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[ Abstract] Objective: To study the chemical constituents of the seeds of Sophora tonkinensis.
Method: The chemical constituents were isolated and purified by chromatography with MCI resin, silica gel,
Sephadex LH-20, and semi-preparative high performance liquid chromatography. Their structures were identified
by physicochemical properties, spectral data as well as relevant references. Meanwhile, the antibacterial
activities against Helicobacter pylori of these compounds were screened by agar dilution method. Result: A total
of 22 compounds were isolated from the methanol extract of the seeds of S. tonkinensis, and characterized as 4",

7-dihydroxy-6-methoxy isoflavone (1) , daidzein (2), wighteone (3), dalparvone (4), 5, 7-dihydroxy-4'-
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methoxyisoflavone (5), prunetin (6) , formononetin (7) , genistein (8) , 5-methoxydaidzein (9) , ononin
(10) , 7, 4'-dihydroxyflavone (11) , liquiritigenin (12) , bayin (13) , 2, 4-dihydroxybenzoate (14) ,
methyparaben (15), 4-hydroxyacetophenone (16), p-anisaldehyde (17), methyl indole-3-carboxylate (18),
4-[B-D-apiofuranoyl-( 1—6)-0-B-D-glucopyranosyloxy ] phenylacetonitrile (19), (-)-methyl dihydrophaseate
(20) , methyl canavaliol ester (21), vomifoliol 3'-O-B-D-apiofuranosyl- (1—6) -B-D-glucopyranoside (22).
Conclusion: Compounds 1, 5, 6, 9 and 16 are isolated from S. tonkinensis for the first time, compounds 4,

14, 17-22 are isolated from the genus of Sophora for the first time. In addition, compounds 10 and 13 display

moderate antibacterial activities against H. pylori.
[ Keywords ]
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filt BIF 5%, AT 50 2 45 8 me B A 1 S W ST R 4L R
AR B o0 B T B HoAb ~4 o i AT RGNS,
iR N S ICY h r Eg T 22 e s 4,
7- k-6 WA B S B (1), B Y 0T (2), 5,7,
4" =R B -6- 5 U L 5 # R (3) , dalparvone(4), 5,
7- R k-4 WA S S B (5)  MEEE R (6) , TE I AE
£ (7),4 % FEH(8),5-methoxydaidzein(9) , 2§
L (10),7,4"- R B WE (1), 7 % &K (12),
bayin(13),2,4- " ¥ 3K iR g (14) , 2 28 g
(15),4-hydroxyacetophenone(16) , X} H 48 3£ 7% HI %
(17) , M5 e -3-FH 12 I 85 (18) , 4-[ B-D-apiofuranoyl-
(1—6)-0-B-D-glucopyranosyloxy | phenylacetonitrile
(19) , ( —= ) -methyl dihydrophaseate (20) , methyl
canavaliol ester (21) , vomifoliol 3'-O- B -D-
apiofuranosyl-( 1—6)-8-D-glucopyranoside(22) ., H:
Lo EW1,5,6,9,16 0 B AW o B A
N ALE Y 4,14,17~22  E RN ZEE Y 5 515
LW 1. A, R BUE BRI E TIEE Y 1~
4,6,10,13,18~22 X Wy [ TUEAT 1 9 490 1V 1
1 ##

2695 Y & AR @5 A (36 [ Waters 24 A ),
LCQ Advantage %! B ¥ Bk i 1% 1X ( 3¢ [E Thermo
Finnigan 23 7] ) , Avance I -600 MHz #Y 4% i 3t 97 1%
[ 48 [& Bruker 22 7] , N A5 4 U B 5 ik e (TMS) |,
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Hanbon NP7005 % > i £ w5 20 AH 4 385 A (VL7571
HRHHEARAR).

