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Studies on Alkaloids of Stephania micrantha
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(1. College of Phamacy, Yunnan University of Traditional Chinese Medicine, Kunming 650500, China;
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[ Abstract ] Objective: To investigate the chemical constituents of Stephania micrantha. Method: The
powered tuber of S. micrantha were extracted with 2% H,SO,-H,0 and purified by silica gel, alumina oxide and
Sephadex LH-20 column chromatograph. The structures were elucidated on the basis of spectral analysis and
physico-chemical evidence. Result: Seven alkaloid compounds were obtained from the tuber of S. micrantha,
they are characterized as sinoacutine (1), sinomenine (2), cephamonine (3), tetrahydropalmatine (4),
palmatine (5), capaurine (6), and ( + ) -stepharine (7). Conclusion; Compounds 3, 5, 7 were isolated for
the first time from S. micrantha.
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Bij OB T e JE Al ) 2t LA 60 Z A, FR I A
40 A, F2 2 43 A T VLG BB H AR b X, 7E R
W A 2G0T A R A R & Yk
BGr, B JF & — S F O U 25 ), an B AT LR A
M omom o (A W & B 59T, -
Tetrahydropalmatine ) . 2 & L # 7E J 09 4& ¥F 5 T
(Cycleanine ) %% /N 76 i1 R 45 B B 25 75 v #1024
B R BR S IS, 27 T 0 o A, 7R
2y 77 IR AR B A RS B BB Y 2
UL RS AR A B T RS R
PR L O T i — A TR I R A 3R A
5 B /N AR AN 25 B ZE 0 AR W R oy R AT AR, 3t
SYEEEE T T AR Y, AR A B O E A
IX T, 23 S E R KB B (sinoacutine, 1) | 7 1B Bl
('sinomenine ,2) 8- 4 % 7 B 5% ( cephamonine ,3) |
WA & D 7T ( tetrahydropalmatine, 4 ) . & & 7T
(palmatine, 5) . £ ™ £ ( capaurine, 6 ) F1 ( + )-
stepharine (7) ; /L& % 3,5,7 R EH KRN /NEHLA R
PR
1 ##

KR YANACO S8 s i A0 (2R i i A il 4
FE) M , i 3 R K AE s MS ] Finnigan MAT-95 J57 %
A ( Finni-gan 2% &) ) ] %2 ; NMR F§ Bruker AM-400
500 A% B M4 e 1% AR (i b A & e A | g, TMS
HNBR o HE G K2R O R AR T B TR
AR RS AL S B AR A e R T AR
7, 4 M EE R LH-20 4 Pharmacia 2\ &) 45 755 &
Fist (DA A ER O e A5 R T Al A Sl 5
2035 68 5 ] 10% B2 & v W B R ik
B PR o

INAEHLAS 2 25k (B ZE) T 2006 4F 10 J Rk T
ZEARET =52, Y mE ROy SR A
Wbr A 28 2 g v BR 2 B 2 27 Bt T o IR M 58 B
OR T £ BEMY /N e ARZ Stephania micrantha
25 AR A% (DBR-2006-JH-11-M) {77 78 5 H 45 4
KRR YGRS S I RE T R S =
2 BRES5SH

OB B A /NAE A P ZE 8 kg, T ZSHL R, )AL
PR, A LR BOWIAR , 15 L)L 2% /R B IR T = iR
TR 2 Y EWCS d ORI R LU R . R
AW EAT 08 , & IF R K S WG, T 20% 1 &R
ARSI pH 9 AR U TS0 L 1E T s AR B, 153 31 iR %
PEAR > (Fr-A 96 ¢) FIZKEPERR 7> (Fr-B 21 g) .

Fr-A &0 FE AL (3%, LS DT - B2-= & %

R GUHEE (1002 102 1 ~ 1002 100: 1) A FEVEIS , 28 TLC
KA J5 , A A P e Sk (2 B 8 0 S0 o 6 9T R 2
73 (Fr-A1-2) . Fr-A1(43 o) e RO R E 05,
PAPRC BE-TN - = M 2 52 (90:10: 1 ~70:30: 1) REE
KPR, I 45 LH-20 A3 435 ( Bk i) glifk,
HEME S Y 1(226 mg) ,2(26 mg) ,3(141 mg),6
(23 mg) ., Fr-A2(19 g) & fk A 3 I 2 50 &, LA
A7 R - R - = 2 FR S8 (802200 1 ~60:40: 1) Sy ¥k
JBEF, F 45 G LH-20 A% (53 (B2 vk ) glifk, 15 21
&Y 4(76 mg) ,7(22 mg) .

