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(1. FLEB LA T2, 8 #il 245041; 2. 2Rt IE 25 R EE2s e, AT 230012)

WE. JyT A (Hibiscus syriacus) 2 L A4y, SR MCI-gel A ENT . K ZHT. Sephadex LH-20 B E 4T Al
B (S S5 S 7, WARHEZE 85% L RF AR I h 4 BS A3 2 13 ML B MRYEBRALIE B AN b B, A5 M 3 4 e
A methyl 4-[2-hydroxy-2-(4-hydroxy-3-methoxyphenyl)-1-(hydroxymethyl) ethyl] sinapate (1) 2,6,2",6"-JU 48 3&-4,4'- —(2,3- 314 -
1L EE) =R (2). 3,4 5- =AW R (3). 34- ~ AL NHR TR (4). XFRFENEERR TS (5). MIHERR S (6).
FIBEEE S (7). T &MEZ (8)- clemaphenol A (9). (E)-3-hydroxyanethole -p-glucopyranoside (10). ZE 3 (11). KJREZE (12)
MR ER (13). Hib & 1~10 WARMEERZE, (& 11~13 NHEERZE, (& 1 HRATY, WEY 1~12 HE RN Z
T > B35 o SR MTS SEK00, 40 umol/L fIAEA4 1~10 XA F I HL-60 40 AT AT A-549 4RHR RS A KI5k
ST B A

R AHE; RN KRR Fi%EE

doi: 10.11926/jtsh.4288

Chemical Constituents from the Stems of Hibiscus syriacus

CHENG Zi-yang?, KE Zhong-cheng!, ZHANG Yu-kuai!, ZHAO Kui-kui!, WANG Guo-kai*

(1. College of Chemistry and Chemical Engineering, Huangshan University, Huangshan 245041, Anhui, China; 2. School of Pharmacy, Anhui University of

Chinese Medicine, Hefei 230012, China)

Abstract: In order to understand the chemical constituents of Hibiscus syriacus stem, thirteen copounds were
isolated from 85% ethanol extract of its stems by several column chromatographic techniques, such as MPLC-
MClI-gel, silica gel, Sephadex LH-20 and preparative HPLC. Based on physicochemical properties and NMR
spectral data, their structures were identified as methyl 4-[2-hydroxy-2-(4-hydroxy-3-methoxyphenyl)-1-(hydro-
xymethyl) ethyl] sinapate (1), 2,6,2',6'-tetramethoxy-4,4'-bis(2,3-epoxy-1-hydroxypropyl) biphenyl (2), 3,4,5-
trimethoxycinnamic acid methyl ester (3), 3,4-dimethoxycinnamic acid methyl ester (4), trans-p-hydroxy-
cinnamic acid methyl ester (5), methyl caffeate (6), methyl feruate (7), syringaresinol (8), clemaphenol A (9),
(E)-2-methoxy-5-propenylphenyl -dD-glucopyranoside (10), orientin (11), luteolin (12), and apigenin (13). Among
them, compounds 1-10 were lignans and compounds 11-13 were flavonoids. Compound 1 was a new natural
product, compound 1-12 were isolated from this plant for the first time. Compounds 1-10 at 40 zmol/L did not
exhibit good cytotoxic activities to in vitro growth of human leukemia HL-60 cells and human lung cancer A-549
cells.
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A (Hibiscus syriacus) 247 25 £H(Malvaceae) A
M S 1 — ol 2 7 LIV I EE R, ) A% T R
16 B, AW, ARIES, T izofTHRE
P AN ALK, BRI S HRZH
WE, HAe. F AR RSN, R,
WRET (HE ALY, CAFIT 2000 4F K55 77 58 .
KREEFANAWEET (RENED), KEERE. KiER
NZIEET (HRETAE) . AR, i
B, EEBRREASE, W R, &N
BB, BEARE, KEERE =G5, B, KIER
AR B, HORRESE ) B oA 2 oy
HAEYUE. iR PiEE. P& /i
PELA, BEE IR VIR TR R, ORI (1 i
FUUE B 24 F R A IR AR AR P ) LA A B Th e 2 A
PERIRE R, B DA N 3 56 2 PR Y (A 2 i o
HAPUA . E. PR PURSTS 2R 2585
SR, H AT AR BT & RARTE R R B AH AR i
PERIBIFFEAT SR D XA R b BR 1] T A 9% 905 (1)
RIFK NTF&REBEDI RSy, AR
BRURITE R A SR HERL 2K TS, A SO ARREZE 85%
LRI I B AT 47 B S E

