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HHE :[B#9] X EE (Sophora japonica 1)K 70% L FEHE B 1k 2 B AT AR SERIFFT , S T &R FRZAH B 5% TR AR AL
WAl [F73E] R HIEARERS SR ODS | Sephadex LH-20 S5 (035 K sy sl AR (0385 55 ik b T 4 B8 aliAk, i i
AL BT RO ST S AL S I EE . (45 R] I ERRIRTRIMECH 70%11 ZE U h J3 85 %58 T 6 SRk L
EW, 535K icariside F2(1) gallic acid 3-0-B-D—-(6"-0~galloyl ) —glucopyranoside (2 ) ,ethyl —a~L~rhamnopyranosyl
(1—6)-B-D-glucoside(3) \Et—(6-0-p-hydroxybenzoyl )-8 -D—-glucopyranoside (4 ) | il Jif 1 I fii S0 4% 4 (5) A ZEfe (4
HIR(6). [EERULEY 1~5 MBI Th e B 8L &

KRR MK (= 0y B E
FE SRS R284 XERERIRAD: A

BRKPERTE Ry, HAT I L kAL, TS K
SETNAL, Wi RBIF 9 WX e O LA 26 L T A i
B RIS AL A T 2SS A R BB R 1
I EPOUN /i bt I ot O A= € S U S €N
VERIN R SOR FHRAL I AR AR TEAH A e L A
ODS FEJZHr il % B = RO AR Y I7 5 XK 709% £
BRI 7 B AR ST 5T AR 3 R v, 3 B M
T 6 DRI, IR -5 SO 75 vk
PEAT T Y658, 439K icariside F2(1) gallic acid 3-0—
B-D—(6'-0-galloyl)—glucopyranoside(2) .ethyl-a—L—
rhamnopyranosyl (1—6 ) -3 -D—glucoside (3) \Et-(6-
O—-p-hydroxybenzoyl ) - -D—glucopyranoside (4 ) ,
IR E i S (5) S Ae e V=R (6) o Horp, 1~5 Oy
H IR A o B R R AL S
1 EFESHH

Bruker 500 MR i FAZREHARIEEL (FEE Bruker
237, Avance 1l 500 MR), ZZHE(E 6500 F51 PUZEAT-
TRATHS (A AL (SE[E Aglient 23 F], 6520 Accurate—
Mass Q-TOF LC/MS) . H:ZHr kR (F SiEie T
J7,48~75 pum), T2 0 A s T (LA IR
FHIRAAF]D),0DS(HA YMC AFRAF],50 wm), D101 K
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FLIR R A (R HEEE G TABRA ] ,0.3~1.25 mm);
T 75 AL (P2 E IKA 23 \] L, IKA RV 10); 707 AL 5
BORAR 35 AL (321 Aglient A F], Aglient1260 ) ;
il £ 75w R B A (H AR S A F] L LC-8A).o
Cosmosil 5 C18-MS—II 43 Hr /4] 45 #1 ( H A Nacalai
Tesque Inc.,250 mmx4.6 mm/250 mmx 20 mm,
5 wm)o

S 6 i R (2 A sk o0 4 ) ¥ ok e
BHERHE A R E ™6

EMKTF 2010 4F 10 H W {2 E i, i Kt
H R 2 K2 TP AR AR 2R R AT I8 A O [ AR
(Sophorajaponica L)W THEAERS o FEHWIARAFEIL T
REE AR A B 25T 0o
2 EESE

BAIMEK 8.0 kg, H 5.3.3 5t iRfLsr4k
70%I1) 2 B ROIMAR TR R E 3 VK, BR300 2.
2.1.5h, JWEFSER], MENRE 2.3 kg BURE
670 g, | EtOAc-H,0 <}, 153 EtOAc EtOAc JZTT
TE K L0 JZAERW 5350 78,197 .385 g B H,0 JZ
FEU(330.3 9)IR T 6 LKH, 22 D101 KALI A
e FEAE /3 85 (H,0 — 95% EtOH — Acetone ) , 153
H,0.95% EtOH K PN BRGENE 4 43 0 R 213.1.122.1,
8.2 go WL LR EtOAc ZHH (50 ¢) ZREMCH:ZHT
[CHCL,—MeOH( 100:0 — 100:2 — 100:3 — 100:5,V/
V)— CHCL-MeOH-H,0(10:3:1,V/V/V, FJZ)—
MeOH], 345 7 A~ 43 (Fr. 1~7), Fraction 6(7.5 g)£&
ODS H:JZH[MeOH-H,0(10:90 — 45:55 — 50:50 —
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60:40 — 70:30 — 80:20 — 100:0, V/V)Jf53] 12 14
43 (Fr. 6-1~12), Fraction 6-2(139.8 mg )£l £ 4 15
WM (5 3% % (PHPLC ) 43 &5 i 4% [ MeOH - H,0
(12:88,V/V)],152! 5(7.8 mg). Fraction6-3(14620mg)
28 78 BOOH €335 1 A5 [MeOH —H,0 (45:55,V/V);
230 nm]i53] 11 N4 5 [Fr. 6-3-1~11], Fraction 6—
3-5(58.8 mg) 4 PHPLC 43 &5 il £ [MeCN -H,0 (20:
80,V/V)],#58 4(2.5 mg),

