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 Functional groups are attached to the cation, the anion, or both.

 The incorporation of this functionality provides an special capacity for an

specific application.

 Complex functionalized ILs usually involve a multi-step process of

organic synthesis.

2.- Functionalized Ionic Liquids:

Desired CILs

1.- Simple Ionic Liquids: obtained in 1 or 2 steps.



Typical basic ionic liquids synthetic routes

Formation of the cation

Anion exchange

DESIRED IL

2.- Protonation:

1.- Quaternization:

1.- Lewis acid method:

2.- Metathesis reaction:

3.- Ion-exchange chromatography



ILs in Organic Synthesis:

Knoevenagel Condensation

 F. Santamaría; P. Verdía; E. Tojo Catalysis Communications 9, 1779 (2008)

 P. Verdía, F. Santamarta, Emilia Tojo Molecules 16, 4379 (2011).

[MMIM][MSO4]

M. Kostiv, P. Verdía, V. Fernández-Stefanuto, R. Putcha, E. Tojo  J. Phys. Org. Chem. (2018). In press.



ILs for Chiral Recognition



Synthesis of chiral ILs

Desired CILs

 F. Santamarta, M. Vilas, E. Tojo, Y. Fall RSC Advances 6, 31177 (2016)



Desired IL:

 Low toxicity

 High biodegradability

 High thermal stability

 High ammonia solubility

 Low viscosity

Fluids for NH3 absorption refrigeration systems

Choline

A water soluble essential nutrient 



Selected cations and anions

High thermal stability

Low viscosity 

CATION

ANIONS

High thermal 

stability

High thermal 

stability

Low viscosity

Low cost 

 M. Lorenzo, M. Vilas, P. Verdía, J. Salgado , M. Villanueva, E. Tojo RSC Advances 5, 41278 (2015)



IONIC LIQUIDS AS SURFACTANTS

SDS: an anionic surfactant commonly

used in domestic cleaning, personal

hygiene and cosmetic, pharmaceutical,

and food product.



NEW PROLINOL-BASED IONIC LIQUIDS AS SURFACTANTS

 V. Fernández‐Stefanuto, R. Corchero, I. Rodríguez‐Escontrela, A. Soto, E. Tojo, Chem. Phys. Chem. 19, 1-10 (2018)



Active Pharmaceutical Ingredients (APIs)

It is estimated that up to 70 % of the drugs under development fail because they 

do not have the required solubility properties.

New API-ILs in the optimization of drugs

- Low solubility in water

- Polymorphism

Bioavailability

Solubility

Permeability 

across cell 

membranes



API-ILs
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