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Chemical constituents from Guanxinning Injection

RUAN Ming', KONG Ling-yi*, LUO Jian-guang’
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Abstract: Objective To investigate the chemical constituents from Guanxinning Injection. Methods The chemical constituents
were repeatedly isolated by column chromatographic techniques including silica gel, ODS, Sephadex LH-20, and macroporous resin,
and were purified by preparation HPLC chromatography and recrystallization, and their structures were identified by physicochemical
properties and spectroscopic data. Results Nineteen compounds were isolated and identified as protocatechuic aldehyde (1), vanillin
(2), ferulic acid (3), 2-furoic acid (4), senkyunolide I (5), caffeic acid (6), salvianolic acid A (7), isosalvianolic acid A (8), salvianolic
acid B (9), isosalvianolic acid C (10), rosmarinic acid (11), 1, 3-dicaffeoylquinic acid (12), senkyunolide H (13), 4-hydroxybenzoic acid
(14), m-hydroxybenzoic acid (15), o-hydroxybenzoic acid (16), 4-hydroxycinnamic acid (17), methyl rosmarinate (18), and salvianolic
acid N methyl ester (19). Conclusion Nineteen compounds are isolated from the Guanxinning Injection for the first time, and all
HPLC analyses and literature data show that compounds 2, 3, 5, 13—16 are originated from Ligusticum chuanxiong, compounds 7—
11, and 18—19 from Salvia miltiorrhiza, and compounds 1, 4, 6, 12, and 17 from L. chuanxiong and S. miltiorrhiza.

Key words: Guanxinning Injection; Salvia miltiorrhiza Bge.; Ligusticum chuanxiong Hort.; protocatechuic aldehyde; ferulic acid;
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RLE, A 2 S R 22 e P R e R, B
KEHARZ — 2R T BRI ks, Jf
TEMCIER FA A AT TR PR R . T
TS 2 )N E PR A, FAT IS A%
WKFROZ D, FEH T 00 DB IRIaRIT
HAZFRIRARN 5, 8T I DA 24
HE R 2 a7 R L (WSs-B-3267-98) P,
G RBIFFER ], ZA S e o) F -0 ML i
MG MR G . B e ™. HE,
] P AR 27 5 0 o T3 SRR S A 2 AR rh T
HPLC-MS (1558 PEAIE W0, i AR S 6 IR i
TESTBIAT RE I 508, 4y 543 31
119 MEAH), 7395 K sl LA (protocatechuic
aldehyde, 1). F& [ (vanillin, 2). FIEER (ferulic
acid, 3). 2-#fE (2-furoic acid, 4). ¥ )II#5 Mg I
(senkyunolide I, 5). MIMF#E (caffeic acid, 6)+
My 2 A Csalvianolic acid A, 7). FFHER A
(isosalvianolic acid A, 8). F}¥} & B (salvianolic acid
B, 9). 5fHHE C (salvianolic acid C, 10). ifi%k
M8 (rosmarinic acid, 11)+ 1, 3- " WIHEELZE 71 (1,
3-dicaffeoylquinic acid, 12). VEJII & A lE H
(senkyunolide H, 13). XJJA3E K HE (4-hydroxyl-
benzoic acid, 14). [AJJE 5K H R (m-hydroxybenzoic
acid, 15). AUFRHEAH R (o-hydroxybenzoic acid,
16). XFEHRERERR (4-hydroxycinnamic acid, 17).
RIEFMR TS (methyl rosmarinate, 18). FHRR N
FIfE (salvianolic acid N methyl ester, 19). Ffifid
HPLC 73 Hr il e SCERGT L, 6 I 28 1 43 AT 1 15
J&, AR A T T SR ) PO, I
SRR TSRS, IR A I A
W2t R 2%
1 X5

Wi 3EPR1% (48 [ Bruker ACF—500), JiiE{X
(Agilent 1100 series LC-MSD-ESI-Trap-SL), Jig#%#%
&AL (Eyela Rotary Evaporator N—1001), =R AH
{634 (Agilent 1100, DAD Al 8% ), Aotk
(100~200, 200~300 H> K i)z ik I GFoss
(HF WAL T) ), Sephadex LH-20 (20~100 pm,
5% Pharmacia A7), D-101 BURFLAAE (22—
EMIERHEARA D, A Cig (40~63 pum, H
A AT K T A A 2 ol X8
KA FHAR RS, FEE (OISR, LI
FERHEAT MR 7 A7) o HAB BRI R 70 1590 1 e 3t

EARFA IR AT, g0k fral.

