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Introduction

The coordination science of metallic nitrogen and sulfur mixes is a wellspring of
incitement to many examination laborers, because of the way that it has
special sound system compound, electrical, attractive materials, electronic, optoelectronics
part and sensor in bioinorganic science. The utilization of blended giver ligands
has expanded because of their reactant capability of their metal buildings in various
natural transformation.[1] They are significant in homogeneous catalysis since they give
adjustment and brief coordinative immersion to the metal community through
chelation until a functioning site is required.[2] An enormous number of giver ligands with
numerous contributor type stages (O,S,N,P,etc... .), charge and coordination number
have been described[3,4] . The giver ligands of type N are especially fascinating.
They are right now utilized as demonstrating dynamic destinations for metalloanzymes[5]
furthermore, they have been applied for electrical transmitters and restorative chemistry[6].They show
a hard contributor (N) and delicate giver (S) that can organize to a wide scope of metal particles .They
can tie to a similar metal specifically coordination state
giving an alternate bond strength and obligation for every contributor iota. There is too
a current interest in the fuse of these N, S giver molecules (normally the
ligands contain mix of imidazole gatherings or pyrazolyle or thiolato or
thioether utilitarian groups)in macrocycles and in polydentate ligands to
test the naturally applicable coordination's science, the supramolecular
science ,or the electrical conduction or synergist response of various metals[7]
Established researchers has demonstrated expanding revenue in heterogeneous
annular - N-mixes and its symmetric buildings, for its capacity educating 2
spanning and interfacing during more acidic carbon iotas, imidazolium or
benzimidazol rings for framing mixes containing spacer CH2CH2 or CH2CH2 CH2CHZ2[8] .
The logical has introduced different investigations about ionic fluids in green
planning during ongoing year's .also, ionic fluids are drawing in
extensive consideration as adaptable media and materials due to their impossible to miss
physicochemical properties, warm soundness, and simple reusing [9]
These days, natural salts, ionic salts and buildings have been utilized in the
expulsion of sulfur mixes from diesel fuel for utilization of its particular physical and
compound properties .Such as its warm soundness, and its dissolvability for an enormous
number of inorganic and natural compounds[10]



1. Synthesis of Ionic Liquids

The primary room temperature ionic fluid [EtNH3][NO3] (m.p. 120C) was found in 1914 [21],
however interest didn't create until the revelation of double ionic fluids produced using combinations of
aluminum(l1l) chloride and N-alkylpyridinium or 1,3-dialkylimidazolium chloride [22, 23].

lonic fluids come in two principle classifications, specifically, basic salts (made of a solitary anion and
cation) and parallel ionic fluids (salts where harmony is included). For instance, [EtNH3][NO3] is a
straightforward salt while combinations of alu-minum(lll) chloride and 1,3-dialkylimidazolium
chlorides (a parallel ionic fluid framework) contain a few distinctive ionic animal groups, and their
dissolving point and properties rely on the mole divisions of aluminum(lll) chloride and 1,3-
dialkylimidazolium chloride present.

The amalgamation of ionic fluids can be portrayed in two stages (Figure 1).

(1) The Formation of the Desired Cation. The ideal cation can be orchestrated either by the protonation
of the amine by a corrosive or through quaternization responses of amine with a haloalkane and
warming the blend.

(2) Anion Exchange. Anion trade responses can be completed by treatment of halide salts with Lewis
acids to frame Lewis corrosive based ionic fluids or by anion metathesis.

The most widely examined and utilized Lewis corrosive based ionic fluids are AICI3 based salts [25—
27]. Such salts include basic blending of the Lewis corrosive and the halide salt which brings about the
arrangement of more than one anionic animal categories relying on the proportion of quaternary halide
salt Q+X— and Lewis corrosive MXn as represented by the response among [emim]Cl and AICI3 in
Scheme 1.

At the point when [emim]ClI is available in molar abundance over AICI3 the ionic fluid shaped is
fundamental (1); nonetheless, the molar overabundance of AICI3 prompts the arrangement of an acidic
ionic fluid (3). At the point when both [emim]Cl and AICI3 are available in equimolar amounts, it
brings about the arrangement of nonpartisan ionic fluids. Aside from AICI3, other Lewis acids utilized
are AIEtCI2 [28], BCI3 [29], CuClI [30], and InCI3 [31] to make reference to a couple.