Fif S R GF254 T J2 0 33 ek IS B (75 5 Vg vk T
J7) , LH-20 %32 P9 3 7 2 Mk ¢ ik ( Sephadex LH-20,
Hit . Amersham Pharmacia Biotech AB /A &) , Fi &2
40~70 pwm) , 2 #H 3 78 #4 ¥} Lichroprep RP-18 ( 1
Merck 2% # , KL 42 40~63 pum) , MCI # g ( H &<
Mitsubishi Chemical 2 ] , ¥i & 70~150 pm) ,
XBridge Prep Shield RP18 {4 #: (10 mmx150 mm,
5 um, 3% E Waters A A ). HEE MG M A5 40, A
W EE YRR | 2R £ TR SV R 4 D Tl g (2
FH) o BREE AR R AR T 51N A 5 = i AR AR A
B Gorp EURL 2 B B WA W B 5 T 52 AR I 5T D1 4
FE N B 2@ MY 8 R B Sophora tonkinensis 1
B, FR A (No. 20191001) BL AR A7 T 5t N 44 v = B
2B RAR = WAl T S

1T B2 AT T bR VB T PR Hp26695 (1 A% K 24 55 &
B 22 Be i S AR W A ST T ) L s R U (H A =
FAbE R 24 )  MH B IR 5 3% 0k (75 & = B i
A P AR A PR AL A5 20210503) , T B £F 4
I S I I I RS/ s Sl /AT I | A=
20210517) , B 5 PG AR 48 (A 245 4L Tl 25 6, [
2517 H20044605 , 4L 5 1905003) .
2 RESHE

B M KT BT 7.5 kg, &8 BEAL R B U i
30 H G, Jon AR ] 3 B B 3 UK, A YK 4 b DR TR A A5
2 1.6 kgo RE 2 MCIAM g K40 85, hn P s - K
(10:90,25:75,50:50,75:25,100: 0) ¥F 47 #p B 1k
i, 755 4 2 3 (Fr.A~Fr.D) . Fr.A(49.0 g)% 300~
400 H i I FE 635 3 25, = & H Be - FH BE(100: 1,
50:1,25:1,10:1,5: 1, 1 1) B EE VR, 15 6 41 7
(Fr.A1~Fr.A6)., Fr.A1(5.1 g)% Sephadex LH-20(
W) gl Ak, 2528 i 4% = 808 M 3 2 (HPLC) 4lifk



528 5 14l
20224F 1 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 1
Jan. ,2022

HO

1 2

o o]
11 12
OH
OH HOA_OH
e : (0} U CN o/ o: S
o HO 07 oMe
19

Me. 3%
Bl1 HE#EMFREEDw 1220818

o HO o HO o HO OI OMe HO. g
| | ] ]
Yo, Pa, i, & pe
o 0 OH O OH O
OH OH OH O OH OMe OMe
OH
3 4

5

Fig. 1 Chemical structures of compounds 1-22 in seeds of Sophora tonkinensis

[ W5 -7K(25:75) , i #E 3.0 mL-min" ] 54 &9 11
(13.4 mg, =15 min) f1 2(2.4 mg, £,=19 min) ; Fr.A2
(66.0 mg) 2 ¥l & HPLC 4lifk[ Z -7k (20:80) , ¥
# 3.0 mL-min" |73 4k & % 3(15.8 mg, £,=22 min)
20 (16 mg, ;=23 min) ; Fr. A3 (52.5 mg) £ F # %&
HPLC 4lifk[ Z 5 -7K (45:55), i # 3.0 mL-min” |15
&% 4(2.4 mg,t,=18 min) ,5(1.2 mg, £,=20 min)
M 6 (1.0 mg, t,=24 min) ; Fr. A4 (11.0 mg) &
Sephadex LH-20 ( B ) 4 fb 15 1L & % 7(4.0 mg) -
Fr. A6 (3.1 g) 4% %l 4 300~400 H ik & 4 0 3% ,
Sephadex LH-20( H i) 1 >f il & HPLC 4li b J5 15 2
TAA Y 1(8.0 mg),14(7.0 mg),15(5.8 mg), 16
(1.0 mg),17(1.9 mg,),18(3.2 mg) M 21(16.3 mg) .
Fr.B(2.7 g) F F 300~400 H fif: 2 A (6% #4700 55
A EE-TN B (50:1,25:1,10:1,5:1,2: 1) 86 B vE I
434453 (Fr.B1~Fr.B3) . Fr.B1(44.3 mg)%: 1l
# HPLC 4lifb[ ZJE-7K (27:73) , i # 3.0 mL-min™]
538 TS 8(2.6 mg,1,=16 min),9(12.8 mg, t,=
22 min) M 12(1.7 mg, =32 min) . Fr.B2(36 g)4} 4
22 MCIM JIE #E (7,3 , Sephadex LH-20( HI i) A1 2F il
% HPLC 4lifk , 51t &% 10(25.0 mg) ,13(7.0 mg),
22(32.0 mg)F119(13.4 mg).

