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Table S1. List of synthesized compounds

R4 R,
N
H,N Rs
2 N .HCI
NH Rs Ry

Compound R1 R2 Rs R4 Rs
M1 -H -H -CHs -H -H
M2 -H -H CzHs -H -H
M3 -H -H -OCHs -H -H
M4 -H -H -Br -H -H
M5 -H -H -Cl -H -H
M6 -H -H CHs -H -H

/

—N

\

CH;
M7 -H -H <:> -H -H
—0
M8 -H -H \—/‘:: -H -H
M9 -H -H -COOH -H -H
M10 -H -COOH -H -H -H
M11 -CHs -H -H -H -H
M12 @ -H -H -H -H
—0

M13 -OCH3 -H -H -H -H
M14 -F -H -H -H -H
M15 -H -F -H -H -H




Table S2. Calculated electronic properties (M1-M15)

Compound P EA X n S 1} w
(-HOMO) (-LUMO) (IP+EA)/ 2 (IP-EA/)2 (1/21) —(IP+EA)/2 (12 /2n)
M1 0.2091 0.04849 0.128795 0.080305 6.226262 -0.1288 0.103282
M2 0.20827 0.04766 0.127965 0.080305 6.226262 -0.12797 0.101955
M3 0.20508 0.0426 0.12384 0.08124 6.154604 -0.12384 0.094389
M4 0.21955 0.05577 0.13766 0.08189 6.105752 -0.13766 0.115706
M5 0.21066 0.05722 0.13394 0.07672 6.517205 -0.13394 0.116918
mé 0.18287 0.02934 0.106105 0.076765 6.513385 -0.10611 0.073329
M7 0.21133 0.0362 0.123765 0.087565 5.710044 -0.12377 0.087465
v8 0.20563 0.06337 0.1345 0.07113 7.029383 -0.1345 0.127163
M9 0.2133 0.07899 0.146145 0.067155 7.445462 -0.14615 0.159023
m10 0.21256 0.0687 0.14063 0.07193 6.951203 -0.14063 0.137473
m11 0.20803 0.04758 0.127805 0.080225 6.232471 -0.12781 0.101802
m12 0.19774 0.04087 0.119305 0.078435 6.374705 -0.11931 0.090736
m13 0.2022 0.04392 0.12306 0.07914 6.317918 -0.12306 0.095677
M14 0.20696 0.05216 0.12956 0.0774 6.459948 -0.12956 0.108435
M15 0.21853 0.05794 0.138235 0.080295 6.227038 -0.13824 0.118992




Table S3. Calculated ADME parameters (M1-M15)

Comp. MwW Donor HB Accpt HB QPlogPo/w QPlogs % HumanOralAbsorption PSA Rule Of Five Rule Of Three
M1 332.447 3.000 3.000 4.017 -5.839 100.000 63.566 0 1
M2 346.474 3.000 3.000 4.360 -6.202 100.000 63.538 0 1
M3 348.447 3.000 3.750 3.836 -5.566 100.000 71.867 0 0
M4 397.317 3.000 3.000 4.288 -6.149 100.000 63.591 0 1
M5 397.317 3.000 3.000 4.288 -6.149 100.000 63.591 0 1
M6 352.866 3.000 3.000 4.213 -6.036 100.000 63.591 0 1
M7 361.489 3.000 4.000 4.178 -6.220 100.000 67.002 0 1
M8 424.544 3.000 3.750 5.668 -7.730 96.800 71.169 1 1
[\ E) 394.518 3.000 3.000 5.319 -7.259 94.828 63.494 1 1
M10 362.430 4.000 5.000 2.986 -5.166 65.270 113.935 0 1
M11 362.430 4.000 5.000 3.031 -5.013 67.140 113.834 0 1
M12 332.447 3.000 3.000 3.968 -5.536 100.000 63.521 0 0
M13 424.544 3.000 3.750 5.810 -7.561 100.000 68.675 1 1
Mi14 348.447 3.000 3.750 3.831 -5.366 100.000 70.359 0 0
M15 336.411 3.000 3.000 3.897 -5.478 100.000 63.730 0 0