Anion metathesis is the technique of decision for the readiness of water and air stable ionic fluids
dependent on 1,3-dialkylimidazolium cations. This technique includes the

treatment of the halide salt with the silver/sodium/potassium

salts of NO2 —, NO3 —, BF4 —, SO42—, and CO2CH3 — or with the free corrosive of the suitable anion.
Table 1 gives instances of the couple of ionic fluids arranged by anion metathesis.

It is obvious from the above conversation that enormous number of ionic fluids can be imagined by
basic blend of various cations and anions. The assessed number of single ILs is 1018 which further
increments on the off chance that we incorporate twofold and ternary ionic fluids. Due to their



"customized” nature the ionic fluids discover applications as capacity media for harmful gases,
impetuses/solvents in natural unions, execution

added substances in shades, and frameworks [42—44].

A few as good as ever approachs utilizing nonconventional procedures, for example, light with
microwaves(MW) and force ultrasound (US), regardless of whether utilized alone or

in blend, have impressively improved the union of ILs, chopping down response times and improving
yields [45-47].The ongoing presentation of productive, solventless, onepot manufactured conventions
should make ILs less expensive and subsequentlyempower a more extensive utilization of these
neoteric solvents [48-50]

lonic Liquids as Catalysts

Although ionic liquids were initially introduced as alternativegreen reaction media because of their
unique physical andchemical properties, today they have marched far beyond

this border, showing their significant role in controlling thereaction as catalysts [70—75]. Depending
upon the functionalgroup attached to the cation and/or anion, the ionic liquid

may behave as an acidic, basic, or organocatalyst.4.1. As Acid Catalysts. The application of acidic
(Bronstedas well as Lewis) task specific ionic liquids (TSILs) as a catalytic material is growing rapidly
in the field of catalysis[76, 77]. Combining the useful characteristics of solid acidsand mineral acids,
TSILs have been synthesized to replacethe traditional mineral liquid acids, such as hydrochloric
acidand sulphuric acid, in the chemical reactions. In view of

green chemistry, the substitution of harmful liquid acids byreusable TSILs is one of the most promising
catalytic systemsin chemistry.The acidic nature of Bronsted acidic ionic liquids as catalysts has been
exploited for many organic transformations likePechmann reaction, Koch carbonylation, asymmetric
Aldolcondensation, Aza-Michael reaction, Beckmann rearrangement, synthesis of chalcones, oxidation
reactions and Prin’sreaction, synthesis of furfural, biodiesel, Hantzsch reaction,and Mannich reaction to
mention a few [78-89].

Esterification of alcohols by carboxylic acids has beencarried out in a halogen-free Bronsted acidic
ionic liquid, Nmethyl-2-pyrrolidinium methyl sulphonate under mild conditions, and without additional
solvent [90] (see Scheme 4).

2. Task Specific Ionic Liquids (TSILs)

In 1999, Davis Jr. furthermore, Forrester exhibited the idea of planning ionic fluid to communicate with
a solute in a particular way by utilizing a thiazolium based IL as a dissolvable impetus for the benzoin
buildup and presented the expression "task explicit ionic fluid" for such ILs in which utilitarian
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is consolidated as a piece of the cation and additionally anion structure [51, 52]. The covalent connection
of some useful gathering to cation/anion or both of a normal ionic fluid grants it the ability to carry on as
dissolvable as well as reagent or potentially impetus, impetus in the compound responses [53, 54] (see
Figures 2 and 3). (i) For model, protected to deal with Bronsted acidic ionic lig-uids containing sulphonic
corrosive gatherings were utilized as dissolvable as well as impetus for esterification and other corrosive
catalyzed responses [55].

(i) lonic fluids bearing annexed amines can isolate carbon dioxide from gas streams [56].

(iii)  lonic fluids with enormous fragrant head bunches show upgraded action for extraction of aromatics
in aque-ous biphasic frameworks [57].

(iv)  Tonic fluids with a fastened hydroxyl gathering (—OH) have been utilized as stage move impetus in
the syn-proposition of ethoxybenzene [58].

(v) lonic fluids containing metal ligating bunch discover use in the extraction of metal particles from
watery arrangement [59].

