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Chemical Constituents from Shuanghua Baihe Tablets

WANG Hongmin, ZHENG Lu, CONG Haijian, FANG Lianxiang, ZHU Huarong, WU Bin*(Shanghai Haini
Pharmaceutical Co., Ltd., Yangtze River Pharmaceutical Group, Shanghai 201318, China)

ABSTRACT: OBJECTIVE To study the chemical constituents from Shuanghua Baihe tablets. METHODS The compounds
were isolated and purified by the methods of macroporous resin, Cg, Sephadex LH-20, MCI column chromatography, and the
structures were elucidated by the means of HPLC, TLC and spectral analysis, and physiochemical properties. RESULTS Eight
compounds were isolated and identified as chlorogenic acid (I ), magnoflorine (II'), columbamine (III), epiberberine (IV),
coptisine (V), jatrorrhizine (VI), berberine (VII), and palmatine (VI). All the isolates were assigned to herbs. CONCLUSION
Compound I belongs to Lonicera Japonica Flos, and compounds II-VII belong to Coptis Rhizoma.

KEY WORDS: Shuanghua Baihe tablets; chemical study; chlorogenic acid; berberine

XA H A 7 & B #3% (Coptis Rhizoma).
Hi T (Corydalis bungeanae Herba). #R 5 #R (Isatis
Radix). % %i(Arnebiae Radix). 4431t (Lonicera
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Japonicae Flos). V& 1T M- (Lophatheri Herba) ¢ JIH |
£ Hh 3% (Rehmanniae Radix). & (Lilii Bulbus)+
41 3% (Asari Radix et Rhizoma)10 Wk 24 21 pl Y A Bk
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2y, BAEMNG K. BEEimsshak, BT
BAERE DS O BHGE, fEIGK ES
HHHERN G S, TRt A L E N
By, T RER. ¥ ANEZ, &1L,
WATH . deE. A HA RN, RN
Vet URAR 2, A5, JLIOE#G5E K. s
Stz ot

75 770 i B A A R IR T AR R
T3 Tk 1 0 1 B O TR 5 A R A o
fitts 5 AR AR PR ) B B AN R
T HIEAE A R I R R, AR A e A
B HPLC-Q-TOF-MS/MS X XAt H & F M HAR K
RUFF= BT T BN RE G R 0 8T, %
&AL A 32 4, FENEYIEE e 2 2t
ARSI A R KFLW R Cig+ Sephadex LH-20.
MCI S5 3 7 V2550 WAL B & 1 AT T4 22 oy
WA, MARILn a8 Meaw, fSBhmE
FHEGE . 2 AR RIS b, 0 e R
FR(T). ARZAEH(ID). SEMBE SR R /NEE
B(IV) BOERR(V )~ Z9ARBE(VD) . /NEBERR(VI) A B2
DTV 1), Ho b &9 1 RIET 20 & 8L,
A T ~VIDR I T 250 35 5%

1 UFESHH

Agilent 1260 1= BB AR EL (35 B Agilent 2
7)), it N Agilent Extend Cig #4(250 mm X
4.6 mm, 5 pm); Bruker DPX-400 ¥R 3 4R A% (B 1
Bruker A #)); Milli-Q Advantage A10 #4i/K R 4;
(35 H Millipore 2 7).

KALWE D101 8 B8 A 22 50 A BR &
Al); Cig3HEN10 pm, HA YMC A #]); Sephadex
LH-20(H A =25/ 7]); MCI(H A =3 N 7]); kL
G254 W(H BWFEN ) 53] );s SPE Cis #E(EH
Agilent A #]); HEE(GrHral, B2EBMLERFIE
FRAF]); FEE(tEAl, S5 Merck A R]); BERR(D
whal, EZERMFRAARAR): ik, &
TOREEAMR . RE. S, . e, £
M. HAE 4 10 WM BB TILZ LR E
Mg R 2 A R A F S, 29 B2 e
W FL Bt 24 RO 2K B A 98 R S8, bR AR
AT LigE R RE; XEEAH TER
G ERFR AR, fiL5: 201505261);
S HE L R LS. ZL20131008LYS). AEUHEG
WIS ZL20130912FJ)). #hER/NEERK (L5 -
hE IR 252 2016 4E 5 55 33 555 5

