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Abstract:In order to explore the chemical constituents and its cytotoxic activity of stems and leaves of Nicotiana rustica L.
from Yunnan,12 compounds were isolated from the 95% ethanol extracts of the sample by using macroporous resin column
chromatography, silica gel column chromatography, MCI column chromatography and Sephadex LH-20 gel column chromatog-
raphy. Through the analysis of spectral data and references, their structures were identified as anatabin (1), trans-N-cou-
maroyltyramine (2) , N-trans-feruloyltyramine (3) , N-trans-caffeoyltyramine (4) ,9-epi-blumenol C (5),(2R,3S)-[2,3,4,
4-*H, ]-Hexadecanoic acid (6) ,trans-phytyl palmitate (7) ,oleanolic acid (8) ,cis-abienol (9) ,ursolic acid (10) ,dihydro-
actinidiolide (11),(1S,2E,4R,6E ,8R,11S)-8,11-epoxy-2,6,12(20) -cembratrien-4-ol (12). Compounds 5-7 were isola-
ted from the Nicotiana genus for the first time. The effects of compounds 1-12 on human hepatoma cells SMMC-7721 , Hep3g3
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and human colon cancer LOVO cells were determined by CCK-8 method. Compounds 1-4,8-10 and 12 showed definite antitu-

mor activity. Among them,compound 10 has a significant effect on human liver cancer Hep38 and human colon cancer LOVO

cells. The inhibition rate of cells was significantly higher than that of positive control drugs,the 1Cs, values were 48.21 pmol/

L and 87.34 pmol/L,respectively.
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{H.

1 w57 =*
1.1 (HE5H#

A% REFE YR I 3% 4% ( AVANCEII-400/600MHz , £
Brucker /A7) 3 T3 81 K ( Adventurer-TM , |
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Fr.B(129.1 g, %= 7%F) .Fr. C(6.32 g) .Fr. D(99. 4
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Fr.H(17.2 g) ,
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(FPEE) 4385, TLC Kl J5 & 01 ke, L1531 5 Mk
A4y (Fr. C2.1 ~ Fr. C2.5) ; Fr. C2.1(200.0 mg)
2% Sephadex LH-20 % i+ €515 ( H ) #1745 55,
TLC frill f5 5 1 e A58 2 D40 (Fr. C2. 1.1 ~
Fr.C2.1.2), Fr.C2.1.2(42.7 mg) % Sephadex LH-
20 BERAT 5 () 7385 Ak 2k 59 1(3.9
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R 53 :Fr.5.1(0.88 g) Fr.5.2(2.63 g), Fr.5.2
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[M]", 48 ¥k CpHy N,o'H NMR (600 MHz,
CDC1,)8:8.59 (1H,d,J =2.2 Hz,H-2),8.50 (1H,
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dd,]=4.8,1.8 Hz,H-6) ,7.74(1H,dt,J =7.8,2. 1,
1.5 Hz,H4),7.27(1H,dd,J =8.0,4.8 Hz,H-5),
5.84(2H, m,H4',5"),3.90 (1H,dd,J =8.4,6.0
Hz,H-2'),3.49 ~3.63(2H, m, H-6") ,2.26 ~2.32
(2H,m,H-3") ;" C NMR (150 MHz, CDCl,)§:148.8
(C2),123.7(C-3),134.3(C4),140.0 (C-5),
148.9(C-6),55.4(C2"),34.0(C-3"),126.4 (C-
4"),125.3 (C-5"),46.1 (C-6"), VI "% # 5 X
Bk A — B, e A R IS