3 HHMEE

ka1 W EKB K, 5 AR
C,H,,0,, HL 1 % HL & Ji i (ESI-MS) m/z 307.0 [M+
Na]*; #% w4 3L 4R & 3% ('H-NMR) (600 MHz, DMSO-
d,)8:828(1H,s,H-2),7.44(1H,s,H-8),7.39(2H,
d,J=8.8 Hz,H-2",6'),6.95(1H,s,H-5),6.81(2H,
d,J=8.8 Hz,H-3',5"),3.88(3H,s,OCH,) ; ¥ i it
PR %1% (PC-NMR ) (150 MHz,DMSO-d,)6:174.8(C-
4),157.5(C-4"),153.3(C-7),152.9(C-8a),152.1(C-
2),147.3(C-6),130.6(C-6"),130.5(C-2"),123.4
(C-3),123.2(C-1"),116.7(C-4a) , 115.5(C-5" ) ,
115.4(C-3"),105.1(C-5),103.3(C-8),56.2(OCH,) .
DL b 5 SCmk 07 ] 09 iz 18 2 A — 30, w58 8 4k
EWI R4 T- -6 S L R

k&2 B aEE R K, 5L CLH,0,,
ESI-MS m/z 277.0 [M+Na] " ; '"H-NMR (600 MHz,
DMSO-d,)6:8.17(1H,s,H-2),7.85(1H,d,J=
8.5 Hz,H-5),7.36(2H,d,J=8.5 Hz,H-2",6"),6.91
(1H,d,J=8.5 Hz,H-6),6.79(2H,d,J=8.5 Hz,H-3",
5'),6.63(1H,s,H-8) ; *C-NMR (150 MHz, DMSO-
d)6:175.0(C-4),162.6(C-7),157.5(C-8a) , 157.3
(C-4"),152.6(C-2),130.6(C-6",2"),127.2(C-5),
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123.3(C-3),123.1(C-1"),115.5(C-6),115.4(C-5",
3'),102.4(C-8,4a), DL L EdE 5 SCHk( 8 il 2 A
— S E ZAL B Y N B T R G

fk&W3 Tt ahik, 51X CH,O,, ESI-MS
m/z 337.0 [M-H ] ;'H-NMR (600 MHz,DMSO-d,)é:
8.28(1H,s,H-2),7.36(2H,d,J=8.6 Hz,H-2" ,6"),
6.82(2H,d,J=8.6 Hz,H-3",5"),6.45(1H,s,H-8),
5.18(1H,t,J=7.1 Hz,H-2"),3.32(2H,d,J=7.1 Hz,
H-1"),1.73(3H,s,H-4"),1.62(3H,s,H-5");
BC-NMR (150 MHz,DMSO0-d,)8:180.6(C-4),162.5
(C-7),159.3(C-5),157.8(C-4"),155.8(C-8a),154.1
(C-2),131.1(C-3"),130.6(C-2",6"),122.6(C-2",
3),121.8(C-1"),115.5(C-3",5"),115.0(C-6),
104.6 (C-5a),93.3(C-8),25.9(C-5"),21.5(C-
17),18.1(C-4") . VL %ds 5 SCHk[ 9] iE ny Fe A
— B BRI B Y R S5, 7,4 =R E-6- 5 N
- 8 1

tk&wa sk, 1A C,H,0,,ESI-MS
m/z 329.0 [M-H] "~ ; '"H-NMR (600 MHz, CDCI,) §:
7.29(1H,s,H-2),6.70(1H,s,H-3"),6.61(1H,d,J=
1.5 Hz,H-6),6.50(1H,s,H-6"),6.43(1H,d,J=
1.5 Hz, H-8) , 3.77(3H, s, OCH,-2" ) , 3.71 (3H, s,
OCH,-4" ) ; "C-NMR (150 MHz, CDCl,)8: 180.9
(C-4),164.8(C-7),163.6(C-5),157.9(C-9),153.0
(C-2),152.8(C-2"),148.0(C-4"),141.3(C-5"),
119.1(C-1"),114.3(C-3,3"),103.3(C-10),101.4(C-
6'),965(C-8),952(C-6),56.7(OCH,-2" ), 56.0
(OCH;4" ). VL F%cds 5 3okl 10] ik 8 i B A —
0, W% 2 %Ak A )~ dalparvone.

