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Alkaloids Isolated from Sophora tonkinensis var. polyphylla
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[ Abstract ] Objective; To study the alkaloids constituents of Sophora tonkinensis var. polyphylla.
Method: Sephadex LH-20, slica column chromatography and recrystallization were used to isolate and purify the
alkaloidal constituents from S. tonkinensis var. polyphylla. Then infrared spectra (IR), mass spectra ( MS),
nuclear magnetic resonance ( NMR) and other physicochemical methods were used to identify the chemical
structures of the alkaloids constituents. Result: The structures of alkaloids were identified as: sophocarpine (1),
(2), (3), (4), (5),

oxysophocarpine (6), oxymatrine (7), and cytisine (8), respectively. Conclusion; All of the alkaloids were

matrine Sa-hydroxymatrine 9a-hydroxymatrine 12 @-hydroxysophocarpine

isolated from this plant for the first time.
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3 SEHETE
&1 HEE S (AMEE) , mp 51 ~53 C,
IR vKBr, cm ':2 944, 2 865, 2 778, 1657,

max

1582, 823, EI-MS (m/z):246 (M" ), 245, 217,
203, 177, 160, 150, 138, 136, 122, 98, 96,'H-
NMR (600 MHz, CDCL,) §: 6.55 (1H, m, 13-H),
5.81(1H, dd, 9.5, 2.5 Hz, 14-H), 4.20(1H, dd,
J=12.5,4.2 Hz, 17-He), 3.99(1H, dt, J=11.0,
6.5 Hz, 11-H), 3.21 (1H, t, J=12.5, 17-Ha),
2.94(2H, m, 2, 10-He), 2.56 (1H, m, 6-H),
2.50 ~1.23(14H, m) " C-NMR (150 MHz, CDCI,)
8: 167.41(C-15), 137.54(C-13), 124.45(C-14)
64.01(C-6), 57.37(C-2), 57.34(C-10), 51.55
(C-11), 42.03(C-17), 41.66(C-7), 34.88(C-5),
29.01(C-12), 27.40(C-4), 26.60(C-8), 21.68
(C-3),20.98(C9), Suifk%udi 5 Cmk[3,5] —2,
i PR B ( sophocarpine)

&Y 2 HEsH RS (Al ) ,mp 76 ~ 78

C, Ak B 89 5 W BH . EI-MS (m/z) :248 (M7 ),
247(M* -1), 219, 205, 192, 177, 162, 150, 137,
120, 110, 98, 96, 82, 68,'H-NMR (600 MHz,
CDCly) &6: 4.50 (1H, dd, J =12.5, 4.1 Hz, 17-
He), 3.80(1H, dt, J=9.5, 6.1 Hz, 11-H), 3.10
(1H, t, J =12.5 Hz, 17-Ha), 2.83(2H, d, J =
11.6 Hz, 10-He, 2-He), 2.42(1H, dt, J =17.0,
4.1 Hz, 14-He), 2.27(1H, m, 14-Ha), 2.03(2H,
m), 1.93(3H, m), 1.80(1H, m, 9-Ha), 1.78 ~
1.33(11H, m),"” C-NMR (150 MHz, CDCl,) §:
169.32(C-15), 63.98(C-6), 57.35(C-2), 57.12
(C-10), 53.13(C-11), 43.22(C-17), 41.24 (C-
7), 35.38(C-5), 32.78 (C-14), 27.77 (C-12),
27.17(C-4), 26.14(C-8), 21.14(C-3), 20.58(C-
9),19.10(C-13) . & 53CHk[4-5] % B, 45 R —3%,
Y78 R B ( matrine)