EWm?2 HEOIERKAK; EI-MS: m/z 283
[M]*,4yF5Hk C, H,NO,.,'H NMR (400 MHz,
CD,0D) §:7.44 (1H,d, J = 15.8 Hz, H-7),7.40
(2H,d,J=8.6 Hz,H2,6),7.05(2H,d,J =8. 6 Hz,
H-2",6"),6.79 (2H,d, J =8.6 Hz,H3,5),6.72
(2H,d,J =8.4 Hz,H-3",5"),6.38(1H,d,J =15.6
Hz,H-8),3.46(2H,t,J =7.6 Hz,H-8") ,2.75(2H,
t,J=7.4 Hz,H-7") ;" C NMR (100 MHz,CD,0D)§:
127.7(C-1),130.5(C-2,6),116.2(C-3,5),160.5
(C4),141.7 (C-7),118.4 (C-8),169.2(C9),
131.3(C-1"),130.7 (C2",6"),116.7 (C-3",5"),
156.9(C4"),35.8(C-7"),42.5(C-8") ., Lk I %4
SCHk Y R R AR — B, B A W R -V
7 Tt

wEaEWw3 HEIEEKRAK; EL-MS: m/z 313
[M]*,4+5% CyH,NO,,"H NMR (400 MHz,
CD,0OD) §:7.44 (1H,d, J =15.6 Hz, H-7),7.12
(1H,s,H-2),7.05(2H,d,J =8.4 Hz,H2',6),
7.01(1H,dd,J=8.4,2.0 Hz,H-6) ,6.79(1H,d,J =
8.2 Hz,H-5),6.76 (2H,d, ] =8.6 Hz,H-3",5"),
6.41 (H,d,J =15.6 Hz, H8),3.88 (3H, s, 3-
OCH,) ,3.46(2H,t,J =7.6 Hz,H8') ,2. 75(2H,1t,]
=7.4 Hz,H-7') ;" C NMR (100 MHz, CD,0D) §:
128.2(C-1),111.4(C2),149.2(C-3),149.8 ( C-
4),116.4(C-5),123.2(C-6),42.0(C-7),118.6(C-
8),169.1(C9),131.5(C-1"),130.7 (C2,6"),
116.2(C-3",5"),156.9 (C4'),35.8(C-7"),42.5
(C-8'),56.3(0-CH,) . LA b%cd 5 3cik' ™ 4l ik
A3, WS BB YA V-5 - B 2k i e .

wEW 4 REE AR K; EL-MS: m/z 299
[M]*, 4+ % C,H,NO,,"H NMR (400 MHz,
CD,0D) 8:7.38 (1H,d, J = 15.7 Hz, H-7),7.05
(2H,d,J =8.4 Hz,H2',6"),6.99(1H,d,J =2.1
Hz,H-2),6.90(1H,dd,J =8.2,2.1 Hz,H-6),6.76

(1H,d,J=8.2 Hz,H-5) ,6.71(2H,d,J =8. 4 Hz, H-
3',5'),6.33(1H,d,J =15.7 Hz, H-8),3.45(2H,
dd,/=8.2,6.7 Hz,H-8') ,2.74(2H,t,J =7.4 Hz,
H-7");”C NMR (100 MHz,CD,0D)§:128.3(C-1),
116.4(C-2),146.7(C-3),148.7(C4),118.3(C-
5),122.1(C-6),114.9(C-7),142.1(C-8),169.3
(C9),131.3(C-1"),130.7(C-2",6"),116.2(C-3",
5'),156.9(C4"),35.8(C-7"),42.6(C-8"), L I
B 550wk R AR — B, MO E AL A N-
J52 - P P e

wEWS HOEENAK; EI-MS: m/z 210
[(M]*, 4> FX K C,H,0,.'H NMR (400 MHz,
CD,0D)8:5.81 (1H,s,H4) ,3.69 (1H, m, H9),
2.43(1H,d,J =17.4 Hz,H=2a),2.04(3H,d,J =
1.0 Hz,H-13),2.00 (1H,d,J =17.0 Hz, H2b),
1.96(1H,m,H-6),1.92(3H,s,H-13),1. 70(3H,m,
H-8,7b),1.24(1H, m,H-7a),1.17(3H,d,J =7.0
Hz,H-10),1.09(3H,s,H-11),1.00(3H,s, H-12) ;
"C NMR (100 MHz,CD,0D)§:37.3(C-1) ,48.1(C-
2),202.2(C-3),125.4(C4),169.7(C-5),52.4(C-
6),27.3(C-7),39.8(C-8),68.8(C9),27.4(C-
10),29.0(C-12),23.5(C-11),24.9(C-13), Dk I
Bt ekt R AR — 5, MO E RS R 9-
epi-blumenol C,

