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The mesomorphic properties of alkoxymethylene-substituted-phenyl esters with three-
ring systems are described. Such ester compounds exhibit enantiotropic nematic and
smectic phases. Their clearing points are moderately high, and these transition tem-
peratures are lower than those of alkoxy-substituted esters.

In previous papers,!?> we reported the nematic properties of new
mesogens with alkoxymethylene groups as terminal groups. These
compounds were 4-alkoxymethylene-substituted-phenyl 4’-alkylcy-
lohexanes (I)! and 4-alkoxymethylene-substituted-phenyl 4'-alkyl-
cyclohexanecarboxylates (II).2-3 These species exhibited monotropic
nematic or/and smectic phases, and their clearing points are lower
than those of alkoxy-substituted compounds. And, as another effect
of reduction, the bulk viscosity by alkoxymethylene groups was no-
ticed.

In this paper, alkoxymethylene-substituted-phenyl esters with three-
ring systems (III) are synthesized and their mesomorphic properties
are examined compared with the corresponding alkoxy- or alkyl-
substituted esters.
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R(CHz)nOR' (1)
R-@coz@—(wz)now (11)
CBH,?-@—@COZ—@-CHZOCHB (II1)

R,R'= alkyl , n= 1 to5
X , Y = benzene, cyclohexane

The compounds (III) are prepared as shown in Figure 1. The meth-
oxymethyl-substituted-phenol is synthesized by a previously reported®
procedure. This phenol is esterified with commercial benzoic acid or
cyclohexanecarboxylic acid derivatives. Details of the synthetic pro-
cedures will be reported elsewhere.

NaBH
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FIGURE 1 Route of synthesis for methoxymethyl-substituted esters. The ring X and
Y are benzene or cyclohexane.
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The phase transition temperatures of the alkoxymethylene series
(III) are shown in Table I. Most of these species exhibit enantiotropic
nematic and smectic phases, while compounds Nos. 3 and 7 exhibit
only nematic phase. In the results on alkoxymethylene-substituted
two ring systems (I)! and (II),>* tendency to form enantiotropic me-
sophases of alkoxymethylene series is lower than alkoxy series.4”
This is apparently due to the alkoxymethylene groups as terminal
groups of mesogens. However, in series (III) as shown in Table I,
there is no species which exhibits monotropic mesophases. This may
be because the molecular length of three ring systems are longer than
series (I), (I) as a hard-rod core. The members of series (III) gen-
erally show moderately high clearing points. In particular, the clearing
point of compound No. 1 is above 190°C.
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FIGURE 2 Transition temperatures versus substituted groups X, which are ethoxy-,
methoxymethyl- and propyi-.
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FIGURE 3 Transition temperatures versus substituted groups X, which are ethoxy-,
methoxymethyl- and propyl-.

Before going into the discussion on the relationships between tran-
sition temperatures and ring systems, we will examine the effect of
substituted position to ring systems by alkoxymethylene groups. In
compounds Nos. 3, 7 and 8, alkoxymethylene groups were attached
to the cyclohexane ring, and others were attached to the benzene
ring by alkoxymethylene groups. If the comparison between cyclo-
hexane series (Nos. 3, 7 and 8) and benzene series (No. 2), the
clearing points of cyclohexane series are higher than that of benzene
series. We assumed that large flexibility of alkoxymethylene groups
caused low clearing points of alkoxymethylene-substituted meso-
gens.3 But, in above cyclohexane series, it can be considered that the
lowering effect to the clearing points based on flexibility of alkoxy-
methylene groups is reduced by the bulk of cyclohexane ring. This
is the reason why cyclohexane series exhibit higher clearing points
than benzene series.
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FIGURE 4 Transition temperatures versus substituted groups X, which are ethoxy-,
methoxymethyl- and propyl-.

The examples shown in Figures 2 to 5 illustrate the magnitude of
the effect of terminal groups on the transition temperatures. The
transition temperatures of alkoxymethylene series (III) are compared
with appropriate alkoxy- or alkyl-substituted series.®” In each figure,
it is noticed that the melting points and clearing points of alkoxy-
methylene series are lower than those of alkoxy series. But, on com-
parison alkoxymethylene series and alkyl series, the relationships
between terminal groups and transition temperatures are variable.
For instance, in Figure 4, clearing points of alkoxymethylene series
is higher than that of alkyl series. In Figures 4 and 5, on the contrary,
clearing points of alkoxymethylene series are lower than those of
alkyl series.

From above results, it is concluded that alkoxymethylene groups
have effect on decreasing the transition temperatures compared with
alkoxy groups. This result agrees with that previously reported on
two ring systems (I) and (II). On the comparison alkoxymethylene
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FIGURE 5 Transition temperatures versus substituted groups X, which are ethoxy-,
methoxymethyl- and propyl-.

groups with alkyl groups, however, we could not arrange in order of
decreasing transition temperatures. This is the subject for future study.
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