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Figure S1. Effect of reagents on the rate of the preparation of urea
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Figure S2. Effect of amount on the rate of the preparation of urea structure 
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1H NMR spectrum of allyl phenylcarbamate (1a)

 (T
ho

us
an

ds
)

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

X : parts per Million : 13C

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

 15
3.2

70

 13
7.7

95

 13
2.4

52
 12

9.0
56

 12
3.5

16
 11

8.7
34

 11
8.2

46

  7
7.3

76
  7

7.2
60

  7
7.0

56
  7

6.7
42

  6
5.8

60

13C NMR spectrum allyl phenylcarbamate (1a)

H
N

O

O

H
N

O

O



Allyl p-tolylcarbamate (1b)
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1H NMR spectrum of Allyl p-tolylcarbamate (1b)
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Allyl 4-chlorophenylcarbamate (1c)
 (T

ho
us

an
ds

)
0

10
.0

20
.0

30
.0

40
.0

50
.0

X : parts per Million : 1H

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

   7
.37

1
   7

.34
9

   7
.29

5
   7

.29
0

   7
.28

4
   7

.27
8

   7
.27

3
   7

.25
9

   6
.73

2

   6
.01

5
   5

.98
8

   5
.97

2
   5

.94
6

   5
.40

3
   5

.30
5

   5
.30

2
   5

.27
7

   4
.70

4
   4

.69
3

   4
.69

1
   4

.67
9

2.0
7

2.0
1

2.0
1

1.0
1

1.0
0

1.0
0

1.0
0

1H NMR spectrum of allyl 4-chlorophenylcarbamate (1c)
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Allyl benzylcarbamate (1d) 
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1H NMR spectrum of Allyl benzylcarbamate (1d) 
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Allyl methyl(phenyl)carbamate (1e)
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1H NMR spectrum of allyl methyl(phenyl)carbamate (1e)
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1-benzyl-3-phenylurea (3a) 
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1H NMR spectrum of 1-benzyl-3-phenylurea (3a) 
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1-butyl-3-phenylurea (3b) 
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1H NMR spectrum of 1-butyl-3-phenylurea (3b) 
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N-phenylpiperidine-1-carboxamide (3c)
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1H NMR spectrum of N-phenylpiperidine-1-carboxamide (3c)
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3-phenyl-1,1-dipropylurea (3d)
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1H NMR spectrum of 3-phenyl-1,1-dipropylurea (3d)
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1H NMR spectrum of N-phenylpyrrolidine-1-carboxamide (3e)
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1H NMR spectrum of 1-benzyl-3-p-tolylurea (3f)  
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1H NMR spectrum of N-p-tolylpiperidine-1-carboxamide (3h)

 (T
ho

us
an

ds
)

0
1.0

2.0
3.0

4.0
5.0

6.0
7.0

8.0

X : parts per Million : 13C

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

 15
5.4

35

 13
8.6

26

 13
0.6

67
 12

9.0
78

 12
8.8

59

 12
0.1

99

  4
5.0

93
  4

0.6
32

  4
0.4

21
  4

0.2
17

  4
0.0

05
  3

9.8
01

  3
9.5

90
  3

9.3
78

  2
5.9

81
  2

4.6
04

  2
0.7

91

13C NMR spectrum of N-p-tolylpiperidine-1-carboxamide (3h)

H
N N

O

H
N N

O



1-benzyl-3-(4-chlorophenyl)urea (3i)
 (T

ho
us

an
ds

)
-1

.0
1.0

3.0
5.0

7.0
9.0

11
.0

13
.0

15
.0

17
.0

19
.0

21
.0

23
.0

25
.0

X : parts per Million : 1H

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

   8
.71

5

   7
.45

1
   7

.42
9

   7
.32

0
   7

.31
3

   7
.30

9
   7

.27
6

   7
.25

4
   6

.68
4

   6
.66

9
   6

.65
4

   4
.30

7
   4

.29
2

   3
.32

6

   2
.51

7
   2

.51
2

   2
.50

8
   2

.50
3

   2
.49

9

7.0
2

2.0
0

2.0
6

1.0
6

1.0
8

1H NMR spectrum of 1-benzyl-3-(4-chlorophenyl)urea (3i)
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1H NMR spectrum of N-(4-chlorophenyl)piperidine-1-carboxamide (3k)
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1H NMR spectrum of 3-benzyl-1-methyl-1-phenylurea (3q) 
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1H NMR spectrum of N-methyl-N-phenylpiperidine-1-carboxamide (3r)
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1H NMR spectrum of 2,2,2-trichloroethyl phenylcarbamate (4a)
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 (T

ho
us

an
ds

)
0

2.0
4.0

6.0
8.0

10
.0

12
.0

14
.0

16
.0

18
.0

20
.0

22
.0

24
.0

26
.0

28
.0

X : parts per Million : 1H

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

   7
.39

7
   7

.37
8

   7
.36

1
   7

.33
8

   7
.32

0
   7

.28
4

   5
.33

4

   4
.79

0

   4
.46

2
   4

.44
7

5.0
2

2.0
0

2.0
2

1.0
5

1H NMR spectrum of 2,2,2-trichloroethyl benzylcarbamate (4b)
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2,2,2-trichloroethyl piperidine-1-carboxylate (4c)
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1H NMR spectrum of 1-isobutyl-3-phenylurea (6b)
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N-butylpiperidine-1-carboxamide (6h)
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1H NMR spectrum of N-butylpiperidine-1-carboxamide (6h)
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N-phenylmorpholine-4-carboxamide (6l)
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1H NMR spectrum of N-phenylmorpholine-4-carboxamide (6l) 
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N-benzylpyrrolidine-1-carboxamide (6n)
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1H NMR spectrum of N-benzylpyrrolidine-1-carboxamide (6n)
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HRMS analysis of 3-benzyl-1-methyl-1-phenylurea
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HRMS analysis of 2,2,2-trichloroethyl phenylcarbamate
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HRMS analysis of 2,2,2-trichloroethyl piperidine-1-carboxylate 
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HRMS analysis of benzyl phenylcarbamate
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HRMS analysis of benzyl benzylcarbamate

H
N

O

O



HRMS analysis of 1-isobutyl-3-phenylurea
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HRMS analysis of N-butylpiperidine-1-carboxamide
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HRMS analysis of Dipiperidin-1-ylmethanone
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HRMS analysis of N-phenylmorpholine-4-carboxamide
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HRMS analysis of N-benzylpyrrolidine-1-carboxamide
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