ZL20130522XBJ) « #h W & 5T (#t 5
Z120130815BMT) 341 H m & 35 BA A= ¥ BH A R
AT, AiE=98%.
2 HESHR
2.1

BOAE E & T8 K 100 g, F KL AE D101
BB, KIRE 10%, 30%, 50%, 70%, 90%,
100% St BB, 153 10 N2H55 Fr.l~ Fr.10.
Moy Fr2(30.5 )4 Cis Uil 5, KA 10%,
20% , 30% FBERL BEVE ML, 15 4 A WA 5
(Fr.2.1~Fr.2.4). 404} Fr.2.3(549.2 mg)x £ 4 LH-20
afift, 95%cmEBEN, /A 1(10.1 mg). 45
Fr.5(4.6 g)% Cys 13 73 55, X H 10%,20%, 30%,
35%, 40%, 50%FHEERLEEGENL, 13 10 AL
(Fr.5.1~Fr.5.10). #14%> Fr.5.2(340.7 mg)4: LH-20 t&
HEAif, 95% LML, HAI(9.0 mg). 4
4% Fr.5.4(275.8 mg)%& MCI i alifh, 30% H s
Ve, 540 &WII(17.4 mg). Fr.5.6 (1.3 g)ikik
2 MCI i f1 LH-20 &Bifdift, BSiamV
2l.4mg) . L &YV (243 mg) fl 1tk & ¥ VI
(14.7 mg). 7Y Fr.6(6.5 g)4& Cis (i 5y, Kk
 10%, 20%, 30%, 35%, 40%, 50%Z. Mk
Ve, 15 8 N4 (Fr.6.1~Fr.6.8). 417> Fr.6.7
(2.12 o) RE 4 MCI M1 Cig A3 735, 20%, 30%,
40% FF RS B e b, 7346 A I VIN(45.0 mg) Ffk &)
VII(25.6 mg).
22 4% E

a1 gk, 5orn a5 R
L ERI, 3 AR RGCHIMBE-TNE, R4
-, — & ke-H RT3 —%, HPLC fu
W5 2 J5 R % B ) 0GB ) B 58 ARl —
"H-NMR(400 MHz, DMSO-ds) 6y 7.42(1H, d, J=
15.9 Hz, H-7), 7.03(1H, d, J=2.1 Hz, H-2'), 6.98
(1H, dd, J=8.0, 2.1 Hz, H-6"), 6.77(1H, d, J=8.0 Hz,
H-5"), 6.15(1H, d, J=15.9 Hz, H-8'), 5.08(1H,
brd, J=5.1 Hz, H-5), 3.94(1H, brs, H-3), 3.55
(1H, br d, J=5.1 Hz, H-4), 1.98(2H, br d, J=5.0 Hz,
H,-2), 1.90Q2H, m, H»-6). Z%t&%) "H-NMR %
P 5 SCHR[STHRE 1 23 J5t B R e AR — B, e N
2x J7 FR (chlorogenic acid, 1)

WEWI: #EEAk, 'HNMR@A00 MHz,
CD;0D) oy 6.67(1H, d, J=7.3 Hz, H-9), 6.49(1H,
d, J=7.3Hz, H-8), 6.48(1H, s, H-3), 3.81(3H,
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s, 10-OCHs), 3.76(3H, s, 2-OCHs), 3.48(1H, m,
H-6a), 3.45(1H, m, H-5a), 3.23(3H, s, N-CH;-0),
3.17(1H, m, H-48), 3.11(1H, m, H-58), 2.96(1H,
m, H-7a), 2.793H, s, N-CHs-f), 2.63(m, 1H,
H-4a), 2.45(t, J=11.6 Hz, 1H, H-7p). “C-NMR
(100 MHz, CD;0D) ¢ 152.9(C-2), 151.6(C-10),
150.4(C-1) , 149.6(C-11), 123.4(C-11a), 123.3
(C-1a), 126.1(C-7a), 121.1(C-11b), 117.5(C-8),
116.1(C-3a), 110.5(C-9), 109.5(C-3), 71.0(C-6a),
62.4(C-5), 56.4(10-OCH;), 56.1(2-OCH3), 31.6
(C-7), 24.7(C-4)o LA EHHR 5 SCHR[6]14E AR =
TE0 B 4m A — 8, WS E N AW
(magnoflorine, 1II).

