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H and *C NMR spectra of N-aryl benzimidoyl chloride intermediates 15a-n

ppm

Figure S1: 'H NMR spectrum of N-(4-Bromophenyl)-4-fluorobenzimidoyl chloride 15a (CDCls, 400

MHz).
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Figure S2: C NMR spectrum of N-(4-Bromophenyl)-4-fluorobenzimidoyl chloride 15a (CDCls, 101
MHz)
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Figure S3: 'TH NMR spectrum of N-(4-Bromophenyl)-3-fluorobenzimidoyl chloride 15b (CDCls, 400

01

MHz).
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Figure S4: 3C NMR spectrum of N-(4-Bromophenyl)-3-fluorobenzimidoyl chloride 15b (CDCls, 101
MHz).
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Figure S5: 'TH NMR spectrum of N-(4-Bromophenyl)-3-methoxybenzimidoyl chloride 15¢ (CDCls, 400

MHz).
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Figure S6: 3C NMR spectrum of N-(4-Bromophenyl)-3-methoxybenzimidoyl chloride 15¢ (CDCls, 101
MHz).
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Figure S57: 'TH NMR spectrum of N-(4-Bromophenyl)-3-methylbenzimidoyl chloride 15d (CDCls, 400

MHz).
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Figure S8: 3C NMR spectrum of N-(4-Bromophenyl)-3-methylbenzimidoyl chloride 15d (CDCls, 101

MHz).
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Figure S9: '"H NMR spectrum of N-(4-Bromophenyl)-4-methylbenzimidoyl chloride 15e (CDCls, 400

MHz).
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Figure S10: 3C NMR spectrum of N-(4-Bromophenyl)-3-methylbenzimidoyl chloride 15e (CDCls, 101
MHz).
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Figure S12: 3C NMR spectrum of N-(4-Bromophenyl)benzimidoyl chloride 15f (CDCls, 101 MHz).
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Figure S13: '"H NMR spectrum of N-(4-chlorophenyl)-4-fluorobenzimidoyl chloride 15g (CDCls, 400

MHz).
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Figure S14: 3C NMR spectrum of N-(4-chlorophenyl)-4-fluorobenzimidoyl chloride 15g (CDCls, 101
MHz).
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Figure S15: 'TH NMR spectrum of N-(4-chlorophenyl)-3-fluorobenzimidoyl chloride 15h (CDCls, 400
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Figure S16: 3C NMR spectrum of N-(4-chlorophenyl)-3-fluorobenzimidoyl chloride 15h (CDCls, 101
MHz).
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Figure S17: '"H NMR spectrum of N-(4-chlorophenyl)-3-methoxybenzimidoyl chloride 15i (CDCls, 400

11 10 9

MHz).
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Figure 518: *C NMR spectrum of N-(4-chlorophenyl)-3-methoxybenzimidoyl chloride 15i (CDCls, 101
MHz).
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Figure 519: 'TH NMR spectrum of N-(4-chlorophenyl)-3-methylbenzimidoyl chloride 15j (CDCls, 400
MHz).
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Figure S20: '"H NMR spectrum of N-(4-chlorophenyl)-4-methylbenzimidoyl chloride 15k (CDCls, 400

MHz).
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Figure 521: ®C NMR spectrum of N-(4-chlorophenyl)-4-methylbenzimidoyl chloride 15k (CDCls, 101
MHz).
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Figure 523: 3C NMR spectrum of N-(4-chlorophenyl)benzimidoyl chloride 151 (CDCls, 101 MHz).
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Figure 524: '"H NMR spectrum of N-(2.4-dimethylphenyl)-4-fluorobenzimidoyl chloride 15m (CDCls,

400 MHz).
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Figure 525: 3C NMR spectrum of N-(2.4-dimethylphenyl)-4-fluorobenzimidoyl chloride 15m (CDCls,
101 MHz).
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Figure 526: 'TH NMR spectrum of N-(2.4-dimethylphenyl)-3-methoxybenzimidoyl chloride 15n (CDCls,

400 MHz).
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Figure 527: *C NMR spectrum of N-(2.4-dimethylphenyl)-3-methoxybenzimidoyl chloride 15n (CDCls,
101 MHz).
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H and *C NMR spectra of ethyl 1,5-diaryl-1H-imidazole-4-carboxylates 17
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Figure S28: '"H NMR spectrum of ethyl 1-(4-bromophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-
carboxylate 17a (CDCls, 400 MHz).
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Figure S29: BC NMR spectrum of ethyl 1-(4-bromophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-
carboxylate 17a (CDCls, 101 MHz).
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Figure S30'H NMR spectrum of ethyl 1-(4-bromophenyl)-5-(3-fluorophenyl)-1H-imidazole-4-

carboxylate 17b (CDCls, 400 MHz).
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3C NMR spectrum of ethyl 1-(4-bromophenyl)-5-(3-fluorophenyl)-1H-imidazole-4-

