 22 2 B2 e 25 W0 RIE 7 T B AR A% 2 E O =k B
Strychnos cathayensis Merr. 1] 2 £, b A& (No. ID-S-
2016020) frAE T 1 2= 22 R} 27 B 25 0 ik 7t B ki 40 b
N
1 RS E

=K AR TR 25 B 45 ke, By R, H 95% EtOH
(10 L-kg™") &t — 5 g, A m i H2 L 3 Ik, Bk 3 h,
REBUR A EIR G 24 kg BE . BEBET 3%
HII A BR K TV (pH = 2~3), H .18 S A B 3 IR, VK
JERAEAF B LR LR ZEEY 357.1 go FEUE MR K
T FH R RO D T T A KV VR pHL 2R 9~ 10, KK =

FHGE IE T B 3 IR, W46 19 21 — & H e 35
30.3 g, IE T REACHY) 428.7 go

IE T REHR 4> 22 D101 K FLIR BRI A i (L
7K, 0:100.30:70.50:50.95:5) Ffi B 15 [ 45 31| Frs. N1~
N4. Fr. N2 (106.0 g) 4+ & ODS # & 1% 4 &5, LLH
g —7K (5:95~100:0) # FZ ¥ i 15 2] Frs. N2a~N2d 4
ALy . Fr. N2b (24.7 @) ZRERATL Bl 20 5, L&
F Gt - FR B (3002 1~5:1) B BRI A3 31 5 N4> (Frs.
N2b1~N2b5). Fr. N2b3 (160.5 mg) £} 4% RP-HPLC
(HFEE-7K, 35:65) 7+ B EMLEY T (8.9 mg, £, = 16.0 min)
A1 (20.0 mg, £, = 33.9 min); Fr. N2b4 (232.0 mg) £ 3
il % RP-HPLC (/7K 32:68) 7 A 84k &9 11
(18.8 mg, t, = 26.8 min) 112 (19.9 mg, £, = 33.4 min).
Fr. N3 (115.4 ) ZaERAE E RS 35, DL SR b H
(5002 1~1:1) £ B P i /3 3 Frs. N3a~N3e 5 M /7 -
Fr. N3b (7.2 g) JUE J5 A A 6 EEA BT, FEEA
) (80.2 mg) 21|45 RP-HPLC (I EE—/K, 43:57) 4l
AT EIL A0 14 (5.0 mg, ¢, = 29.6 min) 113 (10.8 mg,
t. = 33.1 min); 35 ¥ (1 € H RE AT 0 (0 VR AR e T R
(40.9 mg) £ K 4% RP-HPLC (¥ -K, 53:47) 40
BEML 52 (8.0 mg, £, = 25.8 min), Fr. N3d (15.7 g)
Jx 52 4 Sphadex LH-20 #¢ ik A (1% (FlE) 41k )5 15 21
8 M4 (Frs. N3d1~N3d8). Fr. N3d3 (1.9 g) & -
4% RP-HPLC (I lE-7K, 15:85, /KH % 0.1% = L 1)
S E ARS8 (12.6 mg, £, = 28.2 min); Fr. N3d4
(720.6 mg) £ > | % RP-HPLC (H B -7K, 19:81, /K
5 0.1% =5 LR 7 BRI E 10 (1.4 mg, £, =
29.1 min). Fr. N4 (29.5 g) % Sphadex LH-20 %t/ F: 1
WA, DA G - (37.5062.5) VEIBLAS 2] 5 /MR
4y (Frs. N4a~N4e). Fr. Nde (4.5 g) & JE ODS #: 4
B (27K, 20:80~80:20) 2tk J5 433 9 M4 (Frs.
N4el~N4e9). Fr. N4e3 (163.0 mg) £ Sphadex LH-20
T A il () A6 TE ) 4 AN (Frs. Nde3a~
N4e3d). Fr.N4e3b (34.5 mg) £l 4 RP-HPLC (FHE-
K, 62:38) 2> BFELA Y 6 (13.0 mg, £, = 37.9 min);
Fr. Nde3c (23.9 mg) £ -l % RP-HPLC (1 EZ-7K, 58:
42) AR AEYS (6.4 mg, £, = 28.9 min). Fr. Nde4
(358.6 mg) £ Sphadex LH-20 &/ k: (il (FH ) 4lifk 5
T4 2L % RP-HPLC (ZJF-7K, 38:62) 73 B3 2L &)
3 (12.7 mg, t, = 27.8 min) 14 (15.0 mg, t, = 37.1 min).
Fr. N4e5 (225.3 mg) £ Sphadex LH-20 %t ik o3 (1
i) 4lifk 5 7 4 2 ] % RP-HPLC (2 iE-7/K, 40:60) 4
BRI EY9 (15.0 mg, t, = 39.6 min).
2 KE1~6 HBEKRMPERN T E L R K™

