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1.Chemistry

The biphenyl intermediate A was prepared according to the procedure described by
Reference 1.

All benzimidazole precursors B were prepared according to the procedure described
by Reference 2.

1.1 General Procedure for Preparation of Compounds C;-C;,

To a solution of compound B (0.24 mmol) in 1 mL DMF was added NaH (0.228

mmol, 60%) at 0°C. After stirring for 0.5 h, compound A (0.24 mmol) was added at 0

°C,then the mixture was stirred for 3 h at rt. the mixture was diluted with EtOAc,

washed with brine, the organic layer was dried over anhydrous Na,SO, and
concentrated in vacuo to afford an alkylation product C as colorless oil.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-4-methyl-N-(2-morpholinoethyl)-2-propyl-1H-
benzo[d]imidazole-6-carboxamide(C,)

Colorless oil, 122.1 mg, 60.5 %. '"H NMR (400MHz, CDCl;) &: 0.95 (t, ] = 7.2 Hz,
3H), 1.74 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.36 (t, J = 7.2 Hz, 4H), 2.55 (s, 3H),
2.79 (t, J=7.2 Hz, 2H), 2.84 (t, J = 7.1 Hz, 2H), 3.32 (s, 3H), 3.45 (m, 2H), 3.47 (m,
2H), 3.68 (m, 6H), 4.21 (s, 2H), 4.78 (s, 2H), 7.09-7.93 (m, 10H), 8.45 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-4-methyl-N-(2-(4-methylpiperazin-1-yl)ethyl)-2-
propyl-1H-benzo[d]imidazole-6-carboxamide (C,)

Colorless oil, 120.1 mg, 59.5 %. '"H NMR (400MHz, CDCl3) &: 0.95 (t, ] = 7.2 Hz,
3H), 1.74 (m, 2H), 1.88 (s, 3H), 2.15 (s, 3H), 2.30 (s, 3H), 2.46 (t, ] = 7.3 Hz, 4H),
2.56 (s, 3H), 2.67 (t,J =7.2 Hz, 4H), 2.78 (t, ] = 7.2 Hz, 2H), 2.83 (t, J = 7.2 Hz, 2H),
3.32 (s, 3H), 3.46 (m, 2H), 3.48 (m, 2H), 3.69 (m, 2H), 4.21 (s, 2H), 4.80 (s, 2H),
7.06-7.91 (m, 10H), 8.44 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-4-methyl-N-(2-(piperidin-1-yl)ethyl)-2-propyl-1H-
benzo[d]imidazole-6-carboxamide (C5)

Colorless oil, 123.2 mg, 61.4 %. '"H NMR (400MHz, CDCl3) 8: 0.94 (t, ] = 7.2 Hz,
3H), 1.58 (m, 6H), 1.75 (m, 2H), 1.89 (s, 3H), 2.14 (s, 3H), 2.40 (t, ] = 7.2 Hz, 4H),
2.55 (s, 3H), 2.78 (t, ] = 7.2 Hz, 2H), 2.85 (t, ] = 7.2 Hz, 2H), 3.32 (s, 3H), 3.45 (m,
2H), 3.49 (m, 2H), 3.67 (m, 2H), 4.22 (s, 2H), 4.81 (s, 2H), 7.10-7.94 (m, 10H), 8.45
(s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
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[1,1'-biphenyl]-4-yl)methyl)-4-methyl-2-propyl-N-(2-(pyrrolidin-1-yl)ethyl)-1H-
benzo[d]imidazole-6-carboxamide(C,)

Colorless oil, 126.3 mg, 62.5 %. '"H NMR (400MHz, CDCl;) 8: 0.96 (t, ] = 7.2 Hz,
3H), 1.58 (t, J = 7.2 Hz, 4H), 1.74 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.26 (t, ] = 7.2
Hz, 4H), 2.55 (s, 3H), 2.86 (t, J = 7.2 Hz, 2H), 2.95 (t, J = 7.2 Hz, 2H), 3.32 (s, 3H),
3.45 (m, 2H), 3.51 (m, 2H), 3.68 (m, 2H), 4.23 (s, 2H), 4.79 (s, 2H), 7.09-7.91 (m,
10H), 8.43 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-4-methyl-N,2-dipropyl-1H-benzo[d]imidazole-6-
carboxamide(Cs)

Colorless oil, 132.1 mg, 65.3 %.'H NMR (400MHz, CDCls) 6: 0.91 (t, J = 7.2 Hz,
3H), 0.96 (t, J = 7.23 Hz, 3H), 1.58 (m, 2H), 1.75 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H),
2.55 (s, 3H), 2.77 (t, ] = 7.2 Hz, 2H), 3.20 (t, ] = 7.2 Hz, 2H), 3.32 (s, 3H), 3.45 (m,
2H), 3.68 (m, 2H), 4.23 (s, 2H), 4.79 (s, 2H), 7.07-7.89 (m, 10H), 8.45 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-isopropyl-4-methyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide (Cs)

Colorless oil, 122.2 mg, 60.3 %.'H NMR (400MHz, CDCls) é: 0.94 (t, J] = 7.2 Hz,
3H), 1.25 (d, J = 7.2 Hz, 6H), 1.76 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H),
2.79 (t, J =7.2 Hz, 2H), 3.31 (s, 3H), 3.44 (m, 2H), 3.67 (m, 2H), 3.95 (m, 1H), 4.24
(s, 2H), 4.82 (s, 2H), 7.08-7.89 (m, 10H), 8.44 (s, 1H).

N-butyl-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-
methoxyethoxy)methyl)sulfamoyl)-[1,1'-biphenyl]|-4-yl)methyl)-4-methyl-2-
propyl-1H-benzo|d]imidazole-6-carboxamide (C-)

Colorless oil, 138.3 mg, 68.4 %.'H NMR (400MHz, CDCls) 4: 0.91 (t, J = 7.2 Hz,
3H), 0.95 (t, J = 7.3 Hz, 3H), 1.32 (m, 2H), 1.59 (m, 2H), 1.75 (m, 2H), 1.87 (s, 3H),
2.14 (s, 3H), 2.56 (s, 3H), 2.81 (t, J = 7.2 Hz, 2H), 3.33 (s, 3H), 3.42 (m, 2H), 3.53 (m,
2H), 3.68 (m, 2H), 4.23 (s, 2H), 4.79 (s, 2H), 7.11-7.92 (m, 10H), 8.45 (s, 1H).

N-(tert-butyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-
methoxyethoxy)methyl)sulfamoyl)-[1,1'-biphenyl]|-4-yl)methyl)-4-methyl-2-
propyl-1H-benzo[d]imidazole-6-carboxamide (Cg)

Colorless oil, 118.2 mg, 58.6 %.'H NMR (400MHz, CDCls) 4: 0.95 (t, ] = 7.2 Hz,
3H), 1.39 (s, 9H), 1.85 (m, 2H), 1.88 (s, 3H), 2.16 (s, 3H), 2.58 (s, 3H), 2.97 (t, ] =
7.2 Hz, 2H), 3.31 (s, 3H), 3.43 (m, 2H), 3.66 (m, 2H), 4.21 (s, 2H), 4.77 (s, 2H), 7.09-
7.94 (m, 10H), 8.43 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-4-methyl-N-phenyl-2-propyl-1H-benzo[d]imidazole-
6-carboxamide (Co)

Colorless 0il,127.1 mg, 69.3 %."H NMR (400MHz, CDCl3) &: 0.96 (t, J = 7.2 Hz, 3H),
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1.74 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H), 2.78 (t, J = 7.2 Hz, 2H), 3.30 (s,
3H), 3.45 (m, 2H), 3.68 (m, 2H), 4.23 (s, 2H), 4.76 (s, 2H), 7.07-7.95 (m, 15H), 8.45
(s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-(2-methoxyphenyl)-4-methyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide(Cy)

Colorless oil, 131.1 mg, 64.8 %.'H NMR (400MHz, CDCls) 6: 0.95 (t, J] = 7.2 Hz,
3H), 1.78 (m, 2H), 1.89 (s, 3H), 2.14 (s, 3H), 2.55 (s, 3H), 2.80 (t, J = 7.2 Hz, 2H),
3.31 (s, 3H), 3.45 (m, 2H), 3.65 (s, 3H), 3.68 (m, 2H), 4.23 (s, 2H), 4.77 (s, 2H), 7.09-
7.92 (m, 14H), 8.44 (s, 1H).

N-benzyl-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-
methoxyethoxy)methyl)sulfamoyl)-[1,1'-biphenyl]|-4-yl)methyl)-4-methyl-2-
propyl-1H-benzo|d]imidazole-6-carboxamide(C,;)

Colorless oil ,129.2 mg, 63.9 %. 'H NMR (400MHz, CDCls) 6: 0.96 (t, ] = 7.2 Hz,
3H), 1.75 (m, 2H), 1.87 (s, 3H), 2.15 (s, 3H), 2.56 (s, 3H), 2.81 (t, J = 7.2 Hz, 2H),
3.34 (s, 3H), 3.47 (m, 2H), 3.69 (m, 2H), 4.23 (s, 2H), 4.31 (s, 2H), 4.79 (s, 2H), 7.09-
7.91 (m, 15H), 8.43 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-(2-methoxybenzyl)-4-methyl-2-propyl-1H-
benzo|[d]imidazole-6-carboxamide(Cy;)

Colorless oil, 132.3 mg, 65.1 %."H NMR (400MHz, CDCls) 6: 0.97 (t, ] = 7.2 Hz,
3H), 1.74 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H), 2.78 (t, J = 7.2 Hz, 2H),
3.32 (s, 3H), 3.43 (m, 2H), 3.47 (s, 3H), 3.69 (m, 2H), 4.22 (s, 2H), 4.45 (s, 2H), 4.79
(s, 2H), 7.12-7.86 (m, 14H), 8.45 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-(3-methoxybenzyl)-4-methyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide (C;53)

Colorless oil, 136.3 mg, 67.1 %. 'H NMR (400MHz, CDCls) 6: 0.95 (t, ] = 7.2 Hz,
3H), 1.76 (m, 2H), 1.88 (s, 3H), 2.14 (s, 3H), 2.56 (s, 3H), 2.79 (t, ] = 7.2 Hz, 2H),
3.31 (s, 3H), 3.42 (m, 2H), 3.68 (m, 2H), 3.73 (s, 3H), 4.21 (s, 2H), 4.41 (s, 2H), 4.78
(s, 2H), 7.08-7.92 (m, 14H), 8.43 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-(4-methoxybenzyl)-4-methyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide(C4)