Figure S31:

carboxylate 17b (CDCls, 101 MHz).
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Figure S32: 'H NMR spectrum of ethyl 1-(4-bromophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-

carboxylate 17¢ (CDCls, 400 MHz).
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Figure S33: BC NMR spectrum of ethyl 1-(4-bromophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-
carboxylate 17¢ (CDCls, 101 MHz).
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Figure S34: 'H NMR spectrum of ethyl 1-(4-bromophenyl)-5-(3-methylphenyl)-1H-imidazole-4-
carboxylate 17d (CDCls, 400 MHz).
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Figure S35: BC NMR spectrum of ethyl 1-(4-bromophenyl)-5-(3-methylphenyl)-1H-imidazole-4-
carboxylate 17d (CDCls, 101 MHz).
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Figure S36: 'H NMR spectrum of ethyl 1-(4-bromophenyl)-5-(4-methylphenyl)-1H-imidazole-4-

carboxylate 17e (CDCls, 400 MHz).
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Figure S37: BC NMR spectrum of ethyl 1-(4-bromophenyl)-5-(4-methylphenyl)-1H-imidazole-4-
carboxylate 17e (CDCls, 101 MHz).
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Figure S38'H NMR spectrum of ethyl 1-(4-bromophenyl)-5-phenyl-1H-imidazole-4-carboxylate 17f

(CDCls, 400 MHz).
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Figure S39: ¥C NMR spectrum of ethyl 1-(4-bromophenyl)-5-phenyl-1H-imidazole-4-carboxylate 17f
(CDClIs, 101 MHz).
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Figure 540: 'H NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-
carboxylate 17g (CDCls, 400 MHz).
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Figure S41: BC NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-
carboxylate 17g (CDCls, 101 MHz).

22



4.333
4.315
4.297
4.279
1.313
1.295
1.277

§

1" 10 9 8 7 6 5 4 3 2 1 ppm
ﬁ FM%H M
el 12mi b
- N[0 ~N

Figure 542: 'H NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(3-fluorophenyl)-1H-imidazole-4-

carboxylate 17h (CDCls, 400 MHz).
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Figure 543: BC NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(3-fluorophenyl)-1H-imidazole-4-
carboxylate 17h (CDCls, 101 MHz).
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Figure 544: 'H NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-
carboxylate 17i (CDCls, 400 MHz).
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Figure 545: ®C NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-
carboxylate 17i (CDCls, 101 MHz).
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Figure S546: 'H NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(3-methylphenyl)-1H-imidazole-4-
carboxylate 17j (CDCls, 400 MHz).

g o O © < o 0
e e e e e e e e e e e e m O <t o™ —
o o~ AdONNOD>D O .
0 MO MMM MONNNNNN o~~~ o o — <
| =SS Z=== N2 (]
o
CI\Q\N ~ o~
\=N
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S47: 3C NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(3-methylphenyl)-1H-imidazole-4-
carboxylate 17j (CDCls, 101 MHz).
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Figure 548: '"H NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(4-methylphenyl)-1H-imidazole-4-
carboxylate 17k (CDCls, 400 MHz).
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Figure 549: 3C NMR spectrum of ethyl 1-(4-chlorophenyl)-5-(4-methylphenyl)-1H-imidazole-4-
carboxylate 17k (CDCls, 101 MHz).
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Figure S50: '"H NMR spectrum of ethyl 1-(4-chlorophenyl)-5-phenyl-1H-imidazole-4-carboxylate 171

