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1
H and 

13
C NMR spectra of SO3H-functionalized ionic liquids

 

Compound A: 
1
H-NMR (400 MHz, CD3OD)  

 
13

C-NMR (100 MHz, CD3OD) 

 

N N
SO3

A
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1-butylsulfonic-2,3-dimethylimidazolium trifluoromethanesulfonate (3a): 

 
1
H-NMR (400 MHz, CD3OD) 

 
 

13
C-NMR (100 MHz, CD3OD) 

 

CF3SO3

[bsdmim][OTf]

N N
SO3H
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1-butylsulfonic-2,3-dimethylimidazolium hydrogen sulfate (4a): 

 
1
H-NMR (400 MHz, CD3OD) 

 
 
13

C-NMR (100 MHz, CD3OD) 

 

HSO4

N N
SO3H

[bsdmim][HSO4]
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1-butylsulfonic-2,3-dimethylimidazolium toluenesulfonate (5a): 

 
1
H-NMR (400 MHz, CD3OD) 

 
 

13
C-NMR (100 MHz, CD3OD) 

 

N N
SO3H

[bsdmim][pTSA]

p-TsO
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Compound B:  
1
H-NMR (400 MHz, CD3OD) 

 
 
 

13
C-NMR (100 MHz, CD3OD) 

 

N N
SO3

B
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1-butylsulfonic-3-methylimidazolium trifluoromethanesulfonate (3b): 

 
1
H-NMR (400 MHz, CD3OD) 

 
 

13
C-NMR (100 MHz, CD3OD) 

 

CF3SO3

[bsmim][OTf]

N N
SO3H
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1-butylsulfonic-3-methylimidazolium hydrogen sulfate (4b): 

 
1
H-NMR (400 MHz, CD3OD) 

 
 
13

C-NMR (100 MHz, CD3OD) 

 

HSO4

N N
SO3H

[bsmim][HSO4]
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1-butylsulfonic-3-methylimidazolium toluenesulfonate (5b): 

 
1
H-NMR (400 MHz, CD3OD) 

 
13

C-NMR (100 MHz, CD3OD) 

 

N N
SO3H

[bsmim][pTSA]

p-TsO
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Compound C: 
1
H-NMR (400 MHz, CD3OD) 

 
 

13
C-NMR (100 MHz, CD3OD) 

 
 

N
SO3

C
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1-butylsulfonic pyridinium trifluoromethanesulfonate (3c): 

 
1
H-NMR (400 MHz, CD3OD) 

 
 
13

C-NMR (100 MHz, CD3OD) 

 

CF3SO3

[bspy][OTf]

N
SO3H
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1-butylsulfonic pyridinium hydrogen sulfate (4c): 
 
1
H-NMR (400 MHz, CD3OD) 

 
13

C-NMR (100 MHz, CD3OD) 

 

HSO4

[bspy][HSO4]

N
SO3H
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1-butylsulfonic pyridinium toluenesulfonate (5c): 

 
1
H-NMR (400 MHz, CD3OD) 

 
13

C-NMR (100 MHz, CD3OD) 

 
 

[bspy][pTSA]

N
SO3H

p-TsO
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1
H and 

13
C NMR spectra of  dipyrromethane

 
derivatives

 

meso-(4-Nitrophenyl)dipyrromethane (8a):  

1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 

NH HN

8a

NO2
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meso-(Phenyl)dipyrromethane (8b): 
 

1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3)  

 
 

NH HN

8b
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meso-(4-Fluorophenyl)dipyrromethane (8c):  

 
1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 

NH HN

8c

F
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meso-(4-Chlorophenyl)dipyrromethane (8d): 

1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 

NH HN

8d

Cl
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meso-4-(dimethoxyamino)phenyl dipyrromethane (8e): 

1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 
 

NH HN

8e

NMe2
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meso-(3-Hydroxyphenyl)dipyrromethane (8f):  

1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 
 

NH HN

8f

OH
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meso-(2-Hydroxyphenyl)dipyrromethane (8g):  

1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 
 

NH HN

8g

OH
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meso-(3-Methoxy-4-hydroxyphenyl)dipyrromethane (8h):  

1
H-NMR (400 MHz, CDCl3) 

 
 
13

C-NMR (100 MHz, CDCl3) 

 
 

NH HN

8h

OH

OMe
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meso-(2-Hydroxy-3-methoxy)dipyrromethane (8i): 

1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 
 

NH HN

8i

OMe

OH
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meso-(2,5-dimethoxyphenyl)dipyrromethane (8j):  

1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 
 

NH HN

8j

OMe

MeO
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meso-(Furan-2-yl)dipyrromethane (8k):  

 
1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 
 

NH HN

O

8k
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Tripyrromethane (8l): 

 
1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 

NH HN

HN

8l
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meso-(Cyclopentyl)dipyrromethane (8m):  

 
1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 

H
N

H
N

NH HN

8m
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meso-(3-Phenylpropyl)dipyrromethane (8n):  

 
1
H-NMR (400 MHz, CDCl3) 

 
13

C-NMR (100 MHz, CDCl3) 

 
 

NH HN

8n

Ph
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meso-(Butyl)dipyrromethane (8o): 
 

 
1
H-NMR (400 MHz, CDCl3)

 

 

13
C-NMR (100 MHz, CDCl3) 

 

NH HN

8o


