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Deuterium Experiment: 

After adding 3-4 drops of D2O to the compound 3k and constantly stirring it for 12 hours, the 

1H NMR spectrum was recorded. The spectrum of the deuterated product 3k’ showed the 

complete disappearance of the N-H proton at δ = 3.90 ppm (Figure 1). 

 

 

  

Figure 1. (a) Spectrum of 3k before adding D2O (b) Spectrum of 3k’ after adding D2O 
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                                                             NMR Spectrums 

1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3a in CDCl3  
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3b in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3c in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3d in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3e in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3f in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3g in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3h in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3i in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3j in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3k in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3l in CDCl3 
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 1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3m in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3n in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3o in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3p in CDCl3 
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1H NMR (400 MHz) and 13C NMR (100 MHz) of compound 3q in CDCl3 

 

 

 

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a

li
z
e

d
 I
n

te
n

s
it
y

1.201.143.051.261.173.761.003.232.031.111.98

1
.9

7
3

4
1

.9
8

5
6

2
.0

0
6

4
2

.3
9

5
1

2
.4

0
6

1
2

.4
1

7
1

2
.6

2
1

2
2

.8
2

0
4

2
.8

5
1

0
2

.8
7

0
5

2
.9

4
3

9
2

.9
5

7
3

2
.9

6
7

1

3
.8

0
0

7
3

.8
0

6
8

3
.8

2
2

7

5
.4

4
7

0
5

.4
6

5
4

5
.4

8
4

9

6
.7

3
9

0
6

.7
9

1
5

6
.9

0
5

2
6

.9
2

4
8

7
.0

7
7

5
7

.2
3

6
4

7
.2

4
2

6
7

.2
5

9
7

7
.2

6
4

6
7

.2
8

1
7

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a

li
z
e

d
 I
n

te
n

s
it
y

2
8

.7
2

9
3

2
9

.7
3

5
5

3
0

.5
8

1
3

3
2

.2
5

1
0

5
5

.4
3

0
0

6
3

.7
0

5
6

7
6

.7
3

5
1

7
7

.0
5

5
9

7
7

.3
6

9
4

1
0

9
.8

9
5

8
1

1
2

.8
3

4
2

1
1

3
.3

9
5

6
1

1
6

.7
5

6
9

1
2

5
.4

3
3

5

1
2

9
.2

2
5

0

1
3

4
.8

5
3

9

1
4

5
.0

6
8

9

1
5

0
.6

9
7

8

1
5

9
.7

3
1

7