SO TSR R (S 0910260, FES
Salvia miltiorrhiza Bge. M1 AR FIAR 25 & )11 &5
Ligusticum chuanxiong Hort. [PFJTAE 253 it
PR BR A A EEHE, I il rh B 2R h 2 2
BiZs IR Y e . L FES 200 KIS 2584 4303
E YT RS RE 52N O PN K-/ S VA (PR e N DARE iV E 7 P
PIAE HPLC 5& P45 3 A
2 REES5SE

OO TS IS L 6 L, 24 D-101 KL
WG A I R B, 27K (O 2 100 50 & 50, 95 -
5) BREEVEIL, wk4E, W 50%LBEELAL (121
g), TRAERAT g7 By, K H — & e - 1
(100 : 0. 100 : 5. 100 : 10, 100 : 20. 100 : 100.
0:100) BEEEVEM, 733204 Fr. A~F.

I Fr. BT 27.42 g, ZREA (G405, 1K
UCH UG- PG B e I, PR Ak AT (5385 40
2, A K-SR CTEREFEVEIL, P34 Sephadex
LH-20 &t i dtalifh, 19214654 1 (100.6 mg) .
2 (48 mg). 3(8.4mg). 4(15.3mg). 5(10.7 mg).
6(8.3 mg); F HPLC il % th il alifk.( FHEE-0.05%TFA
A, F2AY) 13(6.2 mg)14(1.5 mg).
15 (12mg) Al16 (1.1 mg); L% kM Cig il
FECORE > 8 CFREE-ACH B BRIEDEE, 234G
P17 (1.8 mg). 18 (0.7 mg) F119 (0.4 mg).

¥ Fr. CIRE 6.34 g, Stk one, HAa
THTRE-BA TR O e RRFEVEN, JF4E Sephadex LH-20 ¢
e ko 8, 154k &) 7(12.5 mg) . 10(16.1 mg),
Pl St gl 5 B — B A0 28, 4 HPLC
W mikaith (HEL-0.07% TFA /KRB, 15
5 8 (5.8 mg). 11 (13.5mg).

¥ Fr. DEE 1033 g, SRERFOREDE, A1
THTRE-TA R SR RRFEVEIN, 48 Sephadex LH-20 #E/i
R B, AW 9 (12.6 mg). H4 HPLC
&k aith (HEE-0.07% TFA AChHshAD, 73
tEP 12 (5.4 mg).

3 GMEE

WEW 1 EERIRG & CAhBE-BER 20D,
AT RE 58 oK A mp 153~154 C;
UV AN (hm): 209, 232, 278, 313; ESI-MS m/z: 137
M—H] ; X707 mEHR 138.12; 4 17X
C7Hs03. 'H-NMR (500 Hz, CD;0D) d: 6.93 (1H, d,
J = 8.0 Hz, H-5), 7.29 (1H, dd, J = 2.0, 8.0 Hz, H-6),
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727 (1H, d, J = 2.0 Hz, H-2), 9.72 (1H, s, H-7);
BC-NMR (125 MHz, CD;0D) 6: 191.2 (C-7), 152.3
(C-3), 146.0 (C-4), 129.0 (C-1), 124.6 (C-6), 115.7
(C-5), 114.5 (C-2). LA %l 55 scmkipE — 2, %
SR A Y1 R R LR

&Y 2 AGE CHIMBE-BSRR BE); mp
81~83 °C; ESI-MS m/z: 152 [M]", 151 [M—H]",
137 [M—H—COY', X4 iEh 152.15; 51
3l CsHgOs. 'H-NMR (500 Hz, CD;0D) : 9.74 (1H,
s, -CHO), 7.43 (1H, brs, H-2), 7.42 (1H, brd, J = 7.9
Hz, H-6), 6.93 (1H, d, J = 7.9 Hz, H-5), 3.91 (3H, s,
3-OCH3); "*C-NMR (125 MHz, CD;OD) J: 129.8
(C-1), 1144 (C-2), 151.7 (C-3), 147.1 (C-4), 108.7
(C-5), 127.6 (C-5), 190.9 (-CHO), 56.1 (-OCHj). LA I
K 5 SckIoE — 80, WA 2 N E R