DonorHB: Estimated number of hydrogen bonds that would be donated by the solute to water molecules in an
aqueous solution (recommended value:0-6); Acceptor HB: Estimated number of hydrogen bonds that would be
accepted by the solute from water molecules in an aqueous solution (recommended value:2-20);
QPlogPo/w: Predicted octanol/water partition coefficient (recommended value:-2-6.5); PSA: Van der Waals
surface area of polar nitrogen and oxygen atoms and carbonyl carbon atoms (recommended value:7-200); Rule
of Five: Number of violations of Lipinski’s rule of five [41]. The rules are: mol MW < 500, QPlogPo/w < 5,
donorHB < 5, accptHB< 10.Compounds that satisfy these rules are considered druglike. (The “five” refers to the
limits, RuleOfThree Number of violations of Jorgensen’s rule of three. The three rules are: , QPlogS > -5.7, QP
PCaco > 22 nm/s, # Primary Metabolites < 7.
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1-cyclohexyl-2-(4-methylphenyl)-1H-benzimidazole-5-carboxamidine HCI (M1):
Yield 35%, Mp: 264-266°C. H-NMR & ppm (DMSO-dg): 1.20-1.61 (m, 4H, cyclohexyl -CH,),
1.80-1.89 (m, 4H, cyclohexyl -2CH,), 2.21-2.30 (m, 2H, cyclohexyl -CH,), 2.40 (s, 3H, -CHs),
4.24-4.30 (m, H, cyclohexyl -CH), 7.39 (d, 2H, Jo=7.6 Hz, H-3’,5), 7.53 (d, 2H, Jo= 8.4 Hz, H-
2°,6’), 7.68 (dd, H, Jo= 8.4 Hz, Jm= 2 Hz, H-6), 8.01 (d, H, Jo=8.4 Hz, H-7), 8.19 (d, H, Jm=1.6
Hz, H-4). ¥*C-NMR 6 ppm (DMSO-de): 20,91, 24,89, 25,43, 30,38, 56,80, 113.27, 119.24,
121.00, 122.68, 127.14, 129.32, 136.66, 139.79, 142.76, 155.49, 166.04, 176.58. MS (ESI+)
m/z: 333.4 (M+H, 80%), 251.3 (100%). Anal. Calcd for C,1H24N4.1,5 HCI . 0,5 C;HeO; C: 65.89,
H: 7.10, N:13.97 Found; C: 65.55, H:7.23, N: 14.01.
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1-cyclohexyl-2-(4-ethylphenyl)-1H-benzimidazole-5-carboxamidine HCI (M2): Yield
40%, Mp: 300°C. 'H-NMR 6 ppm (DMSO-de): 1.24.1.38 (t, 3H, -CH,-CH3), 1.39-1.64 (m, 4H, -
2CH, ), 1.85 (d, 2H, -CH>), 1.94 (d, 2H, -CH>), 2.26-2.34 (m, 2H, -CH,), 2.71-2.77 (q, 2H, -CH,-
CHs), 4.31- 4.37 (m, H, -CH), 7.47 (d, 2H, J0=8.0 Hz, H-3’,5"), 7.63 (d, 2H, J0=8.0 Hz, H-2",6’),
7.79 (dd, H, Jo= 8.8 Hz, Jm= 1.6 Hz, H-6), 8.17 (d, H, Jo= 8.8 Hz, H-7), 8.30 (d, H, Jm=1.6 Hz,
H-4), 9.26 (s, 2H), 9.48 (s, 2H). *C-NMR & ppm (DMSO-ds) : 15.20, 24.16, 25.45, 28.01,
30.35, 57.18, 113.81, 119.46, 121.43, 121.93, 126.47, 128.29, 129.48, 136.86, 141.39,
146.46, 155.48, 165.71. MS (ESI+) m/z: 347.5 (M+H, 90%), 265.4 (100%). Anal. Calcd for
C22H26N4.1,25 HCLO,5 C;He0.0,75 H,0 C:68.22, H:7.45, N: 14.14 Found; C: 68.50, H: 7.51,
N:14.40.
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1-cyclohexyl-2-(4-methoxyphenyl)-1H-benzimidazole-5-carboxamidine HCI (M3):
Yield 70%, M.p. 118-120°C. *H-NMR & ppm (DMSO-dg): 1.22-1.63 (m, 4H, -2CH,, 1.81-1.89
(t, 4H, -2CH,), 2.22-2.31 (m, 2H, -CH,), 3.84 (s, 3H, -OCHs), 4.23-4.26 (t, H, -CH), 7.12 (d, 2H,
J0=8.8 Hz, H-3’,5"), 7.58 (d, 2H, Jo= 8.8 Hz, H-2’-6’), 7.68 (d, H, J0o=8.4 Hz, H-6), 7.87 (d, H,
J0=8.4 Hz, H-7), 8.09 (d, H, Jm=1.2 Hz, H-4) 3C-NMR & ppm (DMSO-d¢) : 24.82, 25.45, 32.95,
57.09, 62,25, 113.69, 120.21, 121.15, 121.81, 123.92, 129.17, 131.49, 131.91, 137.26,
142.69, 154.69, 165.78. MS (ESI+) m/z: 349.37 (M+H, 50%), 267.27 (100%). Anal. Calcd for
C21H2aN40.1,25 HCl . 0,25 C;Hg0. 3 H,0; C:56.19, H:7.18, N:12.19, Found; C: 56.35, H: 7.01,
N:12.50.
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1-cyclohexyl-2-(4-bromophenyl)-1H-benzimidazole-5-carboxamidine HCI (M4):
Yield 48%, M.p. 344-347°C. *H-NMR & ppm (DMSO-ds): 1.23-1.63 (m, 4H, -2CH,), 1.84 (d,
2H, -CHy), 1.93 (d, 2H, -CH>), 2.24-2.32 (q, 2H, -CH>), 4.24- 4.30(m, H, -CH), 7.65 (d, 2H,
Jo=8.0 Hz, H-3’, 5’), 7.77 (dd, H, Jo=8.4 Hz, Jm=1.6 Hz, H-6), 7.82 (d, 2H, Jo= 8.4 Hz, H-2',6’),
8.13 (d, H, Jo=8.8 Hz, H-7), 8.30 (d, H, Jm=1.2 Hz, H-4), 9.34 (br, s, 4H, NHamidine).>C-NMR &
ppm (DMSO-dg) : 24.19, 25.39, 30.44, 57.08, 113.68, 120.20, 121.14, 121.79, 123.90,
129.16, 131.48, 131.90, 137.25, 142.68, 154.68, 165.76. MS (ESI+) m/z: 397.29 (M+H,
100%), 399.25 (M+H+2, 95%). Anal. Calcd for CxH»1BrN4 .3 HCI.1,25 H,0. 0,65 C,HsO C:
45.75, H 5.48, N: 10.02, Found; C: 45.53, H: 5.45, N:10.38.
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1-cyclohexyl-2-(4-chlorophenyl)-1H-benzimidazole-5-carboxamidine HCI (M5):
Yield 25%, M.p. 210-212°C. *H-NMR & ppm (DMSO-dg): 1.26-1.65 (m, 4H, -2CH,), 1.70 (d,
2H, -CH,), 1.93 (d, 2H, -CH,), 2.24-2.37 (m, 2H, -CH.), 4.23-4.30 (m, H, -CH), 7.64 (d, 2H,
Jo=8.4 Hz, H-3',5’), 7.78 (dd, H, Jo=8.4 Hz, JIm=1.6 Hz, H-6), 7.82 (d, 2H, Jo=8.4 Hz, H-2’, &),
8.13 (d, H, Jo=8.4 Hz, H-7), 8.30 (d, H, Jm=1.2 Hz, H-4), 9.36 (br, s, 4H, NHamidine).3C-NMR &
ppm (DMSO-dg) : 24.21, 25.41, 30.46, 57.09, 113.69, 120.21, 121.15, 121.81, 123.92,
129.17, 131.91, 137.26, 142.26, 142.69, 154.69, 165.78. MS (ESI+) m/z: 353.4 (M+H, 95%),
355.4 (%M+H+2, 40%), 271.3 (%100). Anal. Calcd for Cx»H»7Ns . 1,55 HCI.C,H6O. 0,25 H,0. C:
57.45, 4:6.37, N:12.18, Found; C: 57.72, H: 6.15, N: 11.87.
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1-cyclohexyl-2-(4-dimethylaminophenyl)-1H-benzimidazole-5-carboxamidine HCI
(M6): Yield: 17%, M.p. 210-212°C. *H-NMR & ppm (DMSO-dg): 1.14-1.63 (m, 4H, -2CH,), 1.85
(t, 4H, -2CH,), 2.24-2.32 (q, 2H, -CH,), 2.99 (s, 6H, -N(CHs),), 4.37 (t, H, -CH), 6.85 (d, 2H, Jo=
8.4 Hz, H-3',5’), 7.48 (d, 2H, J0o=8.4 Hz, H-2’, 6'), 7.67 (d, H, Jo=8.4 Hz, H-6), 8.02 (d, H, J0=8.8
Hz, H-7), 8.18 (s, H, H-4), 9.20 (br, s, 4H, NHamidgine).">°C-NMR & ppm (DMSO-dg) : 24.19, 25.49,
30.35, 56.79, 111.58, 113.16, 116.24, 119.31, 120.64, 120.90, 130.18, 137.38, 142.91,
151.09, 156.55, 165.83. MS (ESI+) m/z: 362.5 (M+H, 40%), 280.4 (100%). Anal. Calcd for
CaH27Ns. 3 HCI . 1.5 C;H6O C: 55.61, H:7.28, N: 12.97, Found; C:56.05, H:7.33, N:12.80.
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1-cyclohexyl-2-(4-benzyloxyphenyl)-1H-benzimidazole-5-carboxamidine HCI (M7):
Yield 10%, M.p. 192-195°C. H-NMR & ppm (DMSO-ds): 1.1-1.51 (m, 4H, -2CH,), 1.55-1.8 (m,
4H, -2CH,), 2.08 (d, 2H, -CH.), 3.88-3.94 (t, H, -CH), 5.18 (s, 2H, -OCH,), 7.15 (dd, H, H,
Jo=7.2, J0’=7.6, H-4"), 7.23-7.33 (m, 5H), 7.44 (dd, H, Jo=7.2 Hz Jm=1.6 Hz), 7.58 (m, H),
7.69 (dd, H, Jo=8.4 Hz, Jm=1.6 Hz, Jo=8.4, H-6), 8.00 (d, H, Jo= 8.0 Hz, H-7), 8.24 (d, H, Jm=2
Hz, H-4), 9.08 (br, s, 4H, NHamidine). *>*C-NMR & ppm (DMSO-d¢) : 24.73, 26.00, 27.33, 57.06,
70.28, 113.23, 119.85, 120.43, 121.30, 121.37, 121.88, 128.15, 128.45, 128.81, 132.45,
136.80, 137.15, 143.43, 154.18, 156.79, 166.23 MS (ESI+) m/z: 425.28 (M+H, 70%), 343.4
(100%). Anal. Calcd for Cy7H2sN4O. 2HCI . 0,75 H,O C: 63.47, H: 6.21, N:10.96, Found; C:

63.78, H: 5.89, N: 11.05.
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1-cyclohexyl-2-(1,1'-biphenyl-4-yl)-1H-benzimidazole-5-carboxamidine HCI (M8):
Yield: 15%, M.p. 245°C. H-NMR & ppm (DMSO-de): 1.22-1.64 (m, 4H, -2CH,), 1.85-1.88 (t,
2H, -CH,), 1.97 (d, 2H, -CH,), 2.28-2.37 (q, 2H, -CH.), 4.36-4.42 (m, H, -CH), 7.44-7.46 (d, H,
Jo=8.0, H-6), 7.53 (d, 2H, Jo=7.6, H-3’,5), 7.76-7.81 (m, 5H, H-2", 3", 4", 5", 6"), 7.92 (d, 2H,
Jo=8.4, H-2’,6’), 8.14 (d, H, Jo=8.4, H-7), 8.32 (d, H, Jm=0.8, H-4), 9.08 (br, s, 4H, NHamidin).
13C-NMR 6 ppm (DMSO-ds) : 24.22, 25.48, 30.48, 57.06, 113.63, 120.03, 121.26, 121.60,
126.84, 127.03, 128.10, 128.91, 129.10, 130.02, 137.29, 139.03, 141.68, 142.84, 155.43,
165.90 MS (ESI+) m/z: 395.6 (M+H, 70%), 313.2 (100%). Anal. Calcd for CzsH26N4. 0,75 HCL.
1,45 C;He0. H,0 C: 70.99, H:6.59, N:12.74, Found; C: 70.80, H: 6.41, N: 12.98.
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1-cyclohexyl-2- (4-carboxyphenyl)-1H-benzimidazole-5-carboxamidine HCI (M9):
Yield: 55%, M.p. 280-282°C. *H-NMR & ppm (DMSO-ds): 1.25-1.65 (m, 4H, -2CH, ), 1.83 (d,
2H, -CHa), 1.92 (d, 2H, -CH,), 2.24-2.31 (g, 2H, -CH,), 4.24- 4.30(m, H, -CH), 7.67 (d, 2H, Jo=8
Hz, H-2’,6’), 7.80 (dd, H, Jo=8.4 Hz, Jm=1.6 Hz, H-6), 7.86 (d, 2H, Jo= 8.4 Hz, H-3’, 5’), 8.16 (d,
H, Jo=8.8 Hz, H-7), 8.35 (d, H, Jm=1.2 Hz, H-4). 3C-NMR & ppm (DMSO-d): 24.18, 25.40,
30.48, 57.10, 115.67, 120.90, 121.33, 121.79, 123.98, 129.15, 131.34, 131.87, 137.25,
142.85, 154.71, 165.61, 168.85. MS (ESI+) m/z: 363.24 (M+H). Anal. Calcd for C2;:H22N40;.
3HCI. C: 69.59, H:6.12, N:15.46, Found; C: 70.01, H: 6.15, N: 14.01.
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1-cyclohexyl-2-(3-carboxyphenyl)-1H-benzimidazole-5-carboxamidine HCI (M10):
Yield: 25%, M.p. 254-256°C. *H-NMR & ppm (DMSO-ds): 1.21-1.65 (m, 4H, -2CH, ), 1.87 (d,
2H, -CH,), 1.90 (d, 2H, -CH,), 2.24-2.34 (m, 2H, -CH,), 4.24-4.28 (m, H, -CH), 7.51-7.56 (m,
3H, H-4",5, &), 7.66-7.71 (m, H, H-2’), 7.75 (dd, H, J0o=8.4 Hz, Jm=2 Hz, H-6), 8.15 (d, H,
J0=8.8 Hz, H-7), 8.28 (d, H, Jm=1.6 Hz, H-4). *C-NMR & ppm (DMSO-ds): 24.13, 25.37, 30.85,
57.08, 113.65, 116.60, 119.94, 121.41, 122.47, 125.63, 131.18, 132.14, 136.48, 143.49,
154.55, 161.72, 163.54, 165.08, 168.87. MS (ESI+) m/z: 363.5 (M+H, 70%), 281.4 (100%).
Anal. Calcd for C;1H2,N40,.1,75 HCI. 0,8 H,0.0,5 C;H¢O; C: 56.99, H:6.16, N:12,08 Found; C:
57.35, H: 6.01, N: 11.69.
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1-cyclohexyl-2-(2-methylphenyl)-1H-benzimidazole-5-carboxamidine HClI (M11):
Yield: 24%, M.p. 184-186°C. 'H-NMR & ppm (DMSO-ds): 1.15-1.39 (m, 4H, -2CH,), 1.62-1.84
(m, 4H, -2CH,), 2.19 (2H, -CH,), 2.51 (s, 3H, -CHs), 3.84-3.90 (t, H, -CH), 7.13-7.17 (m, H, H-
3’), 7.25 (d, H, Jo= 8.4 Hz, H-4’), 7.42 (dd, H, Jo= 7.6 Hz, Jm=1.6 Hz, H-5’), 7.58-7.62 (m, H, H-
6’), 7.73 (dd, H, Jo=8.8 Hz, Jm=2 Hz, H-6), 8.01 (d, H, J0o=8.8 Hz, H-7), 8.25 (s, H, H-4). 3C-
NMR & ppm (DMSO-dg): 17.25, 24.31, 25.57, 30.84, 57.05, 113.60, 116.57, 119.80, 121.53,
122.37, 125.60, 131.01, 132.19, 136.84, 142.65, 154.15, 160.71, 163.15, 166.01. MS (ESI+)
m/z: 333.5 (M+H, 95%), 251.3 (100%). Anal. Calcd for C21H24N4.HCI . 0,5 C;HgO. 0,25 H,0; C
:66.65, H:7.25, N:14.13, Found; C:66.81, H:6.89, N:14.45.
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1-cyclohexyl-2-(2-benzyloxyphenyl)-1H-benzimidazole-5-carboxamidine HCI