LA 1~6 212 mg 5373 T 2 mol-L™ HCI-H,0
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(3 mL) ¥, 90 °Cm# i B9 h, BN
EtOAcZ Il 3 x 3 mL). N EH AW 1~6 PR L
F 570, EtOAc ZE Bk & 28 T )5 F T30 i o0 17 .
EtOAc AW HPLC 738145 14-4: Welch Ultimate AQ-C18
SO RERE (250 mm x 4.6 mm, 5 um), Zf5-0.1% g
7K (15%~75%, 30 min) 5 B2 5% i, 4 Il % K 250 nm,
W 1 mL-min”, ¥:iH 28 °C. L 57 HER ({4 B4 i [A)
N 13.66 min) Al T #EL (T BE B [E] 24 14.68 min) X HE 5
(1 DR B IS [) 56 EE A 78 A6 7 12 0 4 e i T TR 245 A P
TCYRNE R, LAY 3 05 b Iy R 45 H B e ) N &
BT HRR, (&6 MR E WLt A T &R .
IKIZWEZE T, K R E B TER % (i), 143 58
FURE DN 1 mL JC /KL RE A1 2 mg L-2- It 2 R P G 36 R
£k, 60 CCINAIEPE N 1 h i, FEANN 2 mg 4% H 2K A%
FELIE (o-tolyl isothiocyanate), 60 °CHIF £ 5 M 1 he
R 2 0.45 wm B AL 8 R I 98 5 T 0 €3 2 A
H5E o FZ[FIRE TR AP 1~6 X L[ D-/L-F4 7Y
PrE HERT A, T WO 20 A . B HPLC 73 M 264
Welch Ultimate AQ-C18 Jx A5 414 (250 mm x 4.6 mm,
5 um), VAN 25% Z.56-0.1% B K, KK 250 nm,
Jiti% 1 mL-min”, i 28 °C, REENS 7] 35 min. L 5%f
I A B AT AR A0 AR B T TAD K LG A S A ) 1 ~4
(118 32 9 D-Bal i B (£R B3 B 18] 24 16.16 min), (654 5
F16 H IR 73 ) v D-# %R (£R B I TE] 24 15.84 min)
AT L-BR 250 ({R% BT IR 1A) 4 25.14 min).
3 FEWEE

&1 AR K, [a]X -63.7 (¢ 0.11, MeOH);
UV (MeOH) /4, (log &) 204 (4.40)-215 (4.38):255 (4.12).
292 (3.84) nm; IR v, 3 447.2935.1 710.1 6031 511
1 465.1420.1297.1274.1217.1 108.1 075.1 039.
763 cm™; 'H NMR (methanol-d,, 600 MHz) F1"°C NMR
(methanol-d,, 150 MHz) %4 UL 5% 1 A1 2; HR-ESI-MS
m/z381.115 1 [M+Na]" (C,H,,0,Na, {514 381.115 6).

k&2 AERKE; [a]) —65.6 (c 0.10, MeOH);
UV (MeOH) A, (log £) 204 (4.55).215 (4.52).255 (4.27).
290 (4.05) nm; IR v, 3 454.2959.1 7131 603.1 511,
1 466.1420.1293.1273.1216.1 181.1 1071 077,
1 039,762 cm™; '"H NMR (methanol-d,, 600 MHz) A1
“C NMR (methanol-d,, 150 MHz) ¥ #& .7 1 1 2; HR-
ESI-MS m/z 409.146 4 [M+Na]" (C,H,,O,Na, it & &
409.146 9).