AW 3: Bk C & - TR mp 168~
169 C; UV AN (nm): 289, 318; IR vee: (cm):
3437, 1 691, 1 665, 1 517; ESI-MS m/z: 194 [M]",
179, 177 [M—OH]", 161, 148, 133, 105, 77; X}
TN 194.18; ) T A CioH1904- "H-NMR (500
Hz, CD;OD) ¢: 7.18 (1H, d, J = 1.9 Hz, H-2), 7.07
(1H, dd, J = 1.9, 8.2 Hz, H-6), 6.82 (1H, d, J = 8.2 Hz,
H-5), 6.31 (1H, d, J = 15.9 Hz, H-a), 7.59 (1H, d, J =
15.9 Hz, H-B), 3.89 (3H, s, OCH3); “C-NMR (125
MHz, CD;0OD) 6: 171.2 (C=0), 151.5 (C-3), 149.9
(C-4), 127.8 (C-1), 124.0 (C-6), 116.5 (C-5), 115.9
(C-0), 111.64 (C-2), 147.0 (C-B), 56.4 (-OCH3). LA I
Mot b5 ScmkioE 8, MOEEA 3 BB .

B 4: AORRHIR TS C e - 1
Zl8); mp 133~134 ‘C; IRvee (em '): 3 418; A
XY T A 112.08; 73 T3 N CsHy05. 'H-NMR
(500 Hz, CDCL) 6: 6.56 (1H, dd, J = 1.8, 3.5 Hz,
H-4), 7.34 (1H, d, J = 3.5 Hz, H-3), 7.65 (1H, d, J =
1.8 Hz, H-5), 9.18 (1H, s, -OH). MWL F¥dE,
YEAY) 4 R 2-FEIR .

a5 W EMARY): ESI-MS m/z: 471
[2M+Na]", 247 [M+Na]', 225 [M+H]", 224 [M]’,
207 [M+H—H,0]", 206 [M—H,0]"; %4> 1 Fi i
S 224.25; 4Tk CoHi6040 'H-NMR (500 Hz,
CD;0D) &: 5.49 (1H, t, J = 7.9 Hz, H-8), 4.30 (1H, d,
J = 3.4 Hz, H-7), 3.98 (1H, m, H-6), 2.56 (2H, m,
H-4), 2.39 (2H, q, J = 7.5 Hz, H-9), 1.98 (2H, m, H-5),
1.56 (2H, sext, J = 7.4 Hz, H-10), 1.00 3H, t, J= 7.4

Hz, H-11); “C-NMR (125 MHz, CD;OD) &: 170.6
(C-1), 155.2 (C-3), 149.9 (C-3a), 126.5 (C-7a), 114.4
(C-8), 71.1 (C-6), 65.4 (C-7), 29.2 (C-9), 25.1 (C-5),
23.4 (C-10), 18.3 (C-4), 14.2 (C-11). LA _FXids 55 SC ik
i S, WMEE A 5 ) I T

WEY 6. EAGET (AT - mp
162~ 164 C; UVASO" (m): 216, 297, 322;
IR veor (em™'): 3 420, 3 200, 1 640, 1 620, 1 600,
1530, 1 450; ESI-MS m/z: 179 [M—H]; #HX}4 ¥+
RN 180.165 43 13 A CoHgO4o 'H-NMR (500 Hz,
CD;0D) 6: 7.50 (1H, d, J = 16.0 Hz, H-8), 7.15 (1H,
d, J=2.0 Hz, H-2), 7.02 (1H, d, J = 8.0, 2.0 Hz, H-6),
6.85 (1H, d, J = 8.0 Hz, H-5), 6.24 (1H, d, J = 16.0
Hz, H-7); “C-NMR (125 MHz, CD;OD) &: 167.9
(C-9), 148.4 (C-4), 146.1 (C-3), 145.7 (C-7), 127.5
(C-1), 122.3 (C-5), 116.1 (C-2), 115.6 (C-6), 114.9
(C-8) LA %t 5 seipdiis — 2, et &
6 A WMHERR .