awe HEOIEIEHAK;EI-MS: m/z 256
(M]*, 4 F5Hk C4H, 0,,'H NMR (400 MHz,
CDCL,)8:11.23(1H,s,-COOH) ,2.35(2H,t,] =8.4
Hz,H-2),1.64 (1H,d,J =8.4 Hz, H-3),1.37 ~
1.25(24H,m,12 x CH, ) ,0. 88(3H,t,J =7. 1 Hz, H-
16) ;" C NMR (100 MHz,CDCI,)§:180. 1 (-COOH) ,
34.2(C2),24.8(C3),29.9(C4),29.8(C-5),
29.8(C6),29.8(C-7),29.8(C-8),29.6(C9),
29.5(C-10),29.4 (C-11),29.3(C-12),29.2 ( C-
13),32.1(C-14),22.9(C-15),14.3(C-16), D) I
Hod 5 SCHk ™ s A 2, i kAR
(2R,35)-[2,3 ,4,4—2H4]-hexadecanoic acid,

EWT HEILEIEHAK; ELMS: m/z 534
(M]*, 2+ FxXH Cy Hyy O,,'H NMR (400 MHz,
CDCL,)6:5.41 (1H,t,J =7.0 Hz,H-2") ,4. 16 (2H,
d,J=7.0 Hz,H-1"),2.34(2H,t,] =8.0 Hz,H-=2),
2.01(2H,t,J =7.0 Hz, H4'),1.89 (3H, s, 3'-
CH,),1.64 (2H, m, H3),1.53 (1H, m, H-15"),
1.35-1.25(36H,s,H4,5,6,7,8,9,10,11,12,13,
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14,15,5',7',9",11" 12" ,13") ,1. 10(2H, m,H-14") ,
1.00(6H, m, H6',8",10"),0.86 (3H, m, H-16) ,
0.84(6H,m,H-15,16"),0.78 (6H, m ,H-7",11) ;" C
NMR (100 MHz, CDCl;)8:172.8(C-1),32.9(C-2),
25.2~24.7(C-3,5,9",13"),29.8 ~29.5(C4,5,6,
7,8,9,10,11,12,13),32.1(C-14),22.8(C-15),
14.3(C-16),63.2(C-1"),123.1(C-=2"),140.5(C-
37),16.3(C-3"),40.0(C4") ,37.5 ~37.4(C-6",8",
10),32.7(C-7",11"),19.9 (C-7",9"),36.8 ( C-
12'),39.5(C-14"),28.1(C-15") ,22.7(C-15",16") ,
DAL Bcd 5 Skt G AR — B SO e AL B
trans-phytyl palmitate .

LEMS8 HEOIEKHAK; EI-MS: m/z 456
[M]*, 273k CyHyg O,,'H NMR (400 MHz,
CD,0D)§:5.24(1H,s,H-12) ,3.15(1H,d,J =7.0
Hz,H-3),2.85(1H,dd,J =11.2 Hz,H-18),1. 16,
0.97,0.94,0.94,0.91,0.81,0.78 (CH, x7,H-23,
24,25,26,27,29,30) ;" C NMR (100 MHz,CD,0D)
5:38.2(C-1),27.9(C-2),79.6(C-3),39.8(C4),
56.7(C-5),19.5(C-6),34.0(C-7),40.5(C-8),
47.6(C9),39.8(C-10),24.0(C-11),123.6 ( C-
12),145.2(C-13),42.9(C-14),28.7(C-15),24.0
(C-16),48.5(C-17),42.7(C-18),47.2 (C-19),
31.6(C20),34.9(C21),33.5(C22),28.8(C-
23),15.9(C24),16.3(C-25),17.7(C-26),26.4
(C27),181.9 (-COOH, C-28),33.8 (C-29),24.5
(C-30) o L -HHe5 Scmk ™ il FeA — 2%, bk e
G YR FFEORIR .