&3 AEBRAE; [o]? -52.8 (c 0.11, MeOH);
UV (MeOH) /. (log &) 205 (4.63):215 (4.70).258 (4.33).
284 (4.26) nm; IR v_ 3 456.2 958.1 7081 6041 512,
1464.1422.1337.1274.1216.1 184.1 115.764 cm™";

'H NMR (methanol-d,, 600 MHz) 1 °C NMR (methanol-
d,, 150 MHz) ¥4 .4 1 #12; HR-ESI-MS m/z 565.192 6
[M-H] (C,,H,,0,,, 1F 51 565.192 7).

&4 HEH K, [a]) —26.7 (c 0.27, MeOH);
UV (MeOH) 1. (log &) 204 (4.52). 254 (4.15). 292
(3.97)~324 (3.67) nm; IR v, 3 424.2 959.1 7011 605
1513.1464.1278.1218.1186.1 115.1 034,765 cm";
'H NMR (methanol-d,, 600 MHz) 1 °C NMR (methanol-
d,, 150 MHz) %4fs W.3% 1 F12; HR-ESI-MS m/z 535.182 1
[M-H] (C,H,,0,,, 1FH5 1 535.182 1).

&S HERK; [o]? ~43.4 (c 0.11, MeOH);
UV (MeOH) /.. (log &) 204 (4.51), 215 (4.53). 257
(4.07).285 (3.98) nm; IR v, 3 421.2 9601 7131 604
1514.1 463.1422.1337.1274.1217.1 115.1 073
763 cm™; 'H NMR (methanol-d,, 600 MHz) fil °C NMR
(methanol-d,, 150 MHz) % #& . 5% 1 A1 2; HR-ESI-MS
m/z 565.192 7 [M-H] (C,,H,,0,,, it 514 565.192 7).

&6 HEKA; [a]X -88.2 (c 0.15, MeOH);
UV (MeOH) /. (log &) 214 (4.42). 265 (3.92) nm;
IR v, 3391.2960.2937.1716+1593.1500.1 463,
1 417+ 1 336+ 1 220, 1 131.1 161, 967, 767 cm™;
'H NMR (methanol-d,, 600 MHz) £1"°C NMR (methanol-
d,, 150 MHz) ¥4} .3 1 #12; HR-ESI-MS m/z 423.162 6
[M+Na] " (C,,H,,O,Na, i 51 423.162 6).

EWT  AEKA; HR-ESI-MS &5 BH B 11 43
T BT m/z: 367.099 6 [M+Na]" (i 548~ 367.100 0),
454 'H NMR F1°C NMR i # 4, #fe 2o 178
C,H,,05c 'H NMR (methanol-d,, 600 MHz) &,,: 7.62
(1H, dd, J = 8.5, 1.8 Hz, H-6), 7.58 (1H, d, J = 1.8 Hz,
H-2),7.21 (1H,d,J=8.5 Hz, H-5),5.36 (1H, d,J="7.8 Hz,
H-1'), 4.15 (1H, t, J=2.8 Hz, H-3"), 3.88 (3H, s, 3-OMe),
3.87 (3H, s, H,-8), 3.87~3.85 (2H, m, H-5',6'a), 3.68
(2H, m, H-2',6'b), 3.61 (1H, dd, J = 9.7, 2.7 Hz, H-4");
C NMR (methanol-d,, 150 MHz) d.: 168.3 (C-7), 152.5
(C-4), 150.4 (C-3), 125.2 (C-1), 124.6 (C-6), 116.2 (C-
5), 114.1 (C-2), 99.9 (C-1"), 75.9 (C-5"), 73.0 (C-3'),
71.9 (C-2"), 68.6 (C-4"), 62.8 (C-6"), 56.7 (3-OMe), 52.6
(C-8). LA b Hdfs 25 & SCHRP i & %A & 1 3- AR
H -4- p-D- Ak W BT 9% A SRR R R Y S [methyl 3-
methoxy-4-(f-D-allopyranosyloxy) benzoate] -

