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Table S1. Screening of temperature for preparation of azacyclesa 

 

Entry Aniline 

(equiv.) 

THF 

(equiv.) 

TiCl4 

(equiv.) 

DBU 

(equiv.) 

Temp. Yieldb 

(%) 

1 1 20 1.5 2.0 140 oC 93 

2 1 20 1.5 2.0 130 oC 93 

3 1 20 1.5 2.0 120 oC 93 

4 1 20 1.5 2.0 110 oC 54 

5 1  20 1.5 2.0 100 oC 8 

 
a Reaction conditions: compound 1a (2.0 mmol), THF 2a (40 mmol), TiCl4 (3.0 mmol), DBU 
(4.0 mmol), 14 h 
b Isolated yield after purification by flash column chromatography.  
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1-phenylpyrrolidine (3a) 

 

1H NMR spectrum of 1-phenylpyrrolidine (3a) 

 

13C NMR spectrum of 1-phenylpyrrolidine (3a) 
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1-p-tolylpyrrolidine (3b) 

 

1H NMR spectrum of 1-p-tolylpyrrolidine (3b) 
 

 

13C NMR spectrum of 1-p-tolylpyrrolidine (3b) 
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1-m-tolylpyrrolidine (3c)  

 

1H NMR spectrum of 1-m-tolylpyrrolidine (3c)  

 

 

13C NMR spectrum of 1-m-tolylpyrrolidine (3c)  
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1-(4-methoxyphenyl)pyrrolidine (3d) 

 

1H NMR spectrum of 1-(4-methoxyphenyl)pyrrolidine (3d) 

 

13C NMR spectrum of 1-(4-methoxyphenyl)pyrrolidine (3d)  
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1-(4-tert-butylphenyl)pyrrolidine (3e) 

 

1H NMR spectrum of 1-(4-tert-butylphenyl)pyrrolidine (3e) 

 

13C NMR spectrum of 1-(4-tert-butylphenyl)pyrrolidine (3e)  
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1-(3,5-dimethylphenyl)pyrrolidine (3f)  

1H NMR spectrum of 1-(3,5-dimethylphenyl)pyrrolidine (3f) 

 

13C NMR spectrum of 1-(3,5-dimethylphenyl)pyrrolidine (3f)  
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1-(2,6-dimethylphenyl)pyrrolidine (3g) 
 

 

1H NMR spectrum of 1-(2,6-dimethylphenyl)pyrrolidine (3g) 

 

13C NMR spectrum of 1-(2,6-dimethylphenyl)pyrrolidine (3g) 
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1-(4-chlorophenyl)pyrrolidine (3h) 

 

1H NMR spectrum of 1-(4-chlorophenyl)pyrrolidine (3h) 

 

13C NMR spectrum of 1-(4-chlorophenyl)pyrrolidine (3h)  
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1-(3-chlorophenyl)pyrrolidine (3i)  

 

1H NMR spectrum of 1-(3-chlorophenyl)pyrrolidine (3i) 

 

13C NMR spectrum of 1-(3-chlorophenyl)pyrrolidine (3i) 
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1-(4-fluorophenyl)pyrrolidine (3j)  

 

1H NMR spectrum of 1-(4-fluorophenyl)pyrrolidine (3j)  

 

13C NMR spectrum of 1-(4-fluorophenyl)pyrrolidine (3j)  
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1-(2,4-difluorophenyl)pyrrolidine (3k) 

 
1H NMR spectrum of 1-(2,4-difluorophenyl)pyrrolidine (3k)   

 

13C NMR spectrum of 1-(2,4-difluorophenyl)pyrrolidine (3k) 
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4-(pyrrolidin-1-yl)benzonitrile (3l) 

 

1H NMR spectrum of 4-(pyrrolidin-1-yl)benzonitrile (3l) 

 

13C NMR spectrum of 4-(pyrrolidin-1-yl)benzonitrile (3l) 
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1-(4-nitrophenyl)pyrrolidine (3m) 

 

1H NMR spectrum of 1-(4-nitrophenyl)pyrrolidine (3m) 

 

13C NMR spectrum of 1-(4-nitrophenyl)pyrrolidine (3m) 
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1-(naphthalen-1-yl) pyrrolidine (3n) 

 
1H NMR spectrum of 1-(naphthalen-1-yl)pyrrolidine (3n) 

 
13C NMR spectrum of 1-(naphthalen-1-yl)pyrrolidine (3n) 
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2-methyl-1-phenylpyrrolidine (4a) 

 

1H NMR spectrum of 2-methyl-1-phenylpyrrolidine (4a) 

 

13C NMR spectrum of 2-methyl-1-phenylpyrrolidine (4a) 
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2-methyl-1-m-tolylpyrrolidine (4b)  

 

1H NMR spectrum of 2-methyl-1-m-tolylpyrrolidine (4b)  

 

13C NMR spectrum of 2-methyl-1-m-tolylpyrrolidine (4b)  
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1-(3,5-dimethylphenyl)-2-methylpyrrolidine (4c) 

 

1H NMR spectrum of 1-(3,5-dimethylphenyl)-2-methylpyrrolidine (4c) 

 

13C NMR spectrum of 1-(3,5-dimethylphenyl)-2-methylpyrrolidine (4c)  
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1-(4-fluorophenyl)-2-methylpyrrolidine (4d)  

 

1H NMR spectrum of 1-(4-fluorophenyl)-2-methylpyrrolidine (4d)  

 

13C NMR spectrum of 1-(4-fluorophenyl)-2-methylpyrrolidine (4d)  

 (
T

ho
us

an
ds

)

0
10

.0
20

.0
30

.0
40

.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.

