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General Experimental Methods

Single Crystal X-Ray Diffraction Analysis (SCXRD): A single crystal of 1-ethyl-3-methyl-
imidazolium hydrogen carbonate 5 was mounted on a glass fiber attached on a goniometer head of a 
CCD diffractometer. X-rays were generated by a Mo/Kα radiation source (λ = 0.71073 Å) equipped 
with a graphite monochromator. Data collection was conducted at -100 oC which was achieved by 
streaming cold nitrogen over the crystal. Final unit cell parameters were determined by least squares 
refinement of the hemispherical data set obtained from 20 second exposures. Data were corrected for 
Lorentz and polarization effects and absorption using SADABS.1 The initial structure solution was 
carried out using the direct methods option in SHELXTL version 5.2 The positions of all non-hydrogen 
atoms were refined anisotropically. The hydrogen atoms were added and allowed to refine 
unconstrained in order to obtain proper close contact interactions.

Thermogravimetric Analysis (TGA): The range of thermal decomposition temperatures was 
determined by TGA using a thermogravimetric analyzer. Samples were analyzed on a platinum pan with 
dried air as the purge gas in the temperature range of 30-600 °C. The amount of IL used was between 2–
10 mg. The experimental protocol included three sections with initial heating of the sample to 75 °C 
with a constant heating rate of 5 °C/min, an isotherm at 75 °C for 30 minutes to ensure all moisture in 
the sample was removed, and heating the sample to 600 °C with a constant heating rate of 5 °C/min.

Nuclear Magnetic Resonance (NMR) Analysis: 1H, 13C and 19F NMR spectra were recorded using 
DMSO-D6 or CD3OD as solvent. The solvent was used as the internal standard. Chemical shifts (δ) are 
given in ppm; coupling constants (J) in Hz. splitting patterns are designated as s (singlet), br (broad), d 
(doublet), dd (doublet of doublets), t (triplet), q (quartet), m (multiplet).

Fourier Transform Infra Red (FT-IR) Analysis: All spectra were recorded with a FT-IR diamond 
ATR Crystal spectrometer.

CHNF Elemental Analysis: The [C2mim][F]·xHF compound was analyzed by an external company.
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Figure 1: Packing diagram viewed down b of 1-ethyl-3-methylimidazolium hydrogen carbonate 5, formed by reaction of 1 
ethyl-3-methylimidazolium-2-carboxylate with water. Note the presence of the usual carboxylate hydrogen bonded dimer 

motif.
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Figure 2: TGA of [C2mim][F]·xHF 6.
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Figure 3: 1H-NMR of the mixture of 1-ethyl-3-methylimidazolium-2-carboxylate 4 and 1-ethyl-3-methylimidazolium hydrogen carbonate 5 in CD3OD.
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Current Data Parameters
NAME     (Emim-2-COO washed with acetone in Methanol 13C) cr1-070507 13C
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20070705
Time              19.41
INSTRUM           spect
PROBHD   5 mm BBO BB-1H
PULPROG          zgpg30
TD                65536
SOLVENT            MeOD
NS                 1000
DS                    4
SWH           21645.021 Hz
FIDRES         0.330277 Hz
AQ            1.5139316 sec
RG                16384
DW               23.100 usec
DE                 6.00 usec
TE                300.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.00 usec
PL1               -2.00 dB
SFO1         90.5638160 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                0.00 dB
PL12              17.50 dB
PL13              17.50 dB
SFO2        360.1314405 MHz

F2 - Processing parameters
SI                32768
SF           90.5544989 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.40

Figure 4: 13C-NMR of the mixture of 1-ethyl-3-methylimidazolium-2-carboxylate 4 and 1-ethyl-3-methylimidazolium hydrogen carbonate 5 in CD3OD.
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Figure 5: 1H-NMR of the mixture of 1-ethyl-3-methylimidazolium-2-carboxylate 4 and 1-ethyl-3-methylimidazolium hydrogen carbonate 5 in DMSO.
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Current Data Parameters
NAME     (Emim-2-COO in DMSO 13C) cr1-061407(3)
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20070614
Time              17.06
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT            DMSO
NS                  200
DS                    4
SWH           21645.021 Hz
FIDRES         0.330277 Hz
AQ            1.5139316 sec
RG              14596.5
DW               23.100 usec
DE                 6.00 usec
TE                300.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.40 usec
PL1                0.00 dB
SFO1         90.5638160 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                0.00 dB
PL12              17.50 dB
PL13              17.50 dB
SFO2        360.1314405 MHz

F2 - Processing parameters
SI                32768
SF           90.5547610 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.40

Figure 6: 13C-NMR of the mixture of 1-ethyl-3-methylimidazolium-2-carboxylate 4 and 1-ethyl-3-methylimidazolium hydrogen carbonate 5 in DMSO.

N

NO

O

4

N

N
HO

O

O

5



S8

-2-117 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

0
.
0
1
7

1
.
4
0
9

1
.
4
2
9

1
.
4
4
9

2
.
5
1
8

2
.
5
2
3

2
.
5
2
7

3
.
4
0
1

3
.
8
6
4

4
.
1
7
7

4
.
1
9
8

4
.
2
1
8

4
.
2
3
8

7
.
7
2
0

7
.
8
0
5

9
.
1
9
1

1
3
.
7
3
8

0.
15

3.
00

1.
38

3.
94

3.
07

2.
00

1.
92

0.
93

1.
52

Current Data Parameters
NAME         Emim-F raw
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20070627
Time              21.48
INSTRUM           spect
PROBHD   5 mm BBO BB-1H
PULPROG            zg30
TD                65536
SOLVENT            DMSO
NS                   16
DS                    2
SWH            7440.476 Hz
FIDRES         0.113533 Hz
AQ            4.4040694 sec
RG                322.5
DW               67.200 usec
DE                 6.00 usec
TE                300.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.50 usec
PL1                0.00 dB
SFO1        360.1326081 MHz

F2 - Processing parameters
SI                32768
SF          360.1300000 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00

Figure 7: 1H-NMR of [C2mim][F]·xHF in DMSO.
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Figure 8: 1H-NMR of [C2mim][F]·xHF in DMSO.
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Figure 9: 13C-NMR of [C2mim][F]·xHF in DMSO.
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Current Data Parameters
NAME     (EmimF-19F)cr1-062907
EXPNO                 1
PROCNO                2

F2 - Acquisition Parameters
Date_          20070629
Time              15.47
INSTRUM           spect
PROBHD   5 mm Dual 19F/
PULPROG            zg30
TD               131072
SOLVENT            DMSO
NS                   32
DS                    0
SWH          100000.000 Hz
FIDRES         0.762939 Hz
AQ            0.6554150 sec
RG                  287
DW                5.000 usec
DE                 6.00 usec
TE                673.2 K
D1           3.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                19F
P1                36.50 usec
PL1               -6.00 dB
SFO1        470.5758960 MHz

F2 - Processing parameters
SI                65536
SF          470.6206050 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00

Figure 10: 19F-NMR of [C2mim][F]·xHF in DMSO.
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Figure 11: 19F-NMR of [C2mim][F]·xHF in DMSO.
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