k&8 Atk K, HR-ESI-MS & BB 1 HES>
T BT ¢ m/z: 353.083 7 [M+Na]" (it 5.1 4 353.084 3),
454 'H NMR F1°C NMR i #4, o2 2o 708
C,H,O,c 'H NMR (methanol-d,, 600 MHz) &,: 7.63
(1H, dd, J = 8.5, 2.0 Hz, H-6), 7.59 (1H, d, J = 2.0 Hz,
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H-2), 7.20 (1H, J = 8.5 Hz, H-5), 5.36 (1H, d, J= 7.8 Hz,
H-1'),4.15 (1H, t, J= 2.8 Hz, H-3"), 3.88 (3H, s, 3-OMe),
3.87~3.85 (2H, m, H-5',6'a), 3.68 (2H, m, H-2',6'b),
3.61 (1H, dd, J=9.7, 2.7 Hz, H-4"); "C NMR (methanol-
d,, 150 MHz) J.: 169.5 (C-7), 152. 3 (C-4), 150.3 (C-3),
125.8 (C-1), 124.8 (C-6), 116.2 (C-5), 114.3 (C-2), 99.9
(C-1"), 75.9 (C-5"), 73.0 (C-3"), 71.9 (C-2"), 68.6 (C-4"),
62.8 (C-6"), 56.7 (3-OMe). LA I %¥E 45 & SCRP o
ZAL BN G T B (pseudolaroside B)o

&9 Atk A, HR-ESI-MS Eor B B 1-1E 7
T BT m/z: 255.122 6 [M+H]" (518 8 255.122 7),
45 4 'H NMR #1°C NMR 3 £ 45, #f 2 H 17X N
C,H,,0,c 'H NMR (chloroform-d, 500 MHz) d,;: 7.32
(2H, s, H-2,6), 5.92 (1H, br s, 4-OH), 4.30 (2H, t, J =
6.7 Hz, H-8), 3.94 (6H, s, 3,5-OMe), 1.75 (2H, m, H-
9), 1.46 (2H, m, H-10), 0.98 (3H, t, J = 7.4 Hz, H-11);
C NMR (chloroform-d, 125 MHz) 6.: 166.5 (C-7), 146.6
(C-3,5), 139.1 (C-4), 121.5 (C-1), 106.6 (C-2,6), 64.9 (C-
8), 56.4 (3,5-OMe), 30.8 (C-9), 19.3 (C-10), 13.8 (C-
1. PAEBIES & izt &M N T HR T
fig (butyl syringate).

& 10 kK, HR-ESI-MS S5 BH B 117>
T BT m/z: 383.094 5 [M+Na]" (1T 518 9 383.094 9),
454 'H NMR f1°C NMR 3 £ 85, # e H 7 XN
C,H,,0,,- 'H NMR (methanol-d,, 600 MHz) ¢,;: 7.35
(2H, s, H-2,6), 5.06 (1H, d, J = 7.6 Hz, H-1"), 3.88 (6H,
s, 3,5-OMe), 3.77 (1H, dd, J = 12.0, 2.4 Hz, H-6'a), 3.65
(1H, dd, J=12.0, 5.3 Hz, H-6'b), 3.49 (1H, m, H-2"), 3.43
(2H, m, H-3",4"), 3.22 (1H, ddd, J = 9.16, 5.2, 2.2 Hz, H-
5"); ®C NMR (methanol-d,, 150 MHz) 6.: 169.2 (C-7),
154.1 (C-3,5), 140.1 (C-4), 127.7 (C-1), 108.6 (C-2,6),
104.5 (C-1"), 78.5 (C-3"), 77.9 (C-5"), 75.7 (C-2"), 71.4
(C-4"), 62.5 (C-6"), 57.0 (3,5-OMe). LA _E ¥ 454 ¢
R S E YN T B R

