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Systematic structural designing of 
LCST materials

Mechanistic view of the 
phenomena

Application
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NH4Cl (1.1 equiv.), DMF
3N HCl

substituted benzonitrile
1 equiv.

sodium azide
1.1 equiv.

120oC, 22h
N
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H

substituted 5-phenyltetrazole
R= functional groups (table1)
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tetrabutylphosphonium substituted 5-phenyltetrazolate

60oC, 4h
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Y H H OCH3 H CH3 H H H H H H H H H H H H
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[P4444][R-PhTet]
R: X/Y/Z

Synthesis of ionic liquids

Anion modification
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More partial hydrophobicity
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Temperature-composition phase diagram for solutions of [P4444][CH3PhTet] + H2O as a function of the weight 
percentage of IL
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LCST- unstable or metastable?
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LCST- unstable or metastable?
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The molecular structure of 5(4-chlorophenyl-1H-tetrazole), showing 
displacement ellipsoids at the 50% probability level for non-H 
atoms. Dashed lines indicate the hydrogen bonds.

A partial packing view, showing one-dimensional chain 
structure. Dashed lines indicate the hydrogen bonds.

Acta Cryst. (2010). E66, o742
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• 1 Cation-anion pair : H-bond between αH-N2
• 1 protonated 5-phenyltetrazole : H-bond between NH of the tetrazole and N3 of the tetrazolate anion

Crystal structure from 55.33wt% 
[P4444][4ClPhTet]/H2O
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• 1 Cation-anion pair : H-bond between αH-N2
• 1 protonated 5-phenyltetrazole : H-bond between NH of the tetrazole and N3 of the tetrazolate anion

Crystal structure from 55.33wt% 
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• 1 protonated 5-phenyltetrazole : H-bond between NH of the tetrazole and N3 of the tetrazolate anion
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Conclusion & future works
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1. Methodical synthesis approach has been employed, generating 
ILs to understand their structure-property relationship to the 
LCST behaviour.

2. Tunability of LCST behaviour through structural modification 
and its enormous potential in industrial applications.

3. Comparative study on Dicationic Ionic liquids,

4. Calculate Hydrogen-bond basicity/pKa/ß-values for the anions,

5. Thermo-responsive hydrogels and their prospectives in FO 
processes.
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