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Abstract:In this study, chemical constituents and their bioactivities of widely consumed flower buds of Sophora davidii
(Franch. ) Skeels (Leguminosae) in China were analyzed. Using chromatographic methods,16 compounds were isolated from
ethanolic extract of flower buds of S. davidii. Their structures were identified as 9a, 148-dihydroxymatrine (1) ,sophoramine
(2),9a-hydroxysophoramine (3) ,7a-hydroxysophoramine (4) , sophocarpine (5) ,9a-hydroxysophocarpine (6) , matrine
(7) ,9a-hydroxymatrine (8) ,13a-hydroxymatrine (9) ,9a-hydroxy-7,11-dehydromatrine (10) ,sophoridine (11) ,lupanine
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(12) ,14a-hydroxylupanine (13),3,4-dimethoxybenzyl alcohol 7-0-8-D-glucopyranoside (14) ,2-phenylethyl-O-8-D-gluco-

pyranoside (15) ,and syringaresinol4'-0-8-D-glucopyranoside (16) through the analyses of NMR and MS spectroscopic da-

ta. Compound 1 is a new alkaloid. Compounds 3,4 ,8-10,and 12-16 were obtained for the first time from the flower buds of S.

davidii. The total alkaloids and matrine (7) showed weak inhibitory activities against butyrylcholinesterase, with inhibition

rates of 31% and 35% . This research revealed the chemical composition from the ethanolic extract of S. davidii and their in-

hibition effects on the butyrylcholinesterase , which will facilitate the further exploration of natural products from S. davidii.

Key words : Leguminosae ; Sophora davidii ;alkaloids ; matrine ; butyrylcholinesterase
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555 A4 (B2-1 ~B2-5) . 4§ B2-1(3.1 g) ,B2-2
(0.6 g) #1 B24 (0.5 g) 7 Sephadex LH-20 ff (
m) b AT (5 o 8, xS A ) 5 8 1 4 ASER Y
B2-1-2(55. 1 mg) i 1 > il 45 % HPLC 43 ( XBridge,
C,4.6 x150 mm,MeOH-H,O0 = 43:57,1 ml./min,
Wk 210 nm) i b5 5] 12 (27. 9 mg, 1, = 5. 627
min) F1 7 (7.6 mg, i, =11.967 min) ,B2-1-4(89. 4
mg ) 1l 2 il £5 ) HPLC #%: (Agilent, Cg,9. 4 x 250
mm,MeCN-H,0 = 35:65,2 mL/min, J% 1 210 nm)
153 2(7.8 mg,t; =17.204 min) f15(78.4 mg,t, =
32.124 min), B24-2 (409. 6 mg) i 1 2 ] 4 %
HPLC #:( YMC-ODS-A, 10 x 250 mm,MeOH-H,0 =
30:70,2 mL/min, J% K 203 nm) 53] 3(3.8 mg, ¢, =
22.686 min) ,4(3.7 mg,t; =25.296 min) ,8(68.7
mg,t, =31.963 min) fl 6 (62. 7 mg, 1, =42. 500
min) . K¢ C(0.6 g) 7ESRARREMCAE b AT 1550 5,
JEF -7, 102 90—100: OFf B2 VEIBE , 7531 4 S8
3(C1 ~C4), ¥ C1(0.17 g) . C3(0.13 g) f1 C4
(0.09 g) 7E Sephadex LH-20 (354 ( I EE) b kAT
s 8, A2 3.6 F1 3 A4y, C3-2(89.0
mg ) 385 2 i % B4 HPLC #£ ( YMC-ODS-A, 10 x 250
mm , MeOH-H,0 =25:75,2 mL/min, J# 1 210 nm) 15
F1(7.1 mg,t; =35.936 min),14 (2.0 mg,t; =
22.686 min) #115(3.1 mg,t; =54.401 min) , ¥4 D
(21.8 g) TESCARRERCAT: [ 34T (A3l 432, OF HT -
7K ,10: 90—100: 0% B2 B8 i, 74 5] 4 4~#8 43 (D1 ~
D6), D1-32 (154. 5 mg) i i 2 il & HPLC 4+
(YMC-ODS-A,10 x250 mm,MeOH-H,0 = 25:75,2
mL/min, K A 203 nm) 53] 13 (24. 1 mg, t; =
40.902 min) . ¥§ E(3.3 g) fE AR LT (5
T e, I HTEE-7K 10 90—100: O B , 15 31
4 A4y (E1 ~ E4) . E2-3(256.7 mg) i 1 HPLC
H4alifk (EC-Cj5,4. 6 x 100 mm, MeOH-H,0 = 27:
73,1 mL/min, 1 203 nm) 155 10(27. 8 mg, 1, =
8.506 min),9(25.4 mg, i, =14. 013 min) F1 11
(10.5 mg,t; =19.521 min), E3-1-2(46.8 mg) il it
HPLC # (EC-C;,4.6 x 100 mm,MeOH-H,0 = 30:
70,1 mL/min, J K 210 nm) 155] 16 (7. 6 mg, 1, =
26.193 min) ,
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The chemical structures of compounds 1-16 from S. davidii