&M T AR Y; EI-MS: m/z 290
(M]*, %+ K C, Hy, O,'H NMR (400 MHz,
CDCL,)5:6.88 (1H,dd, J =17.4,10.8 Hz, H-14) ,
5.50(1H,t,J =7.6 Hz,H-12),5.20(1H,d,J =
17.6 Hz,H-15b) ,5. 11(1H,d,J =10. 8 Hz,H-15a),
1.79(3H,s,H-16),1. 19(3H,s,H-17) ,0. 87(3H,s,
H-20),0.83(3H,s,H-19),0.79 (3H,s,H-18);"C
NMR (100 MHz, CDCl, ) §:40.2(C-1),18.7(C-2),
42.0(C-3),33.4(C4),56.2(C-5),20.4(C6),
44.1(C-7),74.4(C-8),62.3(C9),39.1(C-10),
23.3(C-11),133.9(C-12),131.0(C-13),133.7( C-
14),113.9(C-15),20.1(C-16) ,24.6(C-17) ,33.6
(C-18),21.7(C-19),15.6(C20), DI 5
Bk R A — B, R E A - AR

wEW 10 [ KRR S & ESI-MS: m/z

457.36 [M + H] ", 2> 73 & C, Hyg O,,'H NMR
(400 MH, C,D,N-d,) ,5:5.88 (1H, brs, H-12) ,3.48
(1H,dd,J =6.4,10.2 Hz,H3),2.67(1H,d, J =
11.2 Hz,H-18),1.27(3H,s,H-23) ,1.24(3H, s, H-
27),1.04 (3H,s,H-25),1.02(3H, s, H-26) , 1. 00
(3H,d,J =6.4 Hz,H-29),0.96(3H,d,J =6.4 Hz,
H-30),0.89 (3H, s, H24);"” C NMR (100 MHz,
CsD N-d ) 5:39.8(C-1),28.6(C2),78.6(C-3),
39.5(C4),56.3(C-5),19.2(C-6),34.0(C-7),
39.9(C-8),48.5(C-9),37.9(C-10),24. 1 (C-11),
126.1(C-12),139.7(C-13),42.9(C-14),29.3(C-
15),25.4(C-16),48.4(C-17),54.0 (C-18),40. 4
(C-19),39.9(C20),31.5(C21),37.7(C-22),
29.1(C23),17.0(C-24),16.2(C-25),17.9 (C-
26),24.4(C-27),180.4(C-28),18.0(C29),21.9
(C-30) o LA b %cd5Scmk ™ ol 2R — 5%, bk e
EY AR IR .

wEW 11 TSR Y ; ESI-MS: m/z 181. 12
[M+H]", 5 Fx K €, H0,,'H NMR(CD,0D,
400 MHz)8:4.91 (1H,s, H-3),1.81 (2H, m,H-6) ,
1.76(1H,m,H4),1.57(3H,d,J =0.6 Hz,H-10),
1.45(2H,dt,J =4.8 Hz,H-5),1.34(1H,m,H-6) ,
1.29(3H, s, H-8),1.26 (3H, s, H9);"” C NMR
(CD,0D, 100 MHz) §:185.4(C2),112.9(C-3),
174.3(C-3a) ,37.7(C4),41.2(C-5),20.6(C-6),
42.7(C-7),89.3(C-7a),24.7(C-8),30.1(C9),
24.7(C-10) o DL FHodE-5 S0k ™ s S — 8, ik
KB B Y — AR TR

wEW 12 R E AR Y5 ESI-MS: m/z
305.24 [M +H]*, i FxXH CyH, 0,,'H NMR
(CDCl,,400 MHz) §:5.49 (1H,d, J = 16. 6 Hz, H-
7),5.40(1H,d,J =15.7 Hz,H-3),5.26 (1H, dt, J
=16.6,6.4 Hz,H-6) ,5.13(1H,d,J =15.7 Hz, H-
2),5.00(1H,br d,J =1.6 Hz,Ha-20) ,4. 87 (1H,br
t,J=1.6 Hz,Hb-20) ,1.37(3H,s,H-16) ,1. 31 (3H,
s,H-19),0.88(3H,d,J =6.8 Hz,H-16) ,0. 84 (3H,
d,J=6.7 Hz,H-17) ;" C NMR(CDCl,,100 MHz)§:
50.6(C-1),131.9(C-2),138.0(C-3),73.8(C4),
121.1(C-6) ,140.4(C-7),83.2(C-8),33.6(C9),
31.7(C-10),85.9(C-11),150.0(C-12),35.7 (C-
13),26.9(C-14),32.1(C-15),20.8(C-16),19.9
(C-17),24.7(C-18),28.7(C-19),113.4(C20) .
A_E 08 5 SOk I A — 2 R B S
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(1S,2E,4R ,6E,8R,118)-8, 11-epoxy-2,6,12(20)-