k& s BaEERK, 5 ¥ L CH,0;,
ESI-MS m/z 283.0 [M-H] ~; '"H-NMR (600 MHz,
DMSO-d,)8:8.41(1H,s,H-2),7.50(2H,d,J=8.7 Hz,
H-2',6'),7.00(2H,d,J=8.7 Hz, H-3' ,5") , 6.41
(1H,d,J=1.7 Hz,H-6),6.21(1H,d,J=1.7 Hz,H-8),
3.87(3H,s,OCH,-4" ) ;"C-NMR (150 MHz, DMSO-
d,)6:180.9(C-4),165.7(C-7),162.4(C-5),159.6(C-
4"),158.0(C-9),154.9(C-2),130.6(C-2",6"),123.0
(C-1"),115.6(C-3),114.2(C-3",5"),105.9(C-10),
99.6(C-8),94.3(C-6),56.6(OCH,-4") . LA FHiE 5
SCHERL1T B M A — 3, S E b G h 5, 7-
TR A4 - R R B

fk&We ik, 45+ C H,O0,, ESI-MS
m/z 283.0 [M-H ] ;'H-NMR (600 MHz,DMSO-d,)§:
12.94(1H,br s,OH-5),8.35(1H,s,H-2),7.40(2H,d,
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J=8.5 Hz,H-2" ,6'),6.83(2H,d, J=8.5 Hz, H-3' ,
5'),641(1H,d, J=2.1 Hz, H-6) , 621 (1H, d, J=2.1
Hz,H-8),3.76(3H,s,0CH;-7) ;*C-NMR( 150 MHz,
DMSO-d,)8:180.5(C-4),162.2(C-5),158.0(C-4",
7,9),154.7(C-2),130.6(C-2",6"),121.5(C-1"),
115.6(C-3),114.2(C-3",5"),105.9(C-10),98.5(C-
8),92.9(C-6),56.6(OCH,-7) . VA I %4 5 ik
C12 [RGB AR — 3, s iz Y s R

k&1 palEikBmk, »F=CH,0,,
ESI-MS m/z 267.0 [M-H]~; '"H-NMR (600 MHz,
DMSO-d,)8:8.33(1H,s,H-2),7.96(1H,d,J=8.7 Hz,
H-5),7.51(2H,d,J=8.7 Hz,H-2" ,6'),6.99(2H,d,
J=8.7 Hz,H-3' ,5'),6.93(1H,d, J=8.7 Hz, H-6) ,
6.85(1H,d,J=1.9Hz,H-8),3.78(3H,s, OCH,-4" ) ; °C-
NMR (150 MHz, DMSO-d,)8:175.1(C-4) ,163.4(C-
7),158.0(C-4",9),153.5(C-2),130.5(C-2",6"),
127.7(C-5),124.8(C-1"),123.6(C-3),115.9(C-6),
116.9 (C-10) , 114.1(C-3" , 5" ), 102.6 (C-8) , 55.6
(OCH;-4" ). LA %cds 5 3k [13 4238 i JE AR —
B A Y AR R

k&8 H @K, 472 C L H,0;,
ESI-MS m/z 293.1 [M+Na] " ; '"H-NMR (600 MHz,
DMSO-d,)8:12.95(1H, br s, OH-5),9.63(1H,br s,
OH-7),831(1H,s,H-2),7.37(2H,d,H-2" ,6"),
6.83(2H,d,H-3",5"),6.40(1H,d,H-8),6.23(1H,d,
H-6);"C-NMR (150 MHz,DMSO-d,)8:181.0(C-4),
165.5(C-7),164.2(C-5),158.2(C-9),157.9(C-4"),
154.1(C-2),130.7(C-6"),130.5(C-2"),123.5(C-
1'),121.6(C-3),115.7(C-3"),115.1(C-5"),104.2
(C-10),97.2(C-6),96.0(C-8) . UL I ¥ 5 3k
(4 IREREE -, MEEZUEY I EER
B