+ Na] " (caled for C3H,N,0,Na,303.167 9)

&2 HEE(CHCL) ; ESI-MS  m/z 267
[M + Na]";'H NMR (500 MHz, CDCl,) §:7.28
(1H,dd,J = 8.9,7.3 Hz,H-13) ,6.44(1H,dd,J =
9.0,1.1 Hz,H-14),6.22(1H,d,J = 7.2 Hz, H-
12),4.18(1H,dd,J = 15.1,6.9 Hz,H-17),3.81
(1H,dd, J 15.0,12.4 Hz, H-17),2.89 ~ 1.44
(15H,m) ;" C NMR (125 MHz, CDCL, ) §:164. 1 ( C-
15),148.1 (C-11),138.4 (C-13),116.5 (C-14),
103.3(C-12),60.5(C-6),56.8(C-2),56.6(C-10),
43.6(C-17),38.5(C-7),32.1(C-5),28.1(C-8),
27.0(C4),21.2(C9),20.4(C3), LI EFIES X
R R ok R A — B, W Ak A N B
8

E&EWw3  LEansh i (CHCL) s [aly-126 (¢
0.17 ,MeOH) ; ESI-MS: m/z 283 [M + Na]*;'H
NMR (500 MHz, CDCl, ) 8:7.35 ~7.19 (1H, m, H-
13),6.45(1H,d,J = 9.0 Hz,H-14) ,6.31(1H,d,J
= 7.3 Hz,H-12) ,4.17(1H,dd,J = 15.2,6.7 Hz,

i 'XM
1}
~(a)e — cosy
’17)@\7\\‘“ ' HMBC
¥ =
Fi7
INATBA ~-> ROESY
N

B2 &1 XEH2D NMR X
Fig.2 Key 2D NMR correlations of compound 1
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Fig. 3  Experimental and calculated ECD spectra of compound 1

®1 UEW | WREHIRSIEEBIE R
(600 #1150 MHz,8 in ppm,J in Hz)
Table 1 'H and " C NMR data of 1 in CDCI,
(600 #1150 MHz,8 in ppm,/ in Hz)

Position oy dc
2a 2.82,br d(12.0) 571
2B 2.01,dd(12.0,3.2) ’

1.69,m
3 1.46.m 20.9
1.71,m
4 1.65,m 2.7
5 1.77,m 34.7
6 2.05,1(2.3) 62.3
7 1.60,m 44.8
8B 2.17,br d(12.9) 35.2
8a 1.31,td(12.9,4.9)
9 3.82,m 63.3
108 3.03,ddd(10.4,4.4,1.6) 64.6
10 1.81,1(10.4) ’
11 3.62,td(11.0,5.3) 54.5
128 2.26,m
12a 1.45,m 25.3
2.26,m
13 1.63,m 2.3
14 3.91,dd(11.9,5.1) 68.0
15 171.8
17a 4.25,dd(13.0,4.4) 41.9
178 3.07,t(13.0) ’

H-17a),3.86 ~ 3.65 (2H, m, H-9, H-178) , 3.09
(1H,s,H-6),2.99(1H,ddd,J = 10.4,4.4 2.1 Hz,
H-7),2.83(1H,d,J = 11.6 Hz,H-88),2.61 (1H,

d,J = 10.0 Hz, H-8a),2.12 ~2.03 (1H, m, H-
108),1.99 ~ 1.47 (9H, m);"” C NMR (125 MHz,
CDCL,) 8:163.8 (C-15),147.4 (C-11),138.4 ( C-
13),116.8(C-14),103.3(C-12) ,63.7(C-10) ,63.6
(€C9),59.4(C-6),56.7(C2),43.3(C-17),38.7
(C-7),37.1(C-8),31.4(C-5),27.0(C4) ,20.0( C-
3) o DL RBRS Scmk S A IR A — 8,
TGN () 9a-FE IR .