et 7. TRBEORA; UV (nm):
205, 218, 287, 305, 335. ESI-MS m/z: 493 [M—H],
313,295,277, 185, 159; AHXI 4> i A 494.45; 43
T3l CyeHp010- 'H-NMR (500 Hz, CD;0D) : 6.76
(1H, d, J = 8.3 Hz, H-5a), 7.03 (1H, d, J = 8.3 Hz,
H-6a), 7.94 (1H, d, J = 15.9 Hz, H-7a), 6.23 (1H, d,
J=15.9 Hz, H-8a), 6.50 (1H, brs, H-2b), 6.58 (1H, d,
J = 7.8 Hz, H-5b), 6.76 (1H, brd, J = 7.8 Hz, H-6b),
3.04 (1H, brs, Hg-7a), 2.81 (1H, brs, Hg-7B), 5.06
(1H, brs, H-8b), 7.07 (1H, brs, H-2¢), 6.84 (1H, d, J =
7.8 Hz, H-5¢), 6.76 (1H, brd, J = 7.8 Hz, H-6¢), 7.09
(1H, d, J = 16.0 Hz, H-7c), 6.67 (1H, d, J = 16.0 Hz,
Hc-8); C-NMR (125 MHz, CD;0D) 8: 126.2 (Ca-l),
131.3 (Ca-2), 146.7 (Ca-3), 147.7 (Ca-4), 116.1
(Ca-5), 122.0 (Cx-6), 145.6 (Ca-7), 116.6 (C,-8),
168.6 (C-9), 1312 (Cg-1), 117.5 (Cp-2), 144.6 (C-3),
1443 (Cg-4), 115.0 (Cg-5), 120.7 (Cg-6), 38.5 (Cp-7),
127.5 (Cc-1), 120.2 (Cc-2), 145.8 (Cc-3), 146.7 (Cc-4),
114.3 (Cc-5), 120.2 (Cc-6), 137.4 (Cc-7), 117.4 (Cc-8)-
[T EDAE D, K60 AL By C. D 46
g%, BRI C A H PR RAAEC AR R, o F1 B IE
AR L 2 MR H, a F1 b R —
B 1 2 ANANFIR) H SRR 10 454 scikiria! ",
M EALE ) T TR A

1) 8: B KA s ESI-MS m/z: 493 [M—H] ;
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R T 494.45; 43 T4 CagHpnOr00 'H-
NMR (500 Hz, CD;0OD) 6: 7.15 (1H, d, J = 8.0 Hz,
Ha-5), 6.82 (1H, d, J = 8.0 Hz, Hx-6), 7.53 (1H, d, J =
16.0 Hz, Ha-7), 6.20 (1H, d, J = 16.0 Hz, Hx-8), 6.70
(1H, brs, Hg-2), 6.73 (1H, d, J = 8.0 Hz, Hy-5), 6.49
(1H, dd, J = 8.0, 1.5 Hz, Hp-6), 3.05 (1H, dd, J = 14.5,
4.0 Hz, Hg-70), 2.94 (1H, dd, J = 14.5, 4.0 Hz,
Hg-7PB), 5.09 (1H, dd, J = 4.0, 8.0 Hz, Hp-8), 6.45 (1H,
brs, He-2), 6.87 (1H, d, J = 8.0 Hz, He-5), 6.50 (1H,
dd, J = 8.0, 1.5 Hz, H¢-6), 4.38 (1H, brs, He-7), 5.65
(2H, brs, J = 16.0 Hz, Hc-8): °C NMR (125 MHz,
CD;0D) 8: 122.8 (Ca-1), 130.7 (Ca-2), 144.0 (Ca-3),
146.0 (Ca-4), 121.5 (Ca-5), 116.1 (Cx-6), 142.8
(Ca-7), 114.8 (C-8), 166.8 (Ca-9), 127.9 (Cg-1),
116.0 (Cg-2), 144.7 (Cg-3), 1442 (Cp-4), 115.4
(Cg-5), 120.7 (Cp-6), 36.5 (Cg-7), 73.3 (Cp-8), 172.1
(Cp-9), 131.6 (Cc-1), 113.9 (Cc-2), 1454 (Cc-3),
148.3 (Cc-4), 115.0 (Cc-5), 118.8 (Cc-6), 55.6 (Cc-7),
68.3 (Cc-8). A LHudh 5 cikpis —s(, w%e
B 8 s PHR TR A

