5525 55 21 FEXEAFFEHRE Vol. 25, No. 21
2019 4E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2019

- BB RETFH -
DB TR P B RIS AL A W3 14 0 S ) X E

, .ﬁﬂ FH, AT

Sk 2!
ER ] 134002; 2. srm#ZA X%, %k 110016)

(1. BALTRFR,

[(HE] B BREF (Ranunculaceae) 244 1k ( Cimicifuga dahurica) BAT 2 Fp 25 DR, B AT X H B4 2 400152 HO L
TR (BAT O B 8 28 1L 43 1 3R e B 98 T /0, Sy BT 2 22 T IR v (0 B TR 288 B4, X 2% 22 TR 24 64 64T 43 8, R XS IR 1AL & 1
PEATSE R S 8, U Ry 22 TR 24 64 95 U 1) E — 25 JF J R ) B o s il SR AR AR o T35k % THIRRAR 2% 16 kg, R 70% £ T
TR AR B 3 Uk, DU R R BRI S KR AR KR A EE L 2R R VIE T BRI AT AR, 2R R
KB 2 RELWRG , fE IS, 1 /\ e 3k i Joe 5 & £ X (ODS) , LH-20 ﬂ%‘ﬁﬁ%ﬁ‘éﬁé@&(sephadex LH-20) #F & 1% , Pre-
HPLC, & 45 % 40 B F Br it A7 40 B gl Ak, I8 i S0 Pk I, A i L 3R (NMR) 2 R S5 X Br i b G g T ah i s e . &R Mi
TR Z 8 Z T8 MK 2 FBAL 43 B 45 3] 15 &9, 43 3 9 FHRRR G (1), 2-8 il 156 2 A0 A8 AR (2) , THAR R A (3) , THiR
(4) ,WERR 3-0-B-D-F B MET (S) , FHRIR E(6) , THRIR F(7) , 2 3U-F 81 iR -4-0-B-D-7j %5 B 11 (8) , carboxymethyl isoferulate
(9),3,4- " WAL FERR (10) , B2 ER £ R (11) , o Wk % 7 45 B B 15 (12) , shomaside A (13) , 5B ZRER (14) , Wik R (15) .
iR EW1~7,9~10,13 E RN L TR 4r 8155,

[REIR] MEFM; CBRIERIAL; KIZFAL; WHRRE

[hE4ZES] R284.2;R289;R22;R2-031 [ X#ktRiIZEE] A [XxEHS] 1005-9903(2019)21-0112-06

[doi] 10.13422/j. cnki. syfjx. 20191917

[MEHARMHE]  hitp://kns. enki. net/kems/detail/11.3495. R. 20190617. 0959. 009. html

[P HARFE]  2019-06-17 17.05

Isolation and Identification of Chemical Constituents of Phenolic
Acid from Cimicifuga dahurica

QIN Ru-lan', LYU Chong-ning2 , YU Yang2 , LU Jin-cai’"
(1. Tonghua Normal University, Tonghua 134002, China;
2. Shenyang Pharmaceutical University, Shenyang 110016, China)

[ Abstract | Objective; Cimicifuga dahurica ( Ranunculaceae) has many bioactivities. Although there
have been intensive studies for saponin constituents at present, only a few studies have focused on for chemical
constituents of phenolic acid. To define the phenolic acid constituents, C. dahurica was separated, and the
structures of the compounds were identified, in the expectation of providing a basis for its further development,
utilization and quality control. Method: A total of 16 kg rhizome of C. dahurica was extracted with 70% ethanol for
three times by heating reflux. These 3 extracts were decompressed and concentrated, and then dissolved in water.
Then the solvent was successively extracted with petroleum ether, ethyl acetate ( EtOAc) and n-butanol
(BuOH). The components of EtOAc and water exiract were isolated and purified by macroporous, silica gel,
0ODS, Sephadex LH-20 column chromatography, preparative HPLC and recrystallization, and the structures were
identified by nuclear magnetic resonance ( NMR) and physicochemical analysis etc. Result: Fifteen compounds