k& B aEEKR K, 5L CH,0;,
ESI-MS m/z 307.0 [M+Na] " ; '"H-NMR (600 MHz,
DMSO-d,)6:8.29 (1H, s, H-2) , 7.43 (1H, d, H-6) ,
7.38(2H,d,J=8.5 Hz,H-2' ,6'),6.94(1H,d,H-8),
6.81(2H,d,J=8.5 Hz,H-3',5'),3.87(3H,s, OCH,-
5); ®C-NMR (150 MHz, DMSO-d,)5: 174.8(C-4) ,
157.6(C-5),153.3(C-9),153.0(C-2),152.2(C-7),
147.4(C-4"),130.5(C-2",6'),123.4(C-1"),123.2
(C-3),116.7(C-10) , 1154 (C-3" ,5'), 1052 (C-6) ,
103.3(C-8),56.3(OCH,-5) . DL F%¥ 5 ek [15]
mBEWEE -, HEEZEEYH -

methoxydaidzein,
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fk&W 10 [ @ KRR, 5 F L CLH,,0,, (C-2),161.4(C-4",7),156.8(C-9),129.0(C-2",

ESI-MS m/z 431.1 [M+H] " ; '"H-NMR (600 MHz,
DMSO-d,)6:8.06(1H,d,J=8.7 Hz, H-5) ,7.53(2H,
d,J=8.7 Hz,H-2',6'),7.24(1H,d,J=2.2 Hz,H-8),
7.16(1H,dd,J=8.7 Hz,H-6) ,6.99(2H,d,J=8.7 Hz,
H-3',5'),5.12(1H,d,J=7.2 Hz,H-1"),3.79(3H,s,
OCH,-4"),3.19-3.79 (6H, m, glu-H) ; *C-NMR
(150 MHz, DMSO-d,)6:175.2(C-4) ,161.9(C-7) ,
159.4(C-4"),157.5(C-9),154.1(C-2),130.5(C-2",
6'),127.5(C-5),124.4(C-1"),123.9(C-3),118.9
(C-10),116.1(C-6),114.1(C-3",5"),103.9(C-8),
100.4(C-1"),77.6(C-5"),76.9(C-3"),73.6(C-2"),
70.1(C-4"),61.1(C-6"),55.6(0OCH,-4" ). L I %k
P 5 SCHR 16 J iR aE iy A — 30, i E e Gk
TEARALTT .

k&1 paEEER AR, 5 F X CH,O,,
ESI-MS m/z 277.0 [M+Na] " ; '"H-NMR (600 MHz,
DMSO-d,)6:7.89(2H,d,J=8.7 Hz,H-2" ,6'),7.83
(1H,d,J=8.7 Hz,H-5),6.89(1H,dd,J=8.7 Hz,H-6) ,
6.68(1H,s,H-3);*C-NMR (150 MHz, DMSO-d,)é:
176.8 (C-4) , 163.0(C-2,7) ,161.3(C-4" ), 157.9(C-
8a),128.5(C-2"),128.5(C-6"),126.8(C-5),122.2
(C-1"),116.5(C-5a) , 116.0(C-3",5"),115.7(C-6) ,
104.8(C-3),102.9(C-8), LA - %dE 5 k[ 17 ] %
B E A E YN 7,47 - R R B

fk&w12 AaaEikm K, 51X C.H,0,,
ESI-MS m/z 255.1 [M-H]~; '"H-NMR (600 MHz,
DMSO-d,)6:7.57(1H,d, J=8.7 Hz,H-5) ,7.31(2H,
d,/=8.5Hz,H-2',6'),6.78(2H,d,J=8.5 Hz,H-3",
5'),637(1H,d,J=8.7 Hz, H-6) , 6.16 (1H, d, J=9.2
Hz,H-8),5.38(1H, dd, J=12.8,2.7 Hz, H-2) , 3.04
(1H,dd, J=16.6,2.9 Hz, H-3b) ,2.57(1H, dd, J=16.7,
2.9 Hz,H-3a) ; "C-NMR( 150 MHz, DMSO-d,)8:190.1
(C-4),164.5(C-7),163.9(C-9),157.5(C-4"),130.4
(C-1"),129.0(C-5),128.7(C-2",6"),115.6(C-3",
5'),115.0(C-10),109.5(C-6),103.2(C-8),79.2(C-
2),43.6(C-3), LA %l 5 SClk [ 18 43 i) B A< —
HOMEEZ G AR R,