1 MR

1.1 B

Avance 11 500 MHz. AM-400 MHz %1 4R 1K
(TMS AR, #[E Bruker A 7]); API Qstar Pulsarl
R4 (35 H Applied Biosystems/MDS SCIEX); Auto-
Spec Premier P776 = Ji 214 X0 58 £ 1 Jo1 3 4% (36 [
Waters A#]); A IEEER(100~200. 200~300 H) A
GFasa T2 OISR (F Sl L) [AHBEAR
RP-Cig (40~75 um, HZ Fuji Silysia fL5 A A]);
Sephadex LH-20 (Pharmacia 2 &]). A1 i#. &4
LR T PR WEEEES g o Hr el 8550 10%
WIR- LB IR W . —H AL (DMSO, Jbal&R3ER
BHA R A 7]); DMEM 1537 3 (36 [E Thermo A #));
ff2F 1% (FBS, 25 CLARK Bioscience 2A#); fig
ZHE(LPS, iR AEYIRHECE R AR]): Griess ik
(& Beyotime A 7]); /MR BRI RAW264.7
YR H k(R A, B,

EYIAEET 2019 4 9 REZBIERE, &
HE N SRR JE Y AR (Hibiscus syriacus) i
2%, SEUEFR A (HSL-201909002A) 77T 2 it B2 24

Ko

1.2 SEASE

BT AR ZE T, L 10 kg TR 2R R, H
85% .M E AR TR 3 K, &K 48 h, & IHHEIN
PR EIRZEH R BIR B L) 1.1 kg KRB B TE
K, R A EE. 2R AES. IE T REAEE 3 K
(5 L>3), Jal il 5 70 45 314 I K= B (150 g)
LR CRE (360 g)fIIE T IR E (230 0). LR
WA HYET 43 FHRE RS (200~300 H)20 85, FHGDT @
BE(1 2 0~0 © 1) NI BNAHIEAT B B e ML, 2382 (il
R &I 54330 7 NSy Frs. 1~Frs. 7. Fr. 2 4047
(16 g) 20 fif e A € 3 (CF2 i TR -PI R 1 2 0~0 & 1) A0
Sephadex LH-20 #E(F0;-HEE 11 1) B82S
¥ 2 (8.6 mg).5 (10.2 mg)~6 (7.3 mg)F1 10 (11.2 mg);
Fr. 3 445723 g) &k e A (i E M (T k-5 R 1 -
0~0 : 1)BREEVEN1S 3] Frs. 3.1~Frs. 3.4 3 4 NH 4y,
Fr. 3.2 253 (320 mg) 1 Fr. 3.3 214> (280 mg) £ i) £ 74
HPLC (AH%M: 0~35 min, Zf-7K 35 : 70, Wi
T 3 mL/min)Bp VL 8254 8 (10.6 mg,
tr=19.3 min). 11 (12.2 mg, tz=29.8 min) £ 12 (5.8 mg,
tr=22.6 min). Fr. 4 4153(13 g)HxAH MCI #E il
(MCI GEL CHP 20P, #ifs: 75~150 pm)FH HEE-7K
(20 : 80~100 : O)ALANAHIEAT B FELEL, 223 2
A A IEAH [E 250 J5 45 3 Frs. 4.1~Frs. 4.6 3L 6 4~
H4y, % Fr. 4.2 (420 mg). Fr. 4.3 (390 mg). Fr. 4.4
(410 mg)#1 Fr. 4.5 (360 mg)43 74 Sephadex LH-20
R (FEA-F I 1 0 1) AN £ 8 HPLC (VAR 2% 0~
35 min, Zf-7K 351 70, itiE: 3 mL/min)#l &, 4
MAREMAY 1 (4.2 mg, tk=28.3 min). 4 (3.6 mg,
tr=17.2 min). 7 (5.1 mg, tr=24.6 min)#1 9 (2.9 mg,
tr=22.1 min). Fr. 5 2414(23 )4 SO R AT € 3 (FF
fiz-7K 10 © 90~100 : O)Hh BEVE i 73 B 1531 4 A4 57
Fr. 5.2 (220 mg). Fr. 5.3 (290 mg). Fr. 5.4 (330 mg)
#l %8 HPLC (WiAHZ&14: 0~30 min, ZJf5-7K 35 :
65, Vitid: 3 mL/min)il &7 743 2-E4) 3 (3.2 mg,
tr=14.7 min). 9 (2.6 mg, tr=16.9 min)# 13 (4.9 mg,
tr=22.5 min). LR MIE 1.