cembratrien-4-ol .

a1 ~12 BZERILIE 1,

Bl H&wl-~12 858

Fig. 1 Chemical structures of compounds 1-12

2.2 AREFEENRER

SLEEER (R ) Bon, b5 1.2.3.489,
10 .12 %F A AT %5 SMMC-7721 , Hep3B 1 A 45 7 9
LOVO 4 034 5 7 th— e A e 1 1 o

G ~4.8 ~10 12 XF AT SMMC-7721
S A 200 B 1 T M, C A R B i O T A o 3 2 (A

HilR <0) . fb&W 1 ~12 X} AT Hep3g 4T
MM REIE L, AL 5 Y 10 1410 ] 32 W 3 T B X
2, HIC, {6 & 48. 21 umol/L, fbk &5 1~5.7 ~10,
12 X7 N5 1% LOVO i A A0 s im v, (b &4 10
A ] 2% W& = T BH P e R 2, 3L 1C, {E R 87. 34
pmol/ L,

R WEW1~12 HEKMERSEM (x £5,n=3)

Table 1  Cytotoxic activity in vitro of compounds 1-12(; +s,n=3)
ey 173 Inhibition rate( % )
Compound SMMC-7721 Hep3B LOVO

Jlii%A Cisplatin 89.16 +3.53 82.57 +£3.99 86.51 £3.99
1 10.03 £6.90 2.95+1.79 23.11 £4.18
2 2.09 £1.20 1.85+3.92 1.79 £0.97
3 1.84 +1.30 11.09 £5.55 18.91 +1.00
4 32.00 £12.8 23.88 +£4.03 38.65 £2.26
5 - 4.96 £5. 10 11.72 £5.59
6 - 4.87 +1.24 -
7 - 11.75 £2.22 4.59 +£1.15
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2:5% 1( Continued Tab. 1)

e i 2 Inhibition rate( % )
Compound SMMC-7721 Hep3p LOVO

8 1.54 £1.62 21.60 £2.98 25.55 £3.65

9 21.70 £2.90 10.78 £2.32 16.41 £3.08

10 8.53 +3.31 87.60 £3.10" 91.57 +1.44~

11 - 3.68 £0.79 -

12 57.89 £1.97 23.44 £3.11 26.19 £2.69
T =7 R IEN M SIEAR L, * P <0. 05,
Note:“ —” means no activity ; Compared with cisplatin, * P <0. 05.
3 i 6 Yang CY,Geng CA,Huang XY et al. Noreudesmane sesquit-

RSO B AR A 14 P25 B R 200 R
AT 7SS, WHZE 1 95% 2 B d By vh 43 i 45
BT 12 AR A, e G0 5.6 .7 S5 E RN
MR A by BB . ARG TESS R Bon i
P11 ~4.8~10 12 X 3 P 4 42 R B — 2 14
BETEE R , A E 1 10 (A T 1 s v 3 B R X
WG4, LS 1 ~4 NEYBIE N a5
NELD LI, LAY 6.8.10 S5 A LA JE AL
o WEW T APLBEIE Y, a9 12 i
o LS 11 2RIk IR . T EA
WSS, AT B R BB &, (B —E R L
FE TEE AR A AT .
LR AR B S O 2 A RSSO ER  E
B35 B WA A A, AT N IS 25 T B AR I
IV e s AL ) P 24 BTG M 5, A i) D 4 3 0
JE AL — 205 4 e A IO R ) B R 42 2 BTG 1R
A R R R AU S 5 A B S
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