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Table-S1. Structure of the compounds with MIC and pMIC value used for 3D QSAR analysis 

N
H

NNH

O

R
1

R
2

Sr No. R1 R2 MIC(µM) pMIC

Tr1 N O 0.63 6.2000

Tr2 N
O 6.25 5.2040

Tr3
N

N
O 100 4.0000

Tr4 N
N O 50 4.3010

Tr5 N
O 0.06 7.2218

Tr6 N O 0.16 6.7958

Tr7 N
O

O
3.13 5.5040

Tr8 N
O

O 1.56 5.8060

Tr9 N O
O 1.56 5.8060

Tr10 N O
O 0.31 6.5086

Ts11* N
O

OO 12.5 4.9030

Ts12* N OF3C 1.56 5.8060

Tr13 N OF3C 0.31 6.5080
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Ts14* N OF3C 0.63 6.2000

Tr15 N N
H

25 4.6020

Tr16 N N
H 25 4.6020

Tr17 N N
H

100 4.0000

Ts18* N N
H

6.25 5.2041

Tr19* N 12.5 4.9030

Tr20 N 1.56 5.8060

Tr21 N N 12.5 4.9030

Tr22 N
N

N
10.0 5.0000

Tr23 N
Br

100 4.0000

Tr24 N 25 4.6020

Tr25 N 12.5 4.9030

Tr26 N O 25 4.6020

Tr27 N 6.25 5.2041

Tr28 N
O

6.25 5.2041

Tr29 N 3.13 5.5040

Ts30* N
Br

1.56 5.8068

Ts31* N 12.5 4.9030
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Tr32 N 6.25 5.2041

Ts33* N O 12.5 4.9030

Ts34* N 1.56 5.8068

Tr35 N
O

0.31 6.5086

Tr36 N O
F2HC 0.31 6.5086

Tr37 N
O

F3C
0.16 6.7950

Tr38 N 0.31 6.5086

Tr39 N 0.16 6.7950

Tr40 N 0.63 6.2000

Tr41 N 1.56 5.8068

Ts42* N
S

5.0 5.3010

Ts43* N
O

6.25 5.2041

Tr44 N
Br

0.31 6.5086

Ts45* N
Br

3.13 5.4800

Tr46 N
F

0.63 6.2000

Tr47 N
F F

0.31 6.5086

Tr48 N 1.25 5.9030
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Tr49* N O 6.25 5.2041

Tr50
O

F
O 0.63 6.2000

Tr51
O

F O
3.13 5.4800

Tr52
O

F
1.56 5.8068

Tr53
O

F F F
12.5 4.9030

Ts54*
O

F
12.5 4.9030

Tr55
S

6.25 5.2041

Tr56 S 12.5 4.9030

Ts57* S
F F

1.25 5.9030

Ts58* S 1.25 5.9030

Ts59* S O 1.25 5.9030

Tr60 N 7.9 5.1023

Ts61* N O 4.3 5.3660

Ts62* N
O

7.4 5.1300

Ts63* N
O 4.2 5.3767

Ts64* N
Cl

14.1 4.8500

Ts65*
N

15.1 4.8210
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Ts66*
N

O 2.0 5.6989

Ts67* N
O 3.8 5.4202

Tr68 N O 1.0 6

Tr69 N O 3.7 5.4317

Ts70*
O

O 2.3 5.6382

* Test set molecules (Ts) Training set molecules (Tr)

Fig.-S1. Pharmacophore based-alignment of training and test set compounds
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Table-S2. Statistical data of PLS analysis 

Statistical 
Parameters CoMFA       CoMSIA

q2 0.727 0.640
r2

ncv 0.962 0.978
r2

cv 0.721 0.620
r2

bs 0.962 0.975
N 6 6
Ftest 161 132
SEE 0.176 0.152
R2

Pred 0.714 0.748
Field contribution
Steric 0.525 0.290
Electrostatic 0.475 0.092
Hydrophobic - 0.203
H-bond donor - 0.265
H-bond 
acceptor - 0.150

Fig.-S2. Plots of experimental pMIC and predicted pMIC using CoMFA and CoMSIA 
models 
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(A) (B)

Fig.-S3. CoMFA contour maps with compound Tr5 inside the maps. (A) Steric fields- 

favourable (green 80% contribution) and unfavourable (yellow 20% contribution). (B) 

Electrostatic fields- favourable (blue 80% contribution) and unfavourable (red 20% 

contribution).
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Fig.-S4. CoMSIA contour maps. Compound Tr5 was overlaid in each map. Favourable and 

unfavourable field regions were 80% and 20%, respectively (A) Hydrophobic fields- 

favourable (yellow) and unfavourable (grey) (B) H-bond donor fields- favourable (cyan) and 

unfavourable (purple) fields. (C) H-bond acceptor fields- favourable (magenta) and 

unfavourable (red). (D) Steric fields- favourable (green) and unfavourable (yellow). (E) 

Electrostatic fields- favourable (blue) and unfavourable (red). 
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Table-S3. Predicted pMIC based on generated CoMFA and CoMSIA models along with 

designed molecules.