1.3 HEEE TN E

MTS A—Fi 431 MTT 4, 4F5H 3-(4,
5-dimethylthiazol-2-yl)-5(3-carboxymethoxyphenyl)-
2-(4-sulfopheny)-2H-tetrazolium, & —F & 4 [
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Q OCH, H,CO, Q
HO O O OH
OCH, H,CO

1 &M 1~13 LM

Fig. 1 Structures of compounds 1-13

ekl M ZERIRRERSACIHA IR MTS, A T va ik
PN, A5 I 2 AT DR B AR AR 490 nm 4k
BEATIGE o 3 E LT BB AR B S T 4 i sk
b, ATARE G2 B OD fEHEI H V& 40 i 1) % H 18T
Bk &9 1~10, H#5 0.3%DMSO K55 77 L%
fift, LA 40 pmol/L 3K BRI, REFLEARFR 200 ul,
WFRIV 3 N FL. 37°CHEEFE 48 h 5, NEEE4N
FEFL BT IR, BEFLIN MTS ¥ 20 pl FIES 75
100 pL; B7F4000, B 100 pl 5595 Bisw, AL
20 ul 1) MTS ¥ ; W 3 N AEFL(MTS Bl
20 pb AIEEFRM 100 ul HVRGR)AREENEE 2~4 h,
A1 2 B 78 A HEAT JE W e S RE . 4% 492 nm K
K, ZIBEREFRI(MULTISKAN FC)iE B & FLG L
WAE, TesREE R, BRI (DDP) AL AZ
g (Taxol) 2 NMHVEAAEY), VIR NBEALPR, 410
AE 30 PR A0 AR K it 2R, N S v