Fr-B #8328 AL E8 (PP ) #6833 [ 52005 - Y 1
F4:(100: 10 ~100: 100) Pt ] 53 85 , 32 B A W o7
PR RE I RE (3 [ S - - = 2 i 7 58 (80:20: 1 ~
60: 40: 1) Pt ] A1 LH-20 €3 ( H BBl ) 2lifk,
15845 5(32 mg)

3 KT

fe&w 1 TR AR (FEE) , mp 196 ~
198 ;ESI-MS (m/z) 328 [M + H] ", 4+ 7 C,, H,,
0,N;'H-NMR (400 MHz, CDCl,)8:6.73 (1H,d,J =
8.3 Hz,H-1),6.64(1H,d,J =8.3 Hz,H-2),6.31
(1H,s,H-5),7.54(1H,s,H-8),3.65(1H,d,J=5.3
Hz,H9),2.95(1H,dd, J = 17.6 Hz,5.3 Hz, H-
10a),3.30(1H,d,J =17.6 Hz, H-108) ,1.75(1H,
td,J =12.6 Hz,4.5 Hz,H-15) ,2.40 (1H,d, J =
12.6 Hz,H-158) ,2.49(1H,dd,J =12.4 Hz,3.0 Hz,
H-16a) ,2.60(1H,dd,J =12.4 Hz,3.0 Hz,H-1683) ,
3.74(3H,s,3-0CH, ) ,3.87 (3H,s,6-0CH, ) , 6. 40
(1H, br. s,4-OH) ,2.45 (3H,s, N-CH, ) ;"* C-NMR
(100 MHz, CDCL, ) §:120.5 (C-1),109.5 (C-2),
145.4(C-3),143.4(C-4),118.8(C-5),161.7 (C-
6),181.5(C-7),122.1(C-8),61.1(C-9),37.8(C-
10),129.8 (C-11),124.0 (C-12),43.7 (C-13),
151.0(C-14),32.6 (C-15),47.0(C-16) ,41.7 ( N-
CH,),56.3(3-0CH,) ,54.8(6-0CH,) ., H'H-NMR
FI"C-NMR %4 55 Sk [8 ] 23t i 3 A& — 5, %5
N F XUEE B ( sinoacutine ) o

ka2 s RS (HEE) ,mp 164 ~ 165
C;ESI-MS (m/z) 330 [M + H] ", 4> F = C,, H,
0,N;'H-NMR (400 MHz, CDCl,)8:6.63 (1H,d, J =
8.3 Hz,H-1),6.53 (1H,d,J =8.3 Hz,H-2),2.46
(1H,d,J =16.0 Hz, H-5a) ,4.35(1H,d, J = 16.0
Hz,H-58),5.47(1H,br.s,H-8) ,3.17(1H,t,J =4.0
Hz,H9),2.07 (1H, dd, J = 12.0 Hz, 4.0 Hz, H-
10a),2.52 (1H,dd,J =12.0 Hz,4.0 Hz, H-108),
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3.02(1H, br. s, H-14) ,1.91 (2H, m, H-15),2.70
(1H,dd,J =18.0 Hz,5.0 Hz,H-16a) ,3. 00(1H,dd,
J=18.0 Hz, H-168),3.48 (3H,s,7-0CH, ) , 3. 80
(3H,s,3-0CH,),2.43 (3H, s, N-CH, ) ;" C-NMR
(100 MHz, CDCl, ) 8:118.2 (C-1),109.0 (C-2),
145.0(C-3) ,144.7(C4) ,49.2(C-5),193.9(C-6) ,
153.4(C-7),115.2(C-8) ,56.0(C9) ,24.3(C-10),
130.4(C-11),122.6(C-12),40.5(C-13) ,47.2(C-
14),36.0(C-15) ,47.1(C-16) ,42.7(N-CH, ) ,54.7
(3-0CH,) ,56.7(7-0CH,) ., H:'H-NMR #1" C-NMR
B 5 SCmR [9 ] 4l By AR — B, B8 N T R TR
('sinomenine ) ,

