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ABSTRACT

Sixexamples of 1-isopropyl imidazolium cation basednsted acid ionic liquids with counter anions sushQirf,
CHsSGy, GHsSOy, BF,, PRy ,NO; havebeen synthesized by acid- base neutralization i@aetnd anion exchange
metathesis reaction methods. The structure of épented ionic liquids has been confirmed byNMMR and mass
spectrometry.
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INTRODUCTION

Replacement of volatile organic solvemsrganic reactions by the more eco- friendly greelvents has been an
impressive development in chemical industries toicwpollution and other hazards [1]. The toxic Irdpais
properties of many synthesized solvents, chlorth&gdrocarbons are combined with serious environatéssues
[2-4] such as atmospheric emissions and contaminatiaqueous effluent making their use prohibitive. Theent
emphasis on novel media is also motivated by needah efficient method for recyclingnd reusable [5]
homogenous catalysts. lonic liquids serve as nieotetvents [6] like supercritical G7-9] in green technology
[10-13].

The recent literature reports have prompted thearebers to synthesis new classes of ionic ligsildse it has very
good physico-chemical properties such as low ngelginint, high polarity, non flammability, non-voilét, high
viscosity, negligible vapor pressure, high conduiti{14] reasonable thermal stability.[15]. lodiquids have been
referred as designer solvents [16].The literatunwesyy suggests that the use of imidazolium baseit iiquid as
solvent results in the greatest improvement towgrdsner process in many fields like chemical amafmaceutical
industries. The physical and chemical propertiesnidazolium based ionic liquids are easily tungiil€] by means
of changing substitution on nitrogen in the ringdaalso using different anions. The choice of sysitheof
imidazolium based ionic liquids is that numerousiraples of ionic liquids can be synthesized by changhe
substituent of N- centre of the imidazolium cateord changing the counter anions.
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Scheme 1: Synthesis of 1-Isopropyl imidazolium badeonic liquids

There are three methods to synthesize ionic liga)d&cid-base neutralization b) Quaternisation njoly exchange
by metathesis.a) Imidazolium basedrsted acidic ionic liquid can be easily synthesiagdeutralization method.
This is the simplest method to synthesize ioniaiticdue to the basic nature of imidazole and aetdire of strong
protic acids [18]. They can easily form salts. imjdazole combined with tertiary butyl bromide [16]form ionic
liquid on heating the reaction mixture HBr acid dsdbutene released from tertiary butyl bromidee Taleased
HBr gas will be abstracted by 1-isopropyl imidazfidbowed by conversion into desired ionic liqui. Different 1-
alkyl imidazolium based bnsted acidic ionic liquid [20§an be prepared by using different alkali metaissiite
KBF,4, KPF;, AQNG; and AgBr etc.

EXPERIMENTAL SECTION

Toluene, hexane, dichloromethane and methanol fxesaly distilled prior to use. Glassware was diiiredven at
120 °C overnight. Chemicals such as isopropyl bromittgt-butyl bromide, imdazole, acetic acid, glyoxal,
paraformaldehyde, Ammonium carbonate were purch&sed SD fine chemicals, India and used are reckive
Ammonium tetraflouroborate, potassium hexaflourcygtnate, silver nitrate were purchased from Alddichmicals
and used as received. 1-isopropyl imidazole wapapesl by using reported procedures[21]NMR spectra were
recorded in 400 mhz. Mass spectrometry was perfdromea Q-Tof premier [waters corporation]mass spewtter
operating in positive ion electro spray mode andhareol was used as a mobile phase The capillarycane
voltages were set at 2.5kv and 39.0kv. The dedolvaemperature was set to 360and the source temperature was
set to 108C.the cone gas was set was set to a flow rate .6L80 and the desolvation gas flow was maintaiaed
626.0L\HR

Synthesis of 1-Isopropyl imidazolium based brgnstedcidic ionic liquids.

Acid base neutralisation method

In a two neck flask, trifluromethanesulfonic acidmethanesulphonic acid or benzenesulfonic acidnfiibl) was
added to a toluene (10 mL) solution of 1-isoprapydiazole (10 mmol). The resulting mixture was hdate80°C
and stirred for 16 hr. The immiscible layers weeperated by decanting the toluene and the stickglymt was
washed with hexane and dried over vacuum.

(a) 1-isopropylimidazolium triflate (ImiPrHTA); Palyellow color liquid, yield 83 %'H NMR (DMSO-d;, 400
MHz): 9.16 (s, 1H, 2-6), 7.89 (d, 1H, 48), 7.69 (d, 1H, 56), 4.62 (m, 1H, EI(CHy),), 1.47 (d, 6H, CH(E5),).
ES-MSm/z 111.1 [M-CRSO;]".

(b) 1-isopropylimidazolium methanesulphonate (IhiMIS); Pale yellow color liquid, yield 88 %'H NMR
(DMSO-d;, 400 MHz): 9.17 (s, 1H, 244), 7.89 (d, 1H, 4€), 7.69 (d, 1H, 56), 4.61 (m,1H, E€I(CHs),), 2.32(s,
3H, CH;SO;), 1.47 (d, 6H, CH(Bl3),). ES-MSm/z 111.0 [M-CHSG;] ™.

(c) 1-isopropylimidazolium phenylsulfonate (ImiPrEJ Pale yellow color liquid, yield 90 %+ NMR (DMSO-d,

400 MHz): 9.12 (s, 1H, 248), 7.87 (d, 1H, 4€)), 7.67 (d, 1H, 56), 7.58 ( 2H, GHsSOs), 7.28 ( 3H, GHsSO),
4.61 (M,1H, GI(CHy),), 1.48 (d, 6H, CH(Ely),). ES-MSm/z 111.0[M-GHsSOy]".
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Metathesis Method

In a two neck flask, tertiary butyl bromide was addo a toluene (10 mL) solution of 1-isopropyliezole (10
mmol). The resulting mixture was heated to 80°C stimded for 16 h. The immiscible layers were saped by
decanting the toluene and the ionic liquids areatly washed with hexane and dried over vacuum.