(Reed and Muench %) T4k & 01 1Cso {161,

1.4 githsse

EWL  EEETE AR RS HR-ESI-
MS m/z: 457.1466 [M + Na]*#ffi & H 7 73N Co2H260,
AR S 10, 7€ 1H NMR (& 1), b
6.84 (1H, dd, J = 8.2, 1.9 Hz, H-6). 6.77 (1H, d, J =
1.9 Hz, H-5)#1 7.04 (1H, d, J = 8.2 Hz, H-2) % H] 1 4
BR)T5 T ABX RAMAEAE, MRz &
A 1A 1,34- = v B oA 7.61 (1H, d,
J=16.0 Hz, H-7)#11 6.53 (1H, d, J = 16.0 Hz, H-8")%
BT 1A A e 2 1,2- B AU A BRI AEAE
13C NMR (% 1)1 DEPT i % L& 1 4 22
W7, Hord 4 MFIE(CH), 1NERIE(CH,), 9
AMKHIE(CH), 8 NMFHk(C). 7E HMBC (& 2)H
7.09 (1H, s, H-6")A1 145.3 (C-7)MIiZFEAHS, 7.61
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(1H, d, J = 16.0 Hz, H-7")#1 106.6 (C-2"). 118.1 (C-
8"). 131.1 (C-1'). 167.5 (C-9")HiZFEAH %, 6.53 (1H,
d, J =16.0 Hz, H-8")#l1 131.1 (C-1"). 167.5 (C-9")jiz
FRAHELL & 3.73 (3H, s, H3-9'-OCH3)#1 167.5 (C-9')
I FEA G, HE—DUEW a, B- AR R BRI A7
£, LA C-7F1 C-1'H)i#E 2. 4.99 (1H, d, J = 4.5 Hz,
H-a) 1 61.0 (C-y)- 88.1 (C-f)~ 110.9 (C-2). 120.0 (C-
6). 133.7 (C-1)Iim MK, 3.47/3.86 (2H, m, H-y)
1 88.1 (C-B).88.1 (C-B) Iz AH R LA K 4.25 (1H, m,
H-p)#1 138.6 (C-4) A, St ib2=ifsfl, nlLAHE
Wr C-a 1 C-1 HIEFELL I C-p Al C-4'f¥) %42 . 3.82
(3H, s, 3-OCH3) 1 147.9 (C-3) i fEAH 5%, 3.92 (3H,
s, 3-OCH3)#1 3.92 (3H, s, 5-OCH3). 154.5 (C-3")All
154.5 (C-5")HIFH S REBEHERT 2 AN F A SR I I FE0T B

=1 AEY L IS
Table 1 *H (500 MHz) and *3C NMR (125 MHz) data of compound 1

WEM o By SERISLARGE R E IS HESCHR[1714H R
fr B AR A AR S & B AT 45 . 455 TR [17]
R BARHEWT L S0 1 4 methyl 4-[2-hydroxy-2-
(4-hydroxy-3-methoxyphenyl)-1-(hydroxymethyl)ethyl]
sinapate.

— 'H-'HCOSY

2 AW 11 tH-H COSY HIZEH HMBC #3%
Fig. 2 Key 'H-'H COSY and HMBC correlations of compound 1

No. dn(JinHz) Jdc No. dn(JinHz) oc
a 4.99 (1H,t,J=4.5Hz) 734 3! 154.5
s 4.25 (1H, m) 88.1 4! 138.6
y 3.47/3.86 (2H, m) 61.0 5 154.5
1 133.7 6' 7.09 (1H, s) 106.6
2 7.04 (1H,d, J=1.9 Hz) 110.9 7' 7.61 (1H,d, J=16.0 Hz) 145.3
3 147.9 8’ 6.53 (1H, d, J=16.0 Hz) 118.1
4 146.5 9' 167.5
5 6.77 (1H, d, J=8.2 Hz) 115.2 3-OCH; 3.82 (3H, s) 56.2
6 6.84 (1H, dd, J = 8.2, 1.9 Hz) 120.0 3-OCHs 3.92 (3H, s) 56.7
Iy 1311 5'-OCHs; 3.92 (3H, s) 56.7
2! 7.09 (1H, s) 106.1 9'-OCH3 3.73 (3H,s) 51.6
e 2 REEOKAK; ESI-MSm/z: 418 [M]Y,  5-OCHs), 3.77 (3H, s, 4-OCHs), 3.74 (3H, s, 9-OCHj);