&Y 3 KA 5 WK K, ESI-MS (m/z)
360[ M + H] " ; 4 ¥ C,, Hyy NO, ;' H-NMR (400
MHz,CDC1,)8:6.62(1H,d,J =8.3 Hz,H-1),6.53
(1H,d,J =8.3 Hz,H-2) ,4.23(1H,d,J =16.0 Hz,
H-5a),2.31(1H,d,J =16.0 Hz,H-58) ,3.50 (1H,
t,/=3.0 Hz,H9) ,2. 11 (1H,dd,J =12.0 Hz,3.0
Hz,H-10a) ,2.51 (1H,dd, J =12.0 Hz,3.0 Hz, H-
108) ,3.00(1H,d,J =3.0 Hz,H-14) ,1.81 (1H,td,
J=13.0 Hz,5.0 Hz, H-15a) ,1.94 (1H, br. d,J =
13.0 Hz,H-158) ,2.72(1H,dd,J =18.0 Hz,5. 0 Hz,
H-16a) ,2.90(1H,dd,J =18.0 Hz,5.0 Hz,H-1683) ,
3.36(3H,s,7-0CH,),3.79 (3H, s,3-0CH, ), 4.0
(3H,s,8-0CH, ), 2.41 (3H, s, N-CH, ) ;" C-NMR
(100 MHz, CDCl, ) §:118.2 (C-1),108.8 (C-2),
144.8(C-3),144.3(C4) ,49.8(C-5),194.6(C-6) ,
137.8(C-7) ,161.9(C-8) ,56.0(C-9) ,24.0(C-10) ,
131.4(C-11),122.6(C-12) ,38.2(C-13) ,49. 8 (C-
14),35.8(C-15) ,47.1(C-16) ,42.7(N-CH, ) ,60. 6
(7-0CH,),56.0(3-0OCH,) ,60.4 (8-0OCH, ), H'H-
NMR 1" C-NMR %4 5 SCHR [ 10 ] 4138 i 3 A — 3,
Y oE oy 8- A AL i B ( cephamonine )

ka4 TR REE(HE) ,mp 140 ~ 142
C;ESI-MS (m/z) 356 [M + H] ", 4+ F 5 C,, H,,
NO, ;'H-NMR (400 MHz, CD,0D)§:6.74 (1H, s, H-
1),6.62(1H,s,H-4) ,2.71(2H,t,] =6.0 Hz,H-5) ,
3.17(2H,t,J =6.0 Hz,H-6) ,4.24(1H,d,J =15.8
Hz,H-8a),3.53 (1H,d,J =15.8 Hz, H-88),6.85
(1H,d,J =8.4 Hz,H-11) ,6.79(1H,d,J =8.4 Hz,
H-12),2.92(2H,m,H-13) ,3.27(1H,d,J =5. 4 Hz,
H-14),3.88 (3H, s, 9-OCH, ), 3.86 ( 3H, s, 10-
OCH,), 3.86 (3H, s, 2-OCH, ), 3.84 (3H, s, 3-
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OCH,) ;" C-NMR (100 MHz,CD,0D)5:108.7(C-1) ,
126.8(C-1a),147.4(C-2),147.5(C-3),111.0( C-
4),129.7(C-4a),29.0(C-5),51.4(C-6),53.9(C-
8),127.8(C-8a),150.2(C-9),145.0(C-10),111.4
(C-11),123.8(C-12),128.6(C-12a) ,36.3(C-13),
60.1(C-14),59.3(9-0CH,),56.0(3-0CH,),55.8
(10-OCH,) ,55.8(2-0OCH,) ,'H-NMR F1"” C-NMR %%
P 5 SCER 1L il iy B AR — 30, S A ST
(tetrahydropalmatine)