&1 EEK R, HR-ESI-MS R & 1-HE2
T B T m/z: 211.061 1 [M-H] (518 5 211.061 2),
45 4 '"H NMR 1 °C NMR ¥ # 4, o 2 H o 7 R
N C,,H,0,. 'HNMR (methanol-d,, 600 MHz) 6,: 7.23
(2H, s, H-2,6), 3.84 (6H, s, 3,5-OMe), 3.83 (3H, s, H-8);
“C NMR (methanol-d,, 150 MHz) 6.: 168.5 (C-7), 148.8
(C-3,5), 141.8 (C-4), 121.2 (C-1), 108.0 (C-2,6), 56.7
(3,5-OMe), 52.4 (C-8). LA I ds &5 & SRk wE %4k
YN T EHERTEE.

fb&M12 Ak K, HR-ESI-MS &R [ 2 1 ik
ST T m/z: 181.050 5 [M-H] (i+5{8 4 181.050 6),

454 'H NMR fI1°C NMR 3 #0485, #f e H 7N
C,H,,0,. 'HNMR (methanol-d,, 600 MHz) d,,: 7.54 (1H,
dd, J = 8.8, 2.0 Hz, H-6), 7.53 (1H, d, J = 2.0 Hz, H-2),
6.83 (1H, d, J = 8.8 Hz, H-5), 3.88 (3H, s, 3-OMe), 3.85
(3H, s, H-8); "C NMR (methanol-d,, 150 MHz) 6.: 168.7
(C-7), 152.9 (C-4), 148.8 (C-3), 125.0 (C-6), 122.5 (C-1),
115.9 (C-5), 113.5 (C-2), 56.4 (3-OMe), 52.4 (C-8). LL
[ E R A SR S AL A N A R S

th&M13 AR AK; HR-ESI-MS &R BH B Tk 5y
T B T m/z: 625.176 0 [M+H]™ (T 518N 625.176 3),
454 'H NMR #1°C NMR B 3085, i 2 H o 7N
C,.H,,0,,- 'HNMR (DMSO-d,, 600 MHz) i i 75 — 41
Fr B % (vanilloyl) 195 715 %: 6,: 7.79 (2H, dd, J =
8.6, 2.0 Hz, H-6,6"), 7.40 (2H, d, J = 2.0 Hz, H-2,2"),
7.31 (2H, d, J = 8.6 Hz, H-5,5"), 3.78 (6H, s, 3,3"-OMe);
A e — 41 D-Fi % K 3k (D-Allo) I F15 52 9, 5.37
(2H,d,J=8.0Hz, H-1',1""),4.35 (2H,dd,J=11.3, 1.7 Hz,
H-6'a,6""a), 4.24 (2H, td, J = 10.3, 1.7 Hz, H-5',5""),
4.10 (2H, t, J = 11.0 Hz, H-6'b,6"'b), 3.97 (2H, q, J =
3.0 Hz, H-3',3""); 3.57 (2H, td, J = 7.8, 3.0 Hz, H-2'.2""),
3.43 (2H, ddd, J = 9.9, 7.4, 2.7 Hz, H-4',4""); “C NMR
(DMSO-d,, 150 MHz) i & 7~ — 241 & FL I 5 (vanilloyl)
WA 5 5. 165.3 (C-7,7"), 150.1 (C-4,4"), 148.4 (C-
3,3"), 123.3 (C-6,6"), 122.4 (C-1,1"), 114.3 (C-5,5"),
112.1 (C-2,2"), 55.5 (3,3"-OMe); LAz — 41 D-if i 4
(D-Allo) [HRAE 5 6.2 96.7 (C-1',1""), 71.7 (C-3',3""),
71.2 (C-5',5"), 69.8 (C-2',2""), 68.2 (C-4',4""), 65.5
(C-6',6""). LA Lt 45 & STk i e 2 A B A R
il #F C (clemochinenoside C).