E&wa Lok (CHCL,) ;ESI-MS: m/z 283
[M + Nal*;'H NMR (500 MHz, CDCL,) §: 7. 32
(1H,dd,J = 9.0,7.1 Hz,H-13),6.52(1H,dd,J =
9.0,1.1 Hz,H-12) ,6.45(1H,dd,J = 7.1,1. 1 Hz,
H-14),4.16 (1H,dd,J = 15.2,7.2 Hz, H-178),
3.77(1H,dd,J = 15.2,12.3 Hz,H-17a) ;" C NMR
(125 MHz, CDCl, ) §:163.7 (C-15),148. 1 (C-11),
138.5(C-13),118.9(C-14),103.2(C-12) ,69. 6 ( C-
7),66.3(C-6),56.5(C-2),56.1(C-10),43.7(C-
17),37.3(C-8),26.5(C4),25.8(C-5),22.3(C-
9),20. 1(C-3) o A X5 Scmkt ™ i o B LA
— 3OS A B YN T - R FE T

wEWMS KL MK (CHCL) ; ESI-MS:m/
2269 [M + Na]*;'H NMR (500 MHz, CDCL, ) §:
6.57 ~6.29(1H,m,H-13) ,5.86 (1H,dt,J] = 9.8,
1.9 Hz,H-14) ,4.10(1H,dd,J = 13.0,4.7 Hz,H-
172),3.95(1H,dd,J = 16.9,9.7 Hz,H-11) 3. 14
(1H,t,J = 12.8 Hz,H-178) ,2.81(1H,d,J = 11.2
Hz,H-23),2.76(1H,d,J = 11.2 Hz,H-108) ,2. 63
~2.51(1H, m,H6),2.23 ~2.12(1H, m),2.08
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(1H,s),1.36 ~1.93(12H,m) ;°C NMR (125 MHz,
CDCL,) 8:165.7 (C-15),137.5(C-13),124.6 ( C-
14),63.5(C-6),57.3(C-10),57.2(C-2),51.4(C-
11),42.0(C-17),41.5(C-7),34.6(C-5),27.7(C-
4),27.4(C-12),26.6(C-8),21.1(C-3),20.7(C-
9) o LA b cdi 5 Semk " i o IR AR — 3, s e
ZACE W LR

wEw e Jdist i (CHCL, ) ; ESI-MS: m/z
285 [M + Na]*;[a]P36(c 0.12, MeOH) ;'H
NMR (500 MHz, CDCL, ) 8:6.47 ~6.31 (1H, m, H-
13),5.89 ~5.68 (1H, m,H-14) ,4.02(1H,dd,J =
13.0,4.6 Hz,H-17a) ,3.81 ~3.60(2H, m, H98, H-
11),3.01(1H,t,J = 12.8 Hz,H-178),1.27 ~2.94
(16H, m) ;" C NMR (125 MHz, CDCl, ) §:165.4 ( C-
15),137.6(C-13) ,124. 1( C-14) ,64.4(C-10) ,62. 5
(C9),62.2(C6),56.9(C2),52.0(C-11),42.2
(C-7),41.9(C-17),35.4(C-8),33.9(C-5),27.5
(C4),27.1(C-12),20.6 (C-3), D bE¥IEE X
BRL' A A X R AR — 2, O R AR AN () -
9a-FRIERLIL K