                                                           
N

N CH3

CH3
R

O

OH

N

N

NH

O

H
N
R

(D1 to D30)                                                                           (D31 to D52)
Designed 

Compound 
number

R CoMFA Predicted
pMIC

CoMSIA 
Predicted 

pMIC

Synthesised 
compound 

number

D1
F 7.352 7.523 7a

D2 Br 7.753 7.521 7b

D3
O2N

7.451 7.329 7c

D4 HO 7.983 7.017 7d

D5
O OH

7.326 7.419 7e

D6 HO

O

O

7.451 6.946 7f

D7
O

O
7.345 7.451 7g

D8 N 6.981 6.819 7h

D9 NC 6.318 6.417 7i

D10
N

6.989 6.861 7j
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D11 N 6.993 6.843 7k

D12
Cl

6.872 6.792 7l

D13 N

O

F

6.913 6.852 7m

D14 N

O

O

6.912 6.854 7n

D15 N

O

6.985 6.891 7o

D16

F

5.014 4.923 -------------

D17
Br

3.865 3.726 -------------

D18 N+

O-

O
4.167 3.972 -------------

D19
OH

4.235 4.186 -------------

D20
HO

O
3.768 3.762 -------------

D21
OHO

O 4.461 4.185 -------------
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D22
O

O 3.386 3.293 -------------

D23
N

3.591 3.481 -------------

D24
CN

3.612 3.619 -------------

D25 N 4.193 4.156 -------------

D26
N

3.981 3.825 -------------

D27 Cl 3.382 3.646 -------------

D28

N
O

F

3.656 3.291 -------------

D29

N
O

O

3.492 3.167 -------------

D30

N
O

3.678 3.651 -------------
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D31 H 7.966 7.815 16

D32
O

7.405 7.304 17a

D33
O

Br

7.502 7.618 17b

D34
O

O2N

7.210 7.834 17c

D35
O

Cl

6.321 6.983 17d

D36
O

F

5.947 6.017 17e

D37
O

O

7.046 6.993 17f

D38
O

7.263 7.184 17g

D39 O

O
O

7.776 7.861 17h

D40
O
SH3CO
O

7.439 7.327 17i
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D41 SO
O

Cl
4.892 4.521 -------------

D42 SO
O

4.321 4.322 -------------

D43 SO
O

4.181 4.224 -------------

D44 SO
O

3.932 3.712 -------------

D45 -CH3 3.165 3.217 -------------

D46 3.182 3.271 -------------

D47
Br

3.561 3.213 -------------

D48
Cl

3.256 3.167 -------------

D49
F

3.651 3.514 -------------

D50
O

3.134 3.092 -------------

D51 3.571 3.431 -------------

D52 3.276 3.241 -------------
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Fig.-S5. Determination of structure of compound 7a by X-ray crystallographic studies.

Experimental details of crystal data of 7a

Empirical Formula C18H17FN2O2

Formula Weight 312.34

Crystal Color, Habit orange, block

Crystal Dimensions 0.700 X 0.590 X 0.330 mm

Crystal System orthorhombic

Lattice Type Primitive

Lattice Parameters a =  10.0539(9) Å
b =  10.653(1) Å
c =  14.944(2) Å
V = 1600.5(3) Å3
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Space Group P212121 (#19)

Z value 4

Dcalc 1.296 g/cm3

F000 656.00

m(MoKa) 0.932 cm-1

Compounds characterization data of synthesised compounds 7a-o (series-1)

1-(3-Fluorobenzyl)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (7a)

Compound 7a was synthesized as off-white amorphous solid in yield of 18%, mp – 205-207 
oC; ESI-MS m/z: 313 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.26 (d, 6H, J=6.8Hz), 3.28 

(m, 1H), 5.63 (s, 2H), 6.83 (d, 1H, J=8.0Hz), 6.95 (d, 1H, J=10.0Hz), 7.11 (td, 1H, J12=1.6Hz, 

J13=8.4Hz), 7.35 (q, 1H, J=8.0Hz), 7.55 (d, 1H, J=8.4Hz), 7.83 (d, 1H, J=8.4Hz), 8.23 (s, 1H), 

12.81 (bs, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 22.0, 26.2, 45.9, 110.5, 113.6, 114.7, 120.8, 

122.6, 123.8, 124.9, 131.3, 138.8, 140.3, 142.3, 161.5, 162.3, 168.4. HPLC: 98.86%. Single 

crystal XRD confirms structure.

1-(4-Bromophenyl)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (7b)

Compound 7b was synthesized as white amorphous solid in yield of 22%, mp – 210-211 oC; 

ESI-MS m/z: 359 (M+1) and 361 (M+3); 1H NMR (400 MHz, DMSO-d6) δ 1.56 (d, 6H, 

J=6.8Hz), 4.64 (m, 1H), 7.62 (d, 2H, J=8.0Hz), 7.68 (d, 1H, J=8.4Hz), 7.76 (d, 2H, J=8.0Hz), 

8.01 (d, 1H, J=8.4Hz), 8.33 (s, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.9, 48.5, 110.9, 

120.8, 123.2, 124.3, 130.0, 131.4, 131.6, 133.5, 134.3, 142.8, 152.2, 170.8. HPLC: 100%.