were isolated from the ethyl acetate and water fractions, and identified as cimicifugic G (1), 2-caffeoyl piscidic
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acid (2), cimicifugic A (3), cimicifugic B (4), caffeic acid 3-0-B8-D-glucopyranoside (5), cimicifugic E
(6), cimicifugic F (7), trans-ferulic acid 4-0-8-D-glucopyranoside (8), carboxymethyl isoferulate (9), 3, 4-
dimethoxycinnamic acid (10), ethyl ferulate (11), caffeic ester glucoside (12), shomaside A (13), isoferulic
acid (14), caffeic acid (15). Conclusion: Compounds 1-7, 9-10, 13 were isolated from the plant for the first

time.
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15 Ri=H, R,=H, R;=H
9 R=CH;, R,=H, R;=CH,COOH

1 HEWL~15 ELZEEN
Fig.1 Structures of compounds 1-15

3 #£HMEE

&1 %R K, H-NMR (600 MHz,
DMSO-d, ) i §,:7.20(1H,d,J =2.3 Hz, H2"),
7.12(1H,dd,J =2.3,8.4 Hz,H-6"),7.09 (1H,d,
J=8.4 Hz,H-5"),6.97(1H,d,J =2.2 Hz,H2"),
6.89(1H,dd,J =2.2,8.2 Hz,H-6') ,6.92 (1H,d,
J=8.2 Hz,H-5") ,7.56 (1H,d,J =16.0 Hz,H-7"),
6.24(1H,d,J=16.0 Hz,H-8'),3.81(3H,s,H-3'-
OCH, ), 3.80 (3H, s, H-4'-OCH, ), "“C-NMR
(150 MHz,DMSO-d, ) §.:167.4(C-1),76.5(C-2),
78.7(C-3),170.0(C-4) ,40.8 (C-5),128.0(C-1"),
112.0(C-2"),146.6(C-3") ,151.1(C4") ,111.3(C-
5'),121.3 (C-6"), 146.6 (C-7"), 114.5 (C-8'),
165.3(C-9"),126.6(C-1") ,115.6(C-2") ,114. 1 (C-
3"),144.7(C-4") ,115.2(C-5"),120.9(C-6"),55.6
(C-3"-0CH,) ,55.6(C-4'-OCH,) , L) I ¥ 5 ik
(10 J 4RI B A — 20, U E B 1 A THRRRR G

&Y 2 @R K, H-NMR (600 MHz,
DMSO-d, ) i 6,:7.06 (1H,d,J =2.1 Hz,H-2"),
7.02(1H,dd,J =2.1,8.1 Hz,H-6"),6.77 (1H,d,

<114 -

J=8.1Hz,H-5"),7.51(1H,d,J =15.9 Hz,H-7"),
6.38(1H,d,J =15.9 Hz,H-8'),6.98 (1H,d, J =
8.3 Hz,H-2"),6.98(1H,d,J =8.3 Hz,H-6") ,6.59
(1H,d,J=8.3 Hz,H-3") ,6.59(1H,d,J =8.3 Hz,
H-5") , “"C-NMR(150 MHz, DMSO-d,) 8. :168.7 (C-
1),77.0(C-2),77.9(C-3),173.6 (C-4) ,40.6 ( C-
5),125.8(C-1"),113.4(C-2"),145.6(C-3"),148.6
(C4'),115.8(C-5"),121.5(C-6"),146.0(C-7"),
114.9(C-8"),165.7(C-9") ,125.4(C-1") ,131.2( C-
2"y, 114.5 (C-3"), 155.9 ( C4"), 114.5 ( C-5"),
131.2(C-6") o LA b8 #s 5 SCik [ 11 ] 4l 1 B A —
B, E Y 2 S 2- I P T AR R