Colorless oil, 122.2 mg, 60.3 %."H NMR (400MHz, CDCls) 6: 0.96 (t, ] = 7.2 Hz,
3H), 1.75 (m, 2H), 1.86 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H), 2.79 (t, J = 7.2 Hz, 2H),
3.33 (s, 3H), 3.44 (m, 2H), 3.67 (m, 2H), 3.77 (s, 3H), 4.21 (s, 2H), 4.46 (s, 2H), 4.77
(s, 2H), 7.09-7.90 (m, 14H), 8.44 (s, 1H).
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N-(3,4-dimethoxybenzyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-
methoxyethoxy)methyl)sulfamoyl)-[1,1'-biphenyl]|-4-yl)methyl)-4-methyl-2-
propyl-1H-benzo|d]imidazole-6-carboxamide(C,s)

Colorless oil, 138.1 mg, 68.2 %."H NMR (400MHz, CDCls) 6: 0.96 (t, ] = 7.2 Hz,
3H), 1.75 (m, 2H), 1.86 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H), 2.79 (t, J = 7.2 Hz, 2H),
3.32 (s, 3H), 3.44 (m, 2H), 3.68 (m, 2H), 3.72 (s, 3H), 3.80 (s, 3H), 4.21 (s, 2H), 4.42
(s, 2H), 4.79 (s, 2H), 7.07-7.93 (m, 13H), 8.43 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-4-methyl-N-phenethyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide(Cy)

Colorless oil, 136.2 mg, 67.7 %. 'H NMR (400MHz, CDCls) 6: 0.94 (t, ] = 7.2 Hz,
3H), 1.73 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.56 (s, 3H), 2.79 (t, J = 7.2 Hz, 2H),
2.83 (t,J=7.1 Hz, 2H), 3.31 (s, 3H), 3.45 (m, 2H), 3.47 (m, 2H), 3.68 (m, 2H), 4.22
(s, 2H), 4.79 (s, 2H), 7.09-7.99 (m, 15H), 8.45 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-(3-methoxyphenethyl)-4-methyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide(C;;)

Colorless oil, 131.1 mg, 64.8 %. 'H NMR (400MHz, CDCls) 6: 0.86 (t, ] = 7.2 Hz,
3H), 1.75 (m, 2H), 1.84 (s, 3H), 2.14 (s, 3H), 2.50 (s, 3H), 2.81 (t, J = 7.2 Hz, 2H),
2.88 (t,J =7.2 Hz, 2H), 3.33 (s, 3H), 3.46 (m, 2H), 3.65 (m, 2H), 3.68 (m, 2H), 3.76
(s, 3H), 4.22 (s, 2H), 4.76 (s, 2H), 7.05-7.94 (m, 14H), 8.44 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-(4-methoxyphenethyl)-4-methyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide (C;g)

Colorless oil, 130.2 mg, 64.5 %. 'H NMR (400MHz, CDCls) 6: 0.97 (t, ] = 7.2 Hz,
3H), 1.73 (m, 2H), 1.88 (s, 3H), 2.15 (s, 3H), 2.56 (s, 3H), 2.78 (t, J = 7.2 Hz, 2H),
2.87 (t,J=7.1 Hz, 2H), 3.31 (s, 3H), 3.40 (m, 2H), 3.47 (m, 2H), 3.66 (m, 2H), 3.69
(s, 3H), 4.21 (s, 2H), 4.77 (s, 2H), 7.10-7.90 (m, 14H), 8.45 (s, 1H).

N-(2,5-dimethoxyphenethyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-
methoxyethoxy)methyl)sulfamoyl)-[1,1'-biphenyl]|-4-yl)methyl)-4-methyl-2-
propyl-1H-benzo|d]imidazole-6-carboxamide(C,9)

Colorless oil, 128.3 mg, 63.7 %. 'H NMR (400MHz, CDCls) 6: 0.96 (t, ] = 7.3 Hz,
3H), 1.75 (m, 2H), 1.87 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H), 2.80 (t, J = 7.2 Hz, 2H),
2.85(t,J=7.2 Hz, 2H), 3.32 (s, 3H), 3.45 (m, 2H), 3.48 (m, 2H), 3.67 (m, 2H), 3.71
(s, 3H), 3.77 (s, 3H), 4.23 (s, 2H), 4.78 (s, 2H), 7.07-7.87 (m, 13H), 8.43 (s, 1H).

N-(3,4-dimethoxyphenethyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-
methoxyethoxy)methyl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-4-methyl-2-
propyl-1H-benzo|d]imidazole-6-carboxamide(C,)

Colorless oil, 127.2 mg, 63.3 %. 'H NMR (400MHz, CDCls) 6: 0.94 (t, ] = 7.2 Hz,
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3H), 1.77 (m, 2H), 1.86 (s, 3H), 2.16 (s, 3H), 2.56 (s, 3H), 2.77 (t, J = 7.2 Hz, 2H),
2.87 (t,J = 7.2 Hz, 2H), 3.33 (s, 3H), 3.46 (m, 2H), 3.49 (m, 2H), 3.68 (m, 2H), 3.73
(s, 3H), 3.79 (s, 3H), 4.22 (s, 2H), 4.79 (s, 2H), 7.10-7.91 (m, 13H), 8.4 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-(2-fluorophenethyl)-4-methyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide(C,)

Colorless oil, 130.1 mg, 64.2 %. 'H NMR (400MHz, CDCls) 6: 0.95 (t, ] = 7.2 Hz,
3H), 1.74 (m, 2H), 1.84 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H), 2.79 (t, ] = 7.2 Hz, 2H),
2.85(t,J=7.1 Hz, 2H), 3.32 (s, 3H), 3.44 (m, 2H), 3.53 (m, 2H), 3.68 (m, 2H), 4.21
(s, 2H), 4.78 (s, 2H), 7.13-7.85 (m, 14H), 8.44 (s, 1H).

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)-N-((2-methoxyethoxy)methyl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-N-(4-fluorophenethyl)-4-methyl-2-propyl-1H-
benzo[d]imidazole-6-carboxamide(C,;)

Colorless oil, 132.3 mg, 65.7 %. 'H NMR (400MHz, CDCls) 6: 0.96 (t, ] = 7.2 Hz,
3H), 1.73 (m, 2H), 1.87 (s, 3H), 2.16 (s, 3H), 2.56 (s, 3H), 2.78 (t, J = 7.2 Hz, 2H),
2.86 (t,J =7.2 Hz, 2H), 3.31 (s, 3H), 3.47 (m, 2H), 3.56 (m, 2H), 3.67 (m, 2H), 4.23
(s, 2H), 4.79 (s, 2H), 7.08-7.96 (m, 14H), 8.45 (s, 1H).

1.2 General Method for Preparation of Compounds 1-22

To a solution of compound C (0.161mmol) in EtOH (2 mL) was added 6N HCI1 (1mL),
then the mixture refluxed for 1 h. The solvent was removed in vacuo, and the pH was
adjusted to 8 by saturated aqueous of NaHCOs, then acidified with AcOH to pH=5.
The mixture was extract with EtOAc, the combined organic layers were washed with
brine, dried over anhydrous NaSO, and concentrated. The residue was separated by
flash column chromatography (MeOH:Water =1:9) to afford the product as yellow solid.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-4-
methyl-N-(2-morpholinoethyl)-2-propyl-1H-benzo[d]imidazole-6-carboxamide (1)

Yellow solid, 48.8 mg, 40 %, m.p. 103-105 ‘C.'H NMR (400MHz, DMSO) §: 0.95 (t,

J=7.2 Hz, 3H), 1.74 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.36 (t, ] = 7.2 Hz, 4H), 2.55
(s, 3H), 2.79 (t, J = 7.2 Hz, 2H), 2.84 (t, ] = 7.1 Hz, 2H), 3.47 (m, 2H), 3.68 (m, 4H),
4.78 (s, 2H), 7.09-7.93 (m, 10H), 8.45 (s, 1H); 3C NMR (400MHz, CDCL) §: 6.6,
10.3, 13.9, 16.5, 20.8, 28.8, 38.1, 46.6, 49.5, 53.3, 68.6, 108.5, 109.5, 123.4, 124.4,
127.7, 128.7, 128.8, 128.9, 123.0, 132.7, 133.0, 134.8, 135.5, 138.1, 138.5, 141.5,
142.8, 154.4, 1563, 161.9, 169.7; MS (ESI), m/z: 671.3 (M+H); Anal. Calced. For
(C36HNgOsS)(%): C, 64.47; H, 6.31; N, 12.53; Found(%): C, 64.42; H, 6.30; N,
12.54.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-4-
methyl-N-(2-(4-methylpiperazin-1-yl)ethyl)-2-propyl-1H-benzo[d]imidazole-6-
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carboxamide (2)

Yellow solid, 58.3 mg, 47.8 %, m.p. 101-103 "C.'"H NMR (400MHz, DMSO) &: 0.95

(t, ] = 7.2 Hz, 3H), 1.74 (m, 2H), 1.88 (s, 3H), 2.15 (s, 3H), 2.30 (s, 3H), 2.46 (t, ] =
7.3 Hz, 4H), 2.56 (s, 3H), 2.67 (t, ] = 7.2 Hz, 4H), 2.78 (t, ] = 7.2 Hz, 2H), 2.83 (1, ] =
7.2 Hz, 2H), 3.48 (m, 2H), 4.80 (s, 2H), 7.06-7.91 (m, 10H), 8.44 (s, 1H); 3C NMR
(400MHz, CDCL3) §: 6.2, 9.9, 13.6, 16.2, 20.4, 28.4, 38.2, 43.2, 46.2, 49.5, 52.4, 53.1,
108.1, 109.1, 123.0, 124.0, 127.3, 128.3, 128.4 , 128.5, 129.5, 132.4, 132.7, 134.4,
135.1, 137.7, 138.1, 141.1, 142.5, 154.1, 155.9, 161.5, 169.4; MS (ESI), m/z: 684.3
(M+H); Anal. Calcd. For (C37HsN,04S)(%): C, 64.98; H, 6.63; N, 14.34; Found(%):
C, 64.93; H, 6.63; N, 14.33.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-4-
methyl-N-(2-(piperidin-1-yl)ethyl)-2-propyl-1H-benzo[d]imidazole-6-
carboxamide (3)

