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i, R B2 2 K2 rh 2GR AR 28 KA Rl U 4
FE N ERE (Sophorajaponica L) T1RAETE . HHYIFR
AAE T RiEh E AR R 25500
2 RESE

BT AIRK 8.0 kg, H 5.3.3 ffatiAflsr4k
70% 1) CBEES AR AR 3 YK, BRR 5300 2.
2.1.5h, WURFEAR, 1522 2.3 kg BURF
670 g, EtOAc-H,0 <}, 153 EtOAc EtOAc JZTT
UE K H,0 JZFEBUY 4500 78,197 385 g HU Iid
EtOAc # Bt (50 g) 28 i i A J2 H1[CHCL;, -MeOH
(100:0 — 100:2 — 100:3 — 100:5,V/V)— CHCl;-
MeOH-H,0(10:3:1,V/V/V, FJZ)— MeOH], 3:45
7 A 43(Fr. 1~7), Fraction 5(7.0 g)Z8 ODS #2247
[MeOH-H,0(30:70 — 40:60 — 50:50 — 60:40 — 70:
30 — 80:20 — 100:0, V/V)], #53] 12 4143 (Fr. 5-
1~12). Fraction 5-2(152.1 mg) 2545 & 0B AH €2,
15 (PHPLC) 4 B il #5159 8] 3,4- R BLORH
2 (1,104.1 mg) M 4-H 4 HE-3, 5 BN TR (4,
5.0 mg). Fraction 5-6 2 Sephadex LH-20 A fif it
JEHT A B2 (5,7.9 mg) o Fraction 6(7.5 g)£¢
ODS H:JZH[MeOH-H,0(10:90 — 45:55 — 50:50 —
60:40 — 70:30 — 80:20 — 100:0, V/V) 153 12 ~4H
43 (Fr. 6-1~12), Fraction 6-1(139.8 mg)%Z: PHPLC
[MeOH-H,0(12:88, V/V) |53 & il £ , 15 2% & T2
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(3,7.3 mg) . Fraction 7(7.0 g)%: ODS #1JZH[MeOH-
H,0 (10:90 — 45:55 — 50:50 — 60:40 — 70:30 —
80:20 — 100:0, V/V ) FE4551 12 4~ 53 (Fr. 7-1~12),
Fraction 7-3(1 318.7 mg)é}: PHPLC 4%, 53 5L
HRIRHE(2,7.3 mg) .
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WA 1: AR = P s PO AT AT
] (Q-TOF-ESI-MS) %5 Hvf 4785 7k
m/z 153.019 8 [M-H], # 5 HArF Xk CH04(caled
for C;H;0,,153.019 3), 'H-NMR(CD,0D,500 MHz)
8:7.57(1H,br. s,H-2),6.91(1H,d, J=8.0 Hz,H-5),
7.55(1H,br. d,ca. J=8 Hz,H-6)., “C-NMR(CD,0D,
125 MHz)8:123.0(C-1),117.8(C-2),145.9(C-3),
151.5(C-4),115.9(C-5),124.2(C-6),170.6(C-7).
ik "TH-NMR F1 BC-NMR 15548 5 Sciik[4] 7 4
1) 3, 4-ZFEHOR IR B AR — 2, s e b s
Y1k 3,4-— AR HR . M R RE R
(HSQC) 3E il o , 24 1E T SCilk (4] iz ik &4 C-2
D7 (8¢ 115.7) e C=5 £57(8: 117.7) LA LA

EW 2: AR, maPF Q-TOF-ESI-MS
25 Y 7B T m/z 167.035 2 [M=H], #fi i He
20 CH0, (caled for CeH;0,,167.0350), 'H-
NMR(CD;0D, 500 MHz)8:7.42(1H, br. s,H-2),6.80
(1H,d,J=8.0 Hz,H-5),7.41 (1H,br. d,ca. J=8 Hz,
H-6),3.83(3H,s,7-0CH?), “C-NMR(CD;0D, 125
MHz)8:122.6(C-1),117.5(C-2),146.2(C-3),151.8
(C-4),115.9(C-5),123.7(C-6),168.9(C-7),52.3
(7-OCH3), 3R '"H-NMR F1 "C-NMR 1558 53¢
R[S 1Y SR LAS IR H TR B R He B AR — 3, Bl 2
LAY 2 AFILARR R . Ead HSQC i iy i
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WEW3: AR, mHE Q-TOF-ESI-MS
25 Y G 743 B U m/z 169.013 4 [M-H], B & H
4 Fh CHOs (caled for C;Hs05,169.0142), 'H-
NMR (CD;0D, 500 MHz)8:7.06(2H,s,H-2.6), "“C-
NMR (CD;0D, 125 MHz)8:122.2 (C-1),110.4 (C-
2,6),146.4(C-3,5),139.6(C-4),170.6(C-7), ik
"H-NMR % %54 5 SCHR[6] 0 O 19 3% & 1B 4L
A3 USRI EY) 3 M TR

