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Several molecules having long semi-� uoroalkyl chains have been synthesized, and their phase
transition temperatures measured by texture observation in a polarizing microscope and
DSC. The SmC phase is particularly favoured in this series, especially for compounds with a
long semi-� uoroalkyl chain. It was found that when the terminal hydrogen atom of the semi-
� uoroalkyl chain of one of the compounds (D) was substituted by a chlorine atom, the liquid
crystalline sequence and ranges did not change; however, the clearing and melting points and
TI-SmA and TSmA-SmC increased by nearly 10 ß C.

There is a continuing search for new, polar or inter- using DCC/DMAP in dry THF solution. The benzyl
ether produced was then converted to the correspondingmediately polar, liquid crystalline compounds with low

viscosity, high thermal stability and chemical inertness. phenol ester by removal of the benzyl protecting group
by hydrogenation at room temperature with H2 in theGenerally, the core of a liquid crystalline compound

consists of a two or three-ring system in order to hold presence of palladium on active carbon in ethyl acetate.
Finally, to obtain compounds D, E and F, the phenolthe anisotropy of the molecular structure. However, a

large molecular shape is undesirable in applications since was esteri� ed with the para-semi-� uoroalkoxy benzoic
acid using DMM/DMAP in dry THF. All the inter-it increases the viscosity and melting point. So in recent

years much eŒort has been made to synthesize liquid mediates and the � nal compounds were characterized
by MS, EA, IR, 1H NMR and 19F NMR spectroscopy.crystals with a single benzene ring, especially in the � eld

of compounds with semi-per� uorocarbon chains [1–5]. The phase transition temperatures of the target com-
pounds were measured visually by optical microscopyIn fact, due to the extremely low surface energy and more

rigid molecular structures of per� uorinated alkanes, in using a polarizing microscope (Olympus PM-6) � tted
with a heating stage (Mettler FP-80) and a control unitcomparison with the corresponding perhydrogenated

alkanes, the former can also form liquid crystalline (FP-82), and by diŒerential calorimetry (DSC, Shimadzu
DSC-50 calorimeter with a data system, heating andphases [6–10]. To study further the mesomorphic

properties of compounds with � uorocarbon chains, six cooling rate 5 ß C minÕ 1 ). The transition temperatures
reported in this paper were the peak values of thecompounds have been synthesized, so that subtle modi-

� cation of the � uorocarbon chain may provide more transition from DSC traces, and are summarized in
the table.information on type of compound.

The synthesis of the target molecules is outlined
Table. Transition temperatures of the compounds synthesized.in the scheme. Compound A and the methyl esters

Cr 5 crystal, Sm 5 smectic, I 5 isotropic, Recr 5 recrystal.were prepared by Mistunobu reaction. The esters were
hydrolyzed to yield the corresponding acids B and C. Compound Transition temperature/ ß C
The hydroxyl group of methyl 4-hydroxybenzoat e was

A Cr 63.9 I 44.3 SmC 44.0 Recrprotected with benzyl chloride and the methyl ester was
B Cr 126.2 SmC 153.3 I 151.2 SmC 121.7 Recrthen hydrolyzed to give the benzoic acid. The protected
C Cr 97.9 SmC 106.3 I 104.6 SmC 77.4 Recracid was then esteri� ed with the appropriate alcohol
D Cr 83.8 I 72.6 SmA 72.0 SmC 70.6 Recr
E Cr 92.5 I 82.7 SmA 82.2 SmC 79.3 Recr
F Cr 115.2 I 111.9 SmC 100.0 Recr
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1736 Preliminary communication

Scheme. Synthesis route. Reagents and conditions: (a) CH3OH, H2SO4 , C6H6 ; (b) LiAlH4 , THF; (c) Cl(CF2 )6 I, Na2S2O4 ,
NaHCO3 , CH3 CN, H2O; (d) Zn, CH3COOH; (e) SO3 ; ( f ) THF, DEAD, PPh3 , Cl(CF2 )6 (CH2 )11OH; (g) HNO3 ;
(h) (1) NaOH, H2O, THF; (2) HCl, H2O; (i) Na, benzyl chloride, C2H5OH; ( j) (1) NaOH, C2H5OH/H2O; (2) HCl, H2O;
(k) DCC/DMAP, RFOH, THF; (l ) H2 , Pd/C, ethyl acetate; (m) B, DCC/DMAP, THF.

The six compounds all have liquid crystalline pro- D, E and F are all monotropic liquid crystals. It is found
that when the hydrogen atom on the semi-� uoroalkylperties. Compound A shows a very short monotropic

SmC phase. The acid B shows an enantiotropic SmC terminal chain of compound D is substituted by a
chlorine atom, the liquid crystalline sequence and rangesphase between 126.2 and 153.3ß C. Acid C has a NO2

group at the meta-position to the carboxylic acid group; do not change, but the clearing point, melting point, TI-SmA
and TSmA-SmC increase by nearly 10 ß C. If the hydrogendue to this substitution the clearing point of C decreases

by 47 ß C and the melting point by 28.3 ß C. Compounds atom is replaced by a (CF2 )4F group (see compound F),
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