WAL A, 5 R RS IR
UL Z A, RefH—30, HPLC Al 5 JE B
OB X R 0 B 1) % 46 ARl — 3. "H-NMR
(400 MHz, CD;0D) dy 9.70(1H, s, H-8), 8.45(1H,
s, H-13), 8.11(1H, d, J=9.1 Hz, H-12), 7.58(1H,
d, J=9.1 Hz, H-11), 7.52(1H, s, H-1), 6.80(1H,
s, H-4), 496(2H, t, J=6.1 Hz, H-6), 3.22(2H,
t, J=6.1 Hz, H-5), 4.08(6H, s, 9-OCH3, 10-OCHj3),
3.98(3H, s, 3-OCHs). %A% "H-NMR $35 5
SCHR[7]4038 B AR B CORRECHE — 8 M vk
IB7 B (columbamine, III).

WEMIV: #HEEE, 'H-.NMR400 MHz,
CD;0D) 8, 9.70(1H, s, H-8), 8.81(1H, s, H-13),
7.88(1H, d, J=8.0 Hz, H-11), 7.83(1H, d, J=8.0 Hz,
H-12), 7.63(1H, s, H-1), 7.03(1H, s, H-4), 6.45
(2H, s, -OCH,0-), 4.882H, m, H-6), 3.97(3H,
s, 2-OCHj;), 3.92(3H, s, 3-OCHs), 3.26(2H, m,
H-5); *C-NMR(100 MHz, CD;0D) ¢ 152.6(C-3),
149.7(C-2), 147.9(C-10), 144.5(C-9), 144.1(C-8),
137.9(C-13a), 133.3(C-12a), 128.7(C-4a), 121.8
(C-12), 121.1(C-11), 121.0(C-13), 119.3(C-13b),
112.5(C-8a) , 111.0(C-4) , 108.5(C-1), 104.9
(-OCH,0-), 56.2(C-6), 55.8(2-OCH3), 55.5(3-OCHs),
26.5(C-5). LA b#dm 5 SClR 814 IE 1 22 /) BE Bl £k
PEHE A — B, W% RN BET (epiberberine, V).

&Y Ve #GE g, "H-NMR(400 MHz,
CD;0D) 6, 9.71(1H, s, H-8), 8.71(1H, s, H-13),
7.87(1H, d, J=8.0 Hz, H-11), 7.83(1H, d, J=8.0 Hz,
H-12), 7.63(1H, s, H-1), 6.84(1H, s, H-4), 6.45
(2H, s, -OCH,0-), 6.09Q2H, s, -OCH,0-), 4.89
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(2H, m, H-6), 3.23Q2H, m, H-5); "“C-NMR
(100 MHz, CD;OD) dc 151.0(C-10), 148.8(C-3),
148.1(C-2), 144.6(C-8), 144.1(C-9), 137.8(C-13a),
133.2(C-12a), 130.6(C-4a), 121.9(C-12), 121.6
(C-13b), 120.7(C-13), 120.7(C-11), 112.5(C-8a),
108.2(C-4), 105.3(C-1), 105.0(-OCH,0-), 102.5
(-OCH,0-), 56.0(C-6), 27.0(C-5). PL L%k 5¢
Wk [81FIIE I B R B A B AR — B, WU N
Tii(coptisine, V).