a4 AEBAR. ErHE Q-TOF-ESI-MS
25 Y HGE 2 1B U4 m/z 183.031 2 [M-H], B & H
TR CHO;5 (caled for CgH;05,183.0299), 'H-
NMR (CD;0D,500 MHz)8:7.04 (2H,s,H-2,6),3.85
(3H,s,4-0CH;), "“C-NMR (CD,0D,125 MHz)3:
128.1 (C-1),1104 (€ -2,6),151.6 (C -3,5),140.9
(C-4),170.5(C-7),60.8(4-0CH;) . il 5154 3
Y BC-NMR JEEc FHXT R B 5Emm 0 B i A &
MR AL, R IR HlRTL . RIS, 255
SEFEDR AL 24 BEAE[S 60.8, I A% T H Fis 1k F 48
Btk 2E RS (~53) ], HE PP A 5 4 fiAHIE .
F3& 'TH-NMR F1 "C-NMR #5548 5 SClk[7] 4
1 4—F AR -3, SR SR H R P 5l AR — B, il
KA 4 8 4-HE -3, 5- AR

WEWS: AR, moHE Q-TOF-ESI-MS
25 W R 188 T m/z 361.107 6 [M + C1]7, #fi 5
HA 70 CH,0,(caled for Ci,sH»,0,Cl1,361.106 0),
'H-NMR (CD;0D, 500 MHz)5:6.82(1H,br. s,H-2),
7.08 (1H,d,/=8.0 Hz,H-5),6.72 (1H,br. d,ca. J=8
Hz,H-6),3.32 (2H,m,H2-7),5.95 (1H,m,H-8),
[5.02(1H,br. d,ca. J=11 Hz) .5.05(1H,br. d,ca. J=17
Hz),H2-9],4.84 (1H,d,J=7.5 Hz,H-1"),3.48(1H,
dd,J=7.5.9.0 Hz,H-2"),3.47(1H,dd,J=9.0.9.0 Hz,
H-37),3.39 (1H,dd,J=9.0.9.0 Hz,H-4"),3.38(1H,
m,H-5"),[3.68(1H,dd, J=4.0.12.0 Hz),3.86(1H,br.
d,ca. J=12 Hz) ,H2-67], “*C-NMR(CD,0D, 125 MHz)
8:136.5(C-1),114.2(C-2),150.8(C-3),146.4 (C-
4),118.3(C-5),122.1(C-6),40.8(C-7),139.0(C—-
8),115.9(C-9),103.1(C-17),75.0(C-2"),77.9(C-
37),71.4(C-4),78.2(C-5"),62.6(C-6"), & 'H-
NMR 1 BC-NMR 1% %40 55 SCHR[8]H iz 18 10k
TR MBI EEAR -5, MG 5 MM
TR
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Study on phenolic acids from Flos Sophorae
LIU Li-li, LI Xiao-xia, CHEN Yue, SUN Jin, LIU Er-wei, ZHANG Yi
(Key Laboratory of Traditional Chinese Medicinal Chemistry and A nalytical Chemistry of Tianjin,
Tianjin 300193, China)

Abstract: [Objective] To investigate the phenoic acids of Flos Sophorae for further research and development.
[Methods] The chemical components were obtained by using chromatographies such as silica gel, ODS, Sephadex
LH-20 and HPLC, and identified by the chemical and physical methods, especially spectral analysis. [Results] Five
phenoic acids were obtained and identified as 3,4-dihydroxybenzoic acid (1), protocatechuic acid methyl ester (2),
gallic acid (3), 4-methoxy-3,5-dihydroxybenzoic acid (4), and citrusin C (5), respectively. [Conclusion] Compounds
2,3, and 5 are obtained from sophora genus firstly.

Key words: Flos Sophorae; phenolic acid; structural elucidation
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