2-Isopropyl-1-(3-nitrophenyl)-1H-benzo[d]imidazole-5-carboxylic acid (7c)

Compound 7c was synthesized as yellow amorphous solid in yield of 14%, mp – 195-198 oC; 

ESI-MS m/z: 326 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.64 (d, 6H, J=7.2Hz), 4.73 (m, 

1H), 7.89 (m, 2H), 7.97 (d, 1H, J=8.8Hz), 8.16 (d, 1H, J=8.0Hz), 8.31 (s, 1H), 8.43 (dd, 1H, 

J12=1.6Hz, J13=8.0Hz), 8.51 (s, 1H), 12.89 (bs, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.8, 

49.1, 112.8, 121.8, 123.7, 124.3, 124.6, 124.7, 130.4, 131.6, 135.7, 136.5, 142.8, 147.8, 152.6, 

167.6. HPLC: 97.59%.
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1-(4-Hydroxyphenyl)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (7d)

Compound 7d was synthesized as off-white amorphous solid in yield of 20%, mp – 212-214 
oC; ESI-MS m/z: 297 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.59 (d, 6H, J=6.8Hz), 4.73 

(m, 1H), 6.98 (d, 2H, J=8.4Hz), 7.52 (d, 2H, J=8.4Hz), 7.89 (s, 2H), 8.26 (s, 1H), 10.14 (bs, 

1H), 12.79 (bs, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.7, 48.6, 112.3, 115.4, 120.6, 120.8, 

123.0, 124.1, 130.9, 136.4, 142.8, 155.2, 158.9, 167.8. HPLC: 100%.

1-(2-Hydroxy-3-methoxyphenyl)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (7e)

Compound 7e was synthesized as off-white amorphous solid in yield of 27%, mp – 210-211 
oC; ESI-MS m/z: 327 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.53 (d, 6H, J=6.8Hz), 3.88 

(s, 3H), 4.39 (m, 1H), 6.92 (m, 2H), 7.15 (d, 1H, J=7.2Hz), 7.88 (s, 2H), 8.26 (s, 1H), 9.88 (bs, 

1H), 12.36 (bs, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.5, 48.9, 55.8, 112.0, 113.2, 117.8, 

119.2, 120.9, 122.7, 123.0, 123.9, 136.0, 142.9, 145.1, 147.6, 153.0, 167.8. HPLC: 98.45%.

1-(3,5-Dimethoxyphenyl-4-hydroxy)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid 

(7f)

Compound 7f was synthesized as off-white amorphous solid in yield of 24%, mp – 218-220 
oC; ESI-MS m/z: 357 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.62 (d, 6H, J=6.4Hz), 3.87 

(s, 6H), 4.87 (m, 1H), 6.94 (s, 2H), 7.89 (s, 2H), 8.29 (s, 1H), 9.01 (bs, 1H), 12.81 (bs, 1H); 
13C-NMR (100 MHz, DMSO-d6) δ 20.7, 48.7, 56.0, 106.9, 112.3, 119.7, 120.8, 123.0, 124.2, 

136.5, 137.2, 142.8, 147.8, 155.4, 167.8. HPLC: 98.77%.

1-(3,4-Dimethoxyphenyl)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (7g)

Compound 7g was synthesized as off-white amorphous solid in yield of 27%, mp – 207-209 
oC; ESI-MS m/z: 341 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.61 (d, 6H, J=6.8Hz), 3.86 

(s, 3H), 3.87 (s, 3H), 4.79 (m, 1H), 7.14 (d, 1H, J=8.0Hz), 7.21 (m, 2H), 7.90 (s, 2H), 8.28 (s, 

1H), 12.84 (bs, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.7, 48.7, 55.5, 55.5, 111.5, 112.3, 

112.7, 120.9, 121.9, 122.3, 123.1, 124.2, 136.5, 142.8, 148.6, 150.0, 154.9, 167.8. HPLC: 

100%.

1-(4-(Dimethylamino)phenyl)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (7h)

Compound 7h was synthesized as off-white amorphous solid in yield of 22%, mp – 191-192 
oC; ESI-MS m/z: 323 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.58 (d, 6H, J=6.8Hz), 3.00 

(s, 6H), 4.78 (m, 1H), 6.84 (d, 2H, J=8.4Hz), 7.49 (d, 2H, J=8.8Hz), 7.86 (s, 2H), 8.25 (s, 1H), 
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12.76 (bs, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.7, 29.3, 48.6, 111.1, 111.6, 112.1, 116.7, 

120.5, 120.6, 122.7, 123.3, 123.9, 124.0, 130.2, 136.6, 143.0, 151.0, 155.7, 167.9. HPLC: 

92.88%.

