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INTRODUCTION

Tonic liquids are kinds of liquid ionic compounds at room
temperature or near room temperature. They are also called
room temperature ionic liquids, room temperature molten salts,
organic ionic liquids, efc. They are liquid organic compounds
which are completely composed of cations of heterocyclic
compounds and other anions at room temperature or near room
temperature without any molecule'.

Compared with water and common organic solvents, ionic
liquids have many particular characters, such as low melting
point and wide temperature range in liquid state, thermo-
stability and chemical stability at relative high temperature,
very low vapour tension and viscosity, good conductivity and
big decomposition voltage, strong polarity and can dissolve
many organic and inorganic materials>’. Therefore, ionic
liquids show good applied foreground in the fields of electro-
chemistry*’, chemical separation®, organic synthesis’'’,
catalytic reaction''"", instrumental analysis'*'®, preparation of
nano-particulate materials'’*', media for preparing biological
products®, efc.

The sorts of ionic liquids are large. Different ionic liquid
can be designed and synthesized by changing the combination
of different anion and different cation according to practical
requirement™. There are two methods to synthesize ionic liquids,
i.e, one-step synthetic method and two-step synthetic method.
One-step synthetic method includes the necleophilic addition
reaction of necleophilic reagents - tertiary amine (such as
imidazole, pyridine and pyrrole) with halohydrocarbon or esters
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(such as carboxylic ester, sulfuric ester) and the neutralization
reaction of basic tertiary amine with acid to form target ionic
liquids by one-step*. Two-step method must be used if the
target ionic liquids could not be prepared by one-step®. The
synthesis of ionic liquids is organic reaction and it needs long
time and some special condition in general method. Micro-
wave irradiation (MW) is a new heating method and has some
special properties in chemical reaction such as not changing
the inner structure of molecule, fast temperature rising, short
reaction time, good reaction selectivity, high reaction yield
and so on. It was successful in synthesis of [Bmim]PFs,
[Rmim]PFs (R = p, b, c) ionic liquids ***. In this paper, micro-
wave-assisted synthetic method was adopted to synthesize
1-butyl-3-methylimidazolium bis(trifluoromethanesulfonyl)-
imide ([Bmim]NTHf,) ionic liquid by two-step method. The
structure of [Bmim]NTf, was identified by '"H NMR, infrared
spectrum and UV-VIS spectrum.

EXPERIMENTAL

Microwave-assisted syntheses of [Bmim]NTf, ionic
liquid: Ionic liquid intermediate, alkylimidazolium containing
bromic anion ([Bmim]Br) was synthesized from 1-methyl-
imidazole (CsHeN>, mim. AR grade, made in AlfaAeasar Co.
US) and 1-butylbromide(C4sHsBr, AR grade, made in the
National Combinational Chemicals Co, China) under micro-
wave irradiation. Then [Bmim]Br reacted with lithium
bis(trifluoromethanesulfony) imide (Li(CF;SO,).N, AR grade,
Japan Chemical Industry Co., Ltd.) to be the aimed product
[Bmim]NTHf,.
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First step: synthesis of the intermediate, as follow:

N/ :\N CHa(CH,)sBr NmN By
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6.8 mL 1-methylimidazole (CsHgN>)and 10 mL 1-butylbromide
(C4HsBr) were put into 100 mL round-bottom flask and then
be moved into the microwave reactor (MAS-I type microwave
reactor, frequency 2450 MHz, power 0-850 watte, temperature
control, made in Sineo Co. China). The primrose intermediate
of the ionic liquid intermediate, [Bmim]Br, was obtained after
the reaction continued for 20 minutes at 80 °C under magnetic
stirring and microwave irradiation.
The second step: exchange of anions, as follow:
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24.5 g lithium bis(trifluoromethanesulfony) imide [Li(CF;SO,),N]
was dissolved in 50 mL water and the [Bmim]Br prepared in
step one was added in this solution. The solution was stirred
for 3 h. The solution rested and separated two layers. The up
layer was water phase and was poured out. The down layer
was ionic liquid and was washed again and again by deionized
water till the washing water was neutral and no precipitate
occurred in it when a drop of AgNO; solution was added in.
The ionic liquid was then washed three times with 30 mL of
ether. Finally, the ionic liquid was reduced-pressure distilled
at 0.8 atm and 70 °C for 5 h. A colourless, transparent and oily
[Bmim]NTf, was obtained (yield 59.6 wt %).