(M12): Yield: 20%, M.p. 192-195°C. 'H-NMR & ppm (DMSO-de) : 1.17-1.51 (m, 4H, -2CH,),
1.53-1.85 (m, 4H, -2CH,), 2.18 (d, 2H, -CH), 3.90-3.97 (t, H, -CH), 5.25 (s, 2H, -OCH,), 7.13-
7.17 (m, H), 7.24-7.34 (m, 6H), 7.44 ( dd, H, Jo=1.6 Hz, Im=7.2 Hz), 7.56-7.61 ( m, H), 7.69
(dd, H, Jo=8.4 Hz, Jm =1.6 Hz) , 8.00 (d, H, Jo= 8.0 Hz), 8.25 (d, H, Jm=2 Hz ), 9.08 (br, s, 4H,
NHamidgine). 3C-NMR & ppm (DMSO-ds): 24.75, 26.04, 27.08, 57.06, 71.05, 113.65, 120.06,
121.28, 122.40, 124.80, 126.75, 127.04, 128.93, 129.16, 130.02, 132.25, 137.34, 138.03,
141.68, 144.84, 157.43, 165.80. MS (ESI+) m/z: 425.28 (M+H, 70%), 335.39 (100%). Anal.
Calcd for Ca7HasN4O. 1,5 HCl . 0,25 CoHgO . 0,5 H,0;C: 52.65, H:5.70, N:8.93, Found; C:
52.41, H:5.88, N:9.08.
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1-cyclohexyl-2-(2-methoxyphenyl)-1H-benzimidazole-5-carboxamidine HCI (M13):
Yield: 13%, M.p. 198-202°C. *H-NMR & ppm (DMSO-ds): 1.14-1.39 (m, 4H, -2CH,), 1.61-1.81
(m, 4H, -2CH,), 2.18 (2H, -CH.), 3.80 (s, 3H, -OCHs), 4.04-4.10 (t, H, -CH), 7.12-7.16 (m, H, H-
3’), 7.24 (d, H, Jo= 8.4 Hz, H-5’), 7.44 (dd, H, Jo= 7.6 Hz, Jm=1.6 Hz, H-4’), 7.57-7.63 (m, H, H-
6’), 7.71 (dd, H, Jo=8.8 Hz, Jm=2 Hz, H-6), 8.02 (d, H, J0o=8.8 Hz, H-7), 8.30 (s, H, H-4). 3C-
NMR & ppm (DMSO-dg): 24.81, 25.23, 31.86, 57.05, 61.25, 113.68, 116.55, 118.72, 121.35,
121.89, 125.61, 132.01, 132.19, 137.47, 143.15, 154.57, 160.72, 163.51, 165.18. MS (ESI+)
m/z: 349.2 (M+H, 100%), 267.1 (100%). Anal. Calcd for C21H2aN4O. 3 HCI. C: 55.09, H:5.94,
N:12.24, Found; C: 55.18, H:6.05, N:12.60.