1-(4-Cyanophenyl)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (7i)

Compound 7i was synthesized as off-white amorphous solid in yield of 25%, mp – 198-200 
oC; ESI-MS m/z: 306 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.62 (d, 6H, J=6.8Hz), 4.70 

(m, 1H), 7.85 (m, 4H), 8.07 (d, 2H, J=7.6Hz), 8.31 (s, 1H), 12.86 (bs, 1H); 13C-NMR (100 

MHz, DMSO-d6) δ 20.8, 49.1, 112.5, 118.3, 121.4, 123.6, 124.6, 129.4, 129.9, 130.4, 132.6, 

134.6, 136.5, 142.8, 153.1, 167.6. HPLC: 93.25%.

2-Isopropyl-1-(pyridin-3-yl)-1H-benzo[d]imidazole-5-carboxylic acid (7j)

Compound 7j was synthesized as off-white amorphous solid in yield of 21%, mp – 208-211 
oC; ESI-MS m/z: 282 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.60 (d, 6H, J=6.8Hz), 4.65 

(m, 1H), 7.61 (m, 1H), 7.85 (q, 2H, J=8.8Hz), 8.11 (m, 1H), 8.25 (s, 1H), 8.77 (dd, 1H, 

J12=1.6Hz, J13=8.8Hz), 8.88 (d, 1H, J=1.6Hz); 13C-NMR (100 MHz, DMSO-d6) δ 20.7, 49.0, 

112.0, 121.1, 123.6, 126.6, 128.0, 135.6, 137.0, 142.9, 148.0, 149.6, 150.6, 151.6, 169.0.  

HPLC: 95.80%.

2-Isopropyl-1-(pyridin-4-yl)-1H-benzo[d]imidazole-5-carboxylic acid (7k)

Compound 7k was synthesized as off-white amorphous solid in yield of 17%, mp – 207-209 
oC; ESI-MS m/z: 282 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.59 (d, 6H, J=6.8Hz), 4.72 

(m, 1H), 7.13 (d, 2H, J=8.4Hz), 7.62 (d, 2H, J=8.4Hz), 7.90 (s, 2H), 8.28 (s, 1H), 12.86 (bs, 

1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.7, 48.7, 112.3, 114.1, 120.9, 122.3, 123.1, 124.2, 

130.8, 136.4, 142.9, 154.8, 160.4, 167.8. HPLC: 100%.

1-(2-Chlorophenyl)-2-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (7l)

Compound 7l was synthesized as off-white amorphous solid in yield of 29%, mp – 212-213 
oC; ESI-MS m/z: 315 (M+1) and 317 (M+3); 1H NMR (400 MHz, DMSO-d6) δ 1.47 (d, 6H, 

J=6.8Hz), 4.25 (m, 1H), 7.55 (m, 1H), 7.64 (m, 2H), 7.71 (d, 1H, J=8.0Hz), 7.95 (s, 2H), 8.32 

(s, 1H), 12.87 (bs, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.7, 49.0, 112.3, 121.3, 123.5, 

124.4, 127.4, 129.5, 129.9, 132.0, 133.1, 135.7, 142.8, 151.8, 167.7. HPLC: 100%.

1-((1-(4-Fluorobenzoyl)piperidin-4-yl)methyl)-2-isopropyl-1H-benzo[d]imidazole-5-

carboxylic acid (7m)
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Compound 7m was synthesized as off-white amorphous solid in yield of 19%, mp – 178-181 
oC; ESI-MS m/z: 424 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.22 (m, 1H), 1.34 (d, 6H, 

J=6.4Hz), 1.35 (m, 1H), 1.50 (m, 2H), 2.12 (m, 1H), 2.67 (m, 1H), 2.99 (m, 1H), 3.31 (m, 1H), 

3.57 (m, 1H), 4.19 (d, 2H, J=7.2Hz), 4.48 (m, 1H), 7.27 (m, 2H), 7.44 (m, 2H), 7.68 (d, 1H, 

J=8.4Hz), 7.84 (d, 1H, J=8.4Hz), 8.18 (s, 1H), 12.76 (bs, 1H); 13C-NMR (100 MHz, DMSO-

d6) δ 13.9, 21.8, 25.5, 28.8, 29.4, 36.6, 41.3, 46.9, 47.7, 110.3, 115.4, 120.1, 122.9, 123.9, 

127.3, 127.3, 129.1, 132.0, 132.6, 138.4, 141.7, 161.1, 162.0, 163.6, 166.3, 167.9. HPLC: 

99.14%.

