
Multicomponent pathway inspired regioselective synthesis of 2,3,4-trisubstituted 1H-pyrroles 
via [3+2] cycloaddition reaction 
 
Hanuman P. Kalmode,a Kamlesh S. Vadagaonkar,a Kaliyappan Murugan*b and Atul C. Chaskar*a,b,c  
aDepartment of Dyestuff Technology, Institute of Chemical Technology, Mumbai 400019, India 
bNational Taiwan University, Taipei 10617, Taiwan 
cNational Centre for Nanosciences and Nanotechnology, University of Mumbai, Mumbai 400098, 

India  

Tel.: +91-22-3361 1111/ 2706; Fax: +91-22-3361 1020; E-mail: achaskar25@gmail.com. 

  

Supporting Information  
  

  

  

Contents  

1. Copies 1H and 13C NMR spectra of the products……………………………..…………2-51  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2015







13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

2.
38

4

3.
73

3

7.
18

3
7.

20
3

7.
26

1
7.

36
8

7.
37

6
7.

48
9

7.
51

1
7.

64
2

7.
66

1
8.

14
3

8.
16

4

9.
81

6

3.
06

8

3.
04

5

2.
03

5
1.

02
5

2.
05

1
2.

02
9

2.
00

0

0.
92

8



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

21
.6

65

51
.9

95

12
1.

02
7

12
2.

66
7

12
5.

09
4

12
7.

89
9

12
9.

10
5

12
9.

56
6

13
0.

08
1

13
1.

32
6

13
6.

07
6

14
0.

88
7

14
3.

42
3

14
6.

96
2

16
0.

86
1

19
0.

19
0



10 9 8 7 6 5 4 3 2 1 ppm

3.
75

0

7.
26

1
7.

29
5

7.
31

5
7.

33
3

7.
41

2
7.

43
1

7.
57

6
7.

59
4

7.
63

1

9.
56

8

3.
00

0

1.
23

6
4.

24
5

4.
00

9

0.
98

6



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

52
.0

58

11
1.

04
4

11
9.

12
0

12
1.

21
1

12
4.

47
9

12
7.

27
8

12
8.

17
1

12
9.

41
3

12
9.

77
8

13
0.

35
2

13
1.

21
3

13
2.

33
2

13
4.

46
2

13
8.

41
0

14
0.

31
4

16
0.

77
6

18
9.

12
4



9.
56

0

10 9 8 7 6 5 4 3 2 1 ppm

2.
37

3

3.
73

9

6.
93

8
6.

95
8

6.
97

9
7.

14
1

7.
15

9
7.

26
0

7.
27

3
7.

28
8

7.
30

4
7.

33
9

7.
61

7
7.

63
5

3.
28

9

3.
00

0

2.
13

0
2.

18
3

2.
15

8
1.

13
1

2.
07

2

0.
93

1



16
1.

02
4

16
3.

50
7

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

21
.6

47

51
.7

86

11
4.

27
5

11
4.

48
9

12
0.

52
0

12
5.

34
9

12
7.

36
1

12
8.

88
5

12
9.

03
5

12
9.

65
4

13
1.

45
0

13
1.

99
9

13
2.

07
9

13
6.

26
1

14
3.

01
0

16
1.

25
0

19
0.

73
8



10 9 8 7 6 5 4 3 2 1 ppm

2.
38

1

3.
73

5

7.
15

0
7.

17
0

7.
18

0
7.

20
1

7.
25

6
7.

32
8

7.
33

4
7.

37
9

7.
39

9
7.

61
6

7.
63

6

9.
56

9

3.
09

3.
00

4.
19

1.
07

2.
05

2.
01

0.
95



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

21
.6

61

51
.8

44

12
0.

54
5

12
1.

59
1

12
5.

19
4

12
7.

49
0

12
8.

94
0

12
9.

63
8

13
0.

56
8

13
1.

21
5

13
2.

03
8

13
2.

21
1

13
6.

23
2

14
3.

10
4

16
1.

21
1

19
0.

57
5



10 9 8 7 6 5 4 3 2 1 ppm

3.
73

6

7.
18

4
7.

20
4

7.
25

7
7.

34
6

7.
35

8
7.

37
9

7.
40

0
7.

47
0

7.
48

8
7.

50
6

7.
70

1
7.

72
0

9.
63

3

3.
07

3

2.
16

5
5.

17
4

1.
17

3
2.

00
0

0.
93

8



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

51
.8

76

12
0.

68
9

12
1.

63
5

12
4.

99
1

12
7.

86
8

12
8.

25
1

12
9.

42
4

13
0.

57
5

13
1.

25
4

13
2.

