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Copies of NMR spectra 

 

3-(4-Chlorophenyl)-1-(2-isopropyl-5-methyl-cyclohexyloxycarbonylmethyl)-6,7-dihydro-5H-

pyrrolo[1,2-a]imidazol-1-ium chloride (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 1.0P
P

M
P

P
M

8
.0

9
7

7
.7

2
2

7
.7

1
7

7
.7

0
6

7
.7

0
1

7
.6

9
5

7
.6

5
9

7
.6

5
3

7
.6

4
8

7
.6

3
7

7
.6

3
1

5
.3

8
2

5
.3

3
8

5
.2

8
9

5
.2

4
4

4
.7

2
7

4
.5

5
1

4
.5

3
3

4
.5

1
5

3
.3

3
3

3
.2

1
8

3
.2

0
2

2
.7

6
2

2
.7

4
4

2
.7

2
6

2
.5

4
2

2
.5

2
5

2
.5

2
0

2
.5

1
1

2
.5

0
7

2
.5

0
2

2
.4

9
8

2
.4

9
3

1
.6

7
0

1
.6

4
2

1
.0

7
5

1
.0

4
6

0
.9

0
8

0
.8

9
2

0
.8

7
5

0
.7

4
6

0
.7

2
9

0
.9

9

4
.0

0

1
.9

9

1
.0

3

2
.0

9

2
.1

8

2
.1

7

2
.0

7

4
.0

7

2
.0

6

7
.0

4

3
.0

3

5.fid

File name: 5.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768

dmso new 

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20P
P

M
P

P
M

1
6
6
.1

0

1
5
4
.6

0

1
3
4
.3

4

1
2
9
.4

6

1
2
9
.1

2

1
2
8
.2

3

1
2
4
.8

7

1
2
3
.6

8

7
5
.9

3

4
9
.0

5

4
8
.7

5

4
6
.3

1

4
0
.2

8

4
0
.1

9

4
0
.0

4

4
0
.0

3

4
0
.0

3

4
0
.0

2

3
9
.9

8

3
9
.8

2

3
9
.8

2

3
9
.7

7

3
9
.6

1

3
9
.6

1

3
9
.6

0

3
9
.5

7

3
9
.4

0

3
9
.3

6

3
9
.1

5

3
8
.9

4

3
3
.4

8

3
0
.7

6

2
5
.6

4

2
5
.6

4

2
5
.6

1

2
3
.1

0

2
2
.8

5

2
1
.7

9

2
0
.5

6

1
6
.2

2

5-c.fid

File name: 5-c.fid

Date: 15-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 38

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



3-(4-Fluorohenyl)-1-[(4-phenoxyphenylcarbamoyl)-methyl]-6,7-dihydro-5H-pyrrolo[1,2-

a]imidazol-1-ium chloride (6a) 
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3-(4-Chlorohenyl)-1-[(4-phenoxyphenylcarbamoyl)-methyl]-6,7-dihydro-5H-pyrrolo[1,2-

a]imidazol-1-ium chloride (6b) 
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3-(3,4-Dichlorohenyl)-1-[(4-phenoxyphenylcarbamoyl)-methyl]-6,7-dihydro-5H-pyrrolo[1,2-

a]imidazol-1-ium chloride (6c) 
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3-(4-Methoxyphenyl)-1-[(4-phenoxyphenylcarbamoyl)-methyl]-6,7-dihydro-5H-pyrrolo[1,2-

a]imidazol-1-ium chloride (6d) 

 

 
 

 
 