53 F 3 C22H2608; *H NMR (400 MHz, CDCls): § 6.59
(4H, s, H-3, 3", 5, 5'), 5.77 (2H, s, OH-7, 7'), 4.74 (2H,
d, J=4.2Hz,H-7,7), 4.29 (2H, m, H-9b, 9'b), 3.92
(2H, m, H-9a, 9'a), 3.91 (12H, s, 2, 2/, 6, 6'-OCHs),
3.11 (2H, m, H-8, 8'); °C NMR (100 MHz, CDCly): ¢
131.8 (C-1, 1'), 147.0 (C-2, 2/, 6, 6"), 102.5 (C-3, 3, 5,
5), 134.1 (C-4, 4), 85.8 (C-7, 7'), 71.6 (C-9, 9), 56.1
(2, 2', 6, 6-OCH3), 54.0 (C-8, 8'). LA F¥¥i 530k
[18]2EA—E, #MEEN 2,6,2,6'-tetramethoxy-4,4'-
bis(2,3-epoxy-1-hydroxypropyl)biphenyl.

A3 AEKAK; ESI-MSm/z: 275 [M +
Na]*, 73F 3 C13H160s; 'H NMR (500 MHz, acetone-
de): 6 7.60 (1H, d, J = 16.0 Hz, H-7), 7.04 (2H, s, H-2,
6), 6.51 (1H, d, J = 16.0 Hz, H-8), 3.89 (6H, s, 3,

13C NMR (125 MHz, acetone-dg): ¢ 167.6 (C-9),
154.6 (C-3, 5), 145.5 (C-7), 141.2 (C-4), 130.8 (C-1),
117.8 (C-8), 106.6 (C-2, 6), 60.6 (4-OCHs3), 56.5 (3,
5-OCHs), 51.6 (9-OCHa). LA %0 5 SC RO A —
#, P %E y 3,4,5- = AL PIRERR 1.
WEY 4 EEHIRY:  ESI-MS miz: 245
[M + Na]*, ¥ Ci2H1404; 'H NMR (500 MHz,
acetone-dg): 0 7.61 (1H, d, J = 16.0 Hz, H-7), 7.33 (1H,
d,J=1.7Hz, H-2), 7.21 (1H, dd, J = 8.2, 1.7 Hz, H-6),
6.99 (1H, d, J = 8.2 Hz, H-5), 6.44 (1H, d, J = 16.0 Hz,
H-8), 3.89 (3H, s, 4-OCHs), 3.86 (3H, s, 3-OCH3),
3.73 (3H, s, 9-OCH3); 3C NMR (125 MHz, acetone-
de): 6 167.8 (C-9), 152.5 (C-4), 150.6 (C-3), 145.5
(C-7), 128.2 (C-1), 123.5 (C-6), 116.1 (C-8), 112.3
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(C-5), 111.1 (C-2), 56.1 (3-OCH3), 51.5 (4-OCHb),
49.7 (9-OCHas). LA F#R 5 SCHR[201 22 A —5, #
Y5 N 3,4- AR SE AR R F S

eSS AR ESI-MS m/z: 201
[M + Na]*, 7% 3 CioH103; H NMR (500 MHz,
CD30D): 6 7.61 (1H, d, J = 16.0 Hz, H-7), 7.44 (2H,
dd, J = 6.8, 1.9 Hz, H-2, 6), 6.79 (2H, dd, J = 6.8, 1.9 Hz,
H-3, 5), 6.31 (1H, d, J = 16.0 Hz, H-8), 3.74 (3H, s,
10-OCH3); 3C NMR (125 MHz, CD3;0OD): ¢ 169.8
(C-9), 161.9 (C-4), 146.7 (C-7), 131.1 (C-2, 6), 126.9
(C-1), 117.0 (C-3, 5), 114.6 (C-8), 52.0 (9-OCH3). LA
EERE S OCR[21) A B, W R RS PR
1R H R