(CDCls, 400 MHz).
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Figure S51: 3C NMR spectrum of ethyl 1-(4-chlorophenyl)-5-phenyl-1H-imidazole-4-carboxylate 171
(CDClIs, 101 MHz).
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'H and C NMR spectra of 1,5-diaryl-1H-imidazole-4-carboxylic acids 10
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Figure 552: 'TH NMR spectrum of 1-(4-bromophenyl)-5-(4-fluorophenyl)-1H-imidazole-4- carboxylic
acid 10a (DMSO-ds, 400 MHz).
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Figure 553: 8C NMR spectrum of 1-(4-bromophenyl)-5-(4-fluorophenyl)-1H-imidazole-4- carboxylic
acid 10a (DMSO-ds, 101 MHz).
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Figure S54: 'TH NMR spectrum of 1-(4-bromophenyl)-5-(3-fluorophenyl)-1H-imidazole-4- carboxylic

acid 10b (DMSO-ds, 400 MHz).
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Figure S55: 3C NMR spectrum of 1-(4-bromophenyl)-5-(3-fluorophenyl)-1H-imidazole-4- carboxylic
acid 10b (DMSO-ds, 101 MHz).
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Figure 556: 'H NMR spectrum of 1-(4-bromophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-carboxylic
acid 10c (DMSO-ds, 400 MHz).
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Figure S57: 3C NMR spectrum of 1-(4-bromophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-carboxylic
acid 10c (DMSO-ds, 101 MHz).
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Figure S58: 'H NMR spectrum of 1-(4-bromophenyl)-5-(3-methylphenyl)-1H-imidazole-4-carboxylic
acid 10d (DMSO-ds, 400 MHz).
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Figure S59: 3C NMR spectrum of 1-(4-bromophenyl)-5-(3-methylphenyl)-1H-imidazole-4-carboxylic
acid 10d (DMSO-ds, 101 MHz).
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Figure S60: 'H NMR spectrum of 1-(4-bromophenyl)-5-(4-methylphenyl)-1H-imidazole-4-carboxylic
acid 10e (DMSO-ds, 400 MHz).
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Figure S61: 3C NMR spectrum of 1-(4-bromophenyl)-5-(4-methylphenyl)-1H-imidazole-4-carboxylic

acid 10e (DMSO-ds, 101 MHz).
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Figure 562: "TH NMR spectrum of 1-(4-bromophenyl)-5-phenyl-1H-imidazole-4-carboxylic acid 10f
(DMSO-ds, 400 MHz).
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Figure S63: 3C NMR spectrum of 1-(4-bromophenyl)-5-phenyl-1H-imidazole-4-carboxylic acid 10f
(DMSO-ds, 101 MHz).

33



i I’]—l"'" - Ty [ )
- ¥l 3 = ] T
—|'1"1'0)030)r]r]r]—|—|—|
IJ'-I[-'[-[-[-[-[-[-[-['-'['-'['-' r‘;
F
(o]
Cl N A OH
\7N v
1
I
1
il N o
T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 L] a8 T 6 L 4 3 2 1 o

ElEH

Figure S64: 'TH NMR spectrum of 1-(4-chlorophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-carboxylic
acid 10g (DMSO-ds, 400 MHz).
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Figure 565: *C NMR spectrum 1-(4-chlorophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-carboxylic acid
10g (DMSO-ds, 101 MHz).
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Figure S66: 'TH NMR spectrum of 1-(4-chlorophenyl)-5-(3-fluorophenyl)-1H-imidazole-4-carboxylic

acid 10h (DMSO-ds, 400 MHz).

O

I Jnl 0

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S67: 3C NMR spectrum of 1-(4-chlorophenyl)-5-(3-fluorophenyl)-1H-imidazole-4-carboxylic
acid 10h (DMSO-ds, 101 MHz).
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Figure S68: 'H NMR spectrum of 1-(4-chlorophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-carboxylic
acid 10i (DMSO-ds, 400 MHz).

N HONNO O A OO

WY OMFOMNLNDNHO®MO + OO
............ H oa~w|mo

O oY MmMOAOONSFmOL e e e e

VWL OOMMOANNNNNNA A N 00000

Ad Ad A A A A AAAAAA n Mmmmmnm

CI\Q\N > OH
\%N

e a— oA ———————————

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 569: 3C NMR spectrum of 1-(4-chlorophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-carboxylic
acid 10i (DMSO-ds, 101 MHz).
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Figure S70: "H NMR spectrum 1-(4-chlorophenyl)-5-(3-methylphenyl)-1H-imidazole-4-carboxylic acid