e s HE A& (H ), mp 205 ~ 207
C;ESI-MS (m/z) 352 [M + H] ", 4 F X C,, H,
NO, ;' H-NMR (400 MHz, DMSO)6:7.73 (1H, s, H-
1),7.08(1H,s,H4) ,3.21(2H,t,/ =6.5 Hz,H-5) ,
4.96(2H,t,J =6.5 Hz, H6),9.87 (1H,s, H-8) ,
8.17(1H,d,J=9.1 Hz,H-11),8.04(1H,d,J =9.1
Hz,H-12),9.09 (1H, s, H-13),4.10 (3H, s, 9-
OCH,), 4.07 (3H, s, 10-OCH, ), 3.94 (3H, s, 2-
OCH,),3.87 (3H,s,3-OCH, ) ;" C-NMR (100 MHz,
DMS0)8:109.1(C-1),148.7(C2),150.1(C-3),
111.4(C4),133.1(C-4a) ,26.2(C-5),55.1(C-6),
145.2(C-8),118.8(C-8a),151.5(C9),143.7(C-
10),123.2(C-11),126.8 (C-12),128.5(C-12a) ,
119.8(C-13),137.6 (C-14),121.2 (C-14a) ,61.7
(9-0CH,),57.0(3-0CH, ), 56.2 (10-0CH, ), 55.8
(2-0CH,) ,"H-NMR F1"” C-NMR %4 5 Scmk[12] %
T Y B A — B, 508 N B 5T (palmatine)

fkawe [ R RSAK(HEE) , mp 187 ~ 190
C;ESI-MS (m/z) 372 [M + H] ", 4 F X C,, H,,
NO, ;'H-NMR (400 MHz, CDCl,) 8:6.26 (1H, s, H-
4),2.73(2H, m,H,-5),3.69 (1H,dd,dd,J = 16.0
Hz,3.0 Hz, H-6a ) ,3.70 (3H, m, H-68, H-8) ,6.77
(1H,d,J =8.4 Hz,H-11) ,6.82(1H,d,J =8.4 Hz,
H-12),3.09 (2H, m, H-13a, H-13a) , 4. 21 (1H, d,
J=16.0 Hz,H-138),3.84 (9H,s,3,9,10-0CH, ),
3.89(3H,s,2-0CH,) ;" C-NMR (100 MHz,CDCl,)5:
146.5(C-1),117.8(C-l1a),133.6 (C-2),150.4 ( C-
3),103.8(C-4),131.1(C-4a),30.5(C-5),53.6(C-
6),60.1(C-8),128.6(C-8a),150(C-9),145.3(C-
10),111.0(C-11),124.1(C-12),129.0(C-12a) ,
33.1(C-13),49.4(C-13a),55.7(3-0CH, ) ,56. 0(9-
OCH,) .56.2(10-0CH, ) ,61.0(2-0CH, ) ; I & I i
Bt 5 SOk [ 13-14 ) 8 iy A — B0, % o8 R AT

( capaurine) ,
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& T JERK K, mp 180 ~ 181 °C ; ESI-
MS(m/z)298[ M +H] ", 4+ C,H,NO,; ' H-NMR
(400 MHz, CDCl,) 8:6.65 (1H,s, H-3),2.77 (1H,
m,H-4a),2.95(1H,m,H-48) ,3.20(1H,m,H-5a) ,
3.56(1H,m,H-58) ,4.38 (1H,m,H-6a) ,2. 42 (1H,
dd,J =5.5 Hz,11.5 Hz,H-7a) ,2.25(1H,dd, J =
5.5,11.5 Hz,H-7B) ,6. 88 (1H,dd,J =10.0 Hz,3.0
Hz,H-8),6.42(1H,dd,J =10.0 Hz,2.7 Hz,H9),
6.30(1H,dd,J =10.0 Hz,2.7 Hz,H-11) ,6.99(1H,
dd,J =10.0 Hz, 3.0 Hz, H-12),3.58 (3H, s, 2-
OMe),3.81 (3H, s, 1-OMe ) ;" C-NMR ( 100 MHz,
CDCL,)8:150.7 (C-1),151.7(C-2),112.4(C-3),
135.6(C-3a) ,45.1(C4) ,48.5(C-5),57.8(C-6a) ,
132.6(C-6b),26.3(C-7),51.2(C-7a),150.0 ( C-
8),128.3(C-9),186.2(C-10),127.5(C-11) ,153.4
(C-12) ,61.0(2-OMe) ,56.4(1-OMe) , | iR Uik
WECE (IS MBEBMEAE -, EE R (+)-
stepharine ,

4 ZHER5ITE
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