B3R 95% EtOH BE Y (72 o) S RERAEJZ BT
[CHCl; — CHCL,—~MeOH (100:2 — 100:5 — 100:7,
V/V )— CHClL,-MeOH-H,0(10:3:1 — 7:3:1 — 6:4:1,
VIV/IV, T JZ)— MeOH], 275 19 443 (Fr. 1~19),
Fraction 12(3.3 g)% PHPLC #ll#&[MeOH-H,0(20:80
— 40:60 — 50:50 — 60:40 — 100:0,V/V)], 753
21 M43 (Fr. 12-1~12-21)., Fraction 12-11(107.6 mg)
2t Sephadex LH-20 112 #f[MeOH-H,0(1:1,V/V),
53] 5 NS (Fr. 12-11-1~12-11-5) . Fraction
12-11-2(58.7 mg) % PHPLC[CH;CN-H,0 (15:85,
V/V)+ 1% HAc5r il 4, 75 2] 1(8.0 mg) . Fraction
13(5.0 g)Z ODS H:JZH[MeOH-H,0(10:90 — 20:80
— 30:70 — 40:60 — 50:50 — 60:40 — 70:30 — 100:0,
V/IV)], HEF] 15 N5 (Fr. 13-1~13-15),
Fraction 13-5(50.4 mg)Z: PHPLC 43 25| 45 [MeOH-
H,0(12:88,V/V)+ 1% HAc], 5% 3(16.8 mg).
Fraction 14 (6.0 g) % ODS # JZ #F [MeOH -H,0 (30:
70— 40:60 — 50:50 — 60:40 —70:30 — 80:20 —
100:0, V/V)], 245 2] 10 421453 (Fr. 14-1~14-10).
Fr. 14-2(23.2 mg) % PHPLC 43 & #1 45 [MeOH-H,0
(15:85,V/V)+ 1% HAc], 153 6(8.8 mg ), Fraction 19
(5.5 g)% PHPLC 4 [CH:CN-H,0 (13:87,V/V) +
1% HAc,V/V)], H455] 17 244> (Fr. 19-1~19-
17). Fraction 19-3(246.9 mg) %43 & i 4 PHPLC
[CH;CN-H,0(10:90, V/V )+ 1% HAc], 753 2(21.1 mg).
3 HMERE

MBS RN AL A P S5 DL 1,

31 &M 1 AEBKR. mHE Q-TOF-ESI-MS
25 > T B 104 miz 425.141 2 [M + Na]*, B &
HA 708 CisHy0 o caled for CigHy0,0Na,425.141 8),
"H-NMR (DMSO —d,, 500 MHz)8:7.40 (2H,br. d,ca.
J=8 Hz,H-2,6),7.35(2H,1 like,ca. J = 8 Hz,H-
3,5),7.28(1H,t like,ca. J=8 Hz,H-4),4.57 .4.78(1H
each,both d, J=12.0 Hz,H,-7),4.22(1H,d, J=7.5 Hz,
H-1'),3.04 (1H,dd,J = 7.5.8.5 Hz,H-2' ),3.14
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(1H,dd,J=8.5.9.0 Hz,H-3"),3.02(1H,dd,J = 9.0,
9.0 Hz,H-4'),3.27(1H,m,H-5"),[3.44(1H,dd, ] =
7.0.11.5Hz),3.88 (1H,br.d,ca. J=12Hz),H,~6'],
491(1H,d,J=3.0 Hz,H-1"),3.79(1H,d, J=3.0 Hz,
H-2"),3.60.3.88(1H each,both d,J = 9.0 Hz,H,~4" ),
3.35(2H,s,H;-5") . "C-NMR(DMSO-dg, 125 MHz)5 :
137.8(C-1),127.7(C-2,6),128.0(C-3,5),127.3(C-
4),69.4(C-7),101.8(C-1"),73.3(C-2"),76.5(C-
3'),70.2(C-4"),75.6(C-5"),67.6(C-6"),109.2(C-
1"),75.8(C-2"),78.7(C-3"),73.2(C-4"),63.1(C-
5"), ZEY G Z 1ID-NMR & U 4% 'H-"H
COSY .HSQC A HMBC 7EN ) 2D-NMR & T ,
YE5E N icariside F2U),

