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1H NMR Ethyl-1-(2-nitro-1-phenylethyl)-2-oxocyclopentanecarboxylate 7b 
  

 
 
 
13C NMR Ethyl-1-(2-nitro-1-phenylethyl)-2-oxocyclopentanecarboxylate 7b 
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1H NMR Methyl-1-(2-nitro-1-phenylethyl)-2-oxocyclohexanecarboxylate 7c 

 

 13C NMR Methyl-1-(2-nitro-1-phenylethyl)-2-oxocyclohexanecarboxylate 7c 
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1H NMR Methyl-1-(2-nitro-1-phenylethyl)-2-oxocycloheptanecarboxylate 7d  
 

 
 
 

13C NMR Methyl-1-(2-nitro-1-phenylethyl)-2-oxocycloheptanecarboxylate 7d 
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 5 

1H NMR Methyl-2,3-dihydro-2-(2-nitro-1-phenylethyl)-1-oxo-1H-indene-2-carboxylate 7e  

 

 

13C NMR Methyl-2,3-dihydro-2-(2-nitro-1-phenylethyl)-1-oxo-1H-indene-2-carboxylate 7e  
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1H NMR Methyl-1-(1-(4-chlorophenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7f  

 

 

 
13C NMR Methyl-1-(1-(4-chlorophenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7f 
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 7 

1H NMR Methyl-1-(1-(4-bromophenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7g  

 
13C NMR Methyl-1-(1-(4-bromophenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7g  
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 8 

 

1H NMR Methyl-1-(1-(4-fluorophenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7h  

 

 
13C NMR Methyl-1-(1-(4-fluorophenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7h  
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1H NMR Methyl-1-(1-(4-methylphenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7i  

 
 
13C NMR Methyl-1-(1-(4-methylphenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7i  
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1H NMR Methyl-1-(1-(3-methoxyphenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7j  

 

 

13C NMR Methyl-1-(1-(3-methoxyphenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7j  
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1H NMR Methyl-1-(1-(4-nitrophenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7k 

 

13C NMR Methyl-1-(1-(4-nitrophenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7k 
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1H NMR Methyl-1-(1-(4-napthylphenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7l  

 
13C NMR Methyl-1-(1-(4-napthylphenyl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7l 
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1H NMR Methyl-1-(1-(furan-2-yl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7m  

 
 
13C NMR Methyl-1-(1-(furan-2-yl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7m  
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1H NMR Methyl-1-(1-(thiene-2-yl)-2-nitroethyl)-2-oxocyclopentanecarboxylate 7n  
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1H NMR of 4a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1H NMR of 4a’ 
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1H NMR of 4b  

 

1H NMR of 4c 
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1H NMR of 4c’ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1H NMR of 4d 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ab
un

da
nc

e
0

1.
0

2.
0

3.
0

4.
0

5.
0

X : parts per Million : Proton

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

8.
11

9
8.

10
3

7.
89

0
7.

87
5

7.
87

2
7.

78
4

7.
76

8
7.

59
8

7.
58

5
7.

55
0

7.
54

8
7.

53
6

7.
53

4
7.

53
1

7.
52

1
7.

51
7

7.
50

4
7.

49
0

7.
47

7

6.
01

1
6.

00
4

4.
64

0
4.

62
7

4.
61

4
4.

60
0

4.
51

7
4.

50
9

4.
22

6
4.

22
0

4.
16

4
4.

16
2

4.
15

7
4.

14
9

3.
31

1
3.

30
4

3.
28

6
3.

27
9

2.
93

1
2.

92
8

2.
90

4
2.

90
2

1.
53

9
1.

52
7

1.
45

4
1.

32
2

4.
36

2.
94

2.
88

2.
88

2.
01

1.
92

1.
02

1.
01

1.
00

1.
00

0.
99

0.
97

ab
un

da
nc

e
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

X : parts per Million : Proton

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

5.
96

4
5.

95
7

5.
94

9

4.
48

2
4.

47
5

4.
28

8
4.

28
2

4.
24

2
4.

23
7

4.
22

9

3.
37

7
3.

37
0

3.
35

2
3.

34
5

3.
11

4
3.

09
0

2.
97

9
2.

95
3

1.
48

6
1.

32
5

1.
31

5

1.
10

7
8.

77

3.
15

2.
69

1.
01

0.
92

0.
91

0.
90

0.
90

0.
88

0.
28

O

O

O

HO

N
H

4c'
1H-500 MHz, CDCl3

O

O

O

HO

N
H

4d
1H-500 MHz, CDCl3



 18 

1H NMR of 4e 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

1H NMR of 4f 
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1H NMR of 4g 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1H NMR of 4h 
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1H NMR of 4i 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

1H NMR of 4j 
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13C NMR of 4j  

 

 

 

DEPT of 4j 
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