11.0 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 3.0P
P

M
P

P
M

1
1
.1

3
5

7
.9

8
4

7
.6

9
4

7
.6

7
1

7
.6

3
0

7
.6

0
8

7
.3

9
6

7
.3

7
7

7
.3

7
6

7
.3

5
7

7
.1

3
2

7
.1

2
4

7
.1

1
9

7
.1

1
6

7
.1

0
2

7
.0

3
7

7
.0

1
4

6
.9

8
1

6
.9

6
1

6
.9

6
0

5
.2

1
9

4
.5

2
1

4
.5

0
4

4
.4

8
6

3
.8

2
8

3
.3

3
8

3
.2

5
9

3
.2

4
1

3
.2

2
1

2
.7

6
3

2
.7

4
5

2
.7

2
6

2
.5

4
3

2
.5

2
6

2
.5

2
1

2
.5

0
8

2
.5

0
4

2
.4

9
9

0
.9

9

1
.0

0

3
.9

6

1
.9

1

2
.9

4

3
.6

8

2
.0

0

2
.0

3

3
.0

1

2
.0

7

2
.1

0

6d.fid

File name: 6d.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768

dmso new 

160 150 140 130 120 110 100 90 80 70 60 50 40 30P
P

M

6d-c.fid

File name: 6d-c.fid

Date: 03-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 36

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



1-[(4-Phenoxyphenylcarbamoyl)-methyl]-3-p-tolyl-6,7-dihydro-5H-pyrrolo[1,2-a]imidazol-1-ium 

chloride (6e) 
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1-(3,4-Dichlorobenzyl)-3-phenyl-6,7,8,9-tetrahydro-5H-imidazo[1,2-a]azepin-1-ium bromide (9) 
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File name: 8.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768
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File name: 8-c.fid

Date: 14-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 38

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



1-[2-(2-Difluoromethoxyphenyl)-2-oxoethyl]-3-phenyl-6,7,8,9-tetrahydro-5H-imidazo[1,2-

a]azepin-1-ium bromide (10a) 

 

 
 

 
 

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0P
P

M
P

P
M

8
.0

5
4

8
.0

5
0

8
.0

3
4

8
.0

3
0

7
.8

3
6

7
.8

1
6

7
.7

9
7

7
.7

9
3

7
.7

1
2

7
.6

3
2

7
.6

2
2

7
.6

1
8

7
.6

0
9

7
.6

0
5

7
.5

1
9

7
.5

1
1

7
.5

0
0

7
.4

9
5

7
.4

7
8

7
.4

5
9

7
.4

2
7

7
.4

2
3

7
.4

0
2

7
.2

4
5

5
.9

5
2

4
.2

3
3

4
.2

2
7

4
.2

2
3

4
.2

2
1

4
.2

2
0

4
.2

1
9

4
.2

1
7

4
.2

1
3

3
.3

3
0

3
.1

7
8

3
.1

7
4

3
.1

7
2

3
.1

6
8

3
.1

6
7

3
.1

6
6

3
.1

6
4

3
.1

6
2

3
.1

6
1

3
.1

5
8

3
.1

5
2

2
.5

4
2

2
.5

2
4

2
.5

2
0

2
.5

0
7

2
.5

0
2

2
.4

9
8

1
.9

0
8

1
.9

0
6

1
.9

0
1

1
.8

9
9

1
.8

9
7

1
.8

9
5

1
.8

9
1

1
.8

8
9

1
.8

8
1

1
.8

8
0

1
.8

7
8

1
.8

7
0

1
.8

6
7

1
.8

6
5

1
.8

6
4

1
.8

6
2

1
.8

5
8

1
.8

5
6

1
.7

3
9

1
.7

3
7

1
.7

3
6

1
.7

2
7

0
.9

8

1
.0

4

1
.0

2

3
.2

1

4
.8

5

2
.0

0

1
.9

9

2
.0

1

4
.0

5

2
.1

1

9.fid

File name: 9.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768
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File name: 9-c.fid

Date: 01-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 36

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



1-[2-(4-Isopropylphenyl)-2-oxoethyl]-3-phenyl-6,7,8,9-tetrahydro-5H-imidazo[1,2-a]azepin-1-ium 

bromide (10b) 
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File name: 10.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768
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File name: 10-c.fid

Date: 18-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 38

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



1-[2-Oxo-2-(4-phenoxyphenyl)-ethyl]-3-phenyl-6,7,8,9-tetrahydro-5H-imidazo[1,2-a]azepin-1-ium 

bromide (10c) 
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File name: 11.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768
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11-c.fid

File name: 11-c.fid

Date: 12-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 36

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



1-[2-(4-Cyclohexylphenyl)-2-oxoethyl]-3-(4-fluorophenyl)-6,7,8,9-tetrahydro-5H-imidazo[1,2-

a]azepin-1-ium bromide (10d) 
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File name: 12a.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768
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12a-c.fid