& 3 %Ak AR, H-NMR (600 MHz,
DMSO-d, ) i 6,,:6.62(1H,d,J =1.8 Hz,H-2"),
6.43(1H,dd,J =1.8,8.0 Hz, H6") ,6.54 (1H,d,
J=8.0 Hz,H-5"),7.35(1H,d,J =1.6 Hz,H2"),
7.13(1H,dd,J =1.6,8.2 Hz,H-6") ,6.80 (1H,d,
J=8.2 Hz,H-5") ,7.62(1H,d,J =15.9 Hz,H-7"),
6.53(1H,d,J =16.0 Hz,H-8'),3.81(3H,s, H-3'-
OCH,),2.93(1H,d,J=13.5 Hz,H-5) ,3.05(1H,d,
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J=13.5 Hz,H-5), “C-NMR (150 MHz, DMSO-d, )
8.:168.6(C-1),76.7(C-2),77.5(C-3),174. 4 (C-
4),40.8 (C-5),125.5(C-1"),111.1(C-2"),148.0
(C-3'),149.6(C4"),115.5(C-5"),123.5(C-6"),
146.0(C-7"),113.9(C-8") ,165.9(C-9") ,126.3(C-
1”),118.0 (C-2"), 144.4 ( C-3"), 143.9 (C4"),
114.9(C-5"),121.2(C-6"),55.7(C-3'-OCH, ), Lk
L S ScER (12 I B A -3 S e G Y 3
JFHRRER A

&4 4 % B K, H-NMR (600 MHz,
DMSO-d, ) i 8,:6.63 (1H,d,J =2.0 Hz, H2") ,
6.47(1H,dd,J =2.0,8.0 Hz, H6") ,6.57 (1H,d,
J=8.0 Hz,H-5") ,7.19(1H,d,J = 1.4 Hz,H2"),
7.14(1H,dd,J =1.4,8.3 Hz,H-6") ,6.98 (1H,d,
J=8.3 Hz,H-5"),7.64(1H,d,J =15.9 Hz,H-7"),
6.44(1H,d,J =16.0 Hz,H-8'),3.82(3H,s, H4'-
OCH,),2.94(1H,d,J=13.6 Hz,H-5) ,3.06(1H,d,
J=13.6 Hz,H-5), “C-NMR (150 MHz, DMSO-d, )
8.:168.4(C-1),76.4(C-2),78.1(C-3),172.9(C-
4),40.8 (C-5),126.8(C-1"),118.0(C-2"),146.7
(€C-3),150.3(C4"),112.0(C-5"),121.4(C-6"),
145.8(C-7"),114.4(C-8") ,165.8(C-9") ,126.3(C-
1”),118.0 (C-2"), 144.4 ( C-3"), 143.9 ( C4"),
114.9(C-5"),121.2(C-6"),55.6 (C4'-OCH,) , Lk
L S SCER (12 1 HE A B S e G Y 4
JFHREER B

k&S5 1@k A, H-NMR (600 MHz,
DMSO-d, ) i 8,:7.20 (1H,d,J =1.8 Hz,H-2),
7.13(1H,d,J =8.2 Hz,H-5) ,7.09(1H,dd, ] =8.2,
1.8 Hz,H-6),7.46(1H,d,J =15.9 Hz,H-7),6.31
(1H,d,J =15.9 Hz,H-8) ,5.04(1H,d,J =7.9 Hgz,
H-1"-gle) , "C-NMR (150 MHz,DMSO-d,) §.:130.7
(C-1),117.9(C-2),146.0 (C-3),149.5(C4),
119.2(C-5),122.7(C-6),148.9(C-7),116.8 ( C-
8),169.8 (C9),101.7 (C-1"),72.3(C-=2"),73.1
(C-3"),69.1(C-4"),77.1(C-5"),63.0(C-6"), LA
L SR (13 E A -8 S B AE Y S
S UMHERR 3-0-B-D- B o