Isopropylimidazolium bromide (ImiPrHBr); Pale brownlor liquid, yield 78%H NMR (CDCk, 400 MHz): 9.35
(s, 1H, 2-®H), 7.92 (d, 1H, 4@), 7.75(d, 1H, 5@), 4.65(m, 1H, €& (CHa),), 1.46 (d, 6H, CH (83),). ES-MSm/z
111.08 [M-BIT"

Metathesis followed by anion exchange method

10mmol of ammonium tetrafluroborate or potassiuxaflarophosphate or silver nitrate was added tolatiosn of
10mmol of 1-isopropylimidazolium bromide in (10 mCH,CI, / CH;OH (4:1). The resulting mixture stirred for 3
hours at room temperature. The solution was fittened the solvents were removed by vacuum.

(a) 1-isopropylimidazolium tetraflouroborate (ImiPFFB); Pale yellow color liquid, yield 86%H NMR (CDCl,
400 MHz): 9.24 (s, 1H, 24@), 7.92 (d, 1H, 48), 7.72 (d, 1H, 5@), 4.63 (m, 1H, EG(CHs;),), 1.48 (d, 6H,
CH(CHs),). ES-MSm/z 111.1 [M-BR]"

(b) 1-isopropylimidazolium hexaflurophosphate (ImilPIFP); Pale yellow color liquid, yield 87%H NMR
(CDCls, 400 MHz): 9.18 (s, 1H, 244), 7.89 (d, 1H, 4€@), 7.70 (d, 1H, 5@), 4.63 (m, 1H, € (CHs),), 1.48 (d,
6H, CH ((Hs),). ES-MSm/z 111.1 [M-PR]*

(c) l-isopropylimidazoliumnitrate (ImiPrHN); Pale yellow color liquid, yiel0% "H NMR (CDCk, 400 MHz):
9.13 (s, 1H, 2-8), 7.88 (d, 1H, 4€), 7.68 (d, 1H, 5@), 4.62 (m, 1H, & (CHs),), 1.47 (d, 6H, CH (H5),). ES-
MS m/z 111.1 [M-NQ]*

RESULTS AND DISCUSSION

Six examples of 1- isopropyl imidazolium based dotiquids (ILs) by changing the counter anions were
synthesized. The following reported procedures Haeen adapted to synthesize the ILs. a) An equivalé 1-
Isopropyl imidazolium bromide was treated with @ugiivalent of potassium tetrafluroborate or hexafhosphate
or silver nitrate, the resulting mixture was stirf@r 16 hours at 80°C. b) Treating one equivalsnt-isopropyl
imidazole with one equivalent of corresponding jgracids at 80°C results the ILs. The indicatiorha completion
of course of reaction was the formation of twoididtlayers in the flask. The immiscible layers eseperated by
decanting the toluene and the ionic liquids areeatgly washed with hexane and dried over vacuura. brlansted
acidic ionic liquids are soluble in polar protic snt such as water, methanol, ethanol, dichlorbaret,
chloroform, dimethyl sulfoxide, dimethyl formamidend immiscible with non polar solvents like hydndman
solvents [22]. All the synthesised 1-isopropyl iemdlium salts are liquids. All the ionic liquids reecharacterized
by H'NMR and mass spectroscopy.

Table 1: Spectral values of 1-isopropyl imidazoliunbased brgnsted acidic ionic liquids

"H-NMR Value (ppm) | ESI-MASS
2-CH | 4-CH| 5-CH (M/Z)
ImiPrHTA 916 | 7.89 | 7.69] 111.108
ImiPrHMS 917 | 7.89| 7.69] 111.109
ImiPrHPS 9.12 | 7.87] 7.67] 111.109
ImiPrHTFB | 9.24 | 7.92 | 7.72] 111.109
ImiPrHHFP | 9.18 | 7.89| 7.70| 111.108
ImiPrHN 9.13 [ 7.88 | 7.68] 111.109

lonic liquids

The proton NMR spectra of reported ionic liquidg@gest that 2-CH, 4-CH and 5-CH proton falls in taage of
9.12-9.24 ppm, 7.87-7.92 ppm, and 7.67-7.72 ppnpeas/ely. The chemical shift value of 1-isopropyl
imidazolium tetrafluroborate is higher than otha@ioas of 1-isopropyl imidazolium ionic liquids. Thelue of
sulfonium ion is just below that of the tetrafluovhte. The 4-CH and 5-CH proton value of 1-isoptopy
imidazolium tetrafluroborates higher 7.92, 7.72 ppm and 1- isopropyl benzemghenate value is lower 7.87, 7.67
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ppm. Moreover the positive ion gave the correspapditionic peak in the ESI mass spectrometry ([VM-4nd it
falls in the range of 111.1 (m/z)

Based on the observed chemical shifts for 2-CHopraif imidazolium moiety the acidity of ionic liqis has been
written in the following increasing order.

1-isopropyl imidazolium tetrafluroborate> 1-isopybpmidazolium hexaflurophosphate > 1-isopropyl dazolium
methanesulphonate>1-isopropyl imidazoliumtriflaté-isopropyl imidazoliumnitrate > 1-isopropyl imidazim
benzene sulphonate

CONCLUSION

Six examples of 1-isopropyl imidazolium based Isted acid ionic liquids has been synthesized aadackerized
by H'NMR and mass spectroscopy by changing the countens.
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