Yellow solid, 65.4 mg, 53.6 %, m.p. 107-108 °C."H NMR (400MHz, DMSO) &: 0.94

(t, J = 7.2 Hz, 3H), 1.58 (m, 6H), 1.75 (m, 2H), 1.89 (s, 3H), 2.14 (s, 3H), 2.40 (t, J =
7.2 Hz, 4H), 2.55 (s, 3H), 2.78 (t, ] = 7.2 Hz, 2H), 2.85 (t, ] = 7.2 Hz, 2H), 3.49 (m,
2H), 4.81 (s, 2H), 7.10-7.94 (m, 10H), 8.45 (s, 1H); '*C NMR (400MHz, , CDCl;) &
6.2,9.8, 13.5, 16.1, 20.4, 25.5, 27.3, 28.4, 38.0, 46.1, 47.6, 53.4, 108.0, 109.0, 122.9,
123.9, 127.2, 128.2, 128.4 128.4, 129.4, 132.3, 132.6, 134.3, 135.0, 137.6, 138.0,
141.1, 142.4, 154.0, 155.8, 161.4, 169.3; MS (ESI), m/z: 669.3 (M+H); Anal. Calcd.
For (C3;HuNg04S)(%): C, 66.44; H, 6.63; N, 12.56; Found(%): C, 66.46; H, 6.62; N,
12.55.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-4-
methyl-2-propyl-N-(2-(pyrrolidin-1-yl)ethyl)-1H-benzo[d]imidazole-6-
carboxamide (4)

Yellow solid, 68.4 mg, 56.1 %, m.p. 105-107 °C."H NMR (400MHz, DMSO) &: 0.96

(t, ] = 7.2 Hz, 3H), 1.58 (t, J = 7.2 Hz, 4H), 1.74 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H),
2.26 (t,J = 7.2 Hz, 4H), 2.55 (s, 3H), 2.86 (t, ] = 7.2 Hz, 2H), 2.95 (t, ] = 7.2 Hz, 2H),
3.51 (m, 2H), 4.79 (s, 2H), 7.09-7.91 (m, 10H), 8.43 (s, 1H); 3C NMR (400MHz,
CDCLy) &: 6.9, 10.5, 14.2, 16.8, 21.1, 25.8, 29.1, 38.6, 46.8, 47.2, 53.4, 108.7, 109.7,
123.6, 124.6, 127.9, 128.9, 129.0, 129.1, 130.2, 133.0, 133.4, 135.0, 135.7, 138.3,
138.7, 141.8, 143.1, 154.7, 156.5, 162.1, 170.0; MS (ESI), m/z: 655.3 (M+H); Anal.
Caled. For (C3gHaaNg04S)(%): C, 66.03; H, 6.46; N, 12.83; Found(%): C, 66.06; H,
6.45; N, 12.84.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-4-
methyl-N,2-dipropyl-1H-benzo|d]imidazole-6-carboxamide(5)

Yellow solid, 70.2 mg, 57.5 %, m.p. 113-115 "C.'"H NMR (400MHz, DMSO) 3: 0.91
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(t, J=7.2 Hz, 3H), 0.96 (t, J = 7.2 Hz, 3H), 1.58 (m, 2H), 1.75 (m, 2H), 1.89 (s, 3H),
2.15 (s, 3H), 2.55 (s, 3H), 2.77 (t, ] = 7.2 Hz, 2H), 3.20 (t, J = 7.2 Hz, 2H), 4.79 (s,
2H), 7.07-7.89 (m, 10H), 8.45 (s, 1H); 3C NMR (400MHz, CDCLy) &: 6.5, 10.1, 11.3,
13.8, 16.4,20.7, 23.2, 28.7, 43.4, 46.4, 108.3, 109.3, 123.3, 124.2, 127.5, 128.5, 128.6,
128.7, 129.8, 132.6, 132.9, 134.6, 135.3, 138.0, 138.3, 141.4, 142.7, 154.3, 156.1,
161.7, 169.6; MS (ESI), m/z: 600.3 (M+H); Anal. Calcd. For (C33H3,N5048)(%): C,
66.09; H, 6.22; N, 11.68; Found(%): C, 66.12; H, 6.21; N, 11.67.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-N-
isopropyl-4-methyl-2-propyl-1H-benzo|d]imidazole-6-carboxamide(6)

Yellow solid, 66.8 mg, 54.8 %, m.p. 111-113 ‘C."H NMR (400MHz, DMSO) &: 0.94

(t,J = 7.2 Hz, 3H), 1.25 (d, J = 7.2 Hz, 6H), 1.76 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H),
2.55 (s, 3H), 2.79 (t, J = 7.2 Hz, 2H), 3.95 (m, 1H), 4.82 (s, 2H), 7.08-7.89 (m, 10H),
8.44 (s, 1H); 3C NMR (400MHz, CDCLy) 8: 6.9, 10.6, 14.3, 16.9, 21.1, 23.8, 29.1,
41.6,46.9, 108.8, 109.9, 123.7, 124.7, 128.1, 129.0, 129.1, 129.2, 130.2, 133.1, 133.4,
135.1, 135.8, 138.4, 138.8, 141.8, 143.2, 154.8, 156.6, 162.2, 170.1; MS (ESI), m/z:
600.3 (M+H); Anal. Caled. For (C33H3:NsO48)(%): C, 66.09; H, 6.22; N, 11.68;
Found(%): C, 66.06; H, 6.21; N, 11.68.

N-butyl-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-
yl)methyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide (7)

Yellow solid, 72.2 mg, 59.2 %, m.p. 116-118 ‘C.'"H NMR (400MHz, DMSO) 3: 0.91

(t,J=7.2 Hz, 3H), 0.95 (t, ] = 7.3 Hz, 3H), 1.32 (m, 2H), 1.59 (m, 2H), 1.75 (m, 2H),
1.87 (s, 3H), 2.14 (s, 3H), 2.56 (s, 3H), 2.81 (t, J = 7.2 Hz, 2H), 3.53 (m, 2H), 4.79 (s,
2H), 7.11-7.92 (m, 10H), 8.45 (s, 1H); '*C NMR (400MHz, - CDCL;) &: 6.0, 9.6, 13.3,
13.9, 15.9, 19.6, 20.2, 28.2, 32.2, 40.6, 45.9, 107.9, 108.8, 122.7, 123.8, 127.1, 128.0
128.1, 128.2, 129.3, 132.1, 132.4, 134.1, 134.8, 137.4, 137.9, 140.9, 142.2, 153.8,
155.6, 161.2, 169.1; MS (ESI), m/z: 6143 (M+H); Anal. Caled. For
(C34H30N5048)(%): C, 66.53; H, 6.40; N, 11.41; Found(%): C, 66.56; H, 6.40 ; N,
11.40.

N-(tert-butyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-
yl)methyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide (8)

Yellow solid, 70.6 mg, 57.9 %, m.p. 114-116 ‘C.'"H NMR (400MHz, DMSO) &: 0.95

(t,J=7.2 Hz, 3H), 1.39 (s, 9H), 1.85 (m, 2H), 1.88 (s, 3H), 2.16 (s, 3H), 2.58 (s, 3H),
2.97 (t, J = 7.2 Hz, 2H), 4.77 (s, 2H), 7.09-7.94 (m, 10H), 8.43 (s, 1H); *C NMR
(400MHz, CDCLy) &: 7.0, 10.6, 14.3, 16.9, 21.2, 29.2, 30.8, 46.9, 47.8, 108.8, 109.8,
123.7, 124.7, 128.0, 129.0, 129.1, 129.2, 130.2, 133.1, 133.4, 135.2, 135.8, 138.4,
138.2, 141.9, 143.2, 154.8, 156.6, 162.2, 170.1; MS (ESI), m/z: 614.3 (M+H); Anal.
Caled. For (C3HzoNs048)(%): C, 66.53; H, 6.40; N, 11.41; Found(%): C, 66.50; H,
6.39; N, 11.42.
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1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-4-
methyl-N-phenyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide (9)

Yellow solid, 67.8 mg, 55.6 %, m.p. 109-111 ‘C.'"H NMR (400MHz, DMSO) &: 0.96

(t, ] = 7.2 Hz, 3H), 1.74 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.57 (s, 3H), 2.83 (t, ] =
7.2 Hz, 2H), 4.46 (s, 2H), 6.82-7.95 (m, 15H), 8.85 (s, 1H); '*C NMR (400MHz,
CDCLy) §: 6.1, 9.7, 13.4, 16.0, 20.2, 28.3, 46.0, 107.9, 108.9, 121.6, 122.8, 123.8,
124.5, 127.1, 128.1, 128.2, 128.3, 129.0, 129.3, 132.2, 132.5, 134.2, 134.9, 135.6,
137.5, 137.9, 141.0, 142.3, 153.9, 155.7, 161.3, 169.2; MS (ESI), m/z: 634.2 (M+H);
Anal. Caled. For (C36H3sNs048)(%): C, 68.23; H, 5.57; N, 11.05; Found(%): C, 68.18;
H, 5.57; N, 11.05.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-N-(2-
methoxyphenyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide (10)

Yellow solid, 69.3 mg, 56.8 %, m.p. 107-108 ‘C."H NMR (400MHz, DMSO) &: 0.96

(t, J =7.2 Hz, 3H), 1.77 (m, 2H), 1.89 (s, 3H), 2.14 (s, 3H), 2.55 (s, 3H), 2.84 (t, ] =
7.2 Hz, 2H), 3.81 (s, 3H), 4.54 (s, 2H), 7.09-7.92 (m, 14H), 8.44 (s, 1H); *C NMR
(400MHz, CDCl;) 6: 7.1, 10.7, 14.4, 17.0, 21.2, 29.3, 47.1, 56.0, 108.9, 109.9, 114.5,
121.3, 122.5, 123.8, 124.8, 125.8, 128.1, 129.1, 129.2, 129.3, 130.3, 133.2, 133.5,
135.2, 135.9, 138.5, 138.9, 142.0, 143.3, 152.6, 154.9, 156.7, 162.3, 170.2; MS (ESI),
m/z: 664.3 (M+H); Anal. Calcd. For (C37H37N505S)(%): C, 66.95; H, 5.62; N, 10.55;
Found(%): C, 66.97; H, 5.62; N, 10.54.

