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Ionic Liquids (IL) are salts with at least one organic cation. The 
term “Ionic Liquid” has been restricted to salts with melting point 
below 100°C [1]. In the recent years, (ILs) have gained popularity 
in science and technology.  The large number of possible cation/
anion combinations allows a great variety of tunable interactions; 
also their unique properties and characteristics make it a promising 
and an attractive to work with in several fields. However, how ILs are 
produced? This editorial pretends to make a brief commentary of some 
of the main methodologies of ILs synthesis.

ILs are frequently produced from ammonium, phosphonium or 
sulphonates ions [2]. There are two main methods of preparing ILs: 
metathesis and acid base neutralization (Scheme 1). We could also 
consider another method, for imidazolium cations that was developed 
by Earl and Seddon: the reaction of imidazole carbenes as strong bases [3]. 

There are several alkylammonium halides commercially available 
and they can be used directly in metathesis reactions [4]. When 
alkylammonium halides are not availabe, a quaternization reaction is 
required, when an organic halide salt is formed through the alkylation 
of a base by a haloalkane [4]. This method can also be used to prepare 
pyridinium and imidazolium halides (Scheme 2). Currently, the use 
of non-conventional methods like microwave [5,6] and ultrasound 
techniques [5,7] is being applied in the quaternization reaction with 
better results [5,8]. 

The metathesis reaction is used to prepare ILs halide free like 
[EMIM][BF4] from the halide salt ([EMIM]I) and from silver or 
a group 1 metal (Ag[BF4]) [4]. Other ILs have been prepared using 
metathesis reaction like thiocyanate, nonafluorobutanesulfonate, 
bis((trifluoromethyl)sulfonyl)imide, tris(trifluoromethyl)sulfonyl, 
methide, trifluoro-acetate, and heptafluorobutanoate. This reaction is 
quite simple and easy to prepare. Nevertheless, this reaction has some 
inconvenients, like the contamination with a small amount of halide 
ions, which may react with solute materials and the presence of water 
or silver [4,5]. Recently Srour et al. [5] have shown a silver and water 
free metathesis reaction. Another problem considering metathesis 
reactions is the limited variety of commercially available metal salts 
and also the coordination transition metal with bioactive compounds 
like aminoacids [9,10].

The acid base neutralization method avoids the contamination 
problem [11]. This procedure is also quite simple and through the 
use of equimolar mixing, it is possible to obtain the salts without the 
formation of by-products [11]. This method results very well with 
tertiary amines with halide acids or some organic acids. The only 
problem is when we have weaker acids than hydrohalic acids [12]. In 
this case the neutralization has to use hydroxide quaternary cations 
[12]. Recently ion exchange resin methods have been developed by 
Ohno and co-workers [9,13].
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The use of imidazole carbenes as a strong base [3] (Scheme 3) also 
has the advantage of non-contaminated ILs with halide ions or metal 
ions, but the main advantage is the possibility of preparing ILs or salts 
from alcohols like methanol and propanol, from carbonic acid, acetic 
acid and alkyl sulphonic acid. The disadvantage is that it only works to 
prepare imidazolium ILs.
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Scheme 1: General procedure for the metathesis reaction and acid base 
neutralization.
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Scheme 2: Examples of the preparation of imidazolium halides using classic 
methods from Lévêque et. al [8].
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Scheme 3: General procedure for the synthesis of ILs using imidazole carbenes.

Organic Chemistry
Current ResearchOr

ga
ni

c
Ch

em
istry: Current Research

ISSN: 2161-0401

http://onlinelibrary.wiley.com/doi/10.1002/cmdc.201100082/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cmdc.201100082/abstract


Citation: Ferraz R, Prudêncio C, Vieira M, Fernandes R, Noronha JP, et al. (2015) Ionic Liquids Synthesis – Methodologies. Organic Chem Curr Res 
1:e139. doi: 10.4172/2161-0401.1000e139

Page 2 of 2

Volume 4 • Issue 1 • 1000e139
Organic Chem Curr Res
ISSN:2161-0401 OCCR an open access journal

2. Kärkkäinen J (2007) Preparation and Characterization of Some Ionic Liquids
and Their Use in the Dimerization Reaction of 2-methylpropene. University of
Oulu, Finland.

3. Earle JMB, Richard KS (2003) Imidazole carbenes. The Queens University of
Belfast (Belfast, GB) United States.

4. Welton T (1999) Room-Temperature Ionic Liquids. Solvents for Synthesis and
Catalysis. Chem Rev 99: 2071-2084.

5. Srour H, Rouault H, Santini CC, Chauvin Y (2013) A silver and water free
metathesis reaction: a route to ionic liquids. Green Chemistry 15: 1341-1347.