2-Isopropyl-1-((1-(4-methoxybenzoyl)piperidin-4-yl)methyl)-1H-benzo[d]imidazole-5-

carboxylic acid (7n)

Compound 7n was synthesized as off-white amorphous solid in yield of 15%, mp – 183-184 
oC; ESI-MS m/z: 436 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.33 (d, 6H, J=6.8Hz), 1.35 

(m, 2H), 1.48 (m, 2H), 2.10 (m, 1H), 2.69 (m, 1H), 2.92 (m, 1H), 3.31 (m, 1H), 3.80 (s, 3H), 

3.85 (m, 1H), 4.18 (d, 2H, J=6.8Hz), 4.45 (m, 1H), 6.98 (d, 2H, J=8.4Hz), 7.34 (d, 2H, 

J=8.4Hz), 7.68 (d, 1H, J=8.4Hz), 7.84 (d, 1H, J=8.0Hz), 8.18 (s, 1H), 12.75 (bs, 1H); 13C-

NMR (100 MHz, DMSO-d6) δ 21.8, 25.5, 29.2, 36.7, 47.8, 55.1, 64.8, 110.3, 113.5, 120.1, 

122.9, 123.9, 128.1, 128.7, 131.3, 138.4, 141.7, 160.0, 162.0, 167.9, 168.8. HPLC: 96.49%.

2-Isopropyl-1-((1-(4-methylbenzoyl)piperidin-4-yl)methyl)-1H-benzo[d]imidazole-5-

carboxylic acid (7o)

Compound 7o was synthesized as off-white amorphous solid in yield of 18%, mp – 177-178 
oC; ESI-MS m/z: 420 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.34 (d, 8H, J=6.0Hz), 1.49 

(m, 2H), 2.11 (m, 1H), 2.33 (s, 3H), 2.64 (m, 1H), 2.96 (m, 1H), 3.28 (m, 2H), 4.19 (d, 2H, 

J=6.8Hz), 4.49 (m, 1H), 7.23 (q, 4H, J=8.0Hz), 7.68 (d, 1H, J=8.4Hz), 7.85 (d, 1H, J=8.0Hz), 

8.19 (s, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 20.8, 21.0, 22.0, 25.5, 28.9, 29.5, 36.6, 41.2, 

46.8, 47.7, 60.1, 69.7, 72.3, 110.3, 120.1, 122.9, 124.0, 126.7, 128.8, 133.3, 138.3, 138.9, 

141.7, 162.0, 168.0, 168.9. HPLC: 98.70%.
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Compounds characterization data of synthesised compounds 16, 17a-i (series-2)

3-Amino-5H-benzimidazo[1,2-D][1,4]benzodiazepin-6(7H)-one (16)

Compound 16 was synthesized as yellow amorphous solid in yield of 25%, mp – 163-165oC; 

ESI-MS m/z: 265 (M+1); 1H-NMR (400 MHz, DMSO-d6) δ 4.82 (s, 2H), 5.89 (s, 2H), 6.38 

(d, 1H, J=1.6Hz), 6.53 (dd, 1H, J12=2Hz, J13=8.8Hz), 7.20 (m, 2H), 7.62 (m, 1H), 7.71 (m, 

2H), 10.39 (s, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 46.7, 104.7, 107.9, 109.5, 111.1, 118.4, 

121.6, 122.0, 131.2, 134.4, 137.5, 143.0, 151.7, 151.8, 167.6. HPLC: 98.06%

N-(6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-yl)benzamide (17a)

Compound 17a was synthesized as off-white amorphous solid in yield of 38%, mp – 185-187 
oC; ESI-MS m/z: 369 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 4.87 (s, 2H), 7.30 (d, 2H, 

J=7.2Hz), 7.37 (s, 4H), 7.58 (m, 2H), 8.02 (m, 3H), 8.27 (m, 1H), 10.36 (s, 1H), 10.70 (s, 1H); 
13C-NMR (100 MHz, DMSO-d6) δ 46.9, 101.5, 109.7, 116.5, 119.1, 120.7, 122.0, 124.6, 127.6, 

128.3, 129.9, 131.2, 134.4, 135.1, 136.1, 139.9, 143.1, 150.9, 165.4, 167.9. HPLC: 99.69 %

4-Bromo-N-(6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-yl)benzamide 

(17b)

Compound 17b was synthesized as off-white amorphous solid in yield of 29%, mp – 189-193 
oC; ESI-MS m/z: 447 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 4.87 (s, 2H), 7.30 (d, 2H, 

J=7.2Hz), 7.37 (m, 5H), 7.58 (m, 2H), 7.98 (s, 2H), 8.11 (s, 1H), 8.26 (m, 1H), 10.42 (s, 1H), 

10.70 (s, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 46.9, 101.6, 109.8, 110.9, 116.9, 119.1, 

120.7, 122.0, 124.6, 125.3, 129.3, 129.9, 131.2, 134.4, 136.1, 140.0, 143.1, 150.6, 151.0, 164.4, 

167.8. HPLC: 100 %

4-Nitro-N-(6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-yl)benzamide 

(17c)

Compound 17c was synthesized as yellow amorphous solid in yield of 39%, mp – 181-184 oC; 

ESI-MS m/z: 414 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 4.88 (s, 2H), 7.30 (d, 1H, 