AW 9: WHEAIAK: UV (nm): 286,
210; ESI-MS m/z: 717 [M—H], 519, 537, 339, 321,
295, 279; MXI T E AN 718.615 Tk
C36H30016. 'H-NMR (500 Hz, CD;0D) &: 6.80 (1H, d,
J=8.4 Hz, Ha-5), 7.22 (1H, d, J = 8.4 Hz, Hx-6): 7.46
(1H, d, J = 16.0 Hz, Hs-7), 6.28 (1H, d, J = 16.0 Hz,
Ha-8), 6.23 (1H, d, J = 1.8 Hz, Hg-2), 6.68 (1H, d, J =
8.5 Hz, Hg-5), 6.31 (1H, dd, J = 7.7, 1.8 Hz, Hg-6),
3.17 (1H, brd, J = 14.0 Hz, Hg-70), 2.79 (1H, dd, J =
14.0, 8.5 Hz, Hp-7p), 5.00 (1H, d, J = 8.5 Hz, Hy-8),
6.70 (1H, d, J = 2.0 Hz, Hc-2), 6.60 (1H, d, J = 8.0
Hz, Hc-5), 6.54 (1H, dd, J = 8.5, 2.0 Hz, He-6), 5.63
(1H, d, J = 4.4 Hz, Hc-7), 435 (1H, d, J = 4.4 Hz,
Hc-8), 6.58 (1H, d, J = 1.5 Hz, Hp-2), 6.48 (1H, brs,
J= 8.0 Hz, Hp-5), 6.30 (1H, d, J= 7.5, 1.5 Hz, Hp-6),
2.82 (1H, dd, J = 14.0, 12.5 Hz, Hp-7a), 2.90 (1H, d,
J=14.0 Hz, Hp-7p), 4.96 (1H, d, J = 12.5 Hz, Hp-8);
BC-NMR (125 MHz, CD;0D) &: 171.3 (C-9), 170.7
(Cp-9), 170.4 (Cc-9), 165.9 (Ca-9), 147.3 (Ca-4),
1473 (Cp-4), 145.8 (Ca-3), 145.5 (Cp-3), 145.1
(Cp-4), 145.1 (Cp-3), 144.0 (Cc-3), 143.9 (Cc-4),
141.8 (Ca-7), 1314 (Cc-1), 1279 (Cg-1), 127.6
(Cp-1), 125.0 (Cx-2), 122.8 (Ca-1), 121.2 (Cg-6),

1212 (Cp-6), 120.0 (Ca-6), 117.3 (Ca-5), 117.1
(Ca-8), 116.9 (Cc-6), 116.5 (Cc-5), 116.5 (Cp-5),
1159 (Cp-2), 115.6 (Cp-2), 1154 (Cg-5), 112.6
(Cc-2), 86.1 (Cc-7), 74.9 (Cp-8), 74.1 (Cp-8), 55.5
(Cc-8), 36.4 (Cp-7), 36.2 (Cp-7)o LA % 5 ki
w8, MY 9 N TIRIR B.

WEY 10: JoETEH K K, UV?»E;?H (nm):
202, 222, 288, 326, 340; ESI-MS m/z: 491 [M—H],
293,311, 276, 265, 249; AXF 4> iU &R 492.43; 43
TR A CaHxO10. 'H-NMR (500 Hz, DMSO-dg) J:
7.47 (1H, d, J= 8.4 Hz, H-2), 6.89 (1H, d, J= 8.4 Hz,
H-3), 7.82 (1H, d, J= 15.9 Hz, H-7), 6.34 (1H, d, J =
15.9 Hz, H-8), 6.64 (1H, d, J=1.8 Hz, H-2'), 6.65 (1H,
d, J = 8.4 Hz, H-5), 6.53 (1H, dd, J = 8.4, 1.8 Hz,
H-6'), 3.00 (1H, dd, J = 14.4, 4.8 Hz, H-7'a), 2.96
(1H, dd, J = 14.4, 7.8 Hz, H-7'B), 5.14 (1H, dd, J =
7.8, 2.7 Hz, H-8'), 6.84 (1H, s, H-3"), 6.63 (1H, s,
H-6"), 6.87 (1H, d, J = 11.4 Hz, H-7"), 6.84 (1H, d,
J=11.4 Hz, H-8"); “C-NMR (125 MHz, CD;0D) ¢:
123.4 (C-1), 123.9 (C-2), 116.2 (C-3), 150.8 (C-4),
144.8 (C-5), 131.1 (C-6), 142.5 (C-7), 116.0 (C-8),
166.7 (C-9), 127.9 (C-1"), 116.1 (C-2"), 143.9 (C-3"),
146.0 (C-4'), 114.9 (C-5"), 120.4 (C-6"), 36.5 (C-7'),
73.3 (C-8"), 172.1 (C-9), 121.9 (C-1"), 142.3 (C-2"),
108.3 (C-3"), 150.8 (C-4"), 146.9 (C-5"), 114.1
(C-6"), 131.4 (C-7"), 123.6 (C-8"). LA % 5 SCik
3 S, ME A 10 R PHIRIR C.