A3 R E AR IAK R, 5120 C, H,0,,
ESI-MS m/z 415.0 [M-H]~; '"H-NMR (600 MHz,
DMSO-d,)5:7.79(1H,d, J=8.7 Hz,H-5) ,7.97(2H,
d,/=8.7Hz,H-2",6"'),6.92(1H,dd,/=8.7 Hz,H-6),
6.89(2H,d,J=8.7 Hz,H-3",5'),6.67(1H,s,H-3);
BC-NMR (150 MHz, DMSO-d,)6:177.2(C-4),162.9

6'),125.6(C-5),122.9(C-1"),116.5(C-10),113.2
(C-3",5"),113.2(C-6),104.5(C-3),102.7(C-8),82.6
(C-6"),79.3(C-4"),74.0(C-3"),71.7(C-2"),71.1
(C-5"),62.0(C-7"). LA %485 3Cik [ 19 148 1
FEAR — 30, U e AL A 1 0 bayin,

b & 14 FEE R K, 57 CH,0,,
ESI-MS m/z 191.1 [M+Na] " ; '"H-NMR (600 MHz,
DMSO-d,)6:10.71 (1H, s, OH-1),7.64(1H, d, J=
8.8 Hz,H-3),6.37(1H,d,J/=8.8 Hz,H-4),6.30( IH,
s,H-6),3.84(3H,s, OCH,-7) ; *C-NMR (150 MHz,
DMSO0-d,)8:169.9(C-7),164.5(C-1),164.3(C-5),
132.2(C-3),108.7(C-4),104.4(C-2),102.9(C-6) ,
52.8(OCH,) o LA ¥l 5 SCHk [ 20 ] 41238 19 B A —
BOMEEZLEY R 2, 4- "B PIR T EE.

fk&w1s Ak, 5+ CH,0,, ESI-MS
m/z 175.1 [M+Na]"; '"H-NMR (600 MHz, CDCl,)§:
7.97(2H,d,J=8.7 Hz,H-3,5),6.88(2H,d,/=8.7 Hz,
H-2,6),3.91(3H,s, OCH,) ; "C-NMR (150 MHz,
CDCL,)8:167.1(C-7),159.9(C-1),131.9(C-3,5),
122.4(C-4),115.3(C-2,6),51.7(OCH,) ., LA I %4
5 CHER 21 [0 ) A — 3, B S e Ak A W o
AR

& W16 B @Kk oK, 4+ 2L CH,0,,
ESI-MS m/z 159.0 [M+Na] " ; '"H-NMR (600 MHz,
DMSO-d,) 6: 7.78 (2H, d, J=8.7 Hz, H-3, 5) , 6.67
(2H,d,J=8.7 Hz,H-2,6),2.52(3H,s,CH,) ; "C-NMR
(150 MHz, DMSO-d,)8:196.0(C-7) ,162.91(C-1),
131.1 (C-3,5), 127.5(C-4) , 116.2 (C-2, 6) , 26.9
(CH,) . DA E2ds 5 SClik[22 48 iy 3 A — 2, ik
Y58 AL W A 4-hydroxyacetophenone .

&1 Bl R K, 4+ 2L CH,0,,
ESI-MS m/z 159.0 [M+Na]*; '"H-NMR (600 MHz,
DMSO0-d,)8:9.64(1H,s,CHO),7.63(2H,d,J=8.7 Hz,
H-3,5),6.72(2H,d,J=8.7 Hz,H-2,6) ,2.52(3H,s,
OCH,) ; "C-NMR( 150 MHz,DMSO0-d,)5:191.0(C-7),
166.4(C-1),132.7(C-3,5),129.5(C-4),114.7(C-6,
2,2),55.3(0CH,) . VA %4 5 3k [ 23 4236 1 5
A2, SO ARG W S X AR R TR

k& w18 [ E KR K, 57X C HNO,,
ESI-MS m/z 198.1 [M+Na] " ; '"H-NMR (600 MHz,
DMSO-d,)6:11.93 (1H, s, NH-1),8.80(1H, d, J=
2.9 Hz,H-2),8.0(1H,d,J=7.2 Hz,H-8) ,7.48(1H,
d,J=7.2 Hz,H-5),7.20(2H, m,H-6,7),3.81(3H,s,
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OCH,) ; ®*C-NMR ( 150 MHz, DMSO-d,)8:165.5(C-10),
136.8(C-2),132.7(C-8),125.8(C-9),123.2(C-4),
120.6(C-5),113.0(C-7),112.1(C-6) , 106.7(C-3) ,
51.0(OCH,) . DA b ¥¥s 5 SClik [ 24 |4 38 ) B A —
e, B e A W R -3 T TR FH TG o