J=7.2Hz), 7.36 (d, 1H, J=7.6Hz), 7.57 (m, 2H), 7.70 (m, 2H), 8.09 (m, 1H), 8.23 (m, 3H), 8.38 

(m, 3H), 10.66 (s, 1H), 10.71 (s, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 46.9, 101.7, 109.9, 

110.9, 116.8, 119.2, 120.6, 122.0, 123.5, 124.6, 129.1, 129.9, 130.1, 131.2, 131.7, 133.9, 134.4, 

136.1, 140.2, 143.1, 149.0, 150.7, 151.1, 163.6, 167.8. HPLC: 97.898 %
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4-Chloro-N-(6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-yl)benzamide 

(17d)

Compound 17d was synthesized as off-white amorphous solid in yield of 30%, mp – 188-191 
oC; ESI-MS m/z: 403 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 4.88 (s, 2H), 7.32 (m, 2H), 

7.37 (s, 3H), 8.05 (m, 4H), 8.26 (m, 2H), 10.43 (s, 1H), 10.71 (s, 1H); 13C-NMR (100 MHz, 

DMSO-d6) δ 46.9, 101.6, 109.8, 110.8, 116.9, 119.1, 120.7, 122.0, 124.6, 128.4, 129.5, 130.1, 

131.2, 133.5, 134.1, 136.1, 136.3, 140.0, 143.1, 150.6, 151.0, 164.2, 167.9. HPLC: 100 %

4-Fluoro-N-(6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-yl)benzamide 

(17e)

Compound 17e was synthesized as off-white amorphous solid in yield of 34%, mp – 184-186 
oC; ESI-MS m/z: 387 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 4.98 (s, 2H), 7.31 (s, 2H), 7.40 

(t, 2H, J=8.4Hz), 7.57 (d, 2H, J=6.8Hz), 7.83 (d, 1H, J=7.2Hz), 7.95 (s, 1H), 8.09 (d, 3H, 

J=8.0Hz), 10.68 (s, 1H), 10.79 (s, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 46.8, 109.9, 112.6, 

115.2, 116.1, 116.6, 119.0, 122.3, 130.5, 132.1, 134.6, 136.7, 141.7, 143.1, 150.4, 162.9, 164.8, 

165.4, 166.3, 167.8. HPLC: 95.7 %

4-Methoxy-N-(6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-yl)benzamide 

(17f)

Compound 17f was synthesized as off-white amorphous solid in yield of 28%, mp – 191-193 
oC; ESI-MS m/z: 399 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 3.83 (s, 3H), 4.96 (s, 2H), 7.09 

(s, 2H), 7.11 (s, 2H), 7.29 (t, 1H, J=5.6Hz), 7.72 (d, 1H, J=7.6Hz), 7.82 (d, 1H, J=7.2Hz), 7.93 

(s, 1H), 8.00 (m, 1H), 10.48 (s, 1H), 10.73 (s, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 46.8, 

55.4, 110.0, 112.5, 113.6, 115.6, 116.5, 118.8, 122.4, 126.5, 129.8, 130.4, 134.5, 136.7, 142.0, 

142.9, 150.5, 162.1, 165.2, 167.8. HPLC: 95.8 %

4-Methyl-N-(6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-yl)benzamide 

(17g)

Compound 17g was synthesized as off-white amorphous solid in yield of 26%, mp – 176-178 
oC; ESI-MS m/z: 383 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 3.36 (s, 3H), 4.95 (s, 2H), 7.28 

(d, 2H, J=5.6Hz), 7.31 (m, 2H), 7.72 (m, 2H), 7.82 (d, 1H, J=7.2Hz), 7.90 (d, 1H, J=8.0Hz), 

8.05 (d, 1H, J=8.4Hz), 10.55 (s, 1H), 10.72 (s, 1H); 13C-NMR (100 MHz, DMSO-d6) δ 21.0, 

46.8, 109.9, 112.6, 115.9, 116.6, 119.0, 122.3, 127.8, 128.9, 130.4, 131.6, 134.6, 136.7, 141.8, 

141.9, 143.2, 150.5, 165.7, 167.8. HPLC: 98.33 %
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Ethyl-2-oxo-2-((6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-

yl)amino)acetate (17h)

Compound 17h was synthesized as off-white amorphous solid in yield of 33%, mp – 175-177 
oC; ESI-MS m/z: 364 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 1.34 (s, 3H), 4.34 (s, 2H), 4.97 

(s, 2H), 7.31 (m, 2H), 7.59 (m, 3H), 8.10 (m, 2H), 10.71 (s, 1H), 10.97 (s, 1H); 13C-NMR (100 

MHz, DMSO-d6) δ 13.8, 46.8, 62.3, 101.8, 110.0, 116.6, 116.7, 119.3, 120.5, 122.0, 124.6, 

129.9, 130.1, 131.3, 132.0, 132.8, 134.3, 136.1, 140.5, 142.9, 151.0, 151.3, 155.3, 160.7, 167.9. 