RESULTS AND DISCUSSION

After being further purified and dried, [Bmim]NTf,
sample was analyzed and identified by UV-VIS, IR and
H' NMR spectra separately.

H' NMR spectral identification of [Bmim]NTf,: The
H'NMR spectrum of [Bmim]NTf, was obtained by the Swiss
Bruker DRX-500 H HNMR spectrograph. The deuteroacetone
was used as solvent. The sorts and content of hydrogen atoms
in the compound molecule could be identified by the group
amount of absorption peaks, the chemical displacement value
and the integral curves of the peak acreages. Then the construct
of the ionic liquid could be identified. The HNMR spectra of
[Bmim]NTf, was shown in Fig. 1.
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Chemical displacement data of hydrogen atom (black H was identified):
1H, s, NCHN 9.03 ppm; 2H, d, NCHCHN 7.82 ppm; 2H, t, NCH,(CH>),CH3
4.41ppm; 3H, s, NCH3 4.14 ppm; 2H, m, NCH,CH.CH,CH3; 1.94ppm; 2H,
m, N(CH>),CH,CHj3 1.38 ppm; 3H, t, N(CH,);CH; 0.96 ppm.

Fig. 1. 'H NMR spectra of [Bmim]NTf,

IR spectral analysis and identification of [Bmim]NTf,:
The IR spectrum of [Bmim]NTf, was drawn by IR spectrograph
(Ten Sor27, Germany Bruker). The sample was prepared by
KBr press slice method. The bound of metrical wavenumber
was 4000-400 cm™. The IR spectra were given in Fig. 2.

The 3500-3400 cm™ wavenumber was due to the N-H
retracting vibration absorption spectral band in the imidazole
ring. The band in 3200-3000 cm™ region was assigned for
C-H retracting vibration absorption spectral band in the
imidazole ring. The 3000-2900 cm™ was C-H unsymmetrical
and symmetrical retracting vibration absorption peak of the
methyl and methylene. The 2900-2600 cm™ was the N-CH
retracting vibration absorption peak. There was no peak in
2600-1700 cm™ region. The 1700-1400 cm™ was the frequency
section of imidazole ring. The 1400-1300 cm™ and the 1200-
1150 cm™ were the unsymmetrical and symmetrical retracting
vibration absorption peaks of O = S = O respectively. The
1150-1000 cm™ was retracting vibration absorption peaks of
C-F. The 1000-500 cm™ was C-C, C-N dactylogram sections
and C-H out-of-plane bending vibration absorption peaks.
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Fig. 2. IR spectra of [Bmim]NTf,

UV-VIS spectral analysis and identification of
[Bmim]NTf,: The sample of [Bmim]NTf, was dissolved in
methanol and the concentration was 3.0 x 10 mol L. The
UV-VIS absorption spectrum of [Bmim]NTf, solution was
measured by UV-VIS spectrometer (TU-1901, Beijing Purkinje
general instrument Co., Ltd.,). The sample of [Bmim]NTf,
solution was placed in 1-cm quartz colourimetric vessel to be
measured after [Bmim]NTf, was dissolved in methanol to be
3.0 x 10* mol L' solution. The scan wavelength is in 200-700
nm. The spectrum was shown in Fig. 3. It showed that [Bmim]|NTf,
had conjugate structure because of a strong absorption peak
in 296 nm. Moreover, -NR;R, group was jointed with an end
of the conjugate bond to bring p-7 conjugate effect and made
the spectrum be red shift.

Conslusion

The ionic liquid intermediate [Bmim]Br was firstly
synthesized from 1-methylimidazole (CsHe¢N>, mim) and
1-butylbromide (C4HoBr) under microwave irradiation and
magnetic stirring at 80 °C for 20 min. Then [Bmim]Br and
lithium bis(trifluoromethanesulfony) imide (Li(CF3SO,).N)
were dissolved in water and was mixed well by stirring for 3 h
to form the aimed product [Bmim]NTHf,. This synthetic method
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was sample, short time and there was no outgrowth. The yield
of [Bmim|NTf, was 59.6 % and higher than that by other
ordinary method. The structure of [Bmim]NTf, was charac-
terized and analyzed by '"H NMR, Infrared spectrum and UV-
VIS spectrum.
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Fig. 3. UV-VIS spectrum of [Bmim]NTf,
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