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Design, synthesis and anti-tumor activity of novel norcantharidin derivatives
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[ABSTRACT] Objective: To design and synthesize novel norcantharidin derivatives and to investigate their anti-tumor activities
in vitro. Methods: Novel norcantharidin analogues were synthesized through several steps using furan and maleic anhydride as
the starting material. All the target compounds were confirmed by ' HNMR,ESI-MS and element analysis,and screened against
4T1(breast cancer cell). The compound 7a and 7¢ with better activity were further screened against LLLC(lung cancer cell) , SK-
HEP-1(human hepatoma cell) and ABAE(vascular endothelial cell). Results: Totally 18 novel target compounds were obtained.
The results of anti-cancer test showed that compounds 7a and 7c¢ had anti-tumor activity and less damage to normal cells.
Conclusion: Compounds 7a and 7¢ have inhibitory effect against 4T1 cells, LLC cells and SK-HEP-1 cells. Compound 7¢ shows
less damage to ABAE(normal vascular endothelial cells) than norcantharidin and is worth further studying.
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Fig 1 Synthetic route of target compounds

a:Ethyl ether,room temperature 18 h;b:Pd/C(10%) ,methanol,room temperature,344. 74 kPa,20 h;c:o-,m-,or p-pyridine, dichloromethane,

room temperature,overnight;d:o-,m-,or p-pyridine,acetonitrile, room temperature,6 h;e:o- or m-, pyridine, xylene, reflux,20 h;f:0-,m-,or p-