N-benzyl-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-
y)methyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide(11)

Yellow solid , 66.2 mg, 54.3 %, m.p. 112-114 °C. '"H NMR (400MHz, DMSO) &: 0.96

(t,J=7.2 Hz, 3H), 1.75 (m, 2H), 1.87 (s, 3H), 2.15 (s, 3H), 2.57 (s, 3H), 2.84 (t, ] =
7.2 Hz, 2H), 4.41 (s, 2H), 4.79 (s, 2H), 6.89-7.91 (m, 15H), 8.83 (s, 1H); '*C NMR
(400MHz, CDCLy) 8: 6.3, 9.9, 13.6, 16.2, 20.5, 28.5, 44.4, 46.2, 108.1, 109.1, 123.0,
124.0, 126.9, 127.1, 127.3, 128.3, 128.4, 128.5, 128.7, 129.6, 132.4, 132.7, 134.4,
135.1, 137.8, 138.1, 141.2, 141.7, 142.5, 154.1, 155.9, 161.5, 169.4; MS (ESI), m/z:
648.3 (M+H); Anal. Calcd. For (C3;H3,N504S) (%): C, 68.60; H, 5.76; N, 10.81;
Found (%): C, 68.63; H, 5.76; N, 10.82.

N-(2-methoxybenzyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-
biphenyl]-4-yl)methyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide
12)

Yellow solid , 65.5 mg, 53.7 %, m.p. 108-109 ‘C. '"H NMR (400MHz, DMSO) &: 0.96

(t,J=7.2 Hz, 3H), 1.77 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.58 (s, 3H), 2.84 (t, ] =
7.2 Hz, 2H), 3.81 (s, 3H), 4.54 (s, 2H), 4.79 (s, 2H), 6.88-7.86 (m, 14H), 8.71 (s, 1H);
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13C NMR (400MHz, CDCl3) 8: 7.3, 11.0, 14.7, 17.2, 21.5, 29.5, 35.7, 47.3, 55.3,
109.2, 110.2, 114.4, 120.9, 124.1, 125.1, 127.4, 127.8, 128.0, 128.4, 129.4, 129.5,
130.0, 130.6, 133.5, 133.8, 135.5, 136.2, 138.8, 139.2, 142.2, 143.5, 155.1, 156.4,
157.0, 162.6, 170.5; MS (ESI), m/z: 678.3 (M+H); Anal. Calcd. For (C3sH3oN505S)
(%): C, 67.34; H, 5.80; N, 10.33; Found (%): C, 67.39; H, 5.79; N, 10.35

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-N-(3-
methoxybenzyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide (13)

Yellow solid , 69.4 mg, 56.9 %, m.p. 106-107 ‘C. 'H NMR (400MHz, DMSO) 3: 0.95

(t,J = 7.2 Hz, 3H), 1.76 (m, 2H), 1.88 (s, 3H), 2.14 (s, 3H), 2.56 (s, 3H), 2.83 (t, ] =
7.2 Hz, 2H), 3.83 (s, 3H), 4.51 (s, 2H), 4.78 (s, 2H), 6.88-7.92 (m, 14H), 8.73 (s, 1H);
13C NMR (400MHz, CDCLy) 8: 7.3, 10.9, 14.6, 17.2, 21.5, 29.5, 43.7, 47.2, 54.9,
109.1, 109.7, 110.1, 112.6, 119.5, 124.0, 125.0, 128.3, 129.3, 129.4, 129.5, 129.8,
130.6, 133.4, 133.7, 135.4, 136.1, 138.8, 139.1, 142.2, 142.8, 143.5, 155.1, 157.0,
160.4, 162.5, 170.4; MS (ESI), m/z: 678.3 (M+H); Anal. Calcd. For (C3sH3oN505S)
(%): C, 67.34; H, 5.80; N, 10.33; Found (%): C, 67.29; H, 5.80; N, 11.31.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-N-(4-
methoxybenzyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide (14)

Yellow solid , 65.4 mg, 53.6 %, m.p. 103-105 ‘C. '"H NMR (400MHz, DMSO) &: 0.96

(t,J=7.2 Hz, 3H), 1.75 (m, 2H), 1.86 (s, 3H), 2.15 (s, 3H), 2.57 (s, 3H), 2.82 (t, ] =
7.2 Hz, 2H), 3.70 (s, 3H), 4.41 (s, 2H), 4.77 (s, 2H), 6.89-7.90 (m, 14H), 8.44 (s, 1H);
13C NMR (400MHz, CDCl) 8: 6.0, 9.6, 13.3, 15.9, 20.1, 28.2, 44.4, 45.9, 55.9, 107.8,
108.8, 114.3, 122.7, 123.7, 127.0, 128.0, 128.1, 128.2, 129.2, 132.1, 132.4, 134.1,
134.8, 137.4, 137.8, 140.9, 142.2, 153.8, 155.6, 158.6, 161.2, 169.1; MS (ESI), m/z:
678.3 (M+H); Anal. Calcd. For (C33H3oNs05S) (%): C, 67.34; H, 5.80; N, 10.33;
Found (%): C, 67.38; H, 5.80; N, 11.36.

N-(3,4-dimethoxybenzyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-
biphenyl]-4-yl)methyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide
15)

Yellow solid , 63.2 mg, 51.8 %, m.p. 101-103 ‘C. '"H NMR (400MHz, DMSO) &: 0.96

(t,J=7.2 Hz, 3H), 1.75 (m, 2H), 1.86 (s, 3H), 2.15 (s, 3H), 2.57 (s, 3H), 2.83 (t, ] =
7.2 Hz, 2H), 3.70 (s, 3H), 3.72 (s, 3H), 4.42 (s, 2H), 4.79 (s, 2H), 6.87-7.93 (m, 13H),
8.83 (s, 1H); 3C NMR (400MHz,CDCL3) §: 7.1, 10.7, 14.4, 17.0, 21.3, 29.3, 44.0,
47.1,55.8,56.2,109.0, 110.0, 112.6, 115.4, 120.6, 123.8, 124.9, 128.2, 129.2, 129.3,
129.4, 1304, 133.2, 133.5, 134.7, 135.3, 136.0, 138.5, 139.0, 142.0, 143.3, 147.6,
149.6, 154.9, 156.7, 162.4, 170.2; MS (ESI), m/z: 708.3 (M+H); Anal. Calcd. For
(C3oHa1N5O6S) (%): C, 66.18; H, 5.84; N, 9.89; Found (%): C, 66.13; H, 5.83; N, 9.90.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-4-
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methyl-N-phenethyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide (16)

Yellow solid, 72.3 mg, 59.3 %, m.p. 107-108 C. '"H NMR (400MHz, CDCl;) &: 0.94

(t,J=7.2 Hz, 3H), 1.73 (m, 2H), 1.89 (s, 3H), 2.15 (s, 3H), 2.56 (s, 3H), 2.79 (t, ] =
7.2 Hz, 2H), 2.83 (t, ] = 7.1 Hz, 2H), 4.79 (s, 2H), 7.09-7.99 (m, 15H), 8.45 (s, 1H);
3C NMR (400MHz, CDCl5) 8: 6.3, 10.0, 13.6, 16.2, 20.1, 28.5, 35.6, 41.6, 46.3,
108.2,109.2, 123.1, 124.1, 126.2, 127.4, 127.9, 128.4, 128.5, 128.6, 128.8, 129.7,
132.4,132.7,134.5, 135.2, 137.8, 138.2, 139.4, 141.2, 142.5, 154.1, 156.0, 161.6,
169.4; MS (ESI), m/z: 662.3 (M+H); Anal. Calcd. For (C53H39N504S) (%): C, 68.96;
H, 5.94; N, 10.58; Found (%): C, 68.92; H, 5.94; N, 10.58.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-N-(3-
methoxyphenethyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide(17)

Yellow solid , 70.8 mg,58.0 %, m.p. 101-103 C. '"H NMR (400MHz, DMSO) é: 1.06

(t,J=7.2 Hz, 3H), 1.77 (m, 2H), 1.84 (s, 3H), 2.14 (s, 3H), 2.56 (s, 3H), 2.81 (t, ] =
7.2 Hz, 4H), 3.45 (m, 2H), 3.70 (s, 3H), 4.76 (s, 2H), 7.05-7.84 (m, 14H), 8.43 (s, 1H);
13C NMR (400MHz, CDCL3) 8: 6.9, 10.5, 14.2, 16.8, 21.1, 29.1, 36.3, 41.1, 46.8, 53.6,
108.8, 109.7, 111.4, 112.0, 120.4, 123.6, 124.7, 128.0, 129.06, 129.0, 129.1, 129.8,
130.2, 133.0, 133.3, 135.0, 135.7, 138.3, 138.8, 140.5, 141.8, 143.1, 154.8, 156.5,
160.5, 162.1, 170.0; MS (ESI), m/z: 692.3 (M+H); Anal. Calcd. For (C3oH4N5O5S)
(%): C, 67.71; H, 5.97; N, 10.12; Found (%): C, 67.75; H, 5.97; N, 10.12.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-N-(4-
methoxyphenethyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide(18)

Yellow solid, 67.3 mg, 55.2 %, m.p. 98-100 ‘C. '"H NMR (400MHz, DMSO) &: 1.07

(t,J=7.2 Hz, 3H), 1.77 (m, 2H), 1.88 (s, 3H), 2.15 (s, 3H), 2.56 (s, 3H), 2.83 (t, ] =
7.2 Hz, 2H), 2.87 (t,J = 7.1 Hz, 2H), 3.47 (m, 2H), 3.69 (s, 3H), 4.77 (s, 2H), 7.10-
7.90 (m, 14H), 8.45 (s, 1H); '*C NMR (400MHz, CDCl;) &: 6.4, 10.1, 13.7, 16.3, 20.6,
28.6,35.2,41.5,46.3,55.7,108.2, 109.2, 114.9, 123.2, 124.1, 127.4, 128.4, 128.5,
128.6, 129.7, 131.4, 132.5, 132.8, 134.5, 135.2, 137.8, 138.2, 141.3, 142.6, 154.2,
156.0, 158.0, 161.6, 169.5; MS (ESI), m/z: 692.3 (M+H); Anal. Caled. For
(C3H41N505S) (%): C, 67.71; H, 5.97; N, 10.12; Found (%): C, 67.76; H, 5.97; N,
10.11.