(vi)  lonic fluids with annexed carboxylate bunches have been utilized as supports for "IL-stage™ blend
which is a flexible augmentation of the strong stage combination idea [60].

A TSIL can be any of the accompanying two sorts [61]:

(1) A room temperature ionic fluid, having covalently connected practical gathering, acts as reac-tion
media as well as reagent/impetus.

(i) A twofold arrangement of some functionalized salt, which might be strong at room temperature,
broken up in con-ventional ionic fluid.

3.1. Blend of TSILs. Ordinary technique utilized for syn-thesizing a TSIL includes the uprooting of halide
from a natural by a parent imidazole, phosphine, etc whereby the natural halide as of now joins an ideal
practical gathering. The removal response is trailed by anion trade (see Figure 3)

This strategy is appropriate for the amalgamation of all ionic fluids which are steady towards bases;
nonetheless, in view of the solid basicity of imidazole, disposal of hydrogen halide or Hoff-mann end
happens now and again [62]. For the most part the useful gatherings have been acquainted
straightforwardly with the imidazolium moiety utilizing the immediate quaternization course. For instance,
imidazolium cation with hydroxyl bunches [58], carboxyl gatherings [60], thiol bunches [63], alkyne
bunches [64], allyl bunches [65], and fluorous chains [66] were effectively arranged. Wasserscheid and
colleagues acquainted another technique ology with orchestrate TSILs by utilizing Michael response.
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In this methodology the nucleophile is protonated utilizing the corrosive type of anion which will in the
end be fused into the ionic fluid [67] (see Figure 4). To orchestrate —OH bunch containing TSILs two
proce-dures have been accounted for as examined underneath. Holbrey et al. have depicted a basic, high
yielding one pot technique for the combination of liquor added imi-dazolium TSIL, an ionic fluid sort
which was beforehand hard to get ready neatly. Preformed imidazolium-H salt of TSIL anion is permitted
to respond with an epoxide prompting ring opening minus any additional liquor epoxide oligomerization
[68] (see Scheme 2). Bao et al. blended an imidazolium ring by the four parts buildup of amino acids,
smelling salts, formal-dehyde, and glyoxal. The method yields an optically dynamic TSIL [69] (see
Scheme 3).

4.lonic Liquids as Catalysts

Albeit ionic fluids were at first presented as elective green response media due to their exceptional physical
and substance properties, today they have walked a long ways past this line, indicating their critical job in
controlling the response as impetuses [70—75]. Contingent on the useful bunch appended to the cation as
well as anion, the ionic fluid may act as an acidic, essential, or organocatalyst.

As Acid Catalysts. The use of acidic (Bronsted just as Lewis) task explicit ionic fluids (TSILs) as a feline
alytic material is filling quickly in the field of catalysis [76, 77]. Consolidating the valuable attributes of
strong acids and mineral acids, TSILs have been integrated to supplant the customary mineral fluid acids,
for example, hydrochloric corrosive and sulphuric corrosive, in the synthetic responses. Considering green
science, the replacement of hurtful fluid acids by reusable TSILs is quite possibly the most encouraging
reactant frameworks in science.

The acidic idea of Bronsted acidic ionic fluids as cata-lysts has been abused for some, natural changes like
Pechmann response, Koch carbonylation, deviated Aldol buildup, Aza-Michael response, Beckmann
rework ment, union of chalcones, oxidation responses and Prin's response, combination of furfural,
biodiesel, Hantzsch response, and Mannich response to specify a couple [78-89].

Esterification of alcohols via carboxylic acids has been done in a sans halogen Bronsted acidic ionic fluid,
N-methyl-2-pyrrolidinium methyl sulphonate under mellow con-ditions, and without extra dissolvable [90]
(see Scheme 4).
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In an extremely late report of TSIL, Das and colleagues have announced a sulfonic corrosive
functionalized IL for proficient combination of indole subordinates [91]. The upside of this IL is that it
very well may be reused up to 10 cycles with no generous loss of reactant action. The impetus is adaptable
as it is likewise material to both aliphatic and sweet-smelling amines and in the amalgamation of
bis(indolyl) methane (see Scheme 5).