a9 AEEEB K, 5515 C L H,NO,,
ESI-MS m/z 426.0 [M-H] ~ ; '"H-NMR (600 MHz,
DMSO-d,) 6: 7.26 (2H, d, J=8.6 Hz, H-2, 6) , 7.02
(2H,d, J=8.6 Hz, H-3,5) ,492(1H, d, J=7.5 Hz, H-
1'),4.92(d,H-1"),3.94(d,H-2"),3.92(1H, s, H-
7),3.74(2H,s,H-5"),3.69(1H,d,J=9.4 Hz,H-4"),
3.64(m,H-5"),3.64(1H,d,J=9.4 Hz,H-3"),3.36
(m,H-2"),3.36(m,H-3"),3.31(m,H-4"); *"C-NMR
(150 MHz, DMSO-d,)6: 157.1 (C-4) , 130.0(C-6) ,
129.7(C-2),124.8(C-1),120.0(C-8),117.0(C-3,5),
109.1(C-1"),99.2(C-1"),79.7(C-3"),77.4(C-2",
3'),77.3(C-5"),76.3(C-4"),74.4(C-2"),70.4(C-
4'),64.7(C-6"),61.1(C-5"),22.0(C-7). DL I %
55 3CHR (25 T4 0B B A — B, s e A G Wl 4-(8-
D-apiofuranoyl- (1—6) -O- 8 -D-glucopyranosyloxy |
phenylacetonitrile,

fk&w20 FLafik, 5+ CH,0,, ESI-MS
m/z 319.0 [M+Na]*; 'H-NMR (600 MHz, CDCl,)é:
8.01(1H,d,J=15.9 Hz,H-8),6.45(1H,d,J=15.9 Hz,
H-7),5.77(1H,s,H-10),3.83(1H,dd,J=7.8,2.1 Hz,
H-12a),3.81(1H, m,H-3),3.77(1H, dd, J=7.8 Hz,
H-12b),3.73(3H,s,0CH,),2.07(3H,s,H-15),1.75
(1H, dd, J=13.7, 10.2 Hz, H-2a) , 1.75 (1H, dd, J=
13.7,10.2 Hz, H-4b) , 1.68 (1H, m,H-2b) , 1.19(3H,
s, H-14) ,0.91 (3H, s, H-13) ; ®C-NMR (150 MHz,
CDCl,)8:166.67(C-11),149.97(C-9),133.34(C-7),
130.55(C-8),117.83(C-10),86.09(C-5),82.34(C-6),
76.35(C-12), 65.37(C-3),51.23 (OCH,-16) , 48.48
(C-1),45.03(C-4),43.06(C-2),21.19(C-15),19.16
(C-14),16.02(C-13), LA %048 5 3Cilik[ 26 [ 38 1)
A -, EEZMKE W RN (-) -methyl
dihydrophaseate.

