
1

Antitubercular evaluation of dihydropyridine-triazole conjugates: 

Design, synthesis, in vitro screening, SAR and in silico ADME 

predictions

Ajay Kishor kushawaha,a Arvind Kumar Jaiswal,a Jay Gupta,a Sarita Katiyar,a,e Alisha Ansari,a,e 

Hemlata Bhatt,a,e Sandeep K. Sharma,b Abhijit Deb Choudhury,c Rabi Sankar Bhatta,c,e Bhupendra 

N. Singh,b,e* Koneni V. Sashidharaa,d,e*

a Medicinal and Process Chemistry Division, CSIR-Central Drug Research Institute BS, 10/1, 

Sector 10, Jankipuram Extension, Sitapur Road, Lucknow 226031, India

b Molecular Microbiology & Immunology (MMI) Division, CSIR-Central Drug Research Institute 

BS 10/1, Sector 10, Jankipuram Extension, Sitapur Road, Lucknow 226031, India

cPharmaceutics and Pharmacokinetics Division, CSIR- Central Drug Research Institute, Lucknow, 

India

d Sophisticated Analytical Instrument Facility & Research, CSIR-Central Drug Research Institute, 

BS-10/1, Sector 10, Jankipuram Extension, Sitapur Road, Lucknow 226031, U.P., India.

e Academy of Scientific and Innovative Research (AcSIR), Ghaziabad-201002, U.P., India.

*Corresponding authors

Email: kv_sashidhara@cdri.res.in, sashidhar123@gmail.com (Dr. K. V. Sashidhara), 

bnsingh@cdri.res.in (Dr Bhupendra N. Singh).

Electronic Supplementary Material (ESI) for RSC Medicinal Chemistry.
This journal is © The Royal Society of Chemistry 2024



2

Table of Contents

NMR Spectra of compounds (H1-H2 and I1-I10)..……………………………………. S3-S14 

NMR Spectra of compounds (J1-J25 and K1-K7)……………………………….………S15-S46

HRMS Spectra of compounds………………………..………………………………….S47-S62



3

NMR spectrum of compound H1
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NMR spectrum of compound H2
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NMR spectrum of compound I1
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NMR spectrum of compound I2
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NMR spectrum of compound I3
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NMR spectrum of compound J4
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NMR spectrum of compound J5
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NMR spectrum of compound J6
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NMR spectrum of compound J7
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NMR spectrum of compound J8
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NMR spectrum of compound J9
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NMR spectrum of compound J10
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NMR spectrum of compound J11
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NMR spectrum of compound J12
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f1 (ppm)

3.
03

3.
04

6.
16

1.
06

3.
01

1.
05

2.
02

1.
11

2.
03

1.
03

4.
06

2.
04

2.
08

1.
04

1.
06

1.
00

0.
84

38
0.

99
51

1.
23

24
1.

24
98

1.
93

01
1.

97
03

2.
06

54
2.

10
98

2.
15

01
2.

23
25

2.
27

47
2.

34
29

2.
38

52
2.

50
02

2.
94

56
2.

96
27

2.
98

00
2.

99
71

3.
01

44

4.
25

27
4.

26
71

4.
29

05
4.

30
49

4.
35

50
4.

36
89

4.
39

29
4.

40
69

4.
88

12

7.
15

10
7.

44
21

7.
46

25
7.

66
38

7.
68

43
7.

99
48

8.
18

72
8.

20
15

8.
21

59
8.

64
67

NHCH3 CH3

CH3

O

NH

O

N

N

N

Cl

CH3
CH3

-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

17
.1

2
23

.7
1

26
.6

4
29

.0
1

32
.0

1
33

.0
4

34
.2

9
37

.1
8

38
.8

9
39

.1
0

39
.3

1
39

.5
2

39
.7

3
39

.9
4

40
.1

5
50

.2
8

10
7.

59
10

9.
28

11
9.

98
12

0.
48

12
7.

59
12

7.
68

12
9.

36
13

0.
16

13
4.

59
13

5.
40

14
5.

91
14

6.
40

14
8.

91
15

0.
55

16
7.

98

19
3.

62

NHCH3 CH3

CH3

O

NH

O

N

N

N

Cl

CH3
CH3



28

NMR spectrum of compound J13
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NMR spectrum of compound J14
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NMR spectrum of compound J15

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5
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NMR spectrum of compound J16
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NMR spectrum of compound J17
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NMR spectrum of compound J18
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NMR spectrum of compound J19

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5
f1 (ppm)

3.
09

3.
08

1.
00

3.
06

1.
03

2.
07

3.
03

2.
09

1.
02

1.
00

5.
05

1.
07

2.
08

1.
04

1.
04

1.
00

0.
89

80
1.

00
50

1.
87

48
1.

91
91

1.
92

11
2.

07
75

2.
11

76
2.

24
80

2.
29

00
2.