Z.- W. Wang and L.- S. Wang detailed the Friedel-Crafts response of PCI3 and benzene in [trEHAmM]CI-
XAICI3 ionic fluid for the perfect amalgamation of dichlorophenylphosphine (DCPP) [93] (see Scheme 6).
Contrasted and the traditional strategies this convention permits the straightforward item detachment and
lesser reusable impetus con-sumption, which adds to the greenness of the proce-dure. Wang et al. screened
different ionic fluids for Saucy-Marbet response between unsaturated alcohols and unsatu-evaluated ethers
prompting comparing unsaturated ketones [94]. It was seen that, with five ionic fluids bearing [HSO4—]
anion, the transformation diminishes as the chain length of ionic fluid increments because of its lipophilic
character. Among the different acidic ionic fluids [Et3NH] HSO4 gave the best outcomes as far as
transformation (88%) and selectivity (97%) for the model response including dehydrolinalool and 2-
ethoxypropene.

With nonpartisan ionic fluids like [bomim]BF4, the conver-sion was under 10%. No response was seen
when [bmim]CI or [bomim]PF6 was utilized as impetus. This cost impact ive, dissolvable free convention
has the benefits of simple stir up, recyclability with just slight lessening in action, low poisonousness of
ammonium based ionic fluids, high action, and selectivity (see Scheme 7). Brandt et al. broadly inspected
the utilization of ionic fluids as deconstruction solvents for lignocellulosic biomass [95]. amounts of water,
in this way killing the requirement for anhydrous conditions during pretreatment [96].

The utilization of acidic ionic fluids for the saccharification of cellulose and its ensuing transformation into
significant stage atoms like hydroxymethylfurfural, furfural, and levulinic corrosive has been all around
investigated [97-103].



A green dissolvable free, sans metal, mellow, and effective supportive of tocol for the combination of 3-
vinyl indoles beginning from indoles and ketones has been created utilizing a sulfonyl containing ionic
fluid as a recyclable impetus [104]. The synchronous presence of sulfonyl and sulphonic corrosive
gatherings in similar ionic fluid prompts an increased synergist action. Indeed, even the difficult substrates
like cumbersome ketones or ortho-subbed ketones gave acceptable yields (see Scheme 8).

Six diverse Bronsted acidic ionic fluids (BAILs) have been blended and utilized as recyclable response
media just as corrosive advertisers for Pd-phosphine catalyzed methoxy carbonylation of ethylene to create
methyl propionate in fantastic yields [105] (see Figure 5). The utilization of BAILs not just hampered the
arrangement of unwanted palladium dark yet in addition prompts the development of a biphasic response
media with the item along these lines encouraging the item just as impetus recuperation. The synergist
framework has been discovered to be recyclable up to fifteen cycles with no considerable misfortune in
action (see Scheme 9).

Titze-Frech and collaborators built up a proficient and particular strategy for the alkylation of phenol and
anisole utilizing Bronsted acidic triflate ionic fluid [MIMBS] [OTf] as impetus in a biphasic response
medium [106]. This convention is invaluable over the current ones as it discredits the requirement for the
balance of overabundance corrosive framed as a result. Likewise, ionic fluid impetus being less oxophilic
when contrasted with mineral acids prompts more prominent selectivities (see Scheme 10).
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1. Ionic Liquids as Soluble Supports

Because of their tunable dissolvability and basically nonvolatile nature, ionic fluids have been utilized as solvent
backings for impetus/reagent immobilization [92] (see Figure 6). Ionic lig-uid upheld union (ILSS) has been
effectively applied for various natural responses like 1,3-cycloadditions [131], Knoevengeal response [60],
Suzuki coupling blend of thiazolidinones [133], oligosaccharide amalgamation and Grieco's multicomponnet
combination of tetrahydroquinolines Donga and colleagues portrayed the union of oligonu-cleotides in
arrangement utilizing a solvent ionic fluid help Oligonucleotides up to tetrameric species have been synthe-
sized and demonstrated to be similar to the items produced utilizing standard mechanized DNA amalgamation
methods [1306] (see Scheme 25).

A tale and proficient course utilizing ionic fluids as dissolvable backings has been accounted for the union of
1,4-benzodiazepine-2,5-dione by Xie et al. [137] (see Scheme 20).

Liguid phase reaction
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Oligonucleotides up to tetrameric species have been synthe-sized and demonstrated to be practically identical
to the items created utilizing standard mechanized DNA blend procedures [136] (see Scheme 25).