7 3
6 N
4l
H,N N/> z >

1-cyclohexyl-2-(2-fluorophenyl)-1H-benzimidazole-5-carboxamidine HCI (M14):

HCI

Yield: 9%, M.p. 242-244°C. *H-NMR & ppm (DMSO-dg): 1.20-1.62 (m, 4H, -2CH,), 1.81-1.87
(g, 4H, -2CH,), 2.17-2.25 (m, 2H, -CH,), 3.98-4.04 (t, H, -CH), 7.43-7.51 (m, 2H, H-3",5), 7.64-
7.74 (m, 2H, H-4, 6'), 7.76 (dd, H, J0=8.0, Jm=1.6, H-6), 8.13 (d, H,, Jo=8.8, H-7), 8.29 (d, H,
Jm=1.2, H-4). 3C-NMR & ppm (DMSO-de): 24.85, 25.52, 31.58, 57.08, 112.58, 115.77,
119.88, 122.53, 123.74, 126.87, 132.21, 133.87, 136.83, 142.47, 154.18, 161.58, 163.21,
167.01. MS (ESI+) m/z: 337.2 (M+H, 100%), 255.1 (100%). Anal. Calcd for CaoH21FNa4.1,25 HCI
.0,5 C;HsO C: 62.89, H:5.87, N:14.67 Found; C: 63.05, H:5.87, N:14.67.
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6 N
>_< > 4
HoN N/

6 5
N4 HCI

1-cyclohexyl-2-(3-fluorophenyl)-1H-benzimidazole-5-carboxamidine HCI (M15):
Yield 10%, M.p. 224-226°C. *H-NMR & ppm (DMSO-dg): 1.17-1.63 (m, 4H, -2CH,), 1.84 (d,
2H, -CHa), 1.95 (d, 2H, -CH,), 2.22-2.31 (m, 2H, -CH,), 4.23-4.29 (m, H, -CH), 7.44-7.53 (m,
3H, H-4’, 5, 6’), 7.64-7.69 (m, H, H-2’), 7.72 (dd, H, Jo=8.4 Hz, Jm=2 Hz, H-6), 8.09 (d, H,
J0=8.8 Hz, H-7), 8.25 (d, H, Jm=1.6 Hz, H-4). 3C-NMR & ppm (DMSO-de): 24.21, 25.44, 30.43,
57.05, 113.60, 116.34, 119.80, 121.53, 122.37, 125.58, 132.01, 132.21, 136.84, 142.65,
154.15, 160.71, 163.15, 166.01. MS (ESI+) m/z: 337.5 (M+H, 100%), 255.0 (50%). Anal. Calcd
for CyoH21FN4.2,25HCI.C;HO. 0,5 H,0; C:55.80, H:6.44, N:11.83 Found; C:55.47, H: 6.87,
N:12.01.
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MT=8 333 (3 358) Cn (Cen 2 80 00 HI)
160 513

2511

50 5

522

oL B

3334

LR RLR
zee

330

1. Secan ES+
&.01aT

N
HzN H’@_GH“

MNH

ITIT 3578 AIT.0 R4 TAS0D YT L., AR5

280 300 XM 40 M0 0 400

e e = ' ]

420 ddd 450 4BD

Bada edlaenal s s 3 200

Tty TS /70000
peratan vemt

Figure 2. *H-NMR spectra of M1
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Figure 3. 3C-NMR spectra of M1
MTR7 213 (2.148) Cn (Cen.2, 80.00, Ht) 1. Scan ES+
265 4 1.06e8
100
3475
347.2

N
HoN N@Csz

®
715.7
7149.| 716.9
603.8 l D27 847 sae9 9380

550 600 650 700 750 800 850 900 950

Figure 4. MASS spectra of M2
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Nr-7

Sample Name:
wT-7
Data Collected on:
sercuryd00-mercuryd00
Archive directory:
/home/veomrl /vamrsys/data
Sample directory:
MT-7_20160714_01
¥idPile: PROTON 02

Pulse Sequence: PROTON (s2pul)
Solvent: daso
Data collected omi Jul 14 2016

Temp. 25.0 C / 298.1 K
UpsFator: vamrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.559 sec

width 6402.0 Mz

8 repetitions

OBSERVE H1, 400.1759643 MEz
DATA PROCESSING

FT size 32768

Total time 0 min 31 sec

- Agilent Technologies

||
A~ UJl_ﬁ Uw|

13 12 11 10 9 8

Figure 5. 'H-NMR spectra of M2

wr-7

Sample Nama:
wr-7
Data Collscted ons
mercury400-mercuryd 00
Archive directory:
/home /vomrl /vomreys /date
Sample directory:
MT-7_20160714_01
PiaPile: curreat