03
0

13
2.

14
5

13
2.

28
6

13
8.

91
7

16
1.

20
4

19
0.

88
1



10 9 8 7 6 5 4 3 2 1 ppm
3.

75
1

7.
25

4
7.

34
2

7.
36

1
7.

37
9

7.
47

1
7.

48
9

7.
50

6
7.

70
5

7.
72

3

9.
45

4

3.
03

4.
71

3.
23

1.
19

2.
00

0.
95



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

51
.8

59

12
0.

72
0

12
5.

08
0

12
7.

64
1

12
7.

78
1

12
8.

23
4

12
9.

42
1

13
1.

24
5

13
1.

63
3

13
1.

71
2

13
2.

27
4

13
3.

33
4

13
8.

91
0

16
1.

18
8

19
0.

89
5



10 9 8 7 6 5 4 3 2 1 ppm
3.

74
5

7.
23

2
7.

26
2

7.
28

4
7.

30
4

7.
42

2
7.

44
2

7.
55

8
7.

57
7

7.
62

2

9.
66

5

3.
07

5.
61

2.
10

1.
07

1.
00

0.
97



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

51
.9

26

12
0.

88
1

12
4.

72
5

12
7.

34
4

12
7.

69
5

12
7.

82
9

12
9.

49
3

12
9.

61
4

13
1.

09
1

13
1.

42
2

13
1.

67
7

13
2.

10
0

13
3.

47
7

13
4.

30
2

14
0.

42
0

16
1.

11
0

18
9.

51
7



10 9 8 7 6 5 4 3 2 1 ppm
3.

74
1

6.
92

9
6.

94
9

6.
96

9
7.

25
6

7.
27

8
7.

31
9

7.
33

7
7.

35
6

7.
37

1
7.

44
7

7.
46

4
7.

68
5

7.
70

3

9.
46

2

3.
08

2.
23

5.
69

1.
29

2.
00

0.
95



16
0.

88
1

16
3.

31
8

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

50
.4

76

11
3.

42
0

11
3.

63
5

12
4.

13
3

12
7.

90
4

12
8.

85
8

12
8.

98
9

12
9.

91
8

13
1.

41
5

13
1.

86
5

13
2.

05
6

13
2.

13
7

13
9.

18
6

16
1.

06
1

19
2.

40
2



10 9 8 7 6 5 4 3 2 1 ppm
3.

74
6

6.
92

8
6.

95
0

6.
97

1
7.

26
1

7.
28

2
7.

40
9

7.
41

7
7.

54
4

7.
56

3
7.

60
7

9.
60

3

3.
00

0

2.
09

7

3.
61

1
2.

08
6

1.
14

3
0.

93
9

0.
93

2



16
1.

03
6

16
3.

48
4

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

51
.8

77

11
4.

35
1

11
4.

56
4

12
0.

79
3

12
4.

83
6

12
7.

33
8

12
7.

79
3

12
8.

79
2

12
9.

51
4

12
9.

54
7

13
1.

31
0

13
2.

00
7

13
2.

05
3

13
2.

08
6

13
4.

23
6

14
0.

42
0

16
1.

18
1

18
9.

73
8



10 9 8 7 6 5 4 3 2 1 ppm
3.

74
1

7.
15

4
7.

17
5

7.
25

8
7.

28
6

7.
30

5
7.

37
9

7.
39

8
7.

42
5

7.
44

4
7.

55
7

7.
57

6
7.

61
9

9.
69

5

3.
04

2.
11

1.
64

4.
14

1.
06

1.
00

0.
93



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

51
.9

40

12
0.

85
1

12
1.

76
5

12
4.

64
7

12
7.

34
4

12
7.

89
0

12
9.

48
7

12
9.

63
0

13
0.

63
3

13
1.

09
8

13
1.

93
0

13
1.

98
3

13
2.

10
3

13
4.

31
6

14
0.

43
3

16
1.

11
6

18
9.

48
6



10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

2.
02

22

3.
63

28

7.
27

87
7.

28
28

7.
28

64
7.

29
16

7.
29

69
7.

30
23

7.
33

81
7.

34
78

7.
34

88
7.

35
37

7.
35

75
7.

36
27

7.
37

19
7.

53
93

7.
54

80

9.
80

84

3.
08

2

3.
03

9

2.
02

5
2.

91
7

1.
00

0

0.
91

0



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

29
.0

57

51
.4

88

12
0.

79
6

12
6.

36
8

12
6.

80
0

12
7.

47
3

12
7.

56
5

12
9.

83
2

13
1.

33
6

13
4.

01
8

16
1.

27
5

19
4.