WEW 7T HEE (CHCL) ; [aly +30 (e
0.13,MeOH ) ; ESI-MS: m/z 249 [M + H]*;'H
NMR (500 MHz, CDCl;)§:4.39(1H,dd,J = 12.8,
4.4 Hz,H-172),3.89 ~3.70 (1H, m, H-11) , 3. 04
(1H,t,J = 12.7 Hz,H-178) ,2.83(1H,d,J = 10.7
Hz,H-2B),2.77(1H,d,J = 11.1 Hz,H-108) ,2. 49
~2.36 (1H, m, H-148),2.29 ~2.18 (1H, m, H-
14a),2.07(2H,s,H-6,H-7),2.02 ~1.84 (3H, m,
H-2a, H-88, H-10a), 1.80 ~ 1.28 (12H, m);" C
NMR ( 125 MHz, CDCl, ) §:169.5 ( C-15),63. 8 ( C-
6),57.3(C-2),57.2(C-10),53.2(C-11) ,43.2(C-
17),41.5(C-7),35.3(C-5),32.9(C-14),27.8(C-
4),27.2(C-12),26.5(C-8),21.2(C-3),20.8(C-
9),19.0(C-13) o A% 553kt 4 1 ) e A
— B BRI A R+ ) S

WwEW8 s (CHCL) s [alh +15(c
0.16,MeOH ) ; ESI-MS: m/z 287 [M + Na]*;'H
NMR (500 MHz,CDCl;)§:4.28 (1H,dd,J = 12.8,
4.4 Hz,H-17¢),3.78 ~3.66 (1H, m,H-9),3.63 ~
3.49 (1H, m, H-11),2.95 (1H, m, H-10e ), 2. 89
(1H,d,J = 12.7 Hz,H-17a),2.74 (1H,d,J =
12.3 Hz,H-2),2.38 ~2.27(1H,m, H-148) ,2.22 ~
2.12(1H, m, H-14a) ,1.24 ~2. 12 (16H; m) ;" C

NMR ( 125 MHz, CDCl, ) §:169.3 ( C-15) ,64.4 ( C-
10),62.4(C9),62.4(C-6),56.8(C-2),53.6(C-
11),43.9(C-7),41.3(C-17),35.3(C-8),34.6(C-
5),32.5(C-14),27.5(C-12),27.0(C4) ,20.6(C-
3),18.6(C-13) o LA b ¥t 5 3cmk' " i i 1R AR
— B BEEE S R (+) Da-FRH S

a9 Mg (CHCL,) ;ESI-MS: m/z 287
[M + Na]*;'H NMR (500 MHz, CDCl,) &:4.31
(1H,dd,J = 12.8,4.3 Hz,H-17) ,4. 18(1H,d,J =
3.6 Hz,H-13),4.01 (1H,td,J = 9.8,5.7 Hz, H-
11),3.06(1H,t,J = 12.7 Hz,H-17),2.80(1H,d,J
= 11.2 Hz,H-2),2.75(1H,d,J = 11.4 Hz, H-
10),2.55~2.41 (1H, m,H-14) ,2. 14 (1H,ud, ] =
11.4,5.3 Hz,H-6) ,2.08(1H,s,H-12),2.00 ~ 1. 81
(3H,m,H-2,H-8,H-10),1.76 ~1.57 (4H,m, H-3,
H4,H-5,H9),1.57 ~1.24(6H,m,H-3,H4,H-7,
H-8,H9, H-12);" C NMR (125 MHz, CDCl, ) §:
167.9(C-15),63.6(C-6) ,62.3(C-13),57.2(C=2),
57.1(C-10),49.6(C-11) ,43.0(C-7) ,41.3(C-17)
40.5(C-14),35.3(C-5),33.4(C-12),27.7(C4),
26.5(C-8),21.1(C9),20.6(C-3), LI %5
Bk A X AR — B, FE MR NMR — 4 il — 4
s SOTs s, s ez B Y R 1B3a- i S
Bk, BT 0