WEWVI: #EE Ak, 'H-NMR400 MHz,
CD;OD) 6y 9.71(1H, s, H-8), 8.74(1H, s, H-13),
8.08(1H, d, J=8.0 Hz, H-11), 7.97(1H, d, J=8.0 Hz,
H-12), 7.63(1H, s, H-1), 6.84(1H, s, H-4), 4.48
(2H, m, H-6), 4.18(3H, s, 9-OCH;), 4.09(3H,
s, 10-OCH3), 4.003H, s, 2-OCHs), 3.18(2H, m,
H-5); C-NMR(100 MHz, CD;0D) ¢ 150.6(C-9),
150.5(C-2), 148.4(C-3), 145.0(C-8), 144.5(C-10),
139.1(C-13a), 134.2(C-12a), 129.1(C-4a), 126.8
(C-12), 123.1(C-11), 122.0(C-13b), 119.7(C-13),
118.2(C-8a), 114.7(C-4), 108.8(C-1), 61.3(9-OCHs3),
55.7(10-OCHs), 56.4(2-OCH;), 56.2(C-6), 26.4
(C-5) LA ds 5 SCHR[81Hi 38 1) 24 MR B A0 48 A
—H, WU E P jatrorrhizine,  VI).

APV B8 Gl A, 5 Ot HE 7 BE R
LRI, RefH Y5, HPLC &5 /NG AR
HE U ) B 2R AR TR i — 8. 'H-NMR
(400 MHz, CD;0D) 6y 9.75(1H, s, H-8), 8.69(1H,
s, H-13), 8.10(1H, d, J=8.3 Hz, H-11), 7.98(1H,
d, J=8.3 Hz, H-12), 7.64(1H, s, H-1), 6.94(1H,
s, H-4), 6.09(2H, s, -OCH,0-), 4.91(2H, t, J=
6.4 Hz, H-6), 4.18(3H, s, 9-OCH;), 4.09(3H, s,
10-OCHs), 3.24(2H, t, J=6.4 Hz, H-5); “C-NMR
(100 MHz, CD;0D) dc 151.0(C-10), 150.8(C-3),
148.7(C-2), 144.6(C-9), 145.2(C-8), 138.5(C-13a),
134.0(C-12a), 130.7(C-4a), 126.8(C-11), 1233
(C-12), 122.1(C-8a), 120.7(C-13b), 120.3(C-13),
108.2(C-4), 105.3(C-1), 102.5(-OCH,0-), 61.3
(9-OCH3), 56.4(10-OCHs), 56.0(C-6), 27.0(C-5).
ZALE W) "H-NMR Hl PC-NMR %4 5 SCk[9]3 18
() /0N BE B 40 4 6 AR — B, W% e o b BE T
(berberine, VII).

WAV sEE A, 5O s Sy
R, RefE—%, HPLC Bl 5 B 5 yT krife

hE AR 252 2016 4E 5 755 33 555 5 ]




iyt W TR % 2K AR M — 3. "H-NMR(400 MHz,
CD;0D) 8, 9.78(1H, s, H-8), 8.88(1H, s, H-13),
8.10(1H, d, J=8.8 Hz, H-11), 8.00(1H, d, J=8.8 Hz,
H-12), 7.63(1H, s, H-1), 7.03(1H, s, H-4), 4.87
(2H, t, J=6.4 Hz, H-6), 4.193H, s, 9-OCHj),
4.08(3H, s, 10-OCH3), 3.97(3H, s, 2-OCHj),

3.92(3H, s, 3-OCH3), 3.52(2H, t, J=6.4 Hz, H-5).
BC-NMR(100 MHz, CD;0D) d¢ 152.6(C-9), 150.7

(C-3), 149.7(C-2), 145.2(C-8), 144.5(C-10), 138.6
(C-13a), 134.0(C-12a), 128.9(C-4a), 126.8(C-12),
123.3(C-11), 122.1(C-13b), 120.1(C-13), 119.3
(C-8a), 111.0(C-4), 108.7(C-1), 61.3(9-OCHs),
56.4(10-OCH;), 56.1(2-OCH3), 55.8(3-OCHs),
55.4(C-6), 26.7(C-5). % AL &% 'H-NMR Al
PC-NMR $4f 5 SCHR[O T3 ) B 2 T $e 2 A —
|, W% w NE ST (palmatine, V).

