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h  i g  h  l  i  g  h  t  s

� Synthesis of  fluorinated  inositol-
based  surfactant  C6FC3HE2I1.

� Properties are  dominated  by  fluori-
nated  chain.

� Recipe to  tailor-make  fluorinated
surfactants  with  hybrid  head  groups.

g  r  a  p  h  i  c  a  l  a  b  s  t  r  a  c  t

Molecular  structure,  lyotropic  lamellar  phase  and  surface  tension  of the  partly  fluorinated,  new  inositol-
based surfactant  C6FC3HE2I1.
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a  b  s  t  r  a  c  t

Carbohydrates  are  versatile  materials  of natural  origin  and  thus  they  are  interesting  hydrophilic  head
groups  for  surfactants.  Especially  myo-inositol  derivatives  have  advantages  over pyranosidic  or  furano-
sidic sugar  derivatives,  namely  a higher  thermal  and  chemical  stability.  The  main  disadvantage  turned
out  to be  the  poor  water  solubility  of  myo-inositol  surfactants,  which,  however,  can  be overcome  by
introducing  an  oligoethylene  oxide  group  between  the  inositol  head  group  and  the  apolar  chain.  Our
goal  was  to  combine  the  favourable  properties  of  surfactants  based  on  myo-inositol  with  those  of  fluori-
nated  surfactants,  which  are  becoming  increasingly  important  as  CO2 solvation  mediators  or  stabilizers
for reverse  water-in-fluorocarbon  microemulsions.  Thus  we  synthesized  a  new  surfactant  which  com-
bines the three  units  of  interest,  namely  an  inositol  head  group,  an  oligoethylene  oxide  linker  to  provide
sufficient  solubility  and  a fluorinated  chain.  We  studied  the  thermotropic  and  lyotropic  liquid  crystalline
behaviour  as  well  as  the  surface  tension  and  compared  these  results  with  those  of  a  fully  protonated
surfactant  which  has  a  similar  structure.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

Inositol-based surfactants are increasingly attracting attention
mainly due to their enhanced properties compared to other car-
bohydrate surfactants such as pyranosidic or furanosidic sugar
derivatives. For example, inositol-based surfactants have a higher
chemical and temperature resistance and they arehydrolysis-stable
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at low pH values. Inositols (cyclohexane-1,2,3,4,5,6-hexols) belong
to the group of cyclitols and to the family of carbohydrates since
they have the same molecular formula as hexoses (C6H12O6) but
a different constitution. In fact, they can be considered as homo-
cyclic carbon analogues of pyranoses. The inositol family consists
of nine stereoisomers, with one of them, namely myo-inositol,
being commercially available at reasonable price as it is industri-
ally obtained by the cleavage of phytic acid, which appears as a side
product from many biomaterial converting processes [1].  The dis-
advantage of myo-inositol monoalkylethers and monoalkyesters,
however, is their comparably low water solubility [2,3]. As was
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