&3 s RS (NER) ;mp 157 ~ 158
C, IR vKBr,, cm ':3 358,2 987,2 964,2 935,
2866,2 810, 1 631,1 443,878,864 ,815,'H-NMR
(600 MHz, CD,0D) §:4.28 (1H, dd, J=13.3,
1.2 Hz, 17-Ha) , 3.85~3.77 (m, 1H), 3. 17 (1H,
d, J=13.4 Hz, 17-He), 2.95 ~2.88 (1H, m, 10-
He), 2.81 (1H, m, 2-He), 2.41 ~2.27 (m, 2H),
2.19 ~2.11 (m, 1H), 2.10 ~1.97 (m, 4H),
1.91~1.80 (m, 3H), 1.72 ~1.58 (m, 4H),
1.56 ~ 1.35 (m, 4H).” C-NMR (150 MHz,
CD,0D) &: 173.07(C-15), 69.98(C-6), 68.64(C-
5), 58.07 (C-10), 57.68 (C-2), 54.54 (C-11),
47.28(C-17), 38.10(C-7), 37.93(C-4), 33.50
(C-14), 27.94(C-8), 27.01(C-12), 23.40(C9),
21.32(C-3), 19.71(C-13), DI ¥4 53k [6]
— 3K E N Sa-FR H Y 2 (Sa-hydroxymatrine )
RO MR AE B

k&4 ToEsRE T (NER) ,mp 158 ~ 159
°C ,'"H-NMR (600 MHz, CDCl,) &§: 4.29 (1H, dd,
J=12.8,1.9 Hz, 17-Ha), 3.77 (1H, m, 9-He),
3.60 (1H, m, 11-H), 2.96 (1H, m, 10-He), 2. 90
(1H, t, J=12.2 Hz, 17-He), 2.77 (1H, d, J =
7.3 Hz, 2-He), 2.38 (1H, m, 14-He), 2.21 (1H,
m, 14-Ha), 1.20 ~2.12 (15H, m) .” C-NMR (150
MHz, CDCl,) &: 169.90 (C-15), 64.71 (C-10),
62.98 (C9), 62.68 (C-6), 57.30 (C-2), 53.56
(C-11), 44.65 (C-7), 42.00 (C-17), 35.56 (C-
8), 35.21 (C-5), 32.95 (C-14), 27.78 (C-12),
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27.52 (C4),20.78 (C-3), 19.08 (C-13), U I
BARECHR (7] — 80, B2 N 9a-R I W S (9a-
hydroxymatrine )

& s JoOEHIRES & (NE) smp 146 ~ 148
C, IR vKBr,, cm™':3 365,2 933,2 883,2 803,
2762,2 690,1 667,1 601,1 476,1 438,884,828,
EI-MS(m/z) :262(M "), 261, 245, 243, 229, 215,
203, 189, 177, 150, 149, 136, 122, 96, 84, 80,
68, 55, H-NMR (500 MHz, Pyr-d,) &: 6.75 (1H,
dd, J=9.9, 4.6 Hz, 13-H), 6. 11 (1IH, d, J=9.9
Hz, 14-H), 5.20 (1H, dd, J=11.9, 3.5 Hz, 11-
H),4.62 (1H, t, J=4.0 Hz, 12-H), 4.54 (1H,
dd, J=13.4, 4.6 Hz, 17-Ha), 4.06 (1H, t, J =
13.4 Hz, 17-He), 3.60 (1H, s, 6-H), 3.55 (1H,
d, J=11.5 Hz, 10-Ha), 3.48 (1H, d, J=11.5
Hz, 10-He), 3.05 ~2.91 (2H, m, 2-Ha, 2-He),
2.51 (1H, q, J =14.2 Hz, 9-Ha), 2.37 ~2.25
(2H, m, 3-Ha, 8-Ha), 2.03 (1H, d, J=8.8 Hz,
5-H), 1.89 (1H, d, J =11.7 Hz, 7-H), 1.65
(2H, ddd, J =18.6, 9.7, 4.4 Hz, 4-Ha, 8-He),
1.53 ~1.37 (3H, m, 3-He, 4-He, 9-He) ., C-NMR
(101 MHz, Pyr-dy) &: 163.4(C-15), 140.27 ( C-
13), 124.3(C-14), 64.41 (C-6), 63.62(C-12),
59.98(C-11), 56.19(C-10), 56.10(C-2), 42.23
(C-17), 40.35(C-7), 34.71(C-5), 25.96(C4),
24.88(C-8), 19.33(C-3), 19.33(C-9) . VI F%u ¥z
HICHK [8-9 ] — B, % o 12B-7% kLR Tl (128-
hydroxysophocarpine)