WEW10 T [F A ESI-MS:m/z 285 [M +
Na]*;'"H NMR (500 MHz, CDCL,)§:4.26 (1H,d, J
= 11.3 Hz,H-17),3.73 ~3.59(1H,m,H9) ,3. 16
~3.01(2H,m,H-10,H-17) ,2.86 ~2.77(1H,m, H-
8),2.73(1H,d,J = 10.1 Hz, H2),2.68 ~2.58
(1H,m,H-12),2.50 ~2.37(1H, m, H-14) ,2.33 ~
2.12(3H,m,H-6,H-10,H-12) ,2. 11 ~1.97 (1H,m,
H-2),1.97 ~1.75 (4H, m, H4, H-5, H-8, H-13) ,
1.78 ~1.64 (3H, m, H-3, H4,H-13),1.54 ~1.38
(1H,m,H-3) ;" C NMR (125 MHz, CDCl, ) §:168. 8
(C-15),130.3 (C-11),111.8(C-7),67.3(C9),
64.2(C-10),60.7(C-6),55.3(C-2),40.8(C-17),
38.6(C-8),32.7(C-14),31.9(C-5),26.8(C4),
24.7(C-12),21.6(C-3),19.5(C-13), VI F¥IRS
SCHR R R B AR — B, SO %A S N 9a-
FRIE-T 11 -R AT S0

& 11 [ EE S (CHCL ) ; ESI-MS: m/z
271 [M + Na]*;'H NMR(500 MHz,CDCL,)8§:3. 41
(1H,dd,J = 13.4,5.5 Hz,H-17) ,3.33(1H,ddd, J
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=10.3,7.5,5.4 Hz,H-11) ,3.29 ~3.20(1H, m, H-
17),2.88 ~2.79(1H,m,H-2a) ,2.75(1H,ddd,J =
11.8,8.9,4.4 Hz,H-10a) ,2. 45 ~2.24(3H,m, H-6,
H,-14),2.23 ~2.07 (2H,m, H2b, H-10b) , 1. 94 ~
1.85(2H,m,H-3a,H-5),0.97 ~1.85(12H, m) ;*C
NMR (125 MHz, CDCl, ) §:170.0 ( C-15),63.3 ( C-
6),55.9(C2),55.7(C-11),50.3(C-10) ,47. 6 ( C-
17),40.9(C-7),32.5(C-14),30.8(C-5),30.2(C-
12),28.1(C4),23.7(C-3),21.7(C-8),21.5(C-
9),18.9(C-13) . L F-Hirda-5 3R> 3 30tk i
AR, B A Y B E R

WEWI12 s (CHCL) s [ o]l +20(c
0.17,CHCl,) ; ESI-MS: m/z 271 [M + Na]*;'H
NMR (500 MHz, CDCL, ) 8:4.46 (1H,dt,J = 13.1,
2.1 Hz,H-10a) ,3.59 ~2.98 (1H, m, H-6) ,2.85 ~
2.76(1H,m,H-178) ,2.73(1H,d,J = 12.0 Hz, H-
158) ,2. 44(2H, m,H-38,H-108) ,2.33 ~2.22(1H,
m,H-3a),2.19 ~2.09 (1H, m, H-8«) ,2. 08 ~ 1.97
(1H,m,H-7),1.93 ~1.82(2H,m, H-15a, H-17a) ,
1.83 ~1.75(2H, m, H4a, H-58) ,1.72 (1H, ddd, J
=9.4,54,3.1 Hz,H-13),1.68 ~1.46 (7H, m) ,
1.32(1H,m,H-128) ,1.22(1H,ddd,J = 9.3,5.4,
2.3 Hz,H-88) ;" C NMR (125 MHz,CDCl,)8:171. 4
(C2),64.0(C-11),60.9(C-6),55.4(C-15),52.9
(C-17) ,46.7(C-10),34.8(C9),33.6(C-12),33.0
(C-3),32.3(C-7),27.4(C-8) ,26.7(C-5) ,25.3(C-
14) 24.4(C-13),19.6(C4) . L FHIE S cik™
X FESEA — 2, U e A B (+ ) -1
T

