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[(LDipp)H]+[SbF4]– (1) 

  

Reaction “[SbF3(tmen)] + (LDipp) –> [(LDipp)H]+[SbF4]–”: 

 

1H NMR spectrum CD3CN 

19F spectrum NMR CD3CN 
13C spectrum NMR CD3CN 

Raman spectrum 

Superimposed spectra of reaction (LDipp) + SbF3 -> [(LDipp)H]+[SbF4]– (1) performed in CH3CN vs. CD3CN 
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1H NMR spectrum of [(LDipp)H]+[SbF4]– in CD3CN, Frequency (MHz) 302.97: 

SbF3TMEDA_IPRC_CD3CN_1H.esp
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19F NMR spectrum of [(LDipp)H]+[SbF4]– in CD3CN, Frequency (MHz) 285.05: 

SbF3TMEDA_IPRC_CD3CN_19F.esp
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13C NMR spectrum of [(LDipp)H]+[SbF4]– in CD3CN, Frequency (MHz) 76.19: 

SBF3TMEDA_IPRC_CD3CN_13C.ESP
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Raman spetra of [(LDipp)H]+[SbF4]– (1)  
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Superimposed spectra of reaction (LDipp) + SbF3 -> [(LDipp)H]+[SbF4]– (1) performed in CH3CN vs. CD3CN  

 
 

 
Figure 1: Superimposed spectra of reaction “SbF3 + (LDipp)” performed in CH3CN vs. CD3CN. Reaction in CH3CN (blue) shows all imidazolium peaks for protons (e) 
and (b) while reaction in CD3CN (green) shows no imidazolium peaks, showing: a) proton (e) arrises from solvent molecule and b) all three imidazolium protons 
(e) and (b) undergo H/D exchange with deuterated solvent. Red spectra, for comparison, represents isolated product of [(LDipp)H]+[SbF4]– (1) 
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[SbF3(tmen)] (2) 

 

Reaction “SbF3 + 3tmen + –> [SbF3(tmen)]”: 

 

1H NMR spectrum in THF-d8 
19F NMR spectrum in THF-d8 
1H NMR spectrum in C6D6 
19F NMR spectrum in C6D6 

Raman spectrum 
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1H NMR spectrum of [SbF3(tmen)] complex in THF-d8, Frequency (MHz) 302.97: 

 

SbF3_TMEDA_THFD8_1H.esp
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19F NMR spectrum of [SbF3(tmen)] complex in THF-d8, Frequency (MHz) 285.05:   

 

SbF3_TMEDA_THFD8_19F.esp
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1H NMR spectrum of [SbF3(tmen)] complex in C6D6, Frequency (MHz) 302.97:  

SbF3_TMEDA_1H_C6D6.esp
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19F NMR spectrum of [SbF3(tmen)] complex in C6D6, Frequency (MHz) 285.05: 

SbF3_TMEDA_19F_C6D6.esp
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Raman spectra of [SbF3(tmen)] (2)  
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[(LDipp)SbF3] (3) 

 

Reaction “[SbF3(tmen)] + (LDipp) –> [(LDipp)SbF3]”: 

1H NMR spectrum in C6D6 
19F NMR spectrum in C6D6 

13C NMR spectrum in C6D6 

 

Reaction “[SbF3(tmen)] + (LDipp) +2tmen –> [(LDipp)SbF3]”: 

1H NMR spectrum in C6D6 

 

Reaction “SbF3 + (LDipp) + 2dme –> [(LDipp)SbF3]”: 

1H NMR spectrum in C6D6 
19F NMR spectrum in C6D6 
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1H NMR spectrum for reaction “[SbF3(tmen)] + (LDipp) –> [(LDipp)SbF3]” in C6D6, Frequency (MHz) 302.97: 

209_SBF3TMEDA_IPRC_C6D6_1H_240715_LABELED_SHORT.ESP

10 9 8 7 6 5 4 3 2 1 0 -1

Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a

li
z
e

d
 I
n

te
n

s
it
y

12.4312.3311.733.764.001.7811.201.99

Si grease

free tmen CH3 protons

free tmenCH2 protons

c

b

a + residual C6D6 

solvent peak

residual C6D6 

solvent peak

a

d

7
.2

7
7

.2
6

7
.2

4
7

.1
7 7
.1

6
7

.1
5

7
.1

4 6
.5

5

2
.9

8
2

.9
6

2
.9

3
2

.9
1

2
.2

3
2

.0
6

1
.3

5
1

.3
2

1
.1

5
1

.1
3

0
.2

9

 



 

S17 

 

19F NMR spectrum for reaction “[SbF3(tmen)] + (LDipp) –> [(LDipp)SbF3]” in C6D6, Frequency (MHz) 285.05: 

SBF3TMEDA_IPRC_C6D6_19F.ESP
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13C NMR spectrum for reaction “[SbF3(tmen)]+ (LDipp) –> [(LDipp)SbF3]” in C6D6, Frequency (MHz) 76.19: 
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1H NMR spectrum for reaction “[SbF3(tmen)] + (LDipp) + 2tmen –> [(LDipp)SbF3]” in C6D6, Frequency (MHz) 302.97:  
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19F NMR spectrum for reaction “[SbF3(tmen)] + (LDipp) + 2tmen –> [(LDipp)SbF3]” in C6D6, Frequency (MHz) 285.05:  
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1H NMR spectrum for reaction “SbF3 + (LDipp) + 2dme –> [(LDipp)SbF3]” in C6D6, Frequency (MHz) 302.97: 
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19F NMR spectrum for reaction “SbF3 + (LDipp) + 2dme –> [(LDipp)SbF3]” in C6D6, Frequency (MHz) 285.05: 

 

SBF3_IPRC_DME_C6D6_19F.ESP
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[(LDipp)2SbF2]+[SbF4]– (4) 

 

Reaction:  “[SbF3(tmen)] + (LDipp) –> [(LDipp)2SbF2]+[SbF4]–”  

or 

“SbF3 + 2dme + (LDipp) –> [(LDipp)2SbF2]+[SbF4]–” 

 

Raman spectrum 

  



 

S24 

 

Raman spectra of [(LDipp)2SbF2]+[SbF4]– (4)  
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[(Cl2LDipp)H]+[SbF4]– (5) 

 

1H NMR spectrum in THF-d8 
19F NMR spectrum in THF-d8 
1H NMR spectrum in C6D6 – empty, no other product could be obtained. 

Raman spectra 
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1H NMR spectrum of [(Cl2LDipp)H]+[SbF4]– in THF-d8, Frequency (MHz) 302.97:  
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19F NMR spectrum of [(Cl2LDipp)H]+[SbF4]– in THF-d8, Frequency (MHz) 285.05: 
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1H NMR spectrum of [(Cl2LDipp)H]+[SbF4]– in C6D6, Frequency (MHz) 302.97: 
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Raman spectra of [(Cl2LDipp)H]+[SbF4]– (5)  
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CSD search details 

Cambridge Structural Database1 was used for search of existing struc-
tures. Search was performed in the following way using CCDC Con-
Quest Version 1.18 (Built RC1).2 

 

 

 

 

 

 

Table 1: Number of structures with different number of bonded atoms (n) for MF compounds 

n number of crystal 
structures found 

2 9 

3 1 

4 29 

5 12 

6 44 

7 0 

SUM 95 
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