Pulse Sequence: CARBON (s2pull
Solvent: dms
Data collected om: Jul 14 2016

Temp. 25.0C / 298.1 K
Operator: vamrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.304 sec

width 25125.6 Hx

1344 repetitions
OBSERVE C13, 100.6243766 Mz
DECOUPLE H1, 400.1779555 Mis
Power 10 dB

continuously on

WALTZ-16 modulated
DATA PROCESRING

Line broadening 0.5 Nz

¥T wize 65536

Total time 1 hr, 20 min

S L —

Agilent Technologies

Figure 6. *C-NMR spectra spectrum of M2
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Default file
MTA-1 288 (2.881) Cn (Cen, 2, 80.00, Ht) 1. Scan ES+
100 267.27 1.24e8
266.91
N
y/ OCH3
NH
%
34937
348,85
26827
348 68
{
265.98 348.4
175.07 1
| 265 69| 090,10
] 3481
265.09 126907 350.86
17586 5441 247 54 P e 697 46
1 371.26 41187 469.52 570.59 65969 | 74182
0 ety ot i e Pl R AR i intns SR -l r Sperts - miz
200 250 300 350 400 450 500 550 600 650 700 750
Figure 7. MASS spectra of M3
pinple Mane Agilent Technologies
ridrile: rROTON A
Pulse Sequence: PROTON (s2pul
Solw
Data ted on: Aug 27 2015
Temp. 40.0 C / 313.1 K
Relax. delay 1,000 mec
Pulse 45.0 degrees
Acq. tine 3.589 sec
Width 6402.0 Hx
32 repetitions
OBSERVE H1, 400.1759761 MHz
DATA PROCEESING
PT size 12760
Total time 1 min 57 sec
\
i
| | ‘
[ I |‘ \ " L N A ‘
13 12 11 10 3 8 7 6 5 4 3 2 1 0 -1  ppm

Figure 8. 'H-NMR spectra of M3
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Figure 9. *C-NMR spectra of M3
Oefault file
Meryem3 226 (2.260) Cn (Cen,2, 80.00, Ht) 1; Scan ES+
160 39729 3.09e7
399.25
397.01
31522 ‘
314.98 [ N
f 396 84 / Br
l HoN N> < >
314.76 ok
%
306 44
1399 61
317,66
218 11 MO0 12
40035
314 396.0
31364 395
31843 39512 Me0089
199.95 312750 35745 3948
403.83 488 5 559 1
i 22032 g808 45358 5516.52 8 g1477630.14
0. ¥ NN ST N PR SR . wen i dbolagudlimyindiies .-‘-‘A....AANL._A SN GRS STV PR SO (R S mz
200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

Figure 10. MASS spectra of M4
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NT-3

Sumple Nase:
NT-3

Dats Collected on:
warcury400-mercury400

Archive directory:
/home/vnmrl/voareys/data

Sasple directory:
WT-3_20160628_01

ridrile: PROTON 02

Pulse Sequence: PROTON (s2pul)

Solvent: damo
Data collected ca: Jun 28 2016

Teuy. 33,0 € / 2201 K
Operator: vomsl

2elax. delay 1.000 sec
Pulse 45.0 degr
Acq. time 2.559 sec
Width 6402.0 M2

8 repetitions

OBSERVE W1, 400.1755631 Muz
DATA PROCESSING

T aize 32760

Total time 0 min 31 sec

)

B B e 2 ¢ T

9 8 7 6 5 4 3

- J . J’ LU\\

I e

Agilent Technologies

T

ppm

B i o

2 1

S YT STERTEEVS
 BARR

0 -1

Figure 11. 'H-NMR spectra of M4

NT-3

Sanple Nanme:
NT-3
Data Collected ont
merouryd00-mercury400
Archive directory:
/bose/vnmrl /voncoys/dats
Sample directory:
MT-3 20160628 01
FidFile: CARBON 01

Pulse Sequence: CARBON (s2pul)
Solvent) dmso
Data collected on: Jun 28 2016

Temp, 23.0 € / 4¥¥.4 K
Operator: vaamrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.304 sec

Wideh 25125.6 Hx

2256 repetiticas
OBSERVE C13, 100.6243766 MMz
DECOUPLE M1, 400.1779555 MHs
Power 38 48

continuously oa

WALTZ-16 modulated

DATA PROCRSSING

Line broadening 0.5 Hx

¥T size 65536

Total time 1 hr, 30 min

[

Agilent Technologies

TTTITTTTI T

T

140 120

T

100

T

160

200 180

TTT Ty T[Ty T

40 ppm

Figure 12. BC-NMR spectra of M4
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Figure 13. MASS spectra of M5

Sample Name:
MT-29
Data Collected om:
mexrcury400-mercury400
Archive directory:
/home/vomrl/vomrsys/data
Sample directory:
MT-29_20161215_01
PidPile: PROTON 01

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
[Data collected on: Dec 15 2016

Temp. 25.0 C / 298.1 X
Operator: vamrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.559 sec

Width 6402.0 Hz

8 repetitions

OBSERVE 1, 400.1759703 MHz
DATA PROCESSING

FT oize 32768

Total time 0 min 31 sec

J\

Agilent Technologies

I A Jt

o (O 5 I SRR R % LS I 5 R N o 53 1 g ) [

13 12 11 10 9

7 [ P e o = G o LR i i e U B B B R PN RSN FELISLEREL A MU B R L LS R

8 7 6 5 4 3 2 1 0 -1 ppm

Figure 14. '"H-NMR spectra of M5
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NT-29

Semple Name: .5 Agilent Technologies
NT-29 L
Data Collected on:
mercury400-msercury400
Archive directory:
/home/vnmrl /vomrays/data
Sample directory:
MT-29_20161215_01
FidFile: current

Pulse Sequence: CARBON (s2pul)
Solvent: dmsc
Data collected on: Dec 15 2016

Temp. 25.0 C / 298.1 X
Operator: vamrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 1.304 sec

Width 25125.6 Hx

1728 repetitions

OBSERVE C13, 100.6243774 Muz
DECOUPLE H1, 400.1779555 Mz
Power 38 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 1 hr, 20 min

IR ]