A tale and productive course utilizing ionic fluids as dissolvable backings has been accounted for the
amalgamation of 1,4-benzodiazepine-2,5-dione by Xie et al. [137] (see Scheme 26).
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Conclusion

This survey is centered around the union, significance, and utilizations of ionic fluids. Not
particularily as solvents, they are these days discovering use as impetuses and synergist sup-ports in natural
science. Their extension has walked past scholarly examination research centers to enterprises where their
prac-tical applications have been prompting different reasonable innovations. Adaptability to balance
properties by changing plan enriches opportunity to a scientific expert to plan an ionic fluid as indicated by
one's own prerequisite. To close it very well may be said that the field of ionic fluid catalysis holds colossal
prospects to be investigated.

reference

[1] P.T.Anastas and T.C. Williamson, Green Chemistry:Frontiers in Benign Chemical Syntheses and Processes, Oxford University Press, 1998.
[2] D.J.Adams,P.J.Dyson,andS.J. Tavener, Chemistryin Alter- native Reaction Media, John Wiley & Sons, Chichester, UK, 2004.
[3] P Pollet, E. A. Davey, E. E. Urefia-Benavides, C. A. Eckert, and
C.L.Liotta, “Solvents for sustainable chemical processes,” Green Chemistry, vol. 16, no. 3, pp. 1034-1055, 2014.
[4] P.Wassercheidand T.Welton, lonic Liquids in Synthesis, Wiley- VCH, New York, NY, USA, 2nd edition, 2008.

[1] T.Welton, “Room-temperatureionicliquids: solventsfor syn- thesisand catalysis,” Chemical Reviews, vol. 99, no.8, pp.2071- 2083, 1999.

[2] C.E.Song,“Enantioselectivechemo-andbio-catalysisinionic liquids,” Chemical Communications, no. 9, pp. 1033-1043, 2004.

[3] Y.XiaoandS.V.Malhotra, “Diels-Alder reactionsin pyridinium based ionic liquids,” Tetrahedron Letters, vol. 45, no. 45, pp. 8339-8342, 2004.
[4] S.T.Handy, “Grignard reactions in imidazolium ionic liquids,” Journal of Organic Chemistry, vol. 71, no. 12, pp. 4659-4662, 2006.

[5] S. Anjaiah, S. Chandrasekhar, and R. Gree, “Carbon-Ferrier rearrangements in ionic liquids using Yb(OTf)3 as catalyst,” Journal of Molecular
CatalysisA: Chemical,vol.214,pp.133-136, 2004.

[6] P.Mastrorilli, C. F. Nobile, R. Paolillo, and G. P.Suranna, “Catalytic Pauson-Khand reaction in ionic liquids,” Journal of Molecular Catalysis
A: Chemical,vol. 214, no.1, pp. 103—-106, 2004.

[7] M. Lombardo, M. Chiarucci, and C. Trombini, “A recyclable triethylammonium ion-tagged diphenylphosphine palladium complex for the
Suzuki-Miyaura reaction in ionic liquids,” Green Chemistry,vol. 11, no. 4, pp.574-579, 2009.

[8] Z.L.Shen, W.J.Zhou, Y.T.Liu, S.J.Ji,and T. P. Loh, “One- pot chemoenzymatic syntheses of enantiomerically-enriched O-acetyl cyanohydrins
fromaldehydesinionicliquid,” Green Chemistry, vol. 10, no. 3, pp. 283-286, 2008.

[9] L.-C. Feng, Y-W.Sun, W.-J. Tang et al., “Highly efficient chemoselective construction of 2,2-dimethyl-6-substituted 4- piperidones via multi-
component tandem Mannich reaction in ionicliquids,” Green Chemistry,vol.12,n0.6, pp.949-952,2010.

D. Singh, S. Narayanaperumal, K. Gul, M. Godoi, O. E. D. Rodrigues, and A. L. Braga, “Efficient synthesis of selenoesters from acyl
chlorides mediated by CuO nanopowder in ionic liquid,” Green Chemistry, vol. 12, no. 6, pp. 957-960, 2010.

[10] T.Fukuyama, T.Inouye, and I. Ryu, “Atom transfer carbony- lation using ionic liquids as reaction media,” Journal of Orga- nometallic Chemistry,
vol.692, no.1-3, pp.685-690, 2007.