Bl1 Afhbi I ~VIHy 24
Fig. 1 The structures of compounds I ~VII

2.3 HEMIA

231 k%M ki~ Agilent Extend Cig
(250 mmX4.6 mm, 5 pm)JNEEFHIEE, KK
o289 nm; AR A 25°C s AR BN 1.0 mL-min '
HEFEEN 5 uls WEHHIN HEE-0.015 mol- L™ B R
MR CONBER 1) pH=3), 1 FZ ¥t 0~12 min,
5%—10% H % ; 12~25 min, 10%—22% H /¥ ;
25~35 min, 22%—>27%HEE; 35~40 min, 27%—
30% H % ; 40~60 min, 30%—>35% F % ; 60~70 min,
35%—>95%F ¥; 70~75min, 95% % .
232 FEMEIE O A H
BAEE AN FE®H 20 mg, M 2mL, @&
WfE, 2 0.45 um JERRJE, BTG . @R H it
I A% S AT R, A BRI
0.84 g. £4R1E 0.50 g mg. R 0.50g. HE
0.50 g T HL T 0.50 g« AEHLTEE 0.47 g K H 0.38 g
i 0.37g. HRIEAR 0.36 g+ HEfH 0.08 g, 7 E
THEHERIE+, WA 50%ZE 10 mL, HH
30 min &, HKIXKZ 0.45 pm JEREJERL, SPE /M T
MRS RIS AL EW T~V % . R RIS
WA 1 mg, IS BH SR Z N 100 pg L™
hE IR 252 2016 4E 5 55 33 555 5

w3z A
ERaIN

Vil Vil

(VAT o

233 WEVARE BIEXEE SR 5 &R
MM SVERE T, WE 2, AR SCHRiERTE O,
WGP T RIET 20 &6, &9 I~VIRYE
T2t ik

0 10 20 30 40 50 60 70
t/min

B2 XHEEH. EERGMUENEH [~V HPLC
i
Fig. 2 HPLC spectra of shuanghai baihe tablets, herb

medicines and compounds I —VII

3 iR

AHFFEXS RAE H & A IR AT T R4
WHoe, MWHFERT ARS8 MG, &K
5N I 2 1 S 2 S0k 29 50 48 8 MR R TR (T ).
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WE: BH AR 6 A A Aokt A it 5t B Ao MR AT R ARF MGk, 53k AZRTFERAWA AL EH, 2
Wi, e, A, TR, BRALE AR 6 AT A A RDAT A, KA KRR, 3t B AR A M RATER
MRIPARHILE WA, R B A ASHHZ 'HNMR. IR = MS 54 #3E, A4 Vb F= Ve I R iR 18 3k R 2h it 14
23 A (110.1£27.5)s #2(107.1£29.4)s, B EF KT = & BB LL[(150.4£38.5)s](P<0.05). £E  Z A RB LR EHiRA.
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Design, Synthesis and Antidepressive Activity of Fluorine-containing Morpholinol Derivatives

TANG Xiaomin, XIAO Xinrong*, GUO Qian, TIAN Fangjie, LUO Tian(University of South China, Hengyang
421001, China)

ABSTRACT: OBJECTIVE To synthesize 6 kinds of fluorine-containing morpholinol derivatives and to explore their
antidepressant activityy. METHODS The target compounds were synthesized from trifluoromethyl substituted propiophenone
via bromination, amination, cyclization, reduction, acidification. The antidepressant activity of all synthesized compounds were
evaluated by the forced swimming test in mice. RESULTS  The structure of target compounds were identified by '"H-NMR, IR

BEEWME: WA RHEHRIIE (2014F13134)
EZBAN: B/, B, Bitkds  Tel: 15200517885  E-mail: 15200517885@163.com  RIE(EE: H#sE, ¥, Wit, #¥E  Tel
15173489408 E-mail: 2894587266@qq.com

-576- Chin ] Mod Appl Pharm, 2016 May, Vol.33 No.5 R E AR P 25 2016 4E 5 46 33 B4 5