WEw 13 AEFEER; (o]l +44(c0.16,
MeOH) ; ESI-MS:m/z265 [M + H]*;HR-ESI-MS:
m/z265.1908 [M + H]" (caled for C5H,sN,0,,
265.1916) ;UV(MeOH) A, (log £)197(3.84) ; ECD
Ae(c 0.04,MeOH) +3.29(223),-3.00(201);'H
NMR (500 MHz, CDCl, ) 8:4.49 (1H,dt,J = 13.2,
2.3 Hz,H-10a) ,3.80(1H,m,H-14) ,3. 28 (1H,dd,J
=10.9,5.3 Hz,H-6),3.03(1H,dd,J = 10.9 Hz,
2.9 Hz,H-158),2.93(1H,t,J = 10.8 Hz, H-178),
2.50(1H,dd,J = 13.2,2.5 Hz,H-108) ,2. 44 (1H,
m,H-38),2.31 (1H,ddd,J = 17.4,12.7,5.7 Hz,
H-3a),2.20 (1H, m, H8«a),2.09 (1H, dd, J =
10.8,3.7 Hz,H-17a) ,2.07(1H,m,H-7) ,2. 01 (1H,
m,H-138) ,1.88(1H,t,J = 10.9 Hz,H-15a),1. 82

(1H,m,H4B),1.76(1H,m ,H-5¢) ,1. 74(1H,m,H-
11),1.69(1H,m,H9) ,1.64 (1H,m,H-12a) , 1. 60
(1H,m,H4a),1.51(1H,m,H-58) ,1.49(1H,m,H-
128),1.28(1H,m,H-88) ,1. 23 (1H,m,H-13a) ;" C
NMR (125 MHz, CDCL, ) §:171.6 (C-2),67.0 ( C-
14),62.8(C-11) ,62.3(C-15),60.9(C-6),52.5(C-
17),46.9(C-10) ,34.0(C9) ,34.0(C-13) ,33.0(C-
3),32.1(C-7),31.6(C-12),27.4(C-5),26.8(C-
8),19.6(C4) . ZALEWINEsH K] LLIFE SciFind-
er B4 P bk 245 21, (0 B B B AR 0% SR v
HIE—J SCik T A3 Tz & 9 B in A= —
l4a-2, Bt A 2 A P B & ( 14a-acetoxylupa-
nine) ', #R4E 1D F12D NMR $ifs , Bz b & 9 %
FE N 14 a-F2 5 1 3P e 208

wEW14 FIEBA;ESI-MS: m/z 353 [M +
Na]*;'H NMR(600 MHz,CDCl,)§:6.91(2H,m, H-
2,H6),6.85(1H,d,J = 8.5 Hz,H-5) ,4.86(1H,
d,J = 11.5 Hz,H-7a) ,4.57(1H,d,J = 11.5 Hgz,
H-7b) ,4.43(1H,d,J = 7.8 Hz,H-1") ,3.95(1H,
dd,J = 11.7,3.7 Hz,H-6"a),3.90 (3H,s, OMe) ,
3.89(3H,s,0Me) ,3.85(1H,dd,J = 11.8,4.8 Hz,
H-6'b) ;C NMR (150 MHz,CDCl,)5:149.3(C-3),
149.2(C4),129.2(C-1),121.0(C-6),111.6 (C-
5),111.0(C2),101.5(C-1"),76.3 (C-3"),75.3
(C-5"),73.8(C-2"),71.6(C-7),70.7(C4"),62.6
(C-6"),56.0(OMe),56.0(OMe) ., DL I %5
BRE T R R A — B, MO AL A N 3,4-
FH AR H 2 7-0-B-D- ML I 7 A B

wEW15  TERORIK; ESI-MS: m/z 307 [M
+ Na]*;'"H NMR (600 MHz, CDCl,)5:7.30 ~7.24
(5H,m,H-2,H-3,H4 ,H-5,H6) ,4.30(1H,d,J =
7.6 Hz,H-1") ,4.12(2H,m,H-2"),3.95(1H,dd,J
= 11.7,5.1 Hz, H6"a);” C NMR ( 150 MHz,
CDCl,)5:138.3(C-1),128.9(C-3,C-5),128.5(C-
2,C6),126.5(C4),102.8(C-1"),76.2(C-3"),
75.4(C-5"),73.7(C-2"),70.9(C-2"),70.2(C4"),
62.1(C-6"),36. 1(C-1") . LA L-%dh 53k > il
X HEEAS — 3, O e A B Wl 2-K 2 BE-0-B-D-
b MRl 2 W

WwEW16  [1EBER;ESI-MS: m/z 603 [M +
Na]*;'"H NMR(800 MHz,CD,0D)§:6.72(2H,s, H-
2" H-6"),6.65(2H,s,H-2,H-6) ,4.77(1H,d,J =
4.3 Hz,H-7") ,4.72(1H,d,J = 4.5 Hz,H-7) ,4.34