File name: 12a-c.fid

Date: 02-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 36

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



3-(4-Chlorophenyl)-1-[2-(4-cyclohexylphenyl)-2-oxoethyl]-6,7,8,9-tetrahydro-5H-imidazo[1,2-

a]azepin-1-ium bromide (10e) 
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12b.fid

File name: 12b.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768

dmso new 
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12b-c.fid

File name: 12b-c.fid

Date: 17-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 38

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



1-[2-(4-Bromophenyl)-2-oxoethyl]-3-(3,4-dichlorophenyl)-6,7,8,9-tetrahydro-5H-imidazo[1,2-

a]azepin-1-ium bromide (10f) 
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14.fid

File name: 14.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768
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14-c.fid

File name: 14-c.fid

Date: 31-Aug-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 36

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



3-(3,4-Dichlorophenyl)-1-[2-(4-methoxyphenyl)-2-oxoethyl]-6,7,8,9-tetrahydro-5H-imidazo[1,2-

a]azepin-1-ium bromide (10h) 
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10h

File name: 10h

Date: 

Operator: 

Solvent: 

SF: 299.9450 MHz

SW: 5099 Hz

NSC: -1

TE: 0 K

PW: 7.00 usec, RG: 0

AQ: 3.21 sec, RD: 1.50 sec

SI: 16384



3-(3,4-Dichlorophenyl)-1-[(isopropylphenylcarbamoyl)-methyl]-6,7,8,9-tetrahydro-5H-

imidazo[1,2-a]azepin-1-ium chloride (11) 
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13.fid

File name: 13.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768

dmso new 
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13-c.fid

File name: 13-c.fid

Date: 16-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 38

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



1-(2-Isopropyl-5-methyl-cyclohexyloxycarbonylmethyl)-3-(4-methoxyphenyl)-6,7,8,9-tetrahydro-

5H-imidazo[1,2-a]azepin-1-ium chloride (12) 
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15.fid

File name: 15.fid

Date: 13-Jul-2020

Operator: 

Solvent: dmso

SF: 400.0773 MHz

SW: 8013 Hz

NSC: 0

TE: 293 K

PW: 5.30 usec, RG: 30

AQ: 2.04 sec, RD: 0.00 sec

SI: 32768

dmso new 

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20P
P

M
P

P
M

1
6
6
.3

8

1
6
0
.5

8

1
5
0
.1

5

1
3
2
.9

7

1
3
1
.2

7

1
1
9
.4

7

1
1
7
.2

3

1
1
4
.7

9

7
5
.9

6

5
5
.4

3

4
8
.7

6

4
6
.8

4

4
6
.3

5

4
0
.2

5

4
0
.1

7

4
0
.0

1

4
0
.0

0

3
9
.9

9

3
9
.9

6

3
9
.8

0

3
9
.8

0

3
9
.7

9

3
9
.7

8

3
9
.7

5

3
9
.5

4

3
9
.3

8

3
9
.3

3

3
9
.1

2

3
8
.9

1

3
3
.4

8

3
0
.7

6

2
8
.7

8

2
6
.2

2

2
5
.5

9

2
3
.9

0

2
3
.0

2

2
2
.8

2

2
1
.7

8

2
0
.5

4

1
6
.1

5

15-c.fid

File name: 15-c.fid

Date: 12-Sep-2020

Operator: 

Solvent: dmso

SF: 100.6117 MHz

SW: 28409 Hz

NSC: 0

TE: 294 K

PW: 4.30 usec, RG: 38

AQ: 2.25 sec, RD: 0.00 sec

SI: 131072

dmso 0122 



4-(3,4-Dichlorophenyl)-1-(4-methoxyphenyl)-5,6,7,8-tetrahydro-2a,4a-diazacyclopenta[cd]azulene 

(14) 
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14

File name: 14

Date: 

Operator: 

Solvent: 

SF: 299.9450 MHz

SW: 5099 Hz

NSC: -1

TE: 0 K

PW: 7.00 usec, RG: 0

AQ: 3.21 sec, RD: 1.50 sec

SI: 16384