L L L L B L L L B B

YT

N L B B L N N R R RN RN LR R R R R

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 15. BC-NMR spectra of M5

MT-21 207 (2.087) Cn (Cen_ 2, 80.00, Ht) 1. Scan ES+
400 280 4 1.3208
280 1
N CHj
Y N
H>N \
2 N CHj
1406 NH
279.7
*
362.5
281.0
81.3
141.1 36163629
278
32
361
1815 578
1825 3811 2 724.4
. 11 WLTY N7 O3 7229 | 72537858 9460 10382 1116.9 11612 1275413513
W —— o —— — —-— — e e e ——— o — _— .. — m/
200 300 400 500 600 700 800 200 1000 1100 1200 1300

Figure 16. MASS spectra of M6
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Figure 17. 'H-NMR spectra of M6
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Figure 18. *C-NMR spectra of M6
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MT-26 338 (3.408) Cn (Cen 2, 80.00, HY)
100 3434

3430

1: Scan ES+
1.08e8

e VW
H,N N/ o
NH

850.0 9582 1233.71269.9 13108
0 > { 97
|, 9120 1167.4. Qiirncd A

200 300

o | 500 | 00 | 700 800 900 1000 1100 1200

1300

O e Techmatepen

-------

Figure 20. 'H-NMR spectra of M7
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Meryeml2

Sample Nazme:
2
Data Cellected omy
mercuryd00-mercury4 00
Archive directory:
/hcme/vemrl /vomreys /data
Sample directory:
Meryesmil 20161019 01
Pidrile: curreat

Pulse Sequence: CARDON (s2pul)
Solvent: daso
Data collected cm: Oot 19 2016

Temp. 25.6 € / 298.1 K
Operator: wamel

Relax., delay 1.000 sec
Pulse 45.0 degress

Acg. time 1,304 sec

Width 25135.6 Wz

64 repetitioms
OBSERVE C13, 100.6243292 MExz
DECOUPLE H1, 400,1779555 MHz
Power 38 4B

continuously om

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

T size 65536

Total time 1 hr, 20 min

5 Agilent Tochnologies

S o o i B LB BLBLBLELE | T o E s mE sy E RS EEE R RO REE LR R TrTrrTTT U L | LUt L 0 o (B
180 160 140 120 100 80 60 40 20 0 ppm
Figure 21. *C-NMR spectra of M7
MT-25 331 (3.338) Cn (Cen 2, 80.00. HY) 1: Scan ES+
500 3132 1.34e8
3127
¥
—O—
HoN N
3953
NH
=i 313.9
3145
198.3 312.0 (396.5
3
394.4
198.8 51 96.9
a1 o152 303
199.1 60 sead>! 789.7
1 1
309.8 397.9 4998 646.4 7523 78811 79138515 go7.6
0 e e — A e DUy e U S e e s S s e e e SR B s v miz
00 | 250 | 300 | 350 400 450 S00 550 600 650 700 750 800 850 900

Figure 22. MASS spectra of M8
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Figure 23. 'H-NMR spectra of M8
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Figure 24. 3C-NMR spectra of M8
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iDefault file - - _
Meryema 220 (2 200) Cn (Cen,2, 8000, H |
| 100, 6324 1 scanese
]
| |
|= | |
| |
| ] 362 BE |
™ M
| )—QCDDH |
HzN i |
NH
28120 52 B
£ ZB0.81
20059
964 28
362 134364 48
101.32 280.35
i 28177
101.84 -
I 18805 | 381,80 |34 g4
I 351.49
28006 [ %91 hgs 41 480,98 S —
360.1 THO.AT
. I asyis | 30254 c2421 88524755 ) il - nsuw -
- — h i byl . - z
%0 200 300 400 sp | edo 700 B0 gba w00 w0 |

10 Pegekidar Taceplegean

e e FECTE el

I ]
s sehiamed e fep F1 A

Ty B0 @ F BEE L E

PRSI T

valas, saiey 1 R s
Falan 5f 8 degreas

M. W DM B

. G .

e TR

dik . LT FTO

Figure 26. '"H-NMR spectra of M9

25




26

i e i e i

ine

Figure 27. BC-NMR spectra of M9

MT-41 183 {1.845) Cn (Can2, 80.00, -y
—— 2814

281.1

15

363.2

Ja2.8

364.0

3

64 4

(547

g|Esz
j _404.0 :E'” 5350
" Aalabl 4 preey |

759.9 B49.5

1: Scan ES+ |
Izﬁeﬂ

CO0OH

=, =

HaHM
MHH |

Big.1  TOBAE  ypgg3 13520

__ 40D 500 eon

500

800 1000 110

P T |

1200 1300

Figure 28. MASS spectra of M10
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Figure 29. 'H-NMR spectra of M10
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Figure 30. 3 C-NMR spectra of M10

27




28

MT-32 215 (2.168) Cn (Cen,2, 80.00, Ht)
100 251.3

333.5

333.3

333.0

250.6

%

250.1

249 9 665.

126.0
126.4 249 6

664.2

A L L

NH

7

| 666.1

_666.3
664 8557 1

687.8 756 3 998.5 1022.2

|126.6 <48
R J

200

600

R |

700 800 900 1000 1100 1200

1: Scan ES+

1240.8

1300

8.10e7

1379.7
m/z

Figure 31. MASS spectra of M11

BO-1

Sample Name:
BO-1
Data Collected on:
morcury400-mercury400
Archive directory:
/home /vomrl/vomrsys/data
Sample directory:
BO-1_20161103_01
Pidrile: PROTON 02

Pulse Sequence: PROTON (s2pul)
Solvent: @mso )
Data colleéted on: Nov 3 2016

Temp. 32.0 C / 305.1 K
Operator: vomrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.559 sec

