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Chemical Constituents of Tinospora craveniana
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Abstract: Seven compounds were isolated from the Tinospora craveniana S.Y . Hu,They were identified as: columbin (1) ,iso-
columbin (2) , palmatine (3) , 3-sitosterol (4) 208-hydroxy-ecdysone (5) , palmaturbine (6) and 203-hydroxy-ecdysone 2- 0-3-
D-glucopyranoside (7) , respectively by means of spectral analyses. Compound 7 was obtained as natural product for the first

time.
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W AETERTSBEERLEY 3(9 mg).4(34
mg) \5(150 mg) \6(16 mg) 1 7(9 mg).

3 SEHETE

£ & (Columbin, 1} CypHyn g, B £ d& 44,
mp. 184 ~ 185 °C;[a]p* + 38.9°(MeOH, ¢ 0.18) ; EI-
MS m/z(%):358(1),340(1),314(6),296(3), 246
(22),231(43),220(6),204(18),190(11),161(20),
152(57),133(19), 121(32), 107 (100),95(50), 93
(45),91(40),79(44) ,67(11),55(19), *C NMR(100
MHz, DEPT, pyridine-ds) 8 :71.1(d, C-1),130.2(d,C-
2),137.7(d, C-3),81.6(s,C4),38.0(s, C-5),26.8
(t,C-6),17.9(t, C-7),47.2(d, C-8),35.6(s, C9),
44.7(4, C-10),41.7(t,C-11),74.1(d, C-12), 126.2
(s,C-13),109.4(d, C-14),140.6(d, C-15) , 144.3(d,
C16),175.7(s, C-17),174.1(s, C-18),24.6(q, C-
19),28.0(q,C-20) . HEHES RIS 4,

B € E (Isocolumbin,2)  CyxHy, O, B & &
4, mp.185 ~ 186 C;[a]p®? +50.0°(MeOH, ¢ 0.14) ;
EI-MS m/z(%) :314(48),296(3),281(3),268(6),
252(11),246(30),132(44),205(21), 188(24), 173
(11),160(30),153(100),133(39),121(64) ,107(%4) ,
105(36) ,94(55),93(55),91(59),79(38),77(29) , 65
(11),55(20), *C NMR(125 MHz, DEPT, pyridine-d;)
8:69.9(d,C-1),130.4(d, C-2),137.8(d,C-3),81.9
(s,C4),39.4(s, C-5),25.9(t, C-6),17.0(t, C-7),
56.8(d,C-8),36.5(s,C-9),41.8(d, C-10),46.7(t,C-
11),74.1(d, C-12),124.9(s. C-13),109.6(d, C-14),

140.8(d, C-15), 144.3 (d, C-16), 175.6 (s, C-17),
174.1(s,C-18),24.8(q, C-19),26.0(q, C-20), HJ
BEHESHED 1 LB, BEIEFHM,. ok
A2 WEMSEY 1IEFEHEM, B 5449
1 BIEURAR LB ROSEY b2 2 §9SL {4
R ALEY 28 ARSLIEEMI SHEY 1 —3
% ROSEY i¥% I, H-8 5 H-10, H-12, H-19 &R~ A
NOEs #3618 H-8 55 H-10,H-12,H-19 — B K o
MR XW@EBETHEY 2 58P 1 WARZA
7 F H-8 B R R —#EU),

B = (Palmatine,3) CyHnNO,, HiR & &k,
mp.243 ~ 244 °C;'H NMR(400 MHz, DMSO-d;) 8:3.28
(2H, t, H-5), 3.87 (3H, s, 2-0CH;), 3.98 (3H, s, 3-
OCHs), 4.12(3H, s, 10-0CH; ), 4.29 (3H, s, 9-OCH;),
5.12(2H,t,6-H),7.02,7.24,7.82,8.04,9.06,10.03; 3C
NMR( 100 MHz, DMSO-d,) 8 : 109.6(d,C-1),150.1(s,C-
2),56.6(C-2a),150.8(s,C-3),57.3(C-3a), 112.4(d,C-
4),134.0(s,C4a),26.9(t, C-5),56.2(t,C-6) , 145.9(d,
C-8),120.8(s,C-8a),152.6(s,C9),62.1(C-9a) , 144.4
(s,C-10),56.3(C-10a), 111.8(d, C-11), 123.9(d, C-
12),122.1(s,C-12a),127.1(d, C-13), 138.4(s, C-13a),
129.0(s, C-13b)» FPEHEHIE 530S ME Y& , TLC
B Ry (E-S5PRUEMXT B—2,