L& H 6 k{48 K, H-NMR (600 MHz,
DMSO-d, ) i 8,:7.36 (1H,d,J =1.7 Hz, H2") ,
7.15(1H,dd,J =1.6,8.2 Hz, H6") ,6.81 (1H,d,
J=8.1Hz,H5"),7.66(1H,d,J=15.5 Hz,H-7"),
6.56(1H,d,J =15.9 Hz,H-8"),3.81(3H,s, H-3'-
OCH,),2.95(1H,d,J=13.6 Hz,H-5) ,3.09(1H,d,

J=13.6 Hz,H-5),7.03(1H,d,J =8.4 Hz, H-2"),
7.03(1H,d,J = 8.4 Hz, H6"),6.61 (1H,d, J =
8.4 Hz,H-3"),6.61(1H,d,J=8.4 Hz,H-5"), “C-
NMR (150 MHz,DMSO-d,) §.:168.5(C-1),76.3(C-
2),78.1(C-3),173.0(C-4),40.6(C-5),125.7(C-
1'),111.1C-2"),148.0(C-3"),149.6(C-4"),115.5
(C-5'),123.5(C-6"),146.1(C-7"),113.8(C-8"),
166.0(C-9'),125.5(C-1") ,131.2(C-2") ,114. 6 ( C-
3"),156.0(C-4") ,114.6(C-5") ,131.2(C-6") ,55.7
(C-3"-0CH;) , LA - %c#s 5 SCik [ 14 ] 4 18 B A —
B G 6 TR E

&Y 7 IR AR K, H-NMR (600 MHz,
DMSO-d, ) {1 §,:7. 17 (1H,d,J =1.7 Hz, H2"),
7.13(1H,dd,J =1.7,8.4 Hz,H-6'),6.98 (1H,d,
J=8.5Hz,H-5"),7.59(1H,d,J =15.9 Hz,H-7"),
6.40(1H,d,J=15.9 Hz,H-8'),3.81 (3H,s, H4'-
OCH,),2.91(1H,d,J=13.6 Hz,H-5) ,3.03(1H,d,
J=13.6 Hz,H-5),7.01 (1H,d,J =8.6 Hz, H-2"),
7.01(1H,d,J =8.6 Hz, H6"),6.63 (1H,d, J =
8.6 Hz,H-3"),6.63(1H,d,J =8.6 Hz,H-5"), “C-
NMR (150 MHz, DMSO-d,) §.:168.6 (C-1),77.0
(€C2),78.0(C-3),173.4(C4),40.6(C-5),126.8
(C-1"),114.4(C-2"),146.7(C-3"),150.3(C4"),
112.0(C-5") ,121.4(C-6") ,145.7(C-7") ,114.5( C-
8),165.6 (C9'), 125.7 (C-1"), 131.3 ( C-2"),
114.6(C-3") ,156.0(C-4") ,114.6(C-5") ,131.2( C-
6”),55.6(C-4'-OCH,) . LI E¥IES k[ 14 ] 38
B MU B M T M TFHRRIR F

e Y 8 [k R, H-NMR (600 MHz,
DMSO-d, ) j 1 §,:7.33 (1H,d,J =2.0 Hz, H-2),
7.04(1H,d,J=8.4 Hz,H-5) ,7. 17(1H ,dd,J =8. 4,
2.0 Hz,H-6),7.51 (1H,d,J =15.9 Hz,H-7) ,6.46
(1H,d,J=15.9 Hz,H-8) ,3.81(3H,s,H-3-0OCH,) ,
5.19 (1H, d, J = 7.8 Hz, H-1'-gle ), "C-NMR
(150 MHz, DMSO-d, ) &.:128.1 (C-1),111.1 ( C-
2),149.1(C-3),148.6(C4),117.4(C-5),122.3
(C-6),143.8(C-7),114.7(C-8),168.0(C-9),98.0
(C-1"),70.1(C-2"),71.6(C-3"),67.0(C-4"),74.7
(C-5"),63.9(C-6"),55.7(C-3-OCH, ), L) I %
53R (15 ] il B A — 20, M A 8 S e aki-
BT B R -4-0-B-D-H % B