N-(2,5-dimethoxyphenethyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-
carboxamide(19)

Yellow solid, 68.7 mg, 56.3 %, m.p. 95-96 ‘C. 'H NMR (400MHz, DMSO) &: 0.96 (t,

J=7.3 Hz, 3H), 1.75 (m, 2H), 1.87 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H), 2.80 (t, J = 7.2
Hz, 2H), 2.85 (t, ] = 7.2 Hz, 2H), 3.48 (m, 2H), 3.71 (s, 3H), 3.77 (s, 3H), 4.78 (s, 2H),
7.07-7.87 (m, 13H), 8.43 (s, IH); 3C NMR (400MHz, CDCl;) &: 5.9, 9.5, 13.2, 15.8,
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20.1,26.5,28.1,42.5,45.8, 55.6, 107.8, 108.7, 112.5, 121.4, 122.1, 122.6, 123.7,
127.0, 128.0, 128.0, 128.1, 129.2, 132.0, 132.3, 134.0, 134.7, 137.3, 137.8, 140.8,
142.2,149.1, 149.8, 153.7, 155.5, 161.1, 169.0; MS (ESI), m/z: 722.3 (M+H); Anal.
Calcd. For (C4H43N5045) (%): C, 66.55; H, 6.00; N, 9.70; Found (%): C, 66.54; H,
6.00; N, 9.70.

N-(3,4-dimethoxyphenethyl)-1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-
[1,1'-biphenyl]-4-yl)methyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-
carboxamide(20)

Yellow solid, 66.0 mg, 54.1 %, m.p. 96-97 °C. 'H NMR (400MHz, DMSO) &: 0.94 (t,

J=7.2Hz, 3H), 1.77 (m, 2H), 1.86 (s, 3H), 2.16 (s, 3H), 2.56 (s, 3H), 2.77 (t, ] = 7.2
Hz, 2H), 2.83 (t, J = 7.2 Hz, 2H), 3.45 (m, 2H), 3.68 (s, 6H), 4.79 (s, 2H), 6.73-7.87
(m, 13H), 8.44 (s, IH); 3C NMR (400MHz, CDCl;) 6: 6.2, 9.8, 13.5, 16.1, 20.4, 28.4,
36.3,41.6,46.1,55.7,56.4,108.0, 109.0, 112.2, 112.8, 115.34, 122.9, 123.9, 127.2,
128.2,128.4,128.5,129.4, 132.3, 132.6, 133.0, 134.3, 135.1, 137.6, 138.0, 141.1,
142.4, 147.6, 149.5, 154.0, 155.8, 161.4, 169.3; MS (ESI), m/z: 722.3 (M+H); Anal.
Calcd. For (C40H43N506S) (%): C, 66.55; H, 6.00; N, 9.70; Found (%): C, 66.59; H,
6.00; N, 9.70.
1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-N-(2-
fluorophenethyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide(21)

Yellow solid , 69.3 mg, 56.8 %, m.p. 104-106 ‘C. 'H NMR (400MHz, DMSO) 3: 0.95

(t,J=7.2 Hz, 3H), 1.74 (m, 2H), 1.84 (s, 3H), 2.15 (s, 3H), 2.55 (s, 3H), 2.84 (t, ] =
7.2 Hz, 2H), 2.87 (t,J = 7.1 Hz, 2H), 3.53 (m, 2H), 4.78 (s, 2H), 7.03-7.85 (m, 14H),
8.46 (s, 1H); 13C NMR (400MHz, CDCl;) &: 6.9, 10.5, 14.2, 16.8, 21.2, 24.6, 29.1,
41.1,46.9,108.8, 109.8, 115.7, 123.6, 124.1, 124.7, 128.0, 129.0, 129.1, 129.2, 130.2,
133.0, 133.3, 135.1, 135.8, 138.3, 138.8, 141.8, 143.1, 154.7, 156.5, 160.4, 162.2,
170.0; MS (ESI), m/z: 680.3 (M+H); Anal. Caled. For (C3sH3sFN5O4S) (%): C, 67.14;
H, 5.63; N, 10.30; Found (%): C, 67.11; H, 5.63; N, 10.31.

1-((2'-(N-(3,4-dimethylisoxazol-5-yl)sulfamoyl)-[1,1'-biphenyl]-4-yl)methyl)-N-(4-
fluorophenethyl)-4-methyl-2-propyl-1H-benzo[d]imidazole-6-carboxamide (22)

Yellow solid, 70.6 mg, 57.9 %, m.p. 106-108 C. '"H NMR (400MHz, DMSO) 4: 0.96

(t,J=7.2 Hz, 3H), 1.77 (m, 2H), 1.87 (s, 3H), 2.16 (s, 3H), 2.56 (s, 3H), 2.86 (t, ] =
7.2 Hz, 4H), 3.46 (m, 2H), 4.79 (s, 2H), 7.06-7.86 (m, 14H), 8.42 (s, 1H); *C NMR
(400MHz, CDCly) 8: 7.3, 11.0, 14.7, 17.3, 21.5, 29.5, 35.4, 41.3, 47.3, 109.3, 110.2,
115.8, 124.1, 125.1, 128.5, 129.4, 129.5, 129.6, 130.6, 133.5, 133.8, 135.0, 135.5,
136.2, 138.8, 139.3, 142.2, 143.6, 155.2, 157.0, 160.1, 162.6, 170.5; MS (ESI), m/z:
680.3 (M+H); Anal. Caled. For (C35H3sFNs04S)(%):C, 67.14; H, 5.63; N, 10.30;
Found(%): C, 67.11; H, 5.63; N, 10.30.
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2. Molecular Modelling Experiments

2.1. Generation of DARAs pharmacophore mode

The DARAs pharmacophore model for AT, and ET4 receptor antagonists was gen
-erated using the HipHop module of the CATALY ST soft. six training set molecules
(Figure 1) were built in a 3D window, and conformational models for each molecule
were generated using the diverse conformation module. Then the resulting SD files
were used for common features hypothesis generation using the HipHop module by
default, and 10 pharmacophore model were selected according to their ranking scores
in HipHop scores.

H3C

ﬁ@f ' .
@w@ ﬁt Thatt

L-746,072
ETa Cso = 24 nM

AT;1Cso = 131M
N
o
@
O/N
0.0 )
\s NJ\(\
H

DARA-2
ETaICso=1310M

AT, ICsp=21nM

BMS-248,360
ETaICso=20M

AT; ICs0= 6 1M

HZN o

DARA-3
ETaICso=5nM

AT, 1Cs =2 1M

DARA-1
ETAICsp =11nM

AT, ICs0 =7 1M

N
0 o 0 o &
Sy
H
DARA-4
ETAICso=7nM

AT, 1Csp =8 1M

Figure 1. Structures and observed activities of DARAs for the HipHop training set
2.2. DARAES test set selection
Five DARAs (Figure 3) were selected as the traning set, Molecules were built in a 3D
window, and conformational models for each molecule were generated using the
diverse conformation module. Then the resulting SD files were built in a 3D window.
The hypothesis Hypo-DARA-4 aligned to the test set SD files by using “ligand
pharmacophore comparison” module.

- -N
0 O NCT To.0 9N
o .
S\NJ\(\ s\ng\
N I
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mizj,\,/\/\
e

o igjq/\/ &T\/
HoN 0
Q

DARA-5

DARA-7
ETa ICso =15 "M
AT, ICso = 16 "M
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0
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O /O [N /o N
Sy 2N
H N

H

DARA-9

ETa ICso =415 nM
AT/ ICsp = 24 "M

DARA-8

ETa ICso = 14 1M
AT/ ICsp =30 "M

Figure 3. Structures and observed activities of DARAs for the test set

3. Pocedure for Receptor Binding Aassay
3.1. Angiotensin II. AT, receptor binding assay was carried out by competitive
displacementof the binding of 0.2 nM '*I-labeled Sar'-Ile®-angiotensin II with human
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angiotensin AT, receptor according to Reference 1. Each 180 mL incubate contained
the following: [1251] Sarl Ile8-Ang II (25pM), AT, receptor (25 mg) and standard or

test compounds. The binding was performed at 37 ‘C for 2h in 96-well filtration

plates (Costar, USA) and was terminated by rapid vacuum filtration using a vacuum
device; dried filters disks were punched out and counted in a gamma counter. ICs,
value was calculated by Sars 2.0 software.

3.2. Endothelin. Binding to the human ET4 receptor was evaluated by incubating test
compounds with CHO-K1 cells expressing the human ET4 receptor in the presence of
0.05 nM !>3I-labelled endothelin 1 according to Reference 1.

4. Procedure for Oral Activity in the Spontaneously Hypertensive Rats (SHR)

All experiments involving the use of live animals in this study were performed in
compliance with Beijing Administration Rule of Laboratory Animal and the Guide for
Care and Use of Laboratory Animals published by the U.S. National Institutes of
Health (NIH publication No. 85-23, revised 1996) and the Policy of Animal Care and
Use Committee of Institute of Chinese Materia Medica China Academy of Chinese
Medical Science.

Male SHR, 12 to 13 weeks old. Six animals served as controls and received the
vehicle treatment (20 mL/kg). Hypertensive animals were divided into two groups (n
= 6). Group 1 was administered with Irbesartan, whereas group 2 was given the same
dose of the tested compound 11. The vehicle and test compounds were orally
administered. Blood pressure and heart rate were measured by tail plethysmography
(BP-98A, Softron, Japan) after a warming period in unanesthetized rats. The BP
measurements only required a few minutes per individual rat. All data were analyzed
by SPSS (Statistical Product and Service Solutions )13.0 and expressed as
mean+SEM.