B-# &{BF ( B-sitosterol,4)  CuHy0, HEGIK,
"H NMR(400 MHz, pyridine-ds) 8:5.43(1H, brd, J =
5.2 Hz, H-6),3.86 (1H, m, H-3), 0.69 (3H, s, CH;-
18),1.00(3H, s, CH;-19),0.91(3H,d, J =8.0 Hz ,
CH,-21),0.87(3H,d, J = 7.6 Hz, CH;-26),0.86(3H,
d,J=7.6 Hz ,CH;-27),0.89(3H,d, J = 8.0 Hz , CH;-
29); ®C NMR (100 MHz, DEPT, pyridine-ds) 8 : 37.8
(t,C-1),32.2(t,C-2),71.3(d, C-3),43.5(t, C4),
142.0(s, C-5),121.2(d, C-6),32.6(t,C-7),32.2(d,
C-8),50.5(d, C-9),36.9(s, C-10),21.4(t, C-11),
40.0(t,C-12),42.5(s, C-13),56.9(d, C-14) ,24.5(1,
C-15),28.6(t,C-16),56.3(d, C-17),12.0(q, C-18),
20.0(q,C-19),36.4(d,C-20),19.6(q, C-21),34.2(t,
C-22),26.4(t,C-23),46.0(d, C-24),29.4(d, C-25),
19.0(q,C-26),19.2(q,C-27),23.4(t,C-28),12.2(q,
C-29);EI-MS m/z(%):414(M* ,100),396(59), 381
(44),329(51),303(60),273(40),255(40),231(21),
213(41),173(23),159(41), 145(50), 119 (42), 105
(49),95(55),69(53),57(67),43(90), TLC Hir#E
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20p-F 5 Wi B ¥ K (20B-hydroxy-ecdysone, 5)
CyHutOy, B 5S4, mp. 229 ~ 230 C; FABMS m/z
(%):633 ([M+ MNBA]*,100),479([M-H]", 52),
'H NMR(500 MHz, CD;0D) &:0.95(3H, s, CH;-18),
0.88(3H, s, CHy-19),1.19(3H,s, CH;-21),1.18(3H,
s,CH;-26),1.18(3H, s, CH3-27), H NMR ¥iE 53
AR 8—3, TLC SHRMES X B —2, 1°C NMREUE LA
EEBRAIFEIE 1,

B 5+ % (palmaturbine,6)  CyuHyNO,, FE4 4
fafk, mp. 211 ~ 212 C; EI-MS m/z(%):338(M*,
47),337([M-H]* ,79),323([M-CH;] * ,42),322([ M-
H-CH;]*, 79), 308 ([ M2xCH; 1* , 73), 307 ([ M-H-
2xCH; 1% ,27),294(72),278(33),250(29) ,'H NMR
(400 MHz, CD,0D) §:6.88(s, H-1),7.67(s, H4),
9.74(s, H-8),7.95(s,H-11),7.95(s, H-12),8.79(s,
H-13),3.97(s,2-OCH;) ,4.03(s,3-0CH;) ,4.11(s, 10-
OCH;) ; 3C NMR (100 MHz, DEPT, CD;0D) §: 110.2
(d,C-1),149.5(s, C-2),57.3(q, C,-OCH;) ,151.7(s,
C3),57.7(q, 3-0CH; ), 116.0(d, C4), 135.2 (s, C-
4a),27.5(t,C-5),57.0(t,C-6),146.2(d, C-8), 135.2
(s,C-8a),140.0(s, C-9),145.5(s, C-10),62.6(q, 10-
OCH;),124.5(d, C-11),128.0(d, C-12), 123.0(s, C-
12a), 120.9(d, C-13), 140.0(s, C-13a), 130.3 (s, C-
13b), HIGEBIE S MEMS

20p52 B i B 9 K -2-% & 5| (20B-hydroxy-
ecdysone 2- Of3-D-glucopyranoside, 7}  Ci;3Hs,Oy5,
H&EE &, °C NMR(125 MHz , DEPT, CD,0D)i% &
AHGH 5 20p- 5 F 4 K 33K (208-hydroxyecdysone,,
SR FARZAET 2 MR ENEREH
— NIRRT, AR ERREEC NMRY 6
102.7,77.9,77.5,75.2,71.7,62.7 ppmo ¥t HLB/Mb
A ¥189"°C NMR(DEPT) 303, B BI4L&4 7 1618k
BIRZBE T 1.2 ppm M 36.1 t,2 NBEEK 583
7 9.3 ppm, 2}y 78.0 d,3 Uk HHBEI T 2.7 ppm
K 65.9 d, T 4 UBRAEAR KK 32.1 t, BbELE
Y 7 WG HIR20R- B B BE W 2 B LR R
SEHEEE B, HAMKEC NMR(DEPT) 4L
ERFE1,

%£1 545 7893C NMR(125 MHz , DEPT, CD;0D) ¥ {8

Table 1 '3C NMR data for 5 and 7

C 5 7 C 5 7

1- 37.31¢ 36.1t 15 32.81t 32.51
2 68.7d 78.0d 16 21.51 21.41¢
3 68.5d 65.9d 17 50.5d 50.5d
4 32.51 32.11 18 18.0 q 18.0 q
5 50.5d 50.5d 19 4.4 q 4.2q
6 206.4 s 206.1 s 20 77.9s 77.95
7 12.1d  122.1d 21 2.0q 21.0q
8 167.9 s 168.1 s 2 78.4d 78.4d
9 35.1d 35.0d 23 31.7t 31.7t
10 39.25s 39.5s 24 42.41 42.31
11 21.51 21.51 25 71.38 71.2s
12 2.51 32.1t 26 29.74q 29.6 q
13 48.3 s 48.3 s 27 28.9q 29.0q

14 85.2 s 85.2 8
it AR F2 FEAMF R FFEHHAEL
420 B (KSCZX-SW-301-08) =& di b B AM 4 4
%85 (1999C0010Z) ; Bl 8t 32| P B A F 1R LAY
R EE BHREDTRFEAABRE L
REERL LY, EESVAL BN Z K,
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