Width 6402.0 Hz

16 repetitions

OBSERVE H1, 400.1759761 MHz
DATA PROCESSING

FT size 32768

Total time 1 min 0 sec

11 10 9 8

LA B B = I B e e L

 BULIU D A (B DA B Y 3 A 18 AT

1

4. Agilent Technologies

0

-1

T

ppm

Figure 32. *H-NMR spectra of M11
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Figure 33. *C-NMR spectra of M11
Default file
Meryem12 272 (2.720) Cn (Cen,2, 80.00, Ht) 1; Scan ES+
100, 335.39 4.05¢7
‘ 33515
|
N
\ /4
‘ 42528 H2N N
425.48
% 4
. 42469
\
‘ 334.36
336.17 2598
vl 42624
334, 424.1
33357. 130 64
168.31 333.13. 423.68f427.26
168.81 21587 33264 4 y 656.31
22.08_| 42850 627.09 69583
0 At gyt A b RE A?l?ogifzw. bovye —a Adors 789.18 -
150 200 250 300 350 400 450 500 550 600 650 700 750 800 %

Figure 34. MASS spectra of M12
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Figure 35. 'H-NMR spectra of M12

Meryesll
Sample Name:

Data Collected om
mercuryé00-mercury4 00
Archive directory:
/hone/vomrl /vomreys /data
Sample directory:
Weryesia 20161019 01
PidFile: current

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected ca: Oot 19 2016

Temp. 25.6 € / 298.1 K
Operator: wnmrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.304 sec

Width 25125.6 W=

64 repetitions

OBSERVE C13, 100,6243292 MEz
DECOUPLE H1, 400.1779555 MEz
Power 38 dB

continuously om

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

T size 65536

Total time 1 hr, 20 min

Ié Agilent Technologies
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Figure 36. *C-NMR spectra of M12
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MT-13 250 (2 521) Cn {Cen 2, B0.00. H) 1: Scan ES+
2671 3492 1.34e8
100
I
HoN N
350.5
- 26622080
“[288.3
477
2655 247 4
268 8 sl
{ 2651 0 agga 3471 [| 3515
[ 26843 346 6
26095 3715 HBT.3
1?J51.,ga_, 253: K 3456 420.0 4993 454 599885, 7 5541 5021 G033 8470 L
175 200 226 250 275 300 325 350 375 400 425 450 475 500 525 550 575 AOO 625 650

Figure 37. MASS spectra of M13

NT-13

Bample Name:
NT-13
Data Collected om:
marcuryd00-mercury400
Azchive directory:
/hone/vomel /vanreys /data
Sample directory:
WT-13_20160902_01
ridrile: PROTON 02

Pulse Sequence: PROTON (sipul)
Solveat: dmso
Data collected on: Sep 2 2016

Temp. 25.0 C / 298.1 X
Operator: vamsl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.559 sec

Width 6402.0 Mz

16 repetiticns

OBSERVE W1, 400.17359662 Mus
DATA PROCESSING

FT size 32768

Total time 1 min 0 sec

| 2 e e 2 2 e Y L

13 12

T
11

L B G R

10 9 8

T T YT T TN TN T TR T T Y

&~ Agilent Technologies

i

e ———
-1 ppm

| ke

7 6 5 4 3 2 1 0

Figure 38. 'H-NMR spectra of M13
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M- 1k

Sample Mame:
H-Ilk

Data Collected on:
mercuryd00-mercury400

Archive directory:
/home/vamrl /vonrsys /data

Sample directory:
M-Tlk_20161208_01

FidFile: CAREON 01

Pulse Sequence: CARBON (a2pul}
Solvent: dmso
Data collected on: Dec 8 2016

Temp. 25.0 C / 298.1 K
Operator: wnmrl

Relax. delay 1.000 sec
Pulsa 45.0 degrees

Acq. time 1.304 sec

Width 25125.6 Hz

1000 repetiticns
OBSERVE C13, 100,624378% MHz
DECOUPLE H1, 400.1779555 MHz
Power 38 de

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 40 =in

|

Agilent Technologies

A
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Figure 39. ®°C-NMR spectra of M13
MT-20 207 (2.067) Cn (Cen 2, 80.00, HY) 1; Scan ES+
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Figure 40. MASS spectra of M14
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WTA-2g
Sasple Name: 3?} Agilent Technologies
WTA-2g :
Data Collected om:

torys
/hone/vamel /vaareys /data
Bampls directory:
MTA-2g_20160829_01
PidPile: PROTOM 02

Pulse Sequence: PROTON (sZpul)
Solvent: dmso
Data collected on: Aug 29 2016

Temp. 380.0 € / 311.1 K
Operator: vamrl

Ralax. delay 1.000 sec
Pulss 45.0 degress

Aeq. tise 2.559 mec

Wideh §402.0 M:

# repstitions

OBSERVE N1, 400.1759678 MHs
DATA PROCESSING

FT size 33760

Total time 0 min 31 sec

i b
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Figure 41. 'H-NMR spectra of M14
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Figure 42. MASS spectra spectrum of M15
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Figure 43. *H-NMR spectra of M15

Sample Name:
BO-9
Data Collected oa:
marcury400-mercury400
Archive directory:
/home /vemed /vansoys /dats
Sample directory:
B0-9 20161128 01
FidFile: curreat

Pulse Sequence: CARBON (s2pul)

Solvent: dmso
Data collected on: Nov 28 2016

TOWp. 4.0 U / I¥5.1 K
Operator: vamrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.304 sec

Width 25125.6 Hs

384 repetitions
OBSERVE Cl13, 100.6243766 )z
DECOUPLE M1, 400.1779555 iz
Powar 38 4B

coatinuously on

WALTZ-16 modulated

DATA PROCES§ING

Line broadening 0.5 Hz

T size 65536

Total time 1 hr, 20 min

TTTTT TrTs

TITTTTTTTT T T Y

60 40 20 0 ppm

T T T T T T T

AR RS E R R s R R AR R RERE AR E R Ry R
140 120 100 80

220 200 180 160

Figure 44. 3C-NMR spectra of M15

34



35

Figure 45. Ampicillin and M7 interaction diagram on the PBP4 at the active site (PDB:
6MKI) (left) and binding poses of ampicillin (pink) and M7 (green)
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