5. references

1. N. Murugesan, J. E. Tellew, Z. Gu, B. L. Kunst, L. Fadnis, L. A. Comelius, R. A. F.
Baska, Y. Yang, S. M.; Beyer, H. Monshizadegan, K. E.; Dickinson, B.; Panchal, M. T. Valentine,
S. Chong, R. A. Morrison, K. E. Carlson, J. R. Powell, S. Moreland, J. C. Barrish, M. C,;

Kowala, J. E. Macor, J. Med. Chem. 2002, 45, 3829.
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6. 'H NMR & MS Spectra Attached

S16



St JHEEQEgIEAZIRAAAGTANAIIAINAE g EE2Y30 3R RRRALEERBRNERS g
oL SERRRRRNRRRIRERENRIRRRNAERE : RAEASSRSA8RNAR3585555 22d H
date Jul Dﬂuﬂ&!'
[ SNy e N e N
o
i (4
H i
T et
& i
dr 1.000
B v
a H
RensITTER
o '
strp 400.118
o 5
pur i
o i
becowLER
an s
i
in o
i :
i &
o
.
o T
5
Sn notused
i 5
proo 103
i B
i .
» .
@ v
"
FRoCESSING
" s
ispuay
w O -1t 3‘4
" P
i s
1 ] NN
" ez
I 547 )
wor ©. 0
w 3%
= ]
= I
W i
|
T T T T T T T T T T
10 9 - i T 6 5 4 1 ppm
5 g = £ 3 Z
Lt EEgEIOREEISDOEEORSIoIRREERAY H $5¥33GRsGERSIERERAREEES H
swme
ase "l 6 2008
i N | | SRS\
cquismmon
o s
hy ]
i it
b sotvied
= T
i 100
" .
5 B
TRaNsHITTER
3 0,116
E e
wf £
e
b sz
DecouRER
4 F
3
am
an
dour «
E——
seeciaL
mp ot uing
it &
S et ued
2 o
AR
L5 B
s
" W
a
W -
rocessing
" s
orsmar
a0s
) sii%
b 138
- ]
® ot
i 53
nor
we 250
= o
= =
% 3
e o
T T T T
10 El % 1 ppm

THNMR spetrum of compound 2

S17



L ifsa
SampLe
ana I 07 2009
s “ohs0
s =
‘scquisimion

o 54103
ks ]

RS 2 W

5 i
® nat ured
b f
a 1008
o ]
o H
TRANSMITTER
o i
w118
of o
i i
5125
DECOUPLER,
@ ("
it
am wan
G
apmr 5
e 20204
an
temp ot usad
G
Sin  netued
it 0508
puo 1850
i 26530
[ x H N
in H | D 5
g ¥ A
k4 o NN N Q
PROCESSING o
" 3 o it
orseLay O=g,
a4 S-N
" o H
b 133
i it
® B
i s
pot
e 250
a o
“ 120
i 7
e pn
T T T T T T T
10 % —_— 6 B 4 — 1 ppm
Sl BFNfScoR eRREEg GO REaREERT £ SRYINGGARARECRENARAA G z
S SRARRRRRRRRARANRNIRITRAIRERR b AmmANNANNANRE DS54 R s
ae 174 2008
salvent  OMSO N/ W\‘\\\ W \i/
xn
Acquisimon
410.3
at 0097
% 12788
b nat vigd
b i
a 1008
=
TRANSMITTER
o L
= 00118
i 9.3
& it
i 125
DECOUPLER,
an 13
st ]
m
o o
i
e 264
=
temp ot used
o ]
Sin  notused
et o5
pun  10.250
s 20000
i " H
s ¥ |
FROCESSING N
P NN
oisaa¥
o 25788 (o]
151
b 11034
v 27
i 57
we 250
w 123
w ]
P cde ph
T T T T T
10 v 7 6 5 1 ppm
g g z

'THNMR spetrum of compound 4

S18



Hoxpe-: R F P R R E E E L - T E3 mOm oA ETMENNT OEE RS B £
""r’lf;“' CIFEECISRENARREN[SICIASLNERR R NRE2ZRRANCZZRRRRIEERRER g
sanpe cIRRRREORARRRARARIRIRREREAR H Pl S el b H
aate “hut 98 2008
il S AN e RVRVARSS Ve
e exp
‘scquisrmon,
™ i
F aisin
H {i%ee
# ot aad
3 i
& 1080
5 s
a :
TRaksuITTER
w t
she s
b T
e
.. 538
oecounLeR
a s
i 3
i wan
imm f
G &
fr
"
T
e 20
B coums
i ]
P 1095
iy ]
0 .
0 :
o v H
y -
PROCESSING
" -l N
oispLaY
24
B B Q
] i
b i)
" i
I £
sLoT
we 250
4 ]
H 122
E H
" cte ph
T T T T T T T T T T
10 9 % s & 6 4 3 -l 1 ppm
3 g 2 £ 2 -] 2
e N ANR L EI R AN AR SAN SRR - Nags SnENFHELER EULE
Ltiar SHHECUSERBRAEEIREINSRAERERY g SRR SRREAUERIR RRiZ8
e Mk a g E S343 35553358555 §Alss
ame 301750 2000
Sobtens ™ S \g” (V2 B~ N YRRV ANV,
i e
ACQUISITION
o s
5397
" i
o ot used
e it
at Lo
] :
H H
TRANSMITTER
|.. m
e aodis
o £
o 63
3
:” oEcoURLER
B
&
b |
pio
FE
cia
tomp ™ st useg
wr il
B nerusad
b e
oo 10230
o im0
" .
) d "
srocessing YN
"
orsmay
, e
@ o
& Hitl
Y
b 1
tH FH
sLor
w 3
= :
= 114
W 7
i cde g
T T T T T T T
10 9 - _—7 6 - 1 ppm

"HNMR spetrum of compound 6

S19



i

g g G7DEBSOR RRNZRAZRORAEEE H
smmg : ] AAMANAMNAGGaAdoS AR G23333 H
ane P55 2000
vent | HSD
S | N SspSsE—.Y
swm 64103
- ow
b L1758
[ used
o i
a Lo
n s
a g
TaNSHITTER
do o el
o 7]
tpur E
by 135
DECoUMER
a 13
G ]
i
o t
o a
e 20204
spECIAL
s " g
B notused
i ]
pu 1025
ey oo
" "
& ;
y
[ " H
PROCESSING |
" s
N
» ms’u‘;gi _J\/
oo 2
i
13 Er
& ]
L
we. 39:
u 1
W
am éc o
T T T T T T
10 v 6 5 4 - 3 - ppm
3 g g 2 g
- T T U e GeE B EYEEEN T EEE
i GRS EDEGEERRARRANENIRERRNER g 858 # THEE38 8 &8 3
e Y 200 FRRREANESERRRRRRENRRERIARD v \KV
schvant DWSD
A MW‘“ | \ |\
ACQUISITION °
o a0
a 01357
b3 L2708
' noluaes
b ]
i Lobd
o s
a i
TRaHITTER,
: anodlh
-4 T
e T
i
P pecousLen
o @
aar
in
imm ¢
i o
E4 20208
sreciaL
[
et i
B0 ootosed
= ]
S 2000 N
4 as - 3
n " N S
& v x N & 9
socessiug
" i e} 0=y
orspLar y
2 H
:
L
i O
i
nar
we
P o
w 133
[ 7
e ph
T T T T T T
10 7 6 5 4 ppm

"HNMR spetrum of compound 8

S20




8.811
8.795
8.779
7.922
7.701
7.688
7.683
7.679
7.594
7.543
7.527

8.793
8.776
8.759
7.904
7.782
7.768
7.756
7.660
7.419
7.418
7.403
7.398
7.386
7.383

DEAONDONDONDADY TN AW
HOONNODOARMANRSEMMS =T
sddmmeanNNG onoanan gy
NARNMNNRMNMNNNGG 0006000

N
f
H
(o]
T T T T T
9 8 T 6 5
L ¥ Y W
g T 5EBNE 845 g

"HNMR spetrum of compound 9

7.080
7.057
6.912
6.910
6.861
6.860
6.816
6.814
6.798
6.791

528

==

208 =
108 =
104
102 €
anf
L =

3.675
2.811
2.689
2.474
z 468
2 145

-
¥
@
S

0 ppm

©
I
@
S

s

(l.ﬂ(](l

T T T
7 6 5
VLY Y

san 58

<
103 = ©0
5

200 =

'HNMR spetrum of compound 10

S21

305 <
20«
205 =
104 =
103 €
205 L
305 £ =

0 ppm

i A
SAMP

date ).'.1 55 2009
solvent DMSQ
file exp

ACQUISITION
sw 6410.3
at 0.997
np 12788
b not used
bs
d1 17000
nt
at

TRANSMITTER ©
tn H1
sfrp 400.118
tof 399.33
tpwr 58

pw 5.125
DECOUPLER
n c13

dof

dm ann
dmm <
dpwr 48
dmf 20204

SPECIAL
temp not used
20

spin not used
hst 0.008
w90 10.250
alfa 20.000
il

in n

Y
hs n
PROCESSING
n 65536

DISPLAY

sp -13.7

wp 3257.9

ol 1425.1

rp 1167.1
“123
-99

PLOT

we 250

sc [

vs 122

th

nm odc ph

e

date 30 10 2000

solvent DHS0
file exp
ACQUISITION

sw 6410.3
at 0.997
np 12788
fo not used
bs 18
d1 1.000
nt
ot

TRANSMITTER
sfrp 400.118
tof 399.33
tpwr
pw 5.125

DECOUPLER

n c13
dof 0
dm nan
dmm <
dpwr 48
dmf 20204

SPECIAL

temp not used
qain
spin not used
hst 0.0
pwon 103%
alfa 20.000
il n
in n
dp ¥
h nn

5
PROCESSING
n 65536

DISPLAY
-13.2
wp 31752
ol 13411
rfp 1149.7
] -12.5
Ip -99.8
PLOT
we 250
<
vs 123
th 2
nm ede ph



8.896
8.880

M NN SO ECORNETONANSO TN L YL TONUNTRNAgR NMueEnLTININEeONNES
N B R B3 NEEANN NS RRRNerRRRENaNRNIRe88 e RBRRs B3R RBeRETRE
ARLECGOANNNNT T TEOMMAANNANNNNNNNNNODS S MEeQUTTITAORAROARS
A N A A A A S S A v BRI S I I T I R i e o e