&Y 11 WEOKAK: mp 172~174 C;
ESI-MS m/z: 359 [M—H], 161, 197, 179, 133; A%}
PR 360.31: 43 TR CisHig0se 'H-NMR
(500 Hz, CD;0D) ¢: 6.98 (1H, d, J = 1.5 Hz, H-2),
6.72 (1H, d, J = 8.0 Hz, H-6), 6.89 (1H, dd, J = 1.5,
8.0 Hz, H-6), 7.49 (1H, d, J = 16.0 Hz, H-7), 6.20 (1H,
d, J = 16.0 Hz, H-8), 6.90 (1H, d, J = 1.5 Hz, H-2"),
6.64 (1H, d, J = 8.0 Hz, H-5), 6.55 (1H, dd, J = 1.5,
8.0 Hz, H-6'), 3.03 (1H, dd, J = 3.5, 14.0 Hz, H-7'0),
2.95 (1H, dd, J = 8.5, 14.0 Hz, H-7'B), 5.13 (1H, brd,
J = 8.5 Hz, H-8'); "C-NMR (125 MHz, CD;0D) ¢:
127.6 (C-1), 115.2 (C-2), 146.6 (C-3), 149.6 (C-4),
116.3 (C-5), 123.1 (C-6), 147.7 (C-7), 114.3 (C-8),
168.4 (C-9), 1292 (C-1'), 117.5 (C-2'), 146.0 (C-3"),
143.1 (C-4"), 116.5 (C-5"), 121.8 (C-6"), 37.8 (C-7"), 74.5
(C-8"), 173.5 (C-9). LA Fudhs 5 3cikhs — 5,
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WESY 11 RIS TR .

A 12: HER A mp 225~227 ‘C; ESI-MS
miz: 515 [M—H], 353, 191, 179; X4 75N
516.45; 7T H CpsHouOppo 'H-NMR (500 Hz,
CD;0D) d: 2.23 (1H, d, J = 12.0 Hz, H-2a), 2.40 (1H,
d, J=12.0 Hz, H-2p), 5.45 (1H, m, H-3), 3.58 (1H, m,
H-4), 437 (1H, m, H-5), 1.96 (1H, m, H-6a), 2.48
(1H, m, H-6B), 7.07 (1H, s, H-2'a), 7.03 (1H, s,
H-2'), 6.74 (2H, dd, J=2.0, 8.0 Hz, H-5'), 6.91 (2H,
dd, J = 8.0, 2.0 Hz, H-6'), 7.46 (1H, d, J = 16.0 Hz,
H-7'0), 7.38 (1H, d, J = 16.0 Hz, H-7'B), 6.22 (1H, d,
J=16.0 Hz, H-8'a), 6.15 (1H, d, J= 16.0 Hz, H-8'B);
BC-NMR (125 MHz, CD;OD) J: 80.9 (C-1), 35.0
(C-2), 72.3 (C-3), 70.5 (C-4), 68.8 (C-5), 37.4 (C-6),
173.4 (C-7), 125.8 (C-l'0), 1253 (C-1B), 115.8
(C-2'a), 114.7 (C-2'B), 145.7 (C-3'), 148.6 (C-4'0),
147.9 (C-4'B), 116.3 (C-5'0), 115.8 (C-5'B), 121.0
(C-6'a), 120.2 (C-6'B), 144.6 (C-7'x), 143.2 (C-7'B),
114.7 (C-8'0), 114.4 (C-8'B), 166.4 (C-4'w), 165.0
(C-4'B). gh&ScipIi! ™™, FERFIX W HPLC
EVESE, %Etb e 12 1, 3-SR TR

WA 13: EEMHARY); ESI-MS m/z: 471 2M+
Na]', 265, 253, 225 [M+H]", 207, 189; HHXt4> 15t
2l 224.25; 7 73Ul CoH 16040 'H-NMR (500 Hz,
CD;0D) §: 5.48 (1H, t, J = 7.9 Hz, H-8), 4.45 (1H, d,
J = 4.0 Hz, H-7), 3.80 (1H, m, H-6), 2.69 (2H, m,
H-4), 2.38 (2H, q, J = 7.5 Hz, H-9), 2.01 (2H, m,
H-5), 1.56 (2H, sext, J = 7.5 Hz, H-10), 1.00 (3H, t,
J=17.4Hz H-11); “C-NMR (125 MHz, CD;0D) ¢:
170.1 (C-1), 155.3 (C-3), 149.7 (C-3a), 127.7 (C-7a),
114.7 (C-8), 70.4 (C-6), 63.2 (C-7), 29.2 (C-9), 25.8
(C-5), 23.4 (C-10), 21.1 (C-4), 14.2 (C-11). LA ¥4k
ki — 8, M e 13 NI
fig Ho