&9 [k K, H-NMR (600 MHz,
DMSO-d, ) 1 §,:7.16 (1H,d,J =2.1 Hz, H-2),
6.96(1H,d,J=8.2 Hz,H-5),7. 14(1H,dd,J =8.2,
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2.1 Hz,H-6),7.56 (1H,d,J =15.9 Hz,H-7) ,6. 41
(1H,d,J=15.9 Hz,H-8),3.81(3H,s,H4-0CH,) ,
4.62(2H,s, H9-CH,COOH), “C-NMR (150 MHz,
DMSO-d,) 6.:126.8(C-1),114.4(C-2),146.7(C-
3),150.3(C4),112.0(C-5),121.5(C-6),145.6
(C7),114.3 (C8), 165.9 (C9), 60.8 ( C9-
CH,COOH), 169.7 ( C-9-CH,COOH ), 55.7 ( C-4-
OCH,) . DA %ds 5 SCHk [ 16 ] il Ba A — 3, 4
ENEY 9 H carboxymethyl isoferulate

&% 10 [ K K, ' H-NMR (600 MHz,
DMSO-d, ) i 6,:7. 19 (1H,d,J =2.0 Hz,H-2),
6.97(1H,d,J=8.4 Hz,H-5) ,6.87(1H,dd,J =8.4,
2.0 Hz,H-6),7.51 (1H,d,J =15.9 Hz,H-7),6.45
(1H,d,J=15.9 Hz,H-8),3.80(3H,s,H-3-0CH,) ,
3.79 (3H, s, H4-OCH, ), “C-NMR ( 150 MHz,
DMSO-d,) 6.:127.1(C-1),110.3(C-2),149.0(C-
3),150.7(C4),111.5(C-5),122.6(C-6),144.0
(C7),116.9 (C8), 167.2 (C9), 55.6 ( C-3-
OCH;) ,55.6(C-4-0CH,) , LA F%¥#s 5 3CHk[ 17 ] i
TR 3, A 10 O 3,4 A RE R A

& 11 [k K, H-NMR (600 MHz,
DMSO-d, ) i 8,:7.31 (1H,d,J =1.8 Hz,H-2),
6.78(1H,d,J=8.1 Hz,H-5),7.11(1H,dd,J =8.2,
1.8 Hz,H-6),7.54(1H,d,J =15.9 Hz, H-7) ,6.47
(1H,d,J=15.9 Hz,H-8),3.81(3H,s,H-3-0CH,) ,
4.16(2H,q,J =7.1 Hz,H-9-CH,CH, ) ,1.24 (3H,1,
J =7.1 Hz, H9-CH,CH, ), "C-NMR ( 100 MHz,
DMSO-d,) 6.:125.6(C-1),114.6(C-2),149.3(C-
3),147.9(C4),115.5(C-5),123.1(C-6),144.9
(C-7), 111.2 (C-8), 166.6 ( C9), 55.7 ( C-3-
OCH,),59.7 (C-9-CH,CH, ), 14.3 ( C-9-CH,CH, ) ,
Ph b8l 5 SCk [ 18 T i A — 8, i e b &9
11 Sy BB R 215 .