thE&¥6  Akk; ESI-MSm/z: 195 [M +
H]*, 7 F 2 C1oH1004: *H NMR (500 MHz, CD30OD):
5712 (1H,d,J=1.8 Hz, H-2), 6.82 (1H,d,J=8.0 Hz,
H-5), 6.98 (1H, dd, J = 8.0, 1.8 Hz, H-6), 7.52 (1H, d,
J=16.0 Hz, H-7), 6.24 (1H, d, J = 16.0 Hz, H-8), 3.70
(3H, s, 9-OCHs); *C NMR (125 MHz, CD30D): ¢
127.6 (C-1), 115.3 (C-2), 146.4 (C-3), 148.8 (C-4),
115.4 (C-5), 122.5 (C-6), 145.9 (C-7), 116.1 (C-8),
167.9 (C-9), 51.6 (9-OCHs). LA_E#d 5 SCiik[22]2%
AR, WO MRS H

wEWT  AHEFIK; ESI-MS m/z: 209 [M +
H]*, 4> 73X C1aH1204: 'H NMR (500 MHz, CD3OD):
5 7.56 (1H, d, J = 16.0 Hz, H-7), 7.15 (1H, s, H-2),
7.10 (1H, d, J = 8.0 Hz, H-6), 6.92 (1H, d, J = 8.0 Hz,
H-5), 6.30 (1H, d, J = 16.0 Hz, H-8), 3.90 (3H, s, 9-
OCHs), 3.92 (3H, s, 3-OCHg); 3C NMR (125 MHz,
CD30D): ¢ 56.2 (9-OCHj3), 56.4 (3-OCHs), 111.4
(C-4), 112.4 (C-7), 116.7 (C-2), 123.8 (C-8), 129.0
(C-1), 146.4 (C-3), 150.6 (C-6), 152.7 (C-5), 170.6
(C-9). VL B 5 Clik[23] 5, #ok b 3R
HE.

eS8  AtTEA; ESI-MS miz: 417
[M — HI» 733 C2H260s; 'H NMR (500 MHz,
CD30D): 6 6.83 (4H, s, H-2, 2", 6, 6'), 4.88 (2H, d, J =
3.5 Hz, H-7, 7'), 4.43 (2H, dd, J = 7.7, 5.7 Hz, H-9a,
9'a), 4.05 (2H, dd, J = 8.8, 2.3 Hz, H-9b, 9'b), 4.01
(12H, s, 3, 3", 5, 5-OCHg), 3.49 (2H, m, H-8, 8'); 13C
NMR (125 MHz, CD3;0D): ¢ 148.3 (C-3, 5, 3/, 5),
135.2 (C-4, 4), 132.1 (C-1, 1'), 103.5 (C-2, 2/, 6, 6),
86.6 (C-7, 7), 71.7 (C-9, 9'), 55.8 (C-8, 8'), 54.5 (3, 5,

3, 5-OCHs). LA B 5 SR [24] 4R 0 B FE AR —
B, WMEENTHRER.

tEYI9  TERY; ESI-MS miz: 357 [M —
H]’, éj\ ﬁ C20H2205; IH NMR (500 MHZ, CDgOD)Z
0 3.13 (2H, m, H-1, 5), 4.76 (2H, d, J = 3.9 Hz, H-2, 6),
3.89 (2H, dd, J = 8.9, 3.6 Hz, H-4, 8), 4.25 (2H, dd, J =
9.0, 6.8 Hz, H-4, 8), 4.43 (2H, dd, J = 7.7, 5.7 Hz, H-
9a, 9'a), 4.05 (2H, dd, J = 8.8, 2.3 Hz, H-9b, 9'b), 3.92
(6H, s, 4', 4"-OCH3), 5.69 (2H, s, 3, 3'-OH), 6.92 (2H,
s, H-2', 2™, 6.91 (2H, d, J = 8.0 Hz, H-5', 5"), 6.85
(2H, dd, J=8.0, 1.6 Hz, H-6, 6"); 3C NMR (125 MHz,
CD3;0D): ¢ 146.6 (C-4', 4", 145.2 (C-3’, 3"), 132.8
(C-1', 1), 118.9 (C-6', 6, 114.2 (C-5, 5'), 108.5
(C-2/,2"), 85.8 (C-2, 6), 71.6 (C-4, 8'), 55.9 (OCH3),
54.1 (C-1,5). DL E¥¥E5ClR[25] A —8, %
%€ A clemaphenol A.