N W\ wm

Jul

solvent pisa
file exp
ACQUISITION
sw 6410.3
at 0.9
np 12788
b not used
bs 16
di 1.000
nt 8
ot 8
TRANSMITTER
n
sfrp 400.118
tof 399.33
towr

pw 5.125
DECOUPLER
n c13

dof
dm
dmm
dpwr 48
dmf 20204
SPECIAL
temp not used
qal
spin not used
hs [
N pwo0 10.250
) alfa 20,000
(o] il
in
4
PROCESSING
n 65536
DISPLAY _
wp 38354
ofl 1405.9
fp 1167.1
[
Ip
PLO
we
sc
vs
th
am cdc ph
T T T T T T T T T T T T T T
13 12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
L] Yo Y L) W LA L L
8 5 23388 253 8 E 28 29 8
1
HNMR spetrum of compound 11
RO RNO QIO VYN T ONNENANMNANOENNOTOMNLONANONNOOVNBEGMNNN® SN
Oﬁnhv—wmﬂ)r\mvN—10MMv—nga\NNDM\.DO\I\NNI\I\MN—DVQWQHQNOWG’\O\WW?W\DVN\DW“ND
BRNODBOONWLWNGD S &+ MMM ANNO OO ®Mo®n 0N MOoMOOBONTETETTAORRNNGORNO OO
BB N NN NN RNRNRNNRNRNRNNRNANRRNNRRANRNN OO OO OO ONT TMMmANNNANNNNN S 00000
- VM \/ W\\W%/%/ :;,,ns&,‘u.
date 3175 2000
solvent DMSO
ile exi
ACQUISITION
W 64103
at 0.997
n 12788
o not used
bs 1
d1 1.000
nt
ct 8
TRANSMITTER
n
sfrp 400.118
tof 399.33
tpwr
e DEcouvLEisi'us
OCH, N dn c13
dof
@,N \>_/_ -
mm
b N dpwi
H dmf 20204
e o SPECIAL
temp not used
gain
spin not used
® e
pwso 10250
alfa 20.000
il
in
dp
hs nn
PROCESSING
n 65536
DISPLAY
wp 3291.7
ol 13153
rfp 1182.4
i :
Ip
PLO’
we
sc
vs
th
nm cde ph
-y
T T T T T T T T T T T T T
13 12 1" 10 9 8 7 6 5 4 3 2 1 0 ppm
[T T 1 [t y "] ¥

"HNMR spetrum of compound 12

S22



o
~
©
)

8.695

7 779
7.701

&
@
@
~

2 EEU
7.679
7.629

7.525

7.524

~
=]
n
~

7. 503

7.440

7.437

7.420

7.419

Q8
h

7. 398
7.329
2 309
7.289

-
-
m
~

o
~
o
~

n
~
~
~

n
o
~
~

©
©
-
~

o
0
1
~

~
o
=
~

-
©
S
~

é 980
6.979

6.889
6.873

o+
0
n
w

6.844

4., 450

4,435

-
=1
o]
o

0
=1
o]
o

n
o~
@
~N

o~
™
@
n

~
=
@
~

o
0
[
B

&
<
~

2 492

8348

2158

m
9
@
-

~
™~
N
B

~
n
~
-

1. 047
0.966
0.947

D.OOO

o
bl
@
5 ©

i a2 | NS\ 2227

OCH;

L,

w -]

T T T
13 12 1 10 9 8 7 6 5 4 2 1
Y U‘HWWVW Y ¥ ¥ L Y
P pmims : T s i:oam
"HNMR spetrum of compound 13
OTOOROOTANINNOOD =R ONMMANOREDMNONOWDANINY ~00 =g OOINND—NM
SEREEE R RIS NANAINSC0 3 RTRARROERINERRRIRRE3EREG
WOONRKMNRBRRNAERRRENRNARRARRARARARRRMRODOOWVTTMNMMOIMANNNANAS S-S~ 000
lmm LU
T T T T T T T T T T T T T
12 " 10 9 8 7 6 5 4 3 2 1 0 ppm
Y Y RLY Y ¥ L ¥ L] y
§ 0 zsmmnie : s 8 sr ozmE

'"HNMR spetrum of compound 14

S23

0 ppm

180

exp
date 2375 2000
solvent DMSO
file exp
ACQUISITION
sw 6410.
at 0.997
np 12788
b not used
bs 16
d1 1.000
nt 8
ot 8
TRANSMITTER
sfrp 400.118
tof 399.33
tpwr 58
pw 5.125
DECOUPLER
dn c13
dof 0
dm nnn
dmm <
dpwr 48
dmf 20204
SPECIAL
temp not used
qain 2
spin not used
hst .00
pwo0 10.250
alfa 20,000
il n
in n
i3 v
hs nn
PROCESSING
DISPLAY
-14.9
wp 32421
ol 1245.8
ifp 14215
]
Ip e
PLOT
we 250
sc ]
vs 124
th 2
nm cdc ph
upre 380
date “3I"Y5 2000
solvent DMSO
file exp
ACQUISITION
sw 6410.3
at 0.997
np 12788
fb not used
bs 1
di 1.000
nt
ct 8
TRANSMITTER
sfrp 400.118
tof 399.33
tpwr 58
pw 5125
DECOUPLER
n 3
dof 0
dm nan
dmm ¢
dpwr 48
dmf 20204
SPECIAL
temp not used
qain 20
spin not used
hst 0.008
oo 10.250
alfa 20.000
il n
in n
dp ¥
hs nn
PROCESSING
n 65536
DISPLAY
5 -17.
wp 32158
1406.7
rfp 11256
Hd -12
Ip -99.8
PLOT
we 250
sc
ve 123
th
nm cdc ph



i B T S R T i S e e e
gRgNagpEisnoase R I L E L L TR TR b
SREndaERazongan eI R e e L e e e
BHBRNNNENRNNENNRNRNNN NENKANRKKNNOGOO OO0 B0mst Fommmannana R I e = = N = =1
W=\ e
T T
13 12 1
W W ¥ by oy L4
s 5 L] & 8 4 %8 8
! d
HNMR spetrum of compound 15
H-xue-5
expl s2pul

SAMPLE
date  Jul 06 2009

salvent coai3
file ex
ACQUISITION
6110.3
at 0.997
np 12788
fb not used
bs 1
d1 1.000
nt
ot 8
TRANSMITTER
mn H1
sfrp 400.017
tof 399.8
tpwr 58
P

e 5.125
DECOUPLER

n c1

daf

4.791
2.828
2.811
2.792
2.561
2.153
0.000

L

dm nnn

dmm 3

dpwr 48

dmf 20204
T

10

m,
21269
3¢
12
181
ais

S
21§

|

'"HNMR spetrum of compound 16

s o A
SAMPL
date AP 2000
solvent DMSO
file exp
ACQUISTTION
sw 64103
at 0.997
np 12768
b not used
bs 16
d1 1.000
nt 8
ct
TRANSMITTER
sfrp 400.118
tof 399,
towr
pw 5.1
DECOUPLER
n 1
dof 0
dm nn
dmm <
dpw
dmf 20204
L
temp not used
gain
spin not used
hst 0.00:
pw0 10.250
alfa 20.000
il n
in n
p y
hs n
PROCESSING
in 65536
LAY
DISPLAY
wp 35347
il 1328.8
ip 1247.9
21
998
PLOT
we 250
sc [
s 124
2
nm odc ph



8.422

8.408
8.393
7.855
7.701
7.681
7.548
7.508

7.421

7.401

7.334

7.314

7.203

~
@
-
~

"
©
-
~

7.173
7.153

n
@
S
~

-
=
S
~

o
@
LS
0

w0
@
=
o

m
n
K
o

o
]
N
o

-
©
~
©

-
¥
1
v

-
@
o
-

3. 492
3.491

Wi

3.455

3.441

- 3303

2.845

©
~
@
N

@
o
@
~N

o
@
~
n

m
n
0

N

o
n
-
~N

1. 883
1.783
1.767
1.747

~
o
N
-

1.711

1.064
1.045
1.029

e

8.460

o
S
~
[N

7 684
7.545

7.525

oo
o on
mmmo
@ W

7.510

1€

7.439
7.420

'"HNMR spetrum of compound 17

™
o
<
~

105 ©

T
I
m
~

1%
105

iBE
a2 L
114 €

-
=
l
~

~
@
~
~

n
~
N
[N

309 C

I
-
=
~

T
~
-
~

=]
=]
-
~

@
~
S
~

-
@
E]
I

200 €

6 817

%

R e

@
~
)
o

3.656

=]
1]
=
o

3 433

3 416

306 =

3.400
3.399
2.848

2.832

a1 €
L1 =

w18 C

2.811

104 =

2.7&2
2.754

306 =

g

2.554

m
@
=
a

2 150
1.874

07 =

n
@
~

1.758

¥

1.729

~
=
~
-

1.054

1.045

ppm

S\

h
HO
HsCO
A
T T T T T T T T T T T
1 10 9 8 7 ] 5 4 3 1 0 ppm
¥ Poudy Y o L Yoo ¥
§ BEEIRI % 3 8% %% 3ER L

'HNMR spetrum of compound 18

s M

P!
SI;"‘ Ll% 2009

date
solvent DMSO
file exp
ACQUISITION
sw 6410.3
al 0.997
ny
o not used
bs
d1 1.000
nt 8
et 8
TRANSMITTER
tn H1
sfrp 400.118
tof 399.33
towr 58
W 5125
DECOUPLER
dn c13
dof
dm nnn
dmm c
dpwr
dmf 20204
SPECIAL
ter not used
gain
spin not used
hst 0.004
pwa0 10.250
alfa 20,000
GS
il
in n
dp y
hs.

an
PROCESSING
n 65536

DISPLAY

5 [113

wp 32735

ofl 1356.9

rfp 1134.1

p -2

ip -998
pLOT

we

sc

vs 124

[ 2

nm cde ph

Bt i
3PS 200

date
solvent DMSO
ile exp
ACQUISITION
W 6410.3
at 0.997
np 12788
b not used
bs 16
d1 1.000