AW 14: ToEOE i CREE; mp 213~214 C;
ESI-MS m/z: 138 [M]", 121 [M—OH]", 93 [M—
COOH]"; X4 7 & H 138125 4 F 4
C7H¢0;3. 'H-NMR (500 Hz, CD;0D) ¢: 7.86 (2H, m,
H-2, 6), 6.82 (2H, m, H-3, 5); "*C-NMR (125 MHz,
CD;0D) d: 170.6 (-COOH), 123.2 (C-1), 133.3 (C-2,
6), 116.3 (C-3, 5), 163.6 (C-4). LL % 5 ki ia
— g, A 14 T FRIEIE R

AW 15: ok i (B ; mp 201~203 C;

M5y 7R RN 1385 40 TN CHe03. 'H-NMR
(500 Hz, CD;OD) &: 7.79 (1H, dd, J = 1.5, 7.5 Hz,
H-4), 7.33 (1H, dt, J = 1.5, 7.0 Hz, H-6), 6.82 (1H, d,
J =15 Hz, H-2), 6.81 (1H, m, H-5); “C-NMR (125
MHz, CD;0D) 6: 168.9 (-COOH), 155.4 (C-3), 138.9
(C-6), 134.5 (C-5), 119.3 (C-2), 1152 (C-4), 111.2
(C-1)o LL_ ¥ sckipis— 80, S e s
15 gl LK FH R

&Y 16: LEEHIRGA (FEL; mp 157~
159 °C; AR 1B 138.12; 20 1304 C7HgOs.
'H-NMR (500 Hz, CD;OD) &: 10.36 (1H, brs,
-COOH), 7.94 (1H, d, J = 7.9 Hz, H-7), 7.54 (1H, dd,
J = 8.0, 7.8 Hz, H-5), 7.00 (1H, dd, J = 8.0, 7.9 Hz,
H-6), 6.94 (1H, d, J = 8.0 Hz, H-4); "*C-NMR (125
MHz, CD;OD) d: 174.8 (C-1), 111.3 (C-2), 162.2
(C-3), 117.8 (C-4), 136.9 (C-5), 119.6 (C-6), 130.6
(C-7). VAEEGH 5 e —8Y, sseth &
16 A ABFR IR R o

ED 17 ARG W (FED; mp 210~
212 ‘C; ESI-MS m/z: 165 [M+H]", 164 [M]", 163,
147,119, 107, 91, 65; AHXI 7> ¥ it &4 164.16; 47+
3l CoHg03. 'H-NMR (500 Hz, CD;0D) : 6.80 (2H,
d, J=8.7 Hz, H-3, 5), 7.49 (2H, d, J = 8.7 Hz, H-2, 6),
7.58 (1H, d, J = 16.0 Hz, H-2"), 6.28 (1H, d, J = 16.0
Hz, H-1'), 10.6 (1H, s, -OH), 12.4 (1H, s, -COOH):
BC-NMR (125 MHz, CD;0D) §: 146.7 (C-1), 115.6
(C-2, 6), 116.8 (C-3, 5), 161.2 (C-4), 131.1 (C-7),
127.2 (C-8), 171.0 (C-9). L% 55 SCiikdiiE —
H2, WA 1T R IR .