32 kEW2 AEHER. P Q-TOF-ESI-MS
o5 1 HHE 3 188 T m/z 483.080 7 [M-H], #i & H:
53 TFEN CooHayO14(caled for CooHo014,483.078) o 'H-
NMR (DMSO —ds, 500 MHz)8:7.26 (1H,br. s,H-2),
7.14(1H,br. s,H-6),4.81(1H,br. s,H-1"),3.18(1H,
dd,J=7.5.8.5 Hz,H-2'),3.42(1H,dd, J=8.5.9.0 Hz,
H-3'),3.69(1H,dd,/=9.0.9.0 Hz,H-4'),4.25(1H,
br. d,ca. J=11 Hz,H-5"),[3.44(1H, m, overlapped ),
4.44(1H,br. d,ca. J=11 Hz),H,-6'],7.04(2H, br. s,
H-2",6")., "C—NMR(DMSO-d,, 125MHz)5:122.2
(C-1),111.9(C-2),145.3(C-3),139.0(C-4),145.2
(€C-5),108.5(C-6),102.5(C-1"),73.2(C-2"),75.2
(C-3"),69.3(C-4'),74.0(C-5"),63.1(C-6"),119.1
(C-1"),108.5(C-2"),145.5(C-3"),138.4(C-4"),
145.5(C-5"),108.9(C-6"),165.8(C-7"),167.6 (1-
COOH). ZALBWIIE5H 24 ID-NMR K ALFE H-
'H COSY .HSQC & HMBC fE N i 2D-NMR % i
AT, %58 N gallic acid 3-0-B-D-(6'-0-galloyl )
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glucopyranoside!,

33 kEW3 A, =P Q-TOF-ESI-MS
U HHE O T3S U m/z 377.142 6 [M+Nal, i e
SR CHx0,0( caled for CyHyO0Na,377.141 8)
"H-NMR (DMSO —d,, 500 MHz)8:1.14 (3H,t,J =
6.5 Hz,H;~1),3.49.3.76 (1H each,both dd,J=7.0.
10.0 Hz,H,-2),4.11(1H,d,J = 7.5 Hz,H-1"),2.94
(1H,dd,J=7.5.8.5 Hz,H-2"),3.13(1H,dd, ] = 8.5,
9.0 Hz,H-3"),2.98(1H,dd,J=9.0.9.0 Hz,H-4"),
3.25 (1H,m,H-5"),[3.43 (1H,m,overlapped ), 3.80
(1H,br. d,ca. J= 11 Hz),H,-67],4.59(1H,br. s, H-
17),3.61(1H,br. s ,H-2"),3.42(1H, m, overlapped,
H-3"),3.18(1H,dd,J=9.5.9.5 Hz,H-4'),3.45(1H,
m,H-5"),1.13(3H,d,J = 6.5 Hz,6'-CH;), “C-NMR
(DMSO-dg, 125 MHz)5:15.1(C-1),63.8(C-2),
102.5(C-1"),73.3(C=2"),76.5(C-3"),70.2(C-4"),
75.3(C-5"),67.1(C-6"),100.8(C-1"),70.4(C-2"),
70.5(C-3"),71.9(C-4"),68.2(C-5"),17.8(6"-CH,) .,
ZALE Y G54 1D-NMR K405 'H-'"H COSY .
HSQC 2 HMBC 7EN Y 2D-NMR 3 Bt , %52 N
ethyl-a~IL~rhamnopyranosyl(1—6 )-B-D-glucoside!'’,
34 kEW4 AEHEK. B3P Q-TOF-ESI-MS
5 W LAY B T U6 miz 327.109 S[M-H]-, B & H
53T 3h CisHypOs (caled for CisH 05, 327.109 85)
"H-NMR (CD,0D,500 MHz)8:1.21(3H,t,J = 7.0 Hz,
H;-1),3.58.3.88(1H each,both dd,J = 7.0.10.5 Hz,
H,-2),4.31(1H,d,J= 7.5 Hz,H-1"),3.21(1H, dd,
J=17.5.8.5Hz,H-2"),3.40(2H,m,overlapped , H-3’
and H-4"),3.57(1H, m, overlapped , H-5"), [4.40
(1H,dd,=5.5.11.5 Hz),4.52(1H,br. d,ca. J=12 Hz),
H,-6'],7.89(2H,d, J = 8.0 Hz, H-2",6"),6.82(2H, d,
J=8.0Hz,H-3"5"), “C-NMR(CD;0D, 125 MHz)§:
15.5(C-1),66.4(C-2),104.1(C-1"),75.1(C=2"),
78.0(C-3"),71.9(C-4'),75.5(C=5"),64.9(C-6"),
122.1(C-1"),132.9(C-2",6"),116.3(C-3",5"),
163.9(C-4"),168.2(C-7"). ZLEWNEEH 2
ID-NMR X f2 4% 'H-'H COSY ,HSQC % HMBC
FE N 2D-NMR 3 1 AT, %85 0 Et-(6-0-p-
hydroxybenzoyl )—B-D-glucopyranoside!'”’,