DISPLAY

5 -15.1

wp 3613.5
13134

o 1177.4

13 -12.2

I -99.8

PLO’

we 250

sC o

vs 124

th

nm cdc ph



Nl\Nmﬂm?Mr\-cﬂmu\Nwamnu\m\uml\mMABDNNN«MIDWNN$MV\—\NMV(»T?vsl\mvmov o8
SRR R S R R N R R R R - N EEE R TR RN E R R Nﬂ\ﬂ\?mwiﬁxg
Rt R R I P E T R R R R A R R B 2
R R S NN N A A Y- RS- R R RF- ST S IS S P PN IS IR I LU AP TP I - g s = 9= S
H-xue-16t
w \%“**%ﬁf\‘\\w W// fors o i
date ]'1152[!09
solvent
file
Acoulsmou
W 8410.3
at 0.997
np 12788
b not used
bs 16
dl 1.000
nt 8
ot 8
TRANSMITTER
tn H1
sfrp 400.118
tof 399.33
tpwr 58
W 5.125
DECOUPLER
n c13
dof ']
dm nnn
dmm [
dpwr 48
dmf 20204
temp not used
b
spin not used
o3 525
W 10..
OCH; b 20000
S
il n
" 8
he o,
PROCESSING
fn 65536
DISPLAY
-14.9
wp 35495
ol 13548
fp 1172.4
[ -12.
Ip -89,
PLOT
we 251
o
Vs 122
th 2
nm cdc ph
A
T T T T T T T T T T T T T T
13 12 1 10 9 8 7 [ 5 ) 3 2 1 0 ppm
YUYWy Y UW oy y
§ 3Rt H 5% 313 318 H
THNMR spet
spetrum of compound 1
ODRERMAN A0 A DM N A TONNTIINTNOORNODODOMAMANNRNOADORNONYTTONONDYTAWMNNNLTN®D
I\I"\DDE]EIW\ﬂngNNDﬂNmHmr\ml\mﬁﬂmmH-«&I\I\WNNDTNC}wwvmmmﬂ\mm%\ﬂ?ﬂ?wzﬂlg
A R e e N IS R TR R P R R RS R LR R 5 8
L S N N S S N N N N A A S A A Y- S 7 AP PV S I S S S 2 PSSP PN IR APV P PRI P N S gt QS = 9= = S

B e N e\ :“F 55,

ate S3EE 2000

solvent DMSO
ile exp
ACQUISITION
sw 6410 3
at 0,997
np 12788
fo not used
bs 1
d1 1.000
nt 8
ot
TRANSMITTER

sirp 400,118
tof 399.33
tpwr

pw

DECOUPLER

dn

dof 0
dm nan
dmm 3
dpwr 48
dmf 20204

SPECIAL

N temp not used
N gain 20
— N Bih notused

0.00|
0

TR
[o]
=,
[o]
L
v
/
g
A
£
B
.
:
i

HiCO .
OCHs H in n
O dp ¥
hs nn

PROCESSING

fn 65536
B

b
I'fr 1354.1
p 12194

P
Ip oy

PLOT
we 250
sC o
vs 124
2
nm cdc ph
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
Uooyrmuy Y A
§ 88232 8 23 2 E: &3 8| == -

'HNMR spetrum of compound 20

S26



"HNMR spetrum of compound 22

S27

R P R R R L T T I L e R L R I LT E R
PR e TR R LR A R R R R E R I R T E
FISAREAANNBITINARANAIANNN I E880RRRIIREILd0EnIYNEaRARS&aa0
B N N N AT A A AP A A A ST R R I RS R RSN P PN R R e = = =S
H-x*e-lgv
=" TSI
SAMPLE
date ~Jul 16 2009
solvent DMSO
B exp
ACQUISITION
sw 6410.3
at 997
np 12788
fo not used
bs 16
a1 1.000
nt 8
a 8
TRANSMITTER
sfrp 400,118
tof 399.33
tpwr
pw 5.125
DECOUPLER
dn c13
dof
dm nnn
amm ¢
dpwr 48
F N o
\>_/_ N dmf 20204
> SPECIAL
r.’j N temp not used
H (o] qain 20
[s] =4 spin not used
Os5-N hst 0.008
‘H pwa0 10.250
alfa 20.000
| n
in n
dp ¥
hs an
PROCESSING
fn 65536
DISPLAY
p -17.6
wp 31338
bl 13752
rfp 1161.4
] -12.5
ip -99.8
PLOT
we 250
sC 0
s 124
th 2
nm cde ph
T T T T T T T T T T T T T
12 1" 10 9 7 6 5 4 3 2 1 0 ppm
Y ey ¥ L L Y
1
HNMR spetrum of compound 21
ST MR R i g Mo S o i g uniciin o O Sl g S e io e in Du e Suouey wro 8
LR PR R e e R SN S R S SRR R RS Sl
FERREBLGRGA FE¥ENNAMARRANSANNSGESRYITnddonan s e iarRIRdgda
BT N N A N A e N N A T T T N N e e e N A A T e R I I e S R I I R R B e R e I I = I = = ]
Hoxye-16w
%7 N‘\N \/%/%‘ﬂ// expl sdpul
SAMPLE
date ]m 16 2009
solvent DMSO
file exp
ACQUISITION
w 6410.3
at 0.997
np 12788
b not used
bs 16
di 1.000
nt 8
@ 8
TRANSMITTER
tn
sfrp 400,118
tof 399.33
towr
pw 5.125
DECOUPLER
dn c13
dof 0
dm nnn
dmm c
dpwr 48
N dmf 20204
H SPECIAL
o temp. not used
gain
spin not used
hst 008
pwo0 10.250
alfa 20,000
il n
in n
dp ¥
hs nn
PROCESSING
fn 65536
DISPLAY
sp -15.9
wp 33472
i 1316.8
fp 1262.8
w ‘121
Ip 938
pLOT
we 250
sc
vs 124
th H
nm cdc ph
Ui
T T T T T T T T T T T T T T
13 12 1" 10 9 8 7 6 5 4 3 1 0 ppm
Y Yy y Y Y Hy oy Y
g gueng g 2 g5 28 3



x108

i 671.3
N
08
H \
K\N/\/N N>I o-N
O\) O 0\‘3”0 = >
oW
O
= 693.3
0.2
oo S L
200 300 400 500 600 700 00 Q00
MS spetrum of Compound 1
x1o®
10 £84.3
06
N
—
(\N/\/HN N o-N
£ N 0 0L I
- O
H
04 O 706.3
02 1 l
L] i "
200 300 400 500 500 700 BO0 900
MS spetrum of Compound 2
w0
10 669.3
08
N
H \>I
08 NN N o-N
o o P /1\8\
=N
L
Ty O 691.3
a2
0.0 S
200 300 400 500 a00 700 800 900

MS spetrum of Compound 3

S28




x108

1.0 655.3
N
0B \>I
N/\/HN N o-N
[e] O\\ ”O = >
@ IS\N
06 H
r 677.3
0.2
00 T m .
200 300 400 500 600 700 800 900
MS spetrum of Compound 4
xlﬂa
10 600.3
N
08 H \>I
AN N o-N
0 0P I
v
06 O H
04 622.3
02
” Al
200 300 400 500 600 700 800 900
MS spetrum of Compound 5
x108
10 600, 3
N
08 H N
N >I
Y \ o O\
(0] 0, ”\N =
08 O H
04 622.3
02
00 —— [
200 300 400 500 600 700 800 900

MS spetrum of Compound 6

S29



x108

al4, 3
1.0
N
08 H \>I
N
N N o-N
o9 //\8\
O g N
N
06 O l H
0 636, 3
02
00 o — 1 S
200 300 400 500 600 700 800 i
MS spetrum of Compound 7
x108
1.0 Bl4, 3
o N
H \)
N N>I N
o-
T o0 I
06 o TSN
O
0.4 636. 3
02
0.0 v —_- | L
200 300 400 500 500 700 800 miz
MS spetrum of Compound 8
%108
10 634.2
. N
i -
o8 N o-N
o 0P I
U<l
H
>
0.4 656.2
02
oo m l‘
200 300 400 500 GO0 700 800 m'z

MS spetrum of Compound 9

S30



x108
1.04 i, 3
- N
0s H S/
\ o oN
0] N /I‘N =
0.6 O H
0.4 686, 3
oz
0.0 e l "
200 300 400 500 600 700 800 500
MS spetrum of Compound 10
w108 .
10 N 48, 3
H A\
@\/N >I
N o-N
0B (o] o\‘ ”O N )
| $ E‘“
H
06
04 G703
0.2
i Al
200 300 400 500 600 700 8O0 900
MS spetrum of Compound 11
‘:U: N B78.3
H A\
@N N>—ﬁ [
o-N |
o 0 A\
[ONg o] N //\N =
O
06
04 T00. 3
a2
00 ; ; S IlI
200 300 400 500 600 700 800 900
MS spetrum of Compound 12

S31



rlﬂa
10 B7R. 3
08 N
H A
~ /@y“ N>I
O o-N
o 0 A\
o N //\(\\
06 O N
QO
04 T00. 3
02
o [ Il
200 300 400 500 600 700 800 Q00 miz
MS spetrum of Compound 13
xi0B o
10 GTR. 3
0 N
08 -
H A\
\©\/N N>I N
-
o) /O A\
[¢] g =~
" O NJ\K‘
| 9
04 T00. 3
02
1) e e ey T ——————— = TR 4 k4 L na
200 300 400 500 600 700 800 200
MS spetrum of Compound 14
Fil]
T08. 3
10 o N .
H A\
N >I
O N o-N
o8 o oL I
& ‘E‘“
H
0E
04 730. 3
|
|
02 ;
200 300 400 500 600 700 800 900 mz

MS spetrum of Compound 15

S32



x1pof

B62. 3
1.0 N
H S>—""
N N N
o
©/\/ o\ //O )
08 0 \s\NJ\(\\
®!
06
04 HH4. 3
02
i |,
200 300 400 500 &00 700 Bog 00
MS spetrum of Compound 16
11D'3 N
692, 3
10 H N\
0 N N>I N
o
\(j/V o 0L I
@ ‘[‘“ A
oa H
0.6
04 T14.3
0.2
o 1
200 300 400 500 600 700 80D 300
MS spetrum of Compound 17
"'It': N 692, 3
H \
N N>I N
o
m 5 o )\8\
| ~
) O =N
O
0.6
04 714.3
02
5 |1l
200 300 400 500 600 700 800 900

MS spetrum of Compound 18

S33




xig8

1.0

0.8

0.6

0.4

02

oo

T24.3

744,13

I

200 300 400 500 600 700

MS spetrum of Compound 19

800

Pl
10

ZT

0.8

0.6

0.4

0.z

722.3

744, 3

oo

00 ana ann Ll 0] ]

MS spetrum of Compound 20

Ann Q00

xipd

b 680,

o-N

N
S

0B
06
04

02

00 S L

3

T02.3

200 300 400 500 600 700

MS spetrum of Compound 21

S34

800 900




w08 —_—
10 680, 3
H N\>I
N N o-N
08 o.° )
S Y
H
06 O
0.4 1023
02
oc I Il
200 300 400 500 600 700 800 q00

MS spetrum of Compound 22

S35