tha14  FRAK; HR-ESI-MS SR BH & 117>
T8 T m/z: 625.176 0 [M+H]" (i+ 518 4 625.176 3),
454 'H NMR f1°C NMR 3 £ 85, #f e Hr 7N
C,;H,,0,,c 'HNMR (DMSO-d,, 600 MHz) 1 & 7~ P 41
FrH WL (vanilloyl) Bl 115 5: d,: 7.75 (1H, dd, J =
8.7, 1.9 Hz, H-5), 7.40 (1H, d, J = 2.0 Hz, H-2), 7.32 (1H,
d, J = 8.7 Hz, H-6), 3.78 (3H, s, 3-OMe); d,: 7.77 (1H,
dd,J=8.7,1.9 Hz, H-5"), 7.41 (1H, d, J = 1.9 Hz, H-2"),
7.36 (1H, d, J = 8.8 Hz, H-6"), 3.78 (3H, s, 3"-OMe); —
“H D-H %) H B (D-Gle) B9 7155 6,: 5.23 (1H, d,
J=17.5Hz, H-1"), 4.40 (1H, dd, J = 11.5, 1.5 Hz, H-6a),
3.18 (1H, m, H-4"); LA}z — 41 D-il 3% F5 I (D-Allo) 1)
JR 715 5 6, 5.37 (IH, d, J = 8.0 Hz, H-1""), 4.36
(1H, dd, J = 11.3, 1.5 Hz, H-6""a), 3.57 (1H, td, J = 7.7,
2.9 Hz, H-2""), 3.45 (1H, m, H-4""); "C NMR (DMSO-
d,, 150 MHz) % {7 9 2H & BL 1 5 (vanilloyl) Bk {5



- 178 - 222224 Acta Pharmaceutica Sinica 2023, 58(1): 170 —179

51 0. 165.2 (C-7), 149.8 (C-4), 148.5 (C-3), 123.1 (C-
6), 122.5 (C-1), 114.4 (C-5), 112.1 (C-2), 55.5 (3-OMe);
J.:165.1 (C-7"),150.1 (C-4"), 148.4 (C-3"), 123.0 (C-6"),
122.4 (C-1"), 114.3 (C-5"), 112.1 (C-2"), 55.5 (3"-OMe);
—H D-HiE HERE (D-Gle) BIB{E 5 6. 98.3 (C-17), 76.9
(C-3"), 73.5 (C-5"), 72.8 (C-2"), 70.6 (C-4'), 65.1 (C-6');
A K — ¢ D-Fil % BE 3k (D-Allo) 5 A5 5 : 9.2 96.8 (C-
1", 71.7 (C-3""), 71.2 (C-5""), 69.8 (C-2""), 68.2 (C-4""),
65.5 (C-6"")o UL b3l &5 & SCHR" i e A &9
AEH A (clemoarmanoside A).

4 HYEMELE

4.1 FFRIP MENFARZFHESIE AL S
SCHERUOHRTE Y MTT 72500 5€ A4 & 70 1~ 13 XF - 41 B
B (1) 5% 1) B2 F APAP 5| & 1) 44 A1 JFF 4 B 453 43 1) £— 4 1
F o I FH ] Fe® -2 bt 20 B2 15 3 I ORI 57 i 4
AEAE A 52 Ak A 0 1~ 13 555 K BRFF ARk 4 I ok it 4R
L) MDA A= BRIP4 AE FYS . SR i i3 1
MTT &, Wl @tk &) 1~13 X A549 .MCF-7 .HCT-116+
HepG2 #l Capan2 T A JilJed 48 A () 40 i 25 95 . Fr
AL EE 3K