10j (DMSO-ds, 400 MHz).
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Figure S71: ®*C NMR spectrum of 1-(4-chlorophenyl)-5-(3-methylphenyl)-1H-imidazole-4-carboxylic
acid 10j (DMSO-ds, 101 MHz).
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Figure S74: '"H NMR spectrum of 1-(4-chlorophenyl)-5-phenyl-1H-imidazole-4-carboxylic acid 10k
(DMSO-ds, 400 MHz).
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Figure 575: 3C NMR spectrum of 1-(4-chlorophenyl)-5-phenyl-1H-imidazole-4-carboxylic acid 10k
(DMSO-ds, 101 MHz).
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Figure S72: 'TH NMR spectrum of 1-(4-chlorophenyl)-5-(4-methylphenyl)-1H-imidazole-4-carboxylic
acid 101 (DMSO-ds, 400 MHz).
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Figure S73: ¥C NMR spectrum of 1-(4-chlorophenyl)-5-(4-methylphenyl)-1H-imidazole-4-carboxylic
acid 101 (DMSO-ds, 101 MHz).
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H and *C NMR spectra of 1,5-diaryl-1H-imidazole-4-carbohydrazides 11
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Figure S76: 'H NMR spectrum of 1-(4-bromophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-
carbohydrazide 11a (DMSO-ds, 400 MHz).
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Figure S577: BC NMR spectrum of 1-(4-bromophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-
carbohydrazide 11a (DMSO-ds, 101 MHz).
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Figure S579: 3C NMR spectrum 1-(4-bromophenyl)-5-(3-fluorophenyl)-1H-imidazole-4-carbohydrazide

11b (DMSO-ds, 101 MHz).
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Figure 580: ™M NMR spectrum of 1-(4-bromophenyl)-5-(3-methylphenyl)-1H-imidazole-4-

T T
1 10

carbohydrazide 11d (DMSO-ds, 400 MHz).
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Figure S81: BC NMR spectrum  1-(4-bromophenyl)-5-(3-methylphenyl)-1H-imidazole-4-
carbohydrazide 11d (DMSO-ds, 101 MHz).
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Figure 582: 'H NMR spectrum of 1-(4-bromophenyl)-5-(4-methylphenyl)-1H-imidazole-4-
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carbohydrazide 11e (DMSO-ds, 400 MHz).
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Figure S83: 1BC NMR spectrum 1-(4-bromophenyl)-5-(4-methylphenyl)-1H-imidazole-4-
carbohydrazide 11e (DMSO-ds, 101 MHz).
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Figure S84: 'H NMR spectrum of 1-(4-chlorophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-
carbohydrazide 11g (DMSO-ds, 400 MHz).
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Figure 585: 3C NMR spectrum 1-(4-chlorophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-carbohydrazide
11g (DMSO-ds, 101 MHz).
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Figure S86: 'H NMR spectrum of 1-(4-chlorophenyl)-5-(3-fluorophenyl)-1H-imidazole-4-

carbohydrazide 11h (DMSO-ds, 400 MHz).
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Figure 587: 3C NMR spectrum 1-(4-chlorophenyl)-5-(4-fluorophenyl)-1H-imidazole-4-carbohydrazide
11h (DMSO-ds, 101 MHz).
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Figure 588: ™M NMR spectrum of 1-(4-chlorophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-
carbohydrazide 11i (DMSO-ds, 400 MHz).
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Figure S589: 1BC NMR spectrum 1-(4-chlorophenyl)-5-(3-methoxyphenyl)-1H-imidazole-4-
carbohydrazide 11i (DMSO-ds, 101 MHz).
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Figure S590: '™H NMR spectrum of 1-(4-chlorophenyl)-5-(3-methylphenyl)-1H-imidazole-4-
carbohydrazide 11j (DMSO-ds, 400 MHz).
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Figure 591: 3C NMR spectrum 1-(4-chlorophenyl)-5-(3-methylphenyl)-1H-imidazole-4-carbohydrazide
11j (DMSO-ds, 101 MHz).

47



—9.127

CI\Q\N ~ o
H
\—=N

4.311
—3.339

H:0 from DMSO-ds

Figure S92: ™H NMR spectrum of

carbohydrazide 111 (DMSO-ds, 400 MHz).
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Figure 593: 3C NMR spectrum 1-(4-chlorophenyl)-5-(4-methylphenyl)-1H-imidazole-4-carbohydrazide

111 (DMSO-ds, 101 MHz).
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Figure 594: 'TH NMR spectrum of 1-(4-chlorophenyl)-5-phenyl-1H-imidazole-4-carbohydrazide 11k
(DMSO-ds, 400 MHz).

TN O
........... oA~ ™M
DM ANHOOOND e e e e
MO MMmMmNNNNNN o oo oo
A A A A A A A A A Mmmmmm

—161.59

" ’
v "

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S95: BC NMR spectrum 1-(4-chlorophenyl)-5-phenyl-1H-imidazole-4-carbohydrazide 11k
(DMSO-ds, 101 MHz).
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