HPLC: 100 %

4-Methoxy-N-(6-oxo-6,7-dihydro-5H-benzimidazo[1,2-d][1,4]benzodiazepin-3-

yl)benzenesulfonamide (17i)

Compound 17i was synthesized as yellow amorphous solid in yield of 31%, mp – 203-204 oC; 

ESI-MS m/z: 435 (M+1); 1H NMR (400 MHz, DMSO-d6) δ 2.34 (s, 3H), 4.92 (s, 2H), 7.06 

(dd, 1H, J12=2.0Hz, J13= 8.8Hz), 7.10 (s, 1H),  7.14 (m, 2H), 7.32 (m, 2H), 7.79 (m, 2H), 7.90 

(d, 1H, J=8.8Hz),  10.72 (s, 1H), 10.84 (s, 1H). HPLC: 94.5 %
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Spectral Data for Series 1

FTIR spectra of 7a

MASS Analysis of synthesized compound: 7a M+1: 313
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1H-NMR Analysis of synthesized compound: 7a

13C-NMR Analysis of synthesized compound: 7a
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HPLC (percentage purity) of 7a HPLC (peak purity) of 7a

Single Crystal XRD analysis of 7a 
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FTIR spectra of 7b

MASS Analysis of synthesized compound: 7b M+1: 359 and M+3: 361
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1H-NMR Analysis of synthesized compound: 7b 

1H-NMR-D2O exchange analysis of synthesized compound: 7b 



S30

13C-NMR Analysis of synthesized compound: 7b

HPLC  (percentage purity) of 7b HPLC  (peak purity) of 7b
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FTIR spectra of 7c

MASS Analysis of synthesized compound: 7c M+1: 326



S32

1H-NMR Analysis of synthesized compound: 7c
 

1H-NMR-D2O exchange analysis of synthesized compound: 7c
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13C-NMR Analysis of synthesized compound: 7c

HPLC (percentage purity) of 7c HPLC (peak purity) of 7c



S34

FTIR spectra of 7d

MASS Analysis of synthesized compound: 7d M+1: 297



S35

1H-NMR Analysis of synthesized compound: 7d  

1H-NMR-D2O exchange analysis of synthesized compound: 7d
 



S36

13C-NMR Analysis of synthesized compound: 7d

HPLC (percentage purity) of 7d HPLC  (peak purity) of 7d



S37

FTIR spectra of 7e

MASS Analysis of synthesized compound: 7e M+1: 327



S38

1H-NMR Analysis of synthesized compound: 7e  

1H-NMR-D2O exchange analysis of synthesized compound: 7e 



S39

13C-NMR Analysis of synthesized compound: 7e

HPLC (percentage purity) of 7e HPLC (peak purity) of 7e



S40

FTIR spectra of 7f

MASS Analysis of synthesized compound: 7f M+1: 357



S41

1H-NMR Analysis of synthesized compound: 7f  

1H-NMR-D2O exchange analysis of synthesized compound: 7f 



S42

13C-NMR Analysis of synthesized compound: 7f

HPLC (percentage purity) of 7f HPLC (peak purity) of 7f
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FTIR spectra of 7g

MASS Analysis of synthesized compound: 7g M+1: 341



S44

1H-NMR Analysis of synthesized compound: 7g  

1H-NMR-D2O exchange analysis of synthesized compound: 7g 



S45

13C-NMR Analysis of synthesized compound: 7g

HPLC (percentage purity) of 7g HPLC (peak purity) of 7g



S46

FTIR spectra of 7h

MASS Analysis of synthesized compound: 7h M+1: 324



S47

1H-NMR Analysis of synthesized compound: 7h

1H-NMR-D2O exchange analysis of synthesized compound: 7h 



S48

13C-NMR Analysis of synthesized compound: 7h

HPLC (percentage purity) of 7h HPLC (peak purity) of 7h
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FTIR spectra of 7i

MASS Analysis of synthesized compound: 7i M+1: 306



S50

1H-NMR Analysis of synthesized compound: 7i  

1H-NMR-D2O exchange analysis of synthesized compound: 7i 



S51

13C-NMR Analysis of synthesized compound: 7i

HPLC (percentage purity) of 7i HPLC (peak purity) of 7i



S52

FTIR spectra of 7j

MASS Analysis of synthesized compound: 7j M+1: 282



S53

1H-NMR Analysis of synthesized compound: 7j  

13C-NMR Analysis of synthesized compound: 7j



S54

HPLC (percentage purity) of 7j HPLC (peak purity) of 7j

FTIR spectra of 7k



S55

MASS Analysis of synthesized compound: 7k M+1: 282

1H-NMR Analysis of synthesized compound: 7k



S56

1H-NMR-D2O exchange analysis of synthesized compound: 7k 

13C-NMR Analysis of synthesized compound: 7k



S57

HPLC (percentage purity) of 7k HPLC (peak purity) of 7k

FTIR spectra of 7l



S58

MASS Analysis of synthesized compound: 7l M+1: 315, M+3: 317

1H-NMR Analysis of synthesized compound: 7l



S59

1H-NMR-D2O exchange analysis of synthesized compound: 7l

13C-NMR Analysis of synthesized compound: 7l



S60

HPLC (percentage purity) of 7l HPLC (peak purity) of 7l

FTIR spectra of 7m
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MASS Analysis of synthesized compound: 7m M+1: 424