42 FRIFEMLIE® RIH LPS 5 5 AR/ BUIE i
G 00 L 8 SRE R 7R A ] Grrdess IR R 6 AL &40 1~13
P 40 B 28 6E IR 1 NO AE Bt AT 7 0 5E , IR A MTT
VEVFOY TR AT A /) BRI s 5k 4 A R ok A
o SEZB& 70 R : CSTBL/6THENE /NG, (20~22 g) 4418
5 mL-100 g 7 & Ji 5 vE 5T 4% M B4R 2 B R 4, 3 R
J, /N B SME W Sk b B, 75% L EEIR I S mine SR
JELETE RSN, RS 5~8 mL PBS AL FEZE MW,
B G, W E s Ak, B R ERAE 3K,
Fr A5 40 2 LA 1 000 r-min™ B0 5 min 5, # 2% B
TEW, W B S 5% a4 i L 100 umL!
T # R A100 pg-mL " 4 5 & ) RPMI-1640 £ 77 5 &
B, e, UL 1x10° /40 1 ok 2 A 4 i 5
96 FLAN A E; FEM 1, 37 °C 5% CO, M A FE ¥ 3% 7= 46
W EE IR AE MG BE . 2 h ), M2 REFR 2k, H PBS A 2
SR PLERR P IR, Bk 25 A UG BE AT, A3 FLIMN B 6 11 5
5% JiE A4+ % < 100 uw-mL" % 8 R 1 100 ng-mL " 588 R
[ RPMI-1640 £5 77 3£ 200 pL, 48 J&5 I N BAS I £5
25 R BRI 2 . SEIR W B A EI X AL L LPS 4 . 45
ZG AN PE PR IR, 2 B 3 AR AL (BISPAT 3 1K)
o 24 ZH RN BE A % R 2L 2 0 o N A 000 245 47 0 B 2 ) R 245
M FE K FA (RWKPE I )9 10 pmol L), 8555 1 h )5, Fhn
AN LPS (&N 1 pgmL™), 25 A X B4 RN A8 5%
H5, LPS A I LPS (2N 1 pgmL™). 37 °C.5%
CO, AR E M 740 N 4k 8285 9% . 24 h)s, HL100 pL

T IE S 555 Griess WGTITR T, 550 ZUEEHR G E 570 nm
WA AE IR FE A, AR5 NaNO, A 25 15 NO & & .
JR 96 FL4K £ NN 5 mg-mL™" (PBS Ft#l]) ff) MTT 20 pL,
1£37 °C5% CO, AR E I FRMARE 4h )5, 77
Z ByE W, B LN 150 pL DMSO ¥ i formazan i
K, FEIR R FEIR Y 10 min Ji5, FH 550 Z4EEFRAXAE 570 nm
T AR A R R A, 0K 24 47 5K 4 i 1 38 B R A
g5 B R AN [ R FE 1) NaNO, PL Griess i 7l i
05 BT A5 21 1 W o BB 2 il A vfE il 2%, 56 IR O BE B
Pyt br A it 2 R NO . 20558 26 b [ R R}
Bt b R R 2 B S A6 B Y A SRR B 2 L o Atk
#E (L5 00004610).

BUS: A% L o [ S 2E R R B AR A R 2 B 2
POt FE I 2 A DN e L B A A A e v R 2 R
ABSC B AN R 2 e 245 Mt T i 24 B = 0K

B3 DIRR: 8 IR B LD R ST S BT RS
FfE B e, iR 2 SRR 55 TAR; U E ik S R LS
O3 B S E O R RS A5 AR S X B A A S
06 A2 205 AR 25 5 th Bh i AL 2 B o B 24 A5 T
85 KT W B 04RGP D00 E S8 s 04 Pl I A R 473 2 0
SE SR 5 B B 0 A PR U E SR s R DS T B 4 L R
P E S5

PR A 5 A SOAAFAEAR TR 23 70 2%
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