6. Boros E, Seddon KR, Strauss CR (2008) Chimica Oggi-Chemistry Today 26:
28-30.

7. Namboodiri VV, Varma RS (2002) Solvent-Free Sonochemical Preparation of
Ionic Liquids. Organic Letters 4: 3161-3163.

8. Leveque JM, Estager J, Draye M, Cravotto G, Boffa L, et al. (2007) Synthesis
of Ionic Liquids Using Non Conventional Activation Methods: An Overview.
Monatshefte Fur Chemie 138: 1103-1113.

9. Fukumoto K, Yoshizawa M, Ohno H (2005) Room Temperature Ionic Liquids
from 20 Natural Amino Acids. Journal of the American Chemical Society 127:
2398-2399.

10.	Vidugiris GJA, Razumas VJ, Drungiliene AA, Kulys JJ (1988) Complex
formation of amino acids and proteins with silver ions. Bioelectrochemistry and 
Bioenergetics 19: 513-520.

11. Ohno H, Yoshizawa M (2002) Ion conductive characteristics of ionic liquids
prepared by neutralization of alkylimidazoles. Solid State Ionics 154: 303-309.

12.	Fukaya Y, Iizuka Y, Sekikawa K, Ohno H (2007) Bio ionic liquids: room
temperature ionic liquids composed wholly of biomaterials. Green Chemistry
9: 1155-1157.

13.	Ohno H, Fukumoto K (2007) Amino Acid Ionic Liquids. Accounts of Chemical
Research 40: 1122-1129.

http://herkules.oulu.fi/isbn9789514283550/isbn9789514283550.pdf
http://herkules.oulu.fi/isbn9789514283550/isbn9789514283550.pdf
http://herkules.oulu.fi/isbn9789514283550/isbn9789514283550.pdf
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCQQFjAB&url=http%3A%2F%2Fpatentimages.storage.googleapis.com%2Fpdfs%2FUS20030186803.pdf&ei=ALSXVIyPM8_auQS2j4LICQ&usg=AFQjCNGUherZA8lX-pSNGmmH26Umik7zMw&bvm=bv.82001339,d.c2E
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCQQFjAB&url=http%3A%2F%2Fpatentimages.storage.googleapis.com%2Fpdfs%2FUS20030186803.pdf&ei=ALSXVIyPM8_auQS2j4LICQ&usg=AFQjCNGUherZA8lX-pSNGmmH26Umik7zMw&bvm=bv.82001339,d.c2E
E:\2.OTHER JOURNALS\AVI\OCCR\OCCRVolume4\Volume4.1\OCCR4.1_W\Occr-14-(e139)\v
E:\2.OTHER JOURNALS\AVI\OCCR\OCCRVolume4\Volume4.1\OCCR4.1_W\Occr-14-(e139)\v
http://pubs.rsc.org/en/Content/ArticleLanding/2013/GC/C3GC37034H#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2013/GC/C3GC37034H#!divAbstract
http://pubs.acs.org/doi/abs/10.1021/ol026608p
http://pubs.acs.org/doi/abs/10.1021/ol026608p
E:\2.OTHER JOURNALS\AVI\OCCR\OCCRVolume4\Volume4.1\OCCR4.1_W\Occr-14-(e139)\v
E:\2.OTHER JOURNALS\AVI\OCCR\OCCRVolume4\Volume4.1\OCCR4.1_W\Occr-14-(e139)\v
E:\2.OTHER JOURNALS\AVI\OCCR\OCCRVolume4\Volume4.1\OCCR4.1_W\Occr-14-(e139)\v
http://pubs.acs.org/doi/abs/10.1021/ja043451i
http://pubs.acs.org/doi/abs/10.1021/ja043451i
http://pubs.acs.org/doi/abs/10.1021/ja043451i
http://www.sciencedirect.com/science/article/pii/0302459888800308
http://www.sciencedirect.com/science/article/pii/0302459888800308
http://www.sciencedirect.com/science/article/pii/0302459888800308
http://www.sciencedirect.com/science/article/pii/S016727380200526X
http://www.sciencedirect.com/science/article/pii/S016727380200526X
http://pubs.rsc.org/en/Content/ArticleLanding/2007/GC/b706571j#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2007/GC/b706571j#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2007/GC/b706571j#!divAbstract
http://pubs.acs.org/doi/abs/10.1021/ar700053z
http://pubs.acs.org/doi/abs/10.1021/ar700053z

	Title
	Corresponding author
	Scheme 1
	Scheme 2
	Scheme 3
	References