pyridine, xylene, reflux, 20 h;g: m-CBPA,dichloromethane,0°C ,10 h
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Tab 1 Physical and spectral data of target compounds
Compd. UHNMR(CDCl ) Anal. CaledCfound, %) S o T/C
6a  12.2(bs.1H.COOH).8.32-8.49(m.2H.Py-H).7. 18-7. 36 (m,2H.Py-H) . C 60.00(59.92) ,H 4. 65(4.68) . 261 156-158
6.9(s,1H,NH) 5. 78(m,2H.2CH) ,4. 61-4. 73(m,2H,CHCH) . N 10. 76(10.55) O 24. 59(25. 01)
2.9-3.2(m.2H,CHCH)
6b  11.6(bs.1H.COOH).8.52-8. 69(m.2H,Py-H).7. 96-8. 16 (m.2H.Py-H) . C 60.00(59.97) , H 4. 65(4.,58) , 261 163-165
6.2(s.1H.NH).5. 78(m.2H.2CH) .4. 61-4. 73(m.2H.CHCH) . N 10. 76(10. 75) ,O 24. 59(25. 06)
2.9-3.2(m.2H,CHCH)
6c  11.3(bs,1H.COOH).8.65(d,J=4.5 Hz,2H,Py-FD, C 60.00€60.02) ,H 4. 65(4.61), 261 146-147
7.78(d,J=4.5 Hz,2H,Py-F).6. 2(s,1H,NH) 5. 78(m.2H.2CH) . N 10.76(10.72) ,O 24.59(24. 56)
4.61-4.73(m,2H,CHCH) 2. 9-3. 2(m.2H,CHCH)
7a  12.7(bs.1H,COOH).8.32-8.49(m.2H.Py-H) , C 59.54(59.86) . H 5.38(5.31), 263 154-155
7.18-7.36(m.2H,Py-H) .6. 9(s.1H.NH) . N 10. 68(10.70) . O 24. 40(24. 46)
3.2-4.73(m,4H,4CH),1. 48-1.52(m,4H,2CHz)
7b 12, 1(bs.1H.COOH) .8.92(s.1H.Py-H).8. 32-8. 49(m.2H.Py-H) . C59.54(59.72) . H 5. 38(5.33) » 263 156-158
7.18-7.36(m.1H.Py-H).6. 9(s. 1H.NH) .3. 2-4. 73(m.4H.4CH) . N 10. 68(10. 62) .0 24. 40(24. 38)
1.48-1.52(m.4H.2CHz2)
7¢  12.3(bs,1H.COOH).8. 68(d.J=4.5 Hz,2H,Py-FD, € 59.54(59.56) ,H 5.38(5.42), 263 170-173
7.36(d,J=4.5 Hz,2H.Py-H).6.68(s. 1H,NH), N 10. 68(10. 65),0 24, 40(24. 42)
3.2-4.73(m,4H,4CH),1. 48-1.52(m,4H,2CHz)
8a  8.35-8.42(m.2H.Py-H).7.22-7. 36(m.2H.Py-H). C 64.46(64.42)  H 4.16(4.12) . 243 136-139
5.78(m.2H.2CH) .4. 68-4. 75(m.2H.CHCH) . N 11.56(11.61).0 19.82(19.76)
3.1-3.5(m.2H,CHCH)
8b  8.90(s.1H,Py-H).8.35-8.42(m,2H.Py-H). C 64.46(64.41),H 4.16(4.13), 243 132-133
7.28-7.35(m,1H,Py-H),5. 78(m.,2H.2CH) , N 11.56(11.51),0 19. 82(19. 85)
4.68-4.75(m,2H,CHCH),3. 1-3. 5(m,2H,CHCH) C 63.93(63.96) . 1 4. 95(4. 90) » 215 L15-148
9a  8.37-8.43(m,2H,Py-H).7.26-7.39(m,2H,Py-H),
N 11.47(11.51).0 19. 65(19. 67)
3.2-4.73(m,4H,4CH) . 1. 48-1.55(m,4H,2CHz)
9b  8.92(s,1H,Py-H),8.37-8.43(m,2H,Py-1), C 63.93(63.91) . H 4. 95(4.92) , 245 132-136
7.28-7.35(m.1H.Py-H).3. 2-4. 73(m.4H.4CH) . N 11.47(11.43),0 19. 65(19. 61)
1. 48-1.55(m,4H,2CH3)
9¢  8.66(d.J=4.5 Hz.2H,Py-H).7.32(d,J =4.5 Hz, C 63.93(63.89) . H 4. 95(4.92) , 245 129-131
2H,Py-H).7.28-7. 35(m,1H.Py-H),3. 2-4. 73(m,4H.4CH) , N 11.47(11.45).0 19. 65(19. 62)
1.48-1.55(m,4H,2CHz2)
10a  8.35-8.40(m.2H.Py-H).7.32-7. 39(m.2H.Py-H) . C 60.47(60.51),H 3.90(3.92), 259 141-143
3.32-3.39(m,2H.CHCH) .3. 18-3. 23(m.2H.2CH) . N 10.85(10.91) .0 24, 78(24.76)
2.75-2.83(m,2H,CHCH)
11a  8.37-8.43(m.2H.Py-H).7.13-7. 16(m.1H,Py-H) . C 60.47(60.45) ,H 3.90(3. 86) . 259 145-147
7.91-7.93(m,1H,Py-H),5. 78(m,2H.2CH) , N 10. 85(10. 89),0O 24, 78(24. 75)
4.68-4.75(m,2H,CHCH) .3. 1-3. 5(m.2H,CHCH)
11b  8.40-8.45(m.2H.Py-H).7.23-7. 26(m.1H.Py-H) . C 60.47(60.50) . H 3.90(3.94) . 259 142-146
7.91-7.93(m.1H.Py-H) 5. 61(m.2H.2CH) . N 10. 85(10.91) . O 24, 78(24.77)
4.58-4.61(m,2H,CHCH),3. 3-3. 6(m,2H,CHCH)
12b  8.93(s,1H.Py-F).8.32-8. 46 (m.3H.Py-1) . C 56.94(56.96) . H 3. 68(3.70), 275 132-135
3.42-3.46(m,2H,2CH) .3. 23-3. 28(m,2H,CHCH) , N 10. 22(10. 25,0 29. 17(29. 14)
2.86-2.91(m,2H,CHCH)
13a 8.89(m.1H.Py-H).8. 35-8.40(m.3H.Py-H) . C 60.00(59.96) , H 4. 65(4., 62) , 261 142-145
3.2-4.73(m.4H,2CHz) . 1. 48-1. 55(m.4H,4CH) N 10. 76(10. 80),0 24. 59(24. 61)
13b  8.89(m.1H.Py-H).8. 35-8. 40(m.3H.Py-H) . C 60.00(60.02) . H 4. 65(4.63) , 261 141-143
2.8-3.2(m,4H,2CHz) 1. 46-1. 50(m,4H,4CH) N 10. 76(10. 78) ,O 24. 59(24. 62)
13¢  8.86(d.J=4.5 Hz.2H.Py-H).8.12(d.J=4.5 Hz.2H.Py-H) . C 60.00(60.03) . H 4. 65(4.63) . 261 150-153
2.7-3.2(m,4H,2CHy),1. 48-1. 52(m,4H,4CH) N 10.76(10. 71),O 24.59(24.57)

Py:Pyridine
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Tab 3 Cytotoxicity of compounds 7a and 7c against lung cancer cell line LLC, human hepatoma cell

line SK-HEP-1 and vascular endothelial cell line ABAE

1Cs50 (X107 % mol/L)

Compd. TL Tl
ABAE SK-HEP-1 LLC
7a 0.09 0. 005 0. 002 18. 00 45.00
Tc 0.19 0. 004 0.001 47.5 190. 00
Norcantharidin 0.09 0.002 7.14X10°1 45. 00 128.00
Taxinol 0.009 1.17X10* 9.36X10° 77 100. 00

TL =1Cs0 (ABAE) / IC50 (SK-HEP-1L) ; TI, =1C;, (ABAE) / 1Cs50 (LLC). TI: Treatment index; ABAE: Vascular endothelial cell ABAE; SK-
HEP-1:Human hepatoma cell SK-HEP-1;LLC;Lung cancer cell LLC
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