fe& 21 AR E g, 5L C,H,,0,,
ESI-MS m/z 819.3 [2M+Na] " ; '"H-NMR (600 MHz,
DMSO0-d,)8:437(1H,d,H-6),4.27(1H,d,J=13.2 Hz,
H-16a) ,4.03 (1H, d, H-7) , 3.59 (3H, s, OCH-19) ,
1.99(1H,d,H-9),1.69(3H,s,H-18),1.67(3H,s,
H-20) ; ®C NMR (150 MHz, DMSO-d,)8:178.5(C-19),
81.4(C-7),79.4(C-13,16),70.6(C-6),64.5(C-17),
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51.5(C-5),51.0(OCH,) , 51.0(C-15) ,48.4(C-9),
45.0(C-8),44.2(C-4),42.7(C-1,14) ,40.7(C-3),
40.1(C-10),34.3(C-12),32.1(C-18),19.8(C-11),
19.1(C-2),16.7(C-20) ., LA F%4E 5 Clk[27] p 3k
AR —F, % 5 A methyl canavaliol ester.
k&2 AaEEBR K, 57X C,H0,,
ESI-MS m/z 517.2 [M-H] ~; '"H-NMR (600 MHz,
DMSO-d,)6:5.78 (1H, s, H-4) , 5.74(2H, m, H-1" ,
2'),5.06 [1H,s, /732 M (Api)-1"],4.30(1H, m, H-
3'),4.20(d,J=8.0 Hz, Glu-1),2.41(1H,d,J=16.8
Hz,H-32),1.91(3H,m,H-4"),1.81(1H,s,CH,-5),
0.93(3H,s,CH,-1),0.92(3H,s,CH,-1) ; "C-NMR
(150 MHz, DMSO-d,)6:197.4(C-3) , 164.6(C-5) ,
133.9(C-2"),130.6(C-1" ), 126.1 (C-4) , 108.8 (Api-
17),99.7(Glu-1) , 78.3(C-6) , 77.6 (Api-3") , 76.9
(Glu-3) ,76.5(Glu-5) , 75.0 (Api-2" ) , 74.7 (Glu-2,
3'),74.4(Api-4"),71.0(Glu-4) , 64.7(Glu-6) , 64.5
(Api-5"),49.9(C-2),41.3(C-1),24.4(C-7),21.3(C-
4'),23.1(C-8),19.2(C-9) . I F ¥ 5 k(28]
8 A B A — 3, B e A G Y i vomifoliol 37 -
0-B-D-apiofuranosyl-( 1—6)-8-D-glucopyranoside.
4 MHTEFEEEER
4.1 P10 Hp26695 Iif ¥ 47 i ) R F B IR F e ik
D5 5 43 Ak B 0 %] T 8RB Hp26695 1 4 il
FH o K % AR B R 5 1.0 mg, im = HY S BX
(DMSO0)200 p.L fdf ¥ figt 5 H BOHE I 7 100 L,
TN 85 3% 3 (5 10% 48 2 1fi ) 5 mL, TR 21 5 i i F
M, 75 8 [ 5 75 3% 3L N 250V JE 0 100 mg- L5 fifi
JC B A B AR KK TR B 24 bR 3R TR R AR
6x10° CFU-mL" 1) T8 ¥ , FH #22 F 28 43 ) B — B0 1A Vi
P b 8% 9% 3k SR 5 R 3% E BRT S PG AR O Ak iR
(¥ 75 DMSO, BTt ¥ & 10 mg- L") 1 DMSO - #
Xt HE (5 mL 55 97 2 & DMSO 100 wl) , ¥ 4% F B
BT M AN, T 37 °CHi 7% 3 d LS, 45 L & B4k
A W3,10 F13 8oR T B4 BT TS o
4.2 d/NITE VR B (MIC) RGN 0 K 40 G A 0 P
) HE K T VP B 3R B (5 10% 48 2 1 ) s R, £
TER% 9% 3 oy i B vk R 100,50,25,10,5,1 mg-L7,
TR A9 J5 0 ~F- B, 1 B 5 1 JC 1 A R KK el 1)
SERFF TR 24 h 15 72 B 6x10° CFU -mL™ 1% TR W
FH 2 58 43 ) I — A 9 42 P 1 B R SR 3k T [
i, 5% BT S P bR F- ARG B D DMSO - 4 X R K
BT ACE T A REN, T 37 °CHE R 3 d, sk 4
FALEW1,2,4,6,18~22 (1 MIC ¥J>100 mg-L", 1k
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AW 3 89 MIC 2 75 mg- L7, L4 ¥ 10 #1113 i MIC
By 25 mg- L, B 55 P4 AR A MIC 2y 1 mg- L', $&7R
164G 10 F1 13 (R 51 AT 45 g b 400 i) Hp26695 17 4 .
5 i

A% SCDA B R AR R 1 B O h o B
2 AW B TE 3 A FE S, 104 5 B2, 34
W2, LAY, LA 2R 4R A
B3AMEE Y s RNz Y o s Ag 8], iE— 22
BT AR A R AR A o RS TR TSR AT A
ST I, A A Y 10 F1 13 X Hp26695 1 7 7 HY
TR E R, % MIC ¥ 25 mg-L'. It
A, i 3k XA A BT Hp26695 1% 1 K 45 1 45 55 43 B
KB, v TOBE 2 AL A W R ] I R T At 2 2
R Ay e AR TG P 9 5 R A A e B R L — A R
FIFH$EHE T — 5 W BRI . )5 S04 gk 22 i R
RRAS [ 25 FH 3 67 v - 4% v 20hT A 1] 8T R 3 M AL
G, IE R IX I VE AL A W i A T AL AT T
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