Vol. 32 ERRAZEE - AL ARTT AL 2 g3 B HEAM ) T T HE Bl B 05 1 AT 5 987

~4.24(2H,m,H9a,H9'a) ,3.96 ~3. 88(2H,m, H-
9b,H-9'b) ,3.86(6H,s,3-OMe,5-OMe ) ,3. 84 (6H,
s,3'-OMe, 5'-OMe ) ,3.77 (1H,dd,J = 12.0,2.3
Hz,gle-6a),3.66 (1H,dd,J = 12.0,5.2 Hz, gle-
6b),3.60 ~3.53(1H, m, gle-2),3.53 ~3.44 (1H,
m,gle-5),3.44 ~3.36 (1H, m, gle4),3.26 ~3.08
(3H, m, gle-3, H-8, H-8");"” C NMR (200 MHz,
CD,0D) §:154.4 (C-3',C-5"),149.4 (C3,C5),
139.6(C-1"),136.2(C4),135.6(C4"),133. 1 (C-
1),105.3(gle-1),104.8(C-2,C-6),104.5(C-2",C-
6'),87.6 (C-7"),87.2(C-7),78.4 (gle-3),77.8
(gle-5),75.7(gle-2),72.9(C9"),72.9(C-9),71.3

(gle4),62.6(gle-6),57.1(3'-OMe,5'-OMe) , 56. 8
(3-OMe,5-OMe) ,55.7(C-8),55.5(C-8") . LI %k
45 SCHR S R T X R — B, MO E AL A R
THNEZRA-0-B-D-MLI R HE 1T
3.2 5N kARG B EE I B LIS 45 R

XoF A AT 58 H e AR BURR57 Fl MIZ 2 GRS
fior B2 16 A BRIk G W EAT T R4 T kIR
P AT ) 5 P 0 3, 5 R 2 I — G R o 2K GRS
(VRJE 20 pg/mL) S Zem (VR EE 50 uM) B — 3¢
B TPk R A G G 9 T, B0 R4 5 R 31% il
35% o HAbAL SPGB,

®2 BREZSPRERIRG R EML SIS T BEAR LB 0 5 iE

Table 2 The CH,Cl,-soluble fractions and compounds from S. davidii inhibitory activities against butyrylcholinesterase

T i3 KRS
Sample Concentration Inhibition rate( % )

AR Tacrine * 0.333 uM 85.12 +0. 34
AW BEAEBGER {7 CH, Cl, -soluble fraction 20 pg/mL 30.65 3. 16
1 50 uM 14.53 +£3.50

2 50 uM 9.48 +4.18

3 50 pM 1.95 +3.87

4 50 uM 3.69 £3.00

5 50 uM 12.56 +1.51

6 50 pM 7.61 £1.60

7 50 uM 34.57 +3. 44

8 50 pM 9.43 0. 56

9 50 uM 12.61 £2.90

10 50 uM 5.16 +3. 86

1 50 uM 1.90 +3.43

12 50 uM 16.78 £2.03

13 50 uM 2.07 +1. 10

14 50 uM 15.35 0. 52

15 50 uM 3.68 £2.35

16 50 uM 5.28 +1.43

T BHPER IR

Note: * Positive control.
4 Hit55R

AHIEFE N FTRIAEAE T — S M B2 UL 7 B 48
FE T 16 DHREE ), P s 11 A S8 AR
P (1 ~11) 2 /8 TS pd Y AE Py (12 1 13) 2
NEEZAL A (14 F115) Ko 1 DMARRREEY
(16) , (4% 1 ka9 1. Hb b5 1.3 .4,
10,13 ~16 3L 8 MESYE U HRIFE P AT 1k

8.9 F12 303 AW E O FRIE 1 AL
(VRIS

ABFFEIL ST AT E 11 A5 2085 A 1y AT 2
A TCEL RS A 0k, S5 BB 0 e o S8 (T) W T
POt AEL AR ik LA — 2 B0 35 1, A R iR Y
B R 2 TR A5 22 IR AT R 1) 2 245 ) B
WFFEER T HRAEAETROL A2 8o, b 1 R )
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