EY 18: HEHAK: mp 72~74 C;
IR vl (em™'): 3 386, 2 950, 1689, 1631, 1602, 1519,
1 441; ESI-MSm/z: 373 [M—H], 397 [M+Na]", 375
[M+H]": X7 RER 374345 757X N
CioH1505. 'H-NMR (500 Hz, CD;0D) &: 6.29 (1H, d,
J =15.6 Hz, H-2), 7.58 (1H, d, J = 15.6 Hz, H-3"),
6.81 (1H, d, J = 8.0 Hz, H-8"), 6.98 (1H, dd, J = 8.0,
1.2 Hz, H-9'), 7.08 (1H, d, J= 1.2 Hz, H-5"), 6.73 (1H,
d, J = 8.4 Hz, H-8), 6.60 (1H, dd, J = 8.4, 1.2 Hz,
H-9), 6.78 (1H, d, J = 1.2 Hz, H-5), 3.75 (3H, s,
-OCH3), 3.07 (2H, m, H-3), 5.22 (1H, dd, J = 7.5, 5.0
Hz, H-2); “C-NMR (125 MHz, CD;OD) J: 170.8
(C-1), 166.9 (C-1), 148.4 (C-7"), 146.6 (C-3'), 145.4
(C-6'), 14418 (C-6), 143.9 (C-7), 127.4 (C-4), 126.2
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(C-4"), 121.8 (C-9"), 120.4 (C-9), 116.1 (C-5), 115.1
(C-8"), 114.9 (C-8), 113.8 (C-5'), 112.7 (C-2"), 73.3
(C-2), 51.3 (C-10), 36.5 (C-3). VL L-%dli 55 scmkiiE
— 5, SR AT 18 N R R G

A 19: BOTEHMA: UVAEH (am):
290,329; IR veer (em™'): 3 424,2 926, 1693, 1 600;
ESI-MS m/z: 505 [M—H] ; AHX 73 it A 506.46;
27N CsH2010 'H-NMR (500 Hz, CD;0D) 6:
6.77 (1H, d, J= 1.5 Hz, H-2), 6.78 (1H, d, J = 1.5 Hz,
H-6), 7.88 (1H, d, J = 16.0 Hz, H-7), 6.22 (1H, d, J =
16.0 Hz, H-8), 6.70 (1H, d, J = 1.5 Hz, H-2), 6.66
(1H, d, J = 8.0 Hz, H-5'), 6.57 (1H, dd, J = 8.0, 1.5
Hz, H-6"), 5.14 (1H, dd, J = 8.0, 4.5 Hz, H-8), 3.05
(1H, dd, J = 15.0, 4.5 Hz, H-7a'), 2.96 (1H, dd, J =
15.0, 8.5 Hz, H-7B’), 6.80 (1H, s, H-2"), 6.59 (1H, s,
H-5"), 6.82 (1H, d, J = 8.5 Hz, H-7"), 7.28 (1H, d, J =
8.5 Hz, H-8"), 3.65 (3H, s, H-10"); “C-NMR (125
MHz, CD;OD) ¢: 132.5 (C-1), 124.8 (C-2), 143.9
(C-3), 1522 (C-4), 123.3 (C-5), 132.8 (C-6), 143.7
(C-7), 117.4 (C-8), 168.1 (C-9), 129.3 (C-1"), 117.6
(C-2"), 146.2 (C-3'), 145.3 (C-4'), 116.3 (C-5), 121.8
(C-6), 37.9 (C-7"), 74.7 (C-8"), 173.5 (C-9'), 52.1
(C-10", 125.0 (C-1"), 109.7 (C-2"), 147.3 (C-3"),
1483 (C-4"), 115.5 (C-5"), 1523 (C-6"), 117.5
(C-7"), 125.3 (C-8")o LA F-Hicdi 15 Srikgiis a5,
WO e S 19 THIR N FFE

1
I

5
11
e et e

B 3

6
13

I

4
il gmd B
IR Jm,Jt MJJL'M“JU_W\J’J L J\_W\JILH

4 @LTESR. 5%, JIISEMEY HPLC
DIEER
4.1 BILEEH

Agilent 1100 /& 280BAH (1351, QuatPump 42,
DAD £yl s, 4 HahidtFEas, Agilent HPLC (3% T
fEul . XB-Cig (A3 AE (250 mm X 4.6 mm, 5 um),
Part Number: Ult5B18425 (Welch Materials, Inc.),
Tk : Cig R4 (10 mm X 4.6 mm, 5 um, Alltech).
TN 0.8% FIR/KEEM (A) -HIEE (B), BN
it 0~30 min, 5%~19% A; 30~45 min, 19%~33%
A; 45~60 min, 33%~43% A; 60~70 min, 43% A
70~90 min, 43%~60% A. PAFIE 1.0 mL/min,
FEIR 30 °C, Kl K 254, 280 nm, #EFEE 5 uL.
4.2 HPLC EMNHER
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Fig.1 HPLC of Guanxinning Injection, Chuanxiong Rhizoma, and Salviae Miltiorrhiza Radix at 280 nm (I) and 245 nm (II)
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