1H-NMR Analysis of synthesized compound: 7m  



S62

1H-NMR-D2O exchange analysis of synthesized compound: 7m

13C-NMR Analysis of synthesized compound: 7m



S63

HPLC (percentage purity) of 7m HPLC (peak purity) of 7m

FTIR spectra of 7n



S64

MASS Analysis of synthesized compound: 7n M+1: 436

1H-NMR Analysis of synthesized compound: 7n  



S65

1H-NMR-D2O exchange analysis of synthesized compound: 7n

13C-NMR Analysis of synthesized compound: 7n



S66

HPLC (percentage purity) of 7n HPLC (peak purity) of 7n

FTIR spectra of 7o



S67

MASS Analysis of synthesized compound: 7o M+1: 420

1H-NMR Analysis of synthesized compound: 7o



S68

1H-NMR-D2O exchange analysis of synthesized compound: 7o

13C-NMR Analysis of synthesized compound: 7o



S69

HPLC (percentage purity) of 7o HPLC (peak purity) of 7o



S70

Spectral Data for Series 2

FTIR spectra of 16

MASS Analysis of synthesized compound: 16 M+1: 265



S71

1H-NMR Analysis of synthesized compound: 16

1H-NMR-D2O exchange analysis of synthesized compound: 16



S72

13C-NMR Analysis of synthesized compound: 16

HPLC (percentage purity) of 16 HPLC (peak purity) of 16



S73

FTIR spectra of 17a

MASS Analysis of synthesized compound: 17a M+1: 369



S74

1H-NMR Analysis of synthesized compound: 17a

13C-NMR Analysis of synthesized compound: 17a



S75

HPLC (percentage purity) of 17a HPLC (peak purity) of 17a

FTIR spectra of 17b



S76

MASS Analysis of synthesized compound: 17b M+1: 447, M+3: 449 

1H-NMR Analysis of synthesized compound: 17b



S77

1H-NMR-D2O exchange analysis of synthesized compound: 17b

13C-NMR Analysis of synthesized compound: 17b



S78

HPLC (percentage purity) of 17b HPLC (peak purity) of 17b

FTIR spectra of 17c



S79

MASS Analysis of synthesized compound: 17c M+1: 414

1H-NMR Analysis of synthesized compound: 17c



S80

1H-NMR-D2O exchange analysis of synthesized compound: 17c

13C-NMR Analysis of synthesized compound: 17c



S81

HPLC (percentage purity) of 17c HPLC (peak purity) of 17c

FTIR spectra of 17d



S82

MASS Analysis of synthesized compound: 17d M+1: 403, M+3: 405

1H-NMR Analysis of synthesized compound: 17d



S83

1H-NMR-D2O exchange analysis of synthesized compound: 17d

13C-NMR Analysis of synthesized compound: 17d



S84

HPLC (percentage purity) of 17d HPLC (peak purity) of 17d

FTIR spectra of 17e



S85

MASS Analysis of synthesized compound: 17e M+1: 387

1H-NMR Analysis of synthesized compound: 17e



S86

1H-NMR-D2O exchange analysis of synthesized compound: 17e

13C-NMR Analysis of synthesized compound: 17e



S87

 

HPLC (percentage purity) of 17e HPLC (peak purity) of 17e

FTIR spectra of 17f



S88

MASS Analysis of synthesized compound: 17f M+1: 399

1H-NMR Analysis of synthesized compound: 17f



S89

1H-NMR-D2O exchange analysis of synthesized compound: 17f

13C-NMR Analysis of synthesized compound: 17f



S90

HPLC (percentage purity) of 17f HPLC (peak purity) of 17f

FTIR spectra of 17g



S91

MASS Analysis of synthesized compound: 17g M+1: 383

1H-NMR Analysis of synthesized compound: 17g



S92

1H-NMR-D2O exchange analysis of synthesized compound: 17g

13C-NMR Analysis of synthesized compound: 17g



S93

HPLC (percentage purity) of 17g HPLC (peak purity) of 17g

FTIR spectra of 17h



S94

MASS Analysis of synthesized compound: 17h M+1: 365

1H-NMR Analysis of synthesized compound: 17h



S95

1H-NMR-D2O exchange analysis of synthesized compound: 17h

13C-NMR Analysis of synthesized compound: 17h



S96

HPLC (percentage purity) of 17h HPLC (peak purity) of 17h

FTIR spectra of 17i



S97

MASS Analysis of synthesized compound: 17i M+1: 435

1H-NMR Analysis of synthesized compound: 17i



S98

1H-NMR-D2O exchange analysis of synthesized compound: 17i

HPLC (percentage purity) of 17i HPLC (peak purity) of 17i