35 kB s AR, &P Q-TOF-ESI-MS
U85 HHE O T3S U4 m/z 265.081 1 [M+Nal, i e
SRR CoHN,O5(caled for CoH,,N,OsNa,2650795),
'H-NMR(CD;0D, 500 MHz)8:7.81(1H,s,H-6),6.28

232

(1H,t,/=7.0 Hz,H-1'),2.24 (2H,m,H,-2"),4.40

(1H,m,H-3"),3.90(1H,q like,ca. J= 4 Hz,H-4'),

[3.72(1H,dd, J = 4.0.12.0 Hz),3.79(1H,dd,J = 3.0,

12.0 Hz),H,-5"1,1.85 (3H,s,5-CH;)., "C-NMR

(CD;0D, 125 MHz)8:152.4(C-2),166.5(C-4),

111.6(C-5),138.2(C-6),86.3(C-1"),41.2(C-2"),

72.2(C-3"),88.9(C-4"),62.9(C-7"),12.5(5-CH;).

& 'TH-NMR F1 *C-NMR %545 5 SCrk #3819

i i e e AR BRI A — 3, R e RS

Y5 Sl fi s e i A A% 1 (2' —deoxythymidine )™,

36 kEWo6 HEkBAK. HorHE Q-TOF-ESI-MS

25 HHE 3 188 T m/z 205.096 6 [M+H]*, #i & H

RN CHRN,0,(caled for C Hpi3N,0,,205.097 2),

'H-NMR(DMSO—d,,500 MHz)5:7.21(1H,s,H-2),7.57

(1H,d,J=8.0 Hz,H-4),6.97(1H,t like, ca. J=8 Hz,

H-5),7.06 (1H,tlike,ca. J=8 Hz,H-6),7.35(1H,

d,J=80Hz,H-7),]296 (1H,dd,/=9.0.15.0Hz),3.31

(1H,dd,J=3.5.15.0 Hz),H,-8],3.46 (1H,dd,/J =

3.5.9.0 Hz,H,-9), [i& 'H-NMR #1 *C-NMR 4%

i 5 SCHR A A A e 0 2R ) B A — 3, il

YEAY) 6 NN ZE TR (L-tryptophan ),
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Isolation and identification of chemical constituents from Flos Sophorae I
LIU Li-li, LI Xiao-xia, CHEN Yue, SHI Ping-ping, QU Lu,ZHANG Yi
(Key Laboratory of Traditional Chinese Medicinal Chemistry and Analytical
Chemistry of Tianjin, Tianjin 300193, China)

Abstract: [Objective] To study the chemical constituents from Flos Sophorae. [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] Six compounds were
obtained and identified as icariside F2 (1), gallic acid 3-0O—3-D—-(6"-O—galloyl)glucopyranoside (2), ethyl-a—1.—
rhamnopyranosyl(1—6)——-D—-glucoside (3), Et (6—O—p—hydroxybenzoyl)--D-glucopyranoside (4), L—tryptophan
(5) and 2°—deoxythymidine (6), respectively.[Conclusion] Compounds 1~5 were obtained from Sophora genus firstly.

Key words: Flos Sophorae; chemical constituents; structural identification
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(R 5 2 A2 AR VIR 22 R R PR R S B T v, U e v s 2 S5 A I IR B MR IR, s SRR I P 1, IR 85 IR R
B AN T B9 gt ORI, AR P24k — BB SE B (A2 S (CA) R i i 2 ) (AD) (B 2= CRF e R 51D (C) |
L EC SR A B RFE RS RIS E NS AR R R G . A T R ZIRARIT 8 e A% O T, T A Ry ER
FRIFE A E YLl

AR 7E LR T 5 I AN R I AR AA L AR IR T A PIEEAKCERBHE S . 201349 H 27 H %
T ERHE SCE A SRR R A2 b, R R R 2R AR h B RH A O (b B RHEGE SCEET HEIAT) . 2012 4F
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