[11] A.Schenzel, A. Hufendiek, C. Barner-Kowollik, and M. A. R. Meier, “Catalytic transesterification of cellulose in ionic liquids: sustainable access to
cellulose esters,” Green Chemistry,vol. 16, no. 6, pp. 3266—3271,2014.

[12] J. Dupont, R. F.de Souza, and P. A.Z. Suarez, “lonic liquid (molten salt) phase organometallic catalysis,” Chemical Reviews, vol. 102, no. 10, pp.
3667-3692, 2002.

[13] P.Migowski and J. Dupont, “Catalytic applications of metal nanoparticles in imidazolium ionic liquids,” Chemistry, vol. 13, no. 1, pp. 32—39, 2007.
[14] J.Dupont,G.S.Fonseca, A.P.Umpierre, P.F.P.Fichtner,and
S. R. Teixeira, “Transition-metal nanoparticles in imidazolium ionic liquids: recycable catalysts for biphasic hydrogenation
reactions,” Journal of the American Chemical Society, vol. 124, no. 16, pp. 4228-4229,2002.
[15] L.Zhen,Z.Yingwei,H.Fengetal., “Catalysisandapplications oftask-specificionicliquids,” Scientia Sinica Chimica,vol.4,pp. 502-524, 2012.

[16] P. Walden, “Ueber die Molekulargrosse und elektrische Leitfahigkeit einiger geschmolzenen Salze, Bulletin de [Académie Impériale
des Sciences de St.-Pétersbourg, vol. 8, no. 6, pp. 405-422,1914.

[17] H.L.Chum,V.R.Koch, L.L. Miller,and R. A. Osteryoung, “An electrochemical scrutiny of organometallic iron complexes and hexamethylbenzene ina
room temperature molten salt,” Journal of the American Chemical Society, vol. 97,no. 11, pp. 3264-3265, 1975.

[18] J.S.Wilkes, “Ashorthistory ofionicliquids-Frommoltensalts to neoteric solvents,” Green Chemistry, vol. 4, no. 2, pp. 73-80, 2002.

[19] P.Wasserscheid and W.Keim, “lonic liquids—new “solutions” for transition metal catalysis,” Angewandte Chemie International Edition, vol. 39, no.
21, pp.3773-3789, 2000.

[20] F.H.HurleyandT.P.Wier, “Electrodeposition of metals from fused quaternaryammoniumsalts,” Journal of The Electrochem- ical Society, vol. 98,
no. 5, pp. 203-206, 1951.

[21] J. Robinson and R. A. Osteryoung, “An electrochemical and spectroscopic study of some aromatic hydrocarbons in the room temperature
molten salt system aluminum chloride-n- butylpyridinium chloride,” Journal of the American Chemical Society, vol. 101, no. 2, pp. 323-327,
1979.

[22] J.S.Wilkes, J. A. Levinsky, R. A. Wilson, and C. L. Hussey, “Dialkylimidazolium chloroaluminate melts: a new class of room-temperature ionic



liquids for electrochemistry, spec- troscopyand synthesis,” Inorganic Chemistry,vol.21, pp.1263— 1264, 1982.

[23] Y.Chauvin, S. Einloft, and H. Olivier, “Catalytic dimeriza- tion of propene by nickel-phosphine complexes in 1-butyl- 3-methylimidazolium
chloride/AIEtxCI3-x (x = 0, 1)ionic liquids,” Industrial and Engineering Chemistry Research, vol.34, no. 4, pp. 1149-1155,1995.

[24] S. D. Williams, J. P. Schoebrechts, J. C. Selkirk, and G. Maman- tov, “A new room temperature molten salt solvent system: organic cation
tetrachloroborates,” Journal of the American Chemical Society, vol. 109, no.7,pp.2218-2219, 1987.

[25] Y.Chauvinand H. O. Bourbigou, “Nonaqueous ionic liquids as reactionsolvents,” Chemtech,vol.25,n0.9,pp.26—30,1995.



[26] .Chauvin and H. O. Bourbigou, “Nonaqueous ionic liquids as reactionsolvents,” Chemtech, vol.25,n0.9, pp.26—30,1995.