43
1



10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

2.
03

01

2.
36

84

3.
64

29

7.
14

97
7.

17
18

7.
19

05
7.

19
34

7.
23

84
7.

51
50

7.
52

36

9.
85

42

3.
07

2

3.
15

4

3.
00

0

4.
01

1

1.
01

7

0.
94

9



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

21
.2

45

29
.0

99

51
.4

42

12
0.

69
4

12
6.

41
1

12
6.

81
0

12
8.

33
2

12
9.

70
1

13
0.

82
8

13
1.

55
6

13
7.

11
4

16
1.

24
3

19
4.

61
1



10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

1.
99

93

2.
36

00

3.
64

79

7.
07

93
7.

08
03

7.
10

03
7.

10
18

7.
14

35
7.

14
49

7.
16

39
7.

23
96

7.
26

01
7.

27
88

7.
53

78
7.

54
65

9.
53

82

3.
07

6

3.
15

4

3.
00

0

1.
83

3
1.

02
7

1.
24

1
0.

92
1

1.
00

6



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

21
.3

20

29
.1

05

51
.4

66

12
0.

69
0

12
6.

01
6

12
6.

90
0

12
7.

04
9

12
7.

46
8

12
8.

27
9

13
0.

48
2

13
1.

49
5

13
3.

79
1

13
7.

05
2

16
1.

12
7

19
4.

51
5



10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

1.
91

75
2.

07
35

3.
61

17

7.
09

95
7.

11
92

7.
16

63
7.

17
09

7.
17

25
7.

18
19

7.
18

81
7.

20
06

7.
20

66
7.

22
12

7.
22

26
7.

23
65

7.
23

93
7.

25
22

7.
25

55
7.

25
82

7.
27

12
7.

27
44

7.
60

82
7.

61
70

9.
77

57

3.
04

0
3.

02
7

3.
00

0

1.
03

9
3.

33
3

0.
98

4

0.
98

8



260 240 220 200 180 160 140 120 100 80 60 40 20 ppm

19
.9

42

28
.5

45

51
.5

21

12
0.

70
1

12
5.

26
5

12
6.

49
5

12
6.

71
8

12
7.

72
3

12
9.

49
6

12
9.

53
2

13
0.

52
7

13
4.

05
6

13
6.

39
6

16
1.

19
5

19
4.

36
0



10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

2.
13

39

3.
65

04

7.
16

00
7.

18
12

7.
46

30
7.

48
42

7.
50

92
7.

51
76

9.
88

96

3.
05

0

3.
00

0

1.
95

3
1.

96
9

1.
00

7

0.
93

9



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

28
.9

18

51
.5

93

12
0.

96
5

12
1.

64
9

12
6.

18
8

12
6.

78
3

12
9.

90
2

13
0.

63
0

13
1.

61
1

13
2.

88
2

16
1.

09
2

19
3.

75
7



10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

2.
04

09

3.
57

43

7.
13

96
7.

16
01

7.
23

90
7.

25
98

7.
44

24
7.

45
06

9.
67

63

3.
00

0

3.
03

4

2.
19

7
2.

03
8

1.
01

7

0.
90

0



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

28
.9

29

51
.5

88

12
1.

00
9

12
6.

35
3

12
6.

61
8

12
7.

72
2

12
9.

90
3

13
1.

27
9

13
2.

34
7

13
3.

44
8

16
1.

06
5

19
3.

71
1



10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

2.
04

58

3.
65

36
3.

82
41

6.
89

34
6.

91
52

7.
20

58
7.

22
78

7.
51

93
7.

52
81

9.
72

92

3.
10

1

3.
06

3
3.

14
7

2.
07

1

1.
97

9

1.
00

0

0.
95

6



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

29
.0

89

51
.4

69

55
.0

88

11
3.

05
3

12
0.

75
3

12
5.

89
1

12
6.

34
4

12
6.

85
2

13
1.

05
0

13
1.

19
3

15
9.

00
6

16
1.

23
9

19
4.

52
7



10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

2.
25

04

3.
65

46

7.
44

44
7.

46
59

7.
55

59
7.

56
42

8.
19

47
8.

21
63

9.
78

31

3.
00

0

3.
01

2

1.
94

7
1.

10
1

2.
05

3

0.
95

5





10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

2.
39

44
2.

59
29

3.
85

68

7.
42

70
7.

43
56

9.
47

16

3.
07

8
3.

01
1

3.
13

7

1.
00

0

0.
93

7



190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

11
.5

85

28
.2

47

51
.4

66

12
1.

16
3

12
5.

53
7

12
7.

19
7

12
9.

16
7

16
2.

02
5

19
4.

04
3






