EY 10 BEEERHRA: ESI-MS miz
349 [M + NaJ*, 4> F = C16H2307; IH NMR (500 MHz,
acetone-ds): 0 7.78 (1H, d, J = 1.5 Hz, H-2), 6.92 (1H,
d, J =85 Hz, H-5), 7.03 (1H, dd, J = 8.5, 1.5 Hz, H-6),
6.36 (1H, d, J = 16.0 Hz, H-1'), 6.24 (1H, dq, J = 16.0,
6.5 Hz, H-2"), 1.69 (3H, d, J = 6.5 Hz, H-3'), 3.71 (3H,
s, 1-OCH3), 5.70 (1H, d, J = 7.5 Hz, H-1"); 13C NMR
(125 MHz, acetone-ds): 6 134.0 (C-1), 118.1 (C-2),
147.1 (C-3), 150.9 (C-4), 110.8 (C-5), 120.0 (C-6), 131.7
(C-1"), 124.8 (C-2"), 18.6 (C-3"), 56.4 (1-OCH3), 102.7
(C-1"), 74.8 (C-2"), 78.0 (C-3"), 71.4 (C-4"), 77.9 (C-
5"), 62.7 (C-6"). LA EHHE 5 SCHR[26] 54— 2L, i
%5 7€ N(E)-3-hydroxyanethole 4-D-glucopyranoside .

AW 11 EEHA; ESI-MS miz: 447 [M —
H]’, ﬁ?‘ﬁ C21H20011; H NMR(5OO MHz, DMSO-
ds): 0 13.17 (1H, s, 5-OH), 7.51 (2H, overlapped, H-2’,
6), 6.86 (1H, d, J = 8.2 Hz, H-5"), 6.64 (1H, s, H-6),
6.26 (1H, s, H-3), 4.67 (1H, d, J = 9.84 Hz, H-1"),
3.15~3.85 (5H, m, ¥ Fi¥);: ¥C NMR (125 MHz,
DMSO-ds): ¢ 164.1 (C-2), 102.5 (C-3), 182.0 (C-4),
160.4 (C-5), 98.2 (C-6), 162.7 (C-7), 104.6 (C-8),
156.0 (C-9), 104.1 (C-10), 122.0 (C-1"), 114.1 (C-2),
145.8 (C-3"), 149.6 (C-4"), 115.6 (C-5"), 119.4 (C-6"),
73.4 (C-1"), 70.8 (C-2"), 78.8 (C-3"), 70.7 (C-4"),
82.0 (C-5"), 61.6 (C-6"). LA L% 5 Ck[27]14k1E
AR AR — B, e VT,

&M 12 EENK; ESI-MS miz: 309 [M +
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Na]*, 7 TN CisHi0s; *H NMR (500 MHz,
CD30D): ¢ 11.85 (1H, s, 5-OH), 7.42 (2H, m, H-2', 6"),
7.06 (1H, d, J = 7.8 Hz, H-5"), 6.64 (1H, s, H-3), 6.53
(1H, d, J = 7.8 Hz, H-8), 6.16 (1H, d, J = 1.8 Hz,
H-6); 13C NMR (125 MHz, CDs;OD): ¢ 165.9 (C-2),
104.4 (C-3), 181.7 (C-4), 159.8 (C-5), 98.8 (C-6),
161.5 (C-7), 93.8 (C-8), 161.9 (C-9), 103.3 (C-10),
115.6 (C-1'), 108.4 (C-2'), 145.4 (C-3"), 149.8 (C-4),
117.2 (C-5"), 124.7 (C-6'). LA_-%¥i 5 SCHR[28] 2 A
—8, MEEARBEER.