&Y 6 @RS & (INER) ,mp 207 ~208
C, TR vKBr,, cm ':3 526,3 053,2 985,2 958,
2 935,2906,2 875,2 205,1 657,1 597,1 460,1 424,
1328, 823 ,'H-NMR (600 MHz, CD,0D) §: 6.68
(1H, ddd, J =9.5, 5.9, 2.8 Hz, 13-H), 5.85
(1H, ddd, J =9.7, 2.7, 0.8 Hz, 14-H), 4.77
(1H, «d, J=11.7, 5.6 Hz, 11-H), 4.00 (1H, t,
J=12.8 Hz, 17-He), 3.92 (1H, dd, J=12.5,6.2
Hz, 17-Ha), 3.35 ~3.31 (3H, m), 3.10 ~3.02
(2H, m), 2.75 (1H, dt, J =17.9, 5.7 Hz, 12-
He), 2.59 (1H, qt, J=13.9,4.0 Hz,), 2.48 (qt,
J=14.2,3.8 Hz, 1H), 2.10 (1H, ddt, J=17.8,
12.1, 2.8 Hz, 12-Ha), 2.02 ~1.95 (m, 2H),
1.86 (2H, tt, J=14.1, 5.2 Hz,), 1.78 ~1.70
(m, 2H), 1.65 ~1.53 (m, 2H),"” C-NMR (150
MHz, CD,0D) &: 168.80(C-15), 141.24(C-13),
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124.68(C-14), 69.58(C-10), 69.21(C-2), 67.37
(C-6), 53.40(C-11), 43.79(C-17), 41.63(C-7),
34.09(C-5), 30.71(C-12), 26.78 (C-4), 25.26
(C-8), 18.17(C-3), 18.09(C9) ., L\ ¥4 5
ko[45] — %, ¥ & K8 H b MR W
(‘oxysophocarpine) ,

&Y T AR RE (NER) , mp 206 ~ 208
C, Al % 8 S PP . EI-MS (m/z) : 248 [ M " -
07, 231,218,205, 192, 190, 176, 162, 150, 148,
138, 136, 122, 110,98,96, 84, 67,'H-NMR (600
MHz, CDCl,) &: 5.11 (1H, dt, J=10.4, 6. 1Hz,
11-H), 4.44 (1H, dd, J =12.0, 5.2Hz, 17-He),
4.19(1H, t, J =12.4Hz, 17-Ha), 3.15(5H, m),
2.72(2H, m), 2.44(1H, m, 14-He), 2.20(2H,
m, 14-Ha, 12-He), 2.10(1H, m, 8-He), 1.89 ~
1.48(9H, m), 1.24 (1H, m, Ha-12).,"” C-NMR
(150 MHz, CDCl,) &: 170.02 (C-15), 69.33 ( C-
10), 68.78 (C-2), 66.98 (C-6), 52.90 (C-11),
42.44(C-7), 41.80(C-17), 34.50 (C-5), 33.02
(C-14), 28.57(C-12), 26.12(C-4), 24.66(C-8),
18.71(C-13), 17.25(C-3), 17.25(C-9), & 53
BR[4-5] xR, 25 R — B0, K b A kw20
(‘oxymatrine )

&Y 8 HEOE RS (NER) ,mp 154 ~ 155
C, IR vKBr,, cm ':3 350, 2 950, 2 750, 1 640,
900, 790, EI-MS m/z(% ):190[ M" ], 160, 148,
147, 146, 134, 109, 82,'H-NMR ( 600 MHz,
CDCl;) 8: 7.20(1H, dd, J=9.2, 6.7 Hz, 4-H) ,
6.60(1H, dd, J=9.2, 1.2Hz, 3-H), 6.00 (1H,
dd, J =6.7, 1.1Hz, 5-H), 4. 18 (1H, dd, J =
15.5, 0.8 Hz, 10-He), 3.85(1H, dd, J =15.5,
6.4, 10-Ha), 2.88 ~1.93(8H, m), 1.26(1H, s,
N-H) ,"” C-NMR (150 MHz, CDCl,) §: 164.28 ( C-
2), 152.00(C-6), 139.51(C4), 116.88(C-3),
105.24(C-5), 54.05(C-13), 53.11(C-11), 49.68
(C-10), 36.00(C-7), 27.90(C-9), 26.50(C-8),
LB s 5 SCEk [ 10 ] A 6], o & o 4 48 46 BR

(cytisine)
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