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Synthesis and effect of novel 1-( 1 H-benzimidazole-2-yl) -urea derivatives as hu-

man acrosin inhibitors
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[ Abstract] Objective To design and synthesize novel 1-(1H-benzimidazole-2-yl) urea compounds on the basis of the active
site of human acrosin. Methods The compounds were designed by computer modeling and synthesized. Results Ten 1-(1H-benzimi-
dazole-2-yl) urea compounds were designed and synthesized, in vitro anti-acrosin activity were tested. Conclusions The results of in

vitro anti-acrosin test showed that all the compounds had better acrosin inhibitory activity than that of the control compound TLCK. A-

mong them compound 8a was the most potent one, with ICy, 0.098 9 mmol/L.
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Compound IH NMR (300 MHz, DMSO)

3a 511.48 (s, 1H,0OH), 9.85 (s, 1H, imidazol-NH) , 7.34 (s, 3H, Ph4,5,7H), 7.01 (s, 2H, Ph-6H,Ph-NH) , 4.81 (t, J=4.8
Hz, 1H, C-NH-C-C), 3.48 (q, J=5.4 Hz, 2H,0-CH, ), 3.24 (dd, J=11.1, 5.3 Hz, 2H,N-CH,)

3b 511.48 (s, IH,OH), 9.85 (s, 1H, imidazol-NH) , 7.33 (d, J=3.9 Hz, 3H, Ph4H,5H,7H), 7.17-6.84 (m, 2H, Ph-6H, Ph-
NH), 4.56 (d, J=5.3 Hz, 1H, C-NH-C-C), 3.59-3.39 (m, 2H,0-CH, ), 3.31-3.09 (m, 2H,N-CH, ), 1.63 (dd, J=12.7,
6.4 Hz, 2H,C-CH,-C)

3¢ d:11.45 (s, 1H,OH), 9.94 (s, 1H,imidazol-NH), 7.51 - 7.20 (m, 3H,Ph4H ,5H,7H), 7.14-6.88 (m, 2H, Ph-6H, Ph-
NH), 4.85 (d, J=4.0 Hz, 1H,C-NH-C-C) , 3.72-3.12 (d, J=4.0 Hz, 2H,0-CH,), 3.13 - 2.92 (m, 1H,CH), 1.06 (d, J
=6.2 Hz, 3H,CH;)

3d d:11.45 (s, 1H,OH), 9.94 (s, 1H,imidazol-NH), 7.50 - 7.18 (m, 3H,Ph4H,5H,7H), 7.14-6.88 (m, 2H, Ph-6H, Ph-
NH), 4.85 (d, J=4.0 Hz, 1H,C-NH-C-C), 3.89-3.99 (m, 2H, CH,-0-CH, ), 3.71-3.79 (m, 2H,N-CH, ), 3.60-3.65 (m,
2H, CH,-0-CH,), 3.51-3.59 (m, 2H, O-CH,)

Sa d11.45 (s, 1H,0H), 9.85 (s, 1H, imidazol-NH) ,7.33 (m, 3H,Ph-H) , 4.57 (d, J=4.0 Hz, 1H, C-NH-C-C), 3.74 (d, J=
4.0 Hz, 1H,CH), 3.55-3.36 (m, 2H, N-CH, ), 3.30-3.29 (m, 2H-0)

5b d11.45 (s, 1H,0H), 9.85 (s, 1H, imidazol-NH) ,7.33 (m, 3H,Ph-H) , 4.56 (d, J=4.0 Hz, 1H, C-NH-C-C), 3.72 (d, J=
4.0 Hz, 1H,CH), 3.59-3.39 (m, 2H, N-CH, ), 3.31-3.09 (m, 2H-0), 1.63 (dd, J=12.7, 6.4 Hz, 2H)

Sc d11.45 (s, 1H,0H), 9.94 (s, 1H, imidazol-NH) , 7.51-7.20 (m, 3H,Ph-H), 4.85 (d, J=4.0 Hz, 1H, C-NH-C-C), 3.72
(d, J=4.0 Hz, 1H,CH), 3.282.92 (m, 2H,CH,), 1.06 (d, J=6.2 Hz, 3H,CH;)

5d 5 11.45 (s, 1H,OH), 9.85 (s, IH, imidazol-NH) ,7.33 (m, 3H,Ph-H), 4.85 (d, /J=4.0 Hz, IH,C-NH-C-C) , 3.89-3.99 (m,
2H, CH,-0-CH,), 3.71-3.79 (m, 2H,N-CH, ), 3.60-3.65 (m, 2H, CH,-0O-CH, ), 3.51-3.59 (m, 2H, O-CH,)

8a 811.45 (s, 1H,0H), 9.94 (s, 1H, imidazol-NH) , 7.51-7.20 (m, 3H, imidazol-Ph-h), 7.14-6. 88 (m, 2H,Ph-CH, ), 4.85
(d, J=4.0 Hz, 1H), 3.59-3.39 (m, 2H, N-CH,), 3.31-3.09 (m, 2H-0), 1.63 (dd, J=12.7, 6.4 Hz, 2H)

8b 811.45 (s, 1H,OH), 9.94 (s, 1H, imidazol-NH), 7.51-7.20 (m, 3H, imidazol-Ph-h), 7.14-6.88 (m, 2H,Ph-CH, ), 4.85

(d, J=4.0 Hz, 1H), 3.72 (d, J=4.0 Hz, 1H), 3.282.92 (d, 2H,CH,), 1.06 (d, J=6.2 Hz, 3H,CH,)
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Compound Y R Formula Yield (%) mp(°C) ESI-MS(m/z)
3 H (CH,) CpH;,0,N, 72.5 211.3 ~212.8 219.61[M-H] *
2/2 +

221.66[ M-H]
3b H (CH,) 4 C,,H,,0,N, 76.7 216.7 ~217.8 235.08[M-H] *
236.78[ M-H] *
3c H CH(CH,), C, H, 0,N, 79.2 211.7 ~213.2 236.02[ M-H] *
3d H (CH,),0(CH,), CHigO5N, 70.2 217.5 ~218.3 262.98[ M-H] *
5a NO, (CH,), CyoH,, 04Ny 81.4 216.7 ~217.7 265.10[M-H] *
278.01[ M-H] *
5b NO, (CH,) , Cy H3 0, N5 80. 1 235.6 ~237.1 280.21[M-H] *
Sc NO, CH(CH,), Cy Hp30,Ns 79.8 234.5 ~235.2 277.97[ M-H] *
5d NO, (CH,),0(CH,), Cy, H,5 05 Ns 83.1 231.5~232.3 308.03[M-H] *
310.12[ M-H] *
8a 0y 0 (CH,) 4 C,gH, 0,NsS 82.4 197.1 ~198.9 402. 10[M-H] *
@'/\HN'S 404.30[ M-H] *
8h 0s 0 CH(CH,), CigH, O, NsS 86.5 195.6 ~196. 5 402. 11[M-H] *
@r‘m‘s 404.17[ M-H] *

*3 BREUEWHHIEEE M (1C,, mmol/L)

Y5 1C5o (mmol/L) =2 1C5o ( mmol/L)
3a 10.789 0 5b 0.440 9
3b 8.970 0 Sc 0.103 0
3¢ 3.3220 5d 0.428 2
3d 5.546 0 8a 0.098 9
Sa 0.336 3 8b 0.183 6
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