28
4

   
6.

95
8

   
6.

93
5

   
6.

54
4

   
6.

53
4

   
6.

52
9

   
6.

52
3

   
6.

51
8

   
6.

51
1

   
6.

50
7

   
6.

50
0

   
3.

86
2

   
3.

85
1

   
3.

84
6

   
3.

83
4

   
3.

83
0

   
3.

81
8

   
3.

81
3

   
3.

80
2

   
3.

41
8

   
3.

41
5

   
3.

17
5

   
3.

15
3

   
3.

13
6

   
3.

11
4

   
2.

09
9

   
2.

09
6

   
2.

09
2

   
2.

08
7

   
2.

06
8

   
1.

72
9

   
1.

72
4

   
1.

19
4

   
1.

17
9

3.
06

3.
04

2.
00

2.
01

1.
05

1.
01

1.
01

1.
01

 (
T

ho
us

an
ds

)

0
1.

0
2.

0
3.

0
4.

0
5.

0
6.

0
7.

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

 1
55

.8
07

 1
53

.4
89

 1
44

.0
06

 1
15

.5
86

 1
15

.3
67

 1
12

.2
25

 1
12

.1
52

  7
7.

33
3

  7
7.

01
2

  7
6.

69
8

  5
4.

02
9

  4
8.

72
3

  3
3.

21
9

  2
3.

40
1

  1
9.

36
3

N

F

N

F



S21 

 

1-phenylpiperidine (4e) 

 

1H NMR spectrum of 1-phenylpiperidine (4e) 

 
13C NMR spectrum of 1-phenylpiperidine (4e)  
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2-phenylisoindoline (4f)  

1H NMR spectrum of 2-phenylisoindoline (4f) 

 

13C NMR spectrum of 1H NMR spectrum of 2-phenylisoindoline (4f) 
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2-p-tolylisoindoline (4g) 

 

1H NMR spectrum of 2-p-tolylisoindoline (4g)  

 

13C NMR spectrum of 2-p-tolylisoindoline (4g)  
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2-(4-ethylphenyl)isoindoline (4h) 

1H NMR spectrum of 2-(4-ethylphenyl)isoindoline (4h) 

13C NMR spectrum of 2-(4-ethylphenyl)isoindoline (4h) 
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2-(4-chlorophenyl)isoindoline (4i)  

 1H NMR spectrum of 2-(4-chlorophenyl)isoindoline (4i) 

 

13C NMR spectrum of 2-(4-chlorophenyl)isoindoline (4i)  
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S26 

 

2-phenyl-1,2,3,4-tetrahydroisoquinoline (4j)  

 

1H NMR spectrum of 2-phenyl-1,2,3,4-tetrahydroisoquinoline (4j) 

 

13C NMR spectrum of 2-phenyl-1,2,3,4-tetrahydroisoquinoline (4j)  
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S27 

 

2-(3,5-dimethylphenyl)-1,2,3,4-tetrahydroisoquinoline (4k) 

 

1H NMR spectrum of 2-(3,5-dimethylphenyl)-1,2,3,4-tetrahydroisoquinoline (4k) 

 

13C NMR spectrum of 2-(3,5-dimethylphenyl)-1,2,3,4-tetrahydroisoquinoline (4k) 
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S28 

 

2-(4-chlorophenyl)-1,2,3,4-tetrahydroisoquinoline (4l)  

 
1H NMR spectrum of 2-(4-chlorophenyl)-1,2,3,4-tetrahydroisoquinoline (4l) 

 
13C NMR spectrum of 2-(4-chlorophenyl)-1,2,3,4-tetrahydroisoquinoline (4l) 

 



S29 

 

4-(3,4-dihydroisoquinolin-2(1H)-yl)benzonitrile (4m) 

 

1H NMR spectrum of 4-(3,4-dihydroisoquinolin-2(1H)-yl)benzonitrile (4m) 

 

13C NMR spectrum of 4-(3,4-dihydroisoquinolin-2(1H)-yl)benzonitrile (4m) 
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S30 

 

1-benzylpyrrolidine (8) 

 

1H NMR spectrum of 1-benzylpyrrolidine (8) 

 

13C NMR spectrum of 1-benzylpyrrolidine (8) 
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(1,4-di(pyrrolidin-1-yl)benzene) (11) 

 

1H NMR spectrum of (1,4-di(pyrrolidin-1-yl)benzene) (11) 

 

13C NMR spectrum of (1,4-di(pyrrolidin-1-yl)benzene) (11) 
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N-isopropyl-4-(pyrrolidin-1-yl)anilin (12) 

 

1H NMR spectrum of N-isopropyl-4-(pyrrolidin-1-yl)aniline (12) 

 

13C NMR spectrum of N-isopropyl-4-(pyrrolidin-1-yl)aniline (12) 
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1-(4-(pyrrolidin-1-yl)phenyl)piperidine (13) 

 

1H NMR spectrum of 1-(4-(pyrrolidin-1-yl)phenyl)piperidine (13) 

 

13C NMR spectrum of 1-(4-(pyrrolidin-1-yl)phenyl)piperidine (13) 