[27] K. R. Seddon, C. Hardacre, and B. J. McAuley, “Catalyst comprising indium salt and organic ionic liquid and process for friedel-crafts

(28]
(29]
(30]
(31]
(32]
(33]
(34]

(35]

(40]
[41]
(42]

43]

reactions,” WO 2003028883, 2003.

J. G. Huddleston and R. D. Rogers, “Room temperature ionic liquids as novel media for “clean” liquid—Iliquid extraction,” Chemical
Communications, no. 16, pp.1765-1766, 1998.

J.Fuller,R.T.Carlin,H.C.deLong,and D.Haworth, “Structure of 1-ethyl-3-methylimidazolium hexafluorophosphate: model for room temperature
molten salts,” Journal of the Chemical Society, Chemical Communications, no.3,pp.299-300,1994.

L. Cammarata, S. G. Kazarian, P.A. Salter, and T. Welton, “Molecular states of water in room temperature ionic liquids,” Physical Chemistry
Chemical Physics, vol.3,n0.23, pp.5192- 5200, 2001.

J.S. Wilkes and M. J. Zaworotko, “Airand water stable 1-ethyl-3- methylimidazolium based ionic liquids,” Journal of the Chemical Society, Chemical
Communications,no.13,pp.965-967,1992.

J. D. Holbrey and K. R. Seddon, “The phase behaviour of 1-alkyl-3-methylimidazolium tetrafluoroborates; ionic liquids and ionic liquid
crystals,” Journal of the Chemical Society, Dalton Transactions, no. 13, pp. 2133-2140, 1999.

N. L. Lancaster, T.Welton, and G. B. Young, “Astudy of halide nucleophilicity inionicliquids,” Journal of the Chemical Society, Perkin Transactions
2,n0.12, pp. 2267-2270, 2001.

P.Bonhote, A.-P. Dias, N. Papageorgiou, K. Kalyansundaram, and M. Gratzel, “Hydrophobic, highly conductive ambient- temperature molten
salts,” Inorganic Chemistry, vol. 35, no.5, pp. 1168-1178, 1996.

D. R. MacFarlane, S. A. Forsyth, J. Golding, and G. B. Deacon, “lonic liquids based on imidazolium, ammonium and pyrroli- dinium salts of the
dicyanamide anion,” Green Chemistry,vol. 4, no. 5, pp. 444-448,2002.

A.S. Larsen, J. D. Holbrey, F.S. Tham, and C. A. Reed, “Design- ingionic liquids: Imidazolium melts with inert carborane ani- ons,” Journal of the
American ChemicalSociety,vol.122,n0.30, pp. 7264-7272, 2000.

M. Hasan, I. V. Kozhevnikov, M. R. H. Siddiqui, A. Steiner, and N. Winterton, “Gold compounds as ionic liquids. Synthesis, structures, and thermal
properties of N,N-dialkylimidazolium tetrachloroauratesalts,” Inorganic Chemistry,vol.38,n0.25, pp. 5637-5641, 1999.

N. D. Khupse and A. Kumar, “lonic liquids: new materials with wide applications,” Indian Journal of Chemistry Section A: Inorganic, Physical,
Theoretical and Analytical Chemistry,vol. 49, no. 5-6, pp. 635-648,2010.

P. Dom’inguez de Mar’la, ““Nonsolvent” applications of ionic liquids in biotransformations and organocatalysis,” Angewandte Chemie
International Edition, vol. 47, no. 37, pp. 6960-6968, 2008.

V.Blasucci, R. Hart, V. L. Mestre et al., “Single component, reversible ionic liquids for energy applications,” Fuel, vol. 89, no. 6, pp. 1315-1319,
2010.

M. DeetlefsandK.R.Seddon, “Improved preparations ofionic liquids using microwave irradiation,” Green Chemistry, vol. 5, no. 2, pp. 181-186,
2003.

J.-M. Lévéque, J.-L. Luche, C. Pétrier, R. Roux, and W. Bonrath, “Animproved preparation of ionic liquids by ultrasound,” Green Chemistry, vol. 4, no.
4, pp.357-360, 2002.

J.-M. Lévéque, S. Desset, J. Suptil et al., ‘A general ultrasound- assisted access to room-temperature ionic liquids,” Ultrasonics Sonochemistry, vol.
13, no. 2, pp. 189-193, 2006.