&Y 12 % B A8 K, ' H-NMR (400 MHz,
DMSO0-d, )i §,:7.08 (1H,d,J=1.6 Hz,H2),
6.82(1H,d,J=8.4 Hz,H-5) ,6.67(1H,dd, ] =8. 4,
1.4 Hz,H-6),7.48(1H,d,J =15.9 Hz,H-7),6.31
(1H,d,J =15.9 Hz,H-8),5.22(1H,d,J =7.9 Hz,
H-1'-glc) , “"C-NMR (100 MHz,DMSO-d,) §,:128.0
(C-1),115.2(C2),145.9(C-3),146.5(C4),
117.2(C-5),123.2 (C-6), 145.1 (C-7), 116.2
(C-8),168.7(C9),99.0(C-1"),70.2(C-2"),72.8
(C-3"),66.1(C4"),75.1(C-5"),61.9(C-6"), LA

- 116 -

s 50k [ 19 ] HE A — B i BB 12
Sy W P R A 2 W T

fE&4 13 IR ¥ 4 8 4, ' H-NMR (400 MHz,
DMSO-d, ) i 8,,:6.75(1H,d,J =2.0 Hz,H-2"),
6.62(1H,dd,J=2.0,8.2 Hz, H-6") ,6.95(1H,d,
J=8.2 Hz,H-5"),7.31(1H,d,J =2.0 Hz, H2"),
7.24(1H,dd,J =2.0,8.0 Hz,H-6"),7.21 (1H,d,
J=8.0 Hz,H-5") ,7.83(1H,d,J =15.9 Hz,H-7"),
6.53(1H,d,J =15.9 Hz,H-8'),3.82(3H,s, H-3'-
OCH,),2.91(1H,d,J=13.6 Hz,H-5) ,3.05(1H,d,
J=13.6 Hz,H-5),5.34(1H,d,J =7.9 Hz, H-1""-
gal) , "C-NMR (100 MHz, DMSO-d,) 8.:170.6 ( C-
1),77.6(C-2),80.1(C-3),174.7C-4) ,42.3(C-5) ,
130.2(C-1"),111.8(C-2"),151.0(C-3"),150. 1 ( C-
4"y ,117.1 (C-5"), 1214.4 (C-6"), 147.5 ( C-1"),
116.5(C-8"),167.9(C-9"),128.0(C-1"),118.8(C-
2"),145.7 ( C-3"), 145.3 (C4"), 115.9 ( C-5"),
123.0 ( C-6"), 56.5 ( C-3"-OCH, ), 100.1 ( C-1"),
72.0(C2"),72.9(C-3"),68.6 (C-4"),75.9 (C-
5"),62.8(C-6"), Db A 5 SCHk [ 14 ] il B A
— 3 S E LG W 13 Oy shomaside A,

k&% 14 1K K, H-NMR (600 MHz,
CD,0D) 15, :6.81 (1H,d,J =2.4 Hz,H-2) ,7. 18
(1H,d,J =8.2 Hz,H-5),7.07(1H,dd,J=7.8,1.8
Hz,H-6),7.60(1H,d,J=16.2 Hz,H-7) ,6.31(1H,
d,J =16.2 Hz, H8),3.89 (3H, s, H-3-OCH, ),
“C-NMR (150 MHz,CD,0D) §.:127.7(C-1),114.8
(C2),147.1(C-3),149.3 (C4),112.1 (C-5),
122.8(C-6),144.9(C-7),116.5(C-8),171.5 (C-
9),55.1(C-4-0CH;) . LA E%cd 5 3cmk [20 ] 238
FEAR —3 MO E G Y 14 5 R BB .

k&Y 15 % w a8 K, ' H-NMR (600 MHz,
CD,0D) g1 §,:7.02(1H,d,J=2.0 Hz,H-2) ,6.76
(1H,d,J=8.5 Hz,H-5) ,6.96(1H,dd,J =8.5,2.0
Hz,H-6),7.41(1H,d,J =16.0 Hz,H-7) ,6. 17(1H,
d,J=16.0 Hz,H-8), “C-NMR (150 MHz, CD,0D)
8.:128.0(C-1),115.2(C-2),145.9(C-3),146.5
(C4),117.2(C-5),123.2(C-6), 144.8 (C-7),
116.5(C-8),170.2.2(C9) . LI ¥ 53k 21 ]
il A —F S S W 15 Rz .
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