35
64

2.
39

83
2.

49
99

3.
83

79
4.

22
39

4.
23

73
4.

24
50

4.
26

17
4.

27
52

4.
29

90
4.

31
39

4.
33

68
4.

35
18

5.
17

93
6.

95
10

6.
95

54
6.

96
86

6.
97

14
6.

97
50

6.
98

88
6.

99
32

7.
07

79
7.

08
12

7.
09

78
7.

10
13

7.
11

62
7.

11
98

7.
13

72
7.

14
28

7.
15

44
7.

15
99

7.
21

86
7.

22
28

7.
23

78
7.

24
22

7.
66

29
7.

68
54

7.
92

03
8.

08
37

8.
09

81
8.

11
22

8.
60

02

NHCH3 CH3

CH3

O

NH

O

N

N

N

OCH3

Cl

-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

16
.7

4
26

.7
5

29
.0

9
31

.9
8

34
.3

5
36

.4
5

38
.8

9
39

.1
0

39
.3

1
39

.5
2

39
.7

3
39

.8
1

39
.9

4
40

.1
5

50
.3

3

55
.5

8

10
7.

31
11

0.
20

11
4.

90
12

0.
72

12
1.

74
12

6.
76

12
7.

18
12

8.
74

13
0.

08
13

1.
21

13
1.

61
13

3.
08

14
4.

59
14

6.
10

15
1.

18

15
9.

23

16
8.

10

19
3.

27

NHCH3 CH3

CH3

O

NH

O

N

N

N

OCH3

Cl



35

NMR spectrum of compound J20
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NMR spectrum of compound J21
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NMR spectrum of compound J22
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NMR spectrum of compound J23
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NMR spectrum of compound J24
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NMR spectrum of compound J25
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NMR spectrum of compound K1
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NMR spectrum of compound K2
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NMR spectrum of compound K3

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5
f1 (ppm)

3.
05

3.
05

1.
04

3.
06

2.
07

1.
08

2.
08

1.
00

2.
09

1.
00

2.
09

2.
06

1.
01

1.
02

1.
00

0.
91

51
1.

01
23

2.
00

36
2.

04
37

2.
10

28
2.

15
53

2.
19

56
2.

22
08

2.
26

32
2.

35
08

2.
39

32
2.

49
98

4.
31

23
4.

32
64

4.
35

02
4.

36
45

4.
42

24
4.

43
63

4.
46

04
4.

47
45

5.
19

23

6.
69

40
6.

70
27

6.
73

40
6.

74
51

6.
75

47
7.

13
88

7.
15

15
7.

42
73

7.
44

89
7.

47
06

7.
82

81
7.

84
01

7.
85

02
7.

86
20

8.
14

66
8.

21
56

8.
22

98
8.

24
38

8.
75

36

NHCH3 CH3

CH3

O

NH

O

N

N

N

F

S

-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

17
.3

0
26

.5
8

29
.2

1
32

.0
0

32
.3

4
34

.4
3

38
.8

9
39

.1
1

39
.3

1
39

.5
2

39
.7

3
39

.9
4

40
.1

5
50

.2
7

10
7.

85
10

8.
77

11
6.

60
11

6.
83

12
0.

92
12

2.
24

12
2.

33
12

2.
87

12
3.

53
12

6.
13

13
3.

16
13

6.
36

14
6.

70
15

0.
40

15
1.

44

16
0.

32
16

2.
76

16
7.

97

19
3.

58

NHCH3 CH3

CH3

O

NH

O

N

N

N

F

S



44

NMR spectrum of compound K4
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NMR spectrum of compound K5

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5
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NMR spectrum of compound K6

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5
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NMR spectrum of compound K7
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HRMS Spectra of compound J1

HRMS Spectra of compound J2
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HRMS Spectra of compound J3

HRMS Spectra of compound J4
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HRMS Spectra of compound J5

HRMS Spectra of compound J6 
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HRMS Spectra of compound J7

HRMS Spectra of compound J8
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HRMS Spectra of compound J9

HRMS Spectra of compound J10
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HRMS Spectra of compound J11

HRMS Spectra of compound J12
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HRMS Spectra of compound J13

HRMS Spectra of compound J14
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HRMS Spectra of compound J15

HRMS Spectra of compound J16
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HRMS Spectra of compound J17

HRMS Spectra of compound J18
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HRMS Spectra of compound J19

HRMS Spectra of compound J20



58

HRMS Spectra of compound J21

HRMS Spectra of compound J22



59

HRMS Spectra of compound J23

HRMS Spectra of compound J24
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HRMS Spectra of compound J25

HRMS Spectra of compound K1
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HRMS Spectra of compound K2

HRMS Spectra of compound K3
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HRMS Spectra of compound K4

HRMS Spectra of compound K5
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HRMS Spectra of compound K6

HRMS Spectra of compound K7