AW 13  FEHENAK: ESI-MS m/iz: 271 [M +
H]*, %373 A CisH100s; *H NMR (500 MHz, DMSO-
de): 6 12.94 (5-OH), 7.90 (2H, d, J = 8.8 Hz, H-2', 6),

2 B 1~10 B AR A 1

Table 2 Cytotoxic activity of compound 1-10

6.90 (2H, d, J = 8.8 Hz, H-3', 5), 6.45 (1H, d, J = 1.8 Hz,
H-8),6.17 (1H, d, J = 1.9 Hz, H-6), 6.74 (1H, s, H-3);
13C NMR (125 MHz, DMSO-de): 6 164.0 (C-2), 102.2
(C-3), 181.4 (C-4), 161.0(C-5), 98.7 (C-6), 163.5
(C-7), 93.7 (C-8), 157.3(C-9), 103.7 (C-10), 121.0
(C-17), 128.4 (C-2', 6'), 115.7 (C-3', 5), 161.5 (C-4").
DL B 5 SCHR[29) A — 8L, WS e AR &R

1.5 4Hf SN 2

XIAME 85% LRI TR G KA G 1~
10 #E47 7 A HL-60 41 AIfiE A-549 41 i
P A gl A= A PEAS I . &5 SRR L S AE
40 pmol/L B 355K 7 tH LT IR A3 1 (3 2) -

U= Cell inhibitory rate /%

M= Cell inhibitory rate /%

aY ; - waw ; -
Compound FfLf HL-60 Jilije A-549 Compound FfL HL-60 it A-549
Leukemia HL-60 Lung cancer A-549 Leukemia HL-60 Lung cancer A-549
1 37.73+1.88 24.88+1.92 7 47.72+0.76 41.39+0.41
2 1.1442.59 25.65+1.09 8 41.24+1.67 40.82+2.21
3 14.39+43.26 27.2940.45 9 46.24+2.55 34.5440.46
4 26.63+3.08 39.22+0.83 10 44.34+0.49 33.4240.95
5 13.68+1.28 37.18+2.70 %1 DDP 5.92+0.35 23.65+1.48
6 22.03+1.95 37.52+2.54 KB Taxol <0.008 <0.008

2 SRR

AR FEEE MCI-gel 1 AT M7 AL Z 47
Sephadex LH-20 #E AT 247 A i 50O (1545 2
ORI, X ARMEZE 85% L BEHEHUY ()AL 27 il g i3k
1T BEE, LB EH 13 MEAM, 7371 methyl 4-
[2-hydroxy-2-(4-hydroxy-3-methoxyphenyl)-1-(hydro-
xymethyl) ethyl] sinapate (1). 2,6,2',6'-J4 H % 3L-4,
4-—(2,3-MEA-1-FR I IE) K (2).3,4,5-— A
WHERR I (3). 34-“HIEEENEMRHEE (4). X
BN HEE (5). WNHERRHINE (6). FuERER F R
(7). T#&ME& (8). clemaphenol A (9). (E)-3-hydro-
xyanethole -D-glucopyranoside (10). ZE8FH (11). A
REZR 2MAEER (13). L e 1~10 Ak
JEFRE, tbE&Y 11~13 vk, (&M 1 R
R, WEW) 1~12 Ny E IRz /- S5 5]
K MTS A A R R B4 S Y0 N A L HL-
60 4L A il A-549 ZHIARAR S A A B S0,
45 R LAY 1~ 10 7 40 wmol/L B 15 4 5 s H %

T A S

WHFERM], R M HAT Y R A BRI 5T A
A PEEO, T B R BAT DU DAL
PUBE B DURALE I MEIER, JEx 2 Fii
AAMHIE RN, X5 AR QRIS ) 25 B R4
Fier, RARKEAA S DI R T T SR
IEMAREE > AR R MR RERAA
— R PR RE FTRIPT A3 P33, i S 2 Uk
PP A LA RO P B A (1 25 A (B
Dy Bt P BT R, RREIBTTTIT A ] LLASTAR
WRTEANT, TR K LA b
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