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Convergent-type dendrimers are interesting macromolecules which possess a well-defined structure. Furthermore, their size, shape and 
functionality can be modulated by synthesis. We have shown that grafting liquid-crystalline dendrimers onto C60 by cycloaddition reactions 
(Bingel reaction → methanofullerenes; 1,3-dipolar cycloaddition reaction → fulleropyrrolidines) is an effective and elegant way to control the 
unfavorable effect (on the mesomorphic behavior) of the isotropic C60 unit. We demonstrate here the precise role played by dendrimers for the 
design of fullerene-containing liquid crystals with tailor-made properties.
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aNot detected. bRate: 5°·min-1. cSum of enthalpies. dDetermined by polarized optical microscopy.

When the generation of the 
poly(benzyl ether) dendron is higher 
than the generation of the poly(aryl
ester) dendron (compounds 1, 3, 4, 5, 
7 and 8), the nature of the liquid-
crystalline phase is dictated by the 
poly(benzyl ether) dendrimer and the 
fullerodendrimers display columnar 
phases.

When the dendrons have the same 
generation (compounds 2 and 6), 
the fullerodendrimers display 
smectic phases. In this case, the 
liquid-crystalline properties are 
governed by the poly(aryl ester) 
dendrimer.

Smectic A phase displayed by compound 2 at 146°C.

Rectangular columnar phase displayed by compound 
8 at 145°C.

XRD investigations and molecular
modeling revealed that the 
supramolecular organization of the 
title compounds is governed by (1) 
the “aliphatic therminal
chains/mesogenic groups” ratio, (2) 
the effective lateral interactions 
between the cyanobiphenyl
mesogenic groups, (3) the 
effective microsegregation of the 
dendrons, and (4) the deformation
of the dendritic core.

Typical textures of the mesophases were
observed by POM.

Postulated supramolecular
organization of 2 within

the smectic A phase.

Postulated supramolecular organization
of 8 within the rectangular columnar
phase.
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