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Abstract: On the way to get a comparison between different side-chain liquid-crystal polymers 
bearing the same lateral mesogenic group, in order to show the influence of the nature of the polymer 
backbone on their thermal behaviors, we present here the synthesis of new liquid-crystal acrylate and 
methacrylate monomers. 

Liquid-crystal polymers showing ferroelectric properties at room temperature are of  great interest for 
many chemists in the field of display devices 1. Such molecules have to present a chiral smectic C phase (Sc*). 
Architectural considerations about the relationship between the structure of molecules and their mesophases led 
us to propose a model structure favorable to SC* phase. This model molecule, terminated with different 
polymerizable moieties, here acrylate and methacrylate ones, will be studied later on under its polymerized form 
to study the influence of the nature of the main chain on the mesomorphic properties. 

We present here the synthesis of these model molecules z : 
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The synthesis has been divided into two steps : synthesis of  part A, containing the spacer and the 
polymerizable function, and synthesis of part B, containing the chiral group. 

The preparation of part A 3 is described in Scheme 1. The monosubstitution of 1,12-dibromododecane 3 
with 4,4'-biphenol 4 is accomplished in an equimolecular solution of  KOH in ethanol 4, the molar ratio 
biphenol/KOH being I/1 to avoid a bisubstitution of biphenol. The product 5 is obtained in a yield of 50%. The 
coupling of the lithium salt of acrylic acid 2 with the compound 5, rather insoluble in common solvents, is 

performed in a solution 1/1 v/v HMPA/THF to afford the acrylate 6 in a 91% yield. 
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Scheme 1 : Synthesis of part A. 

The synthesis of part B 3 is outlined in scheme 2. Two reasons have determined the choice of L-isoleucine 
7 as the chiral precursor : (i) the presence of two stereogenic neighboring centers, (ii) the steric bulkiness of the 
CH3 group, which decreases the mobility of the C-C1 polar group, reinforcing the rigidity of the end-group. 
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Scheme 2 : Synthesis of part B. 

L-Ileu 7 is transformed into its diazonium salt 5 which is transformed into the chlorinated compound 8 

([(x]~= -4.4 neat). Baillon-Moussel 6, confirming the studies of Neuberger 7, has shown that this double 

substitution took place with a retention of configuration. Thus, the carbon atom bearing the chlorine atom will 
be considered as in a "S" absolute configuration, this stereogenic carbon remains unmodified during further 

reactions. The acid 8 is then reduced with LiA1H4 s to obtain the alcohol 9 ([ct] 25 D = -7.9 neat). The 

monoesterification of terephtaloyl chloride 10 by the alcohol 9, using triethylamine to quench HC1, has been 
run using the dichloride in large excess to avoid its disubstitution. The moderate yield of this step is due to the 
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difficult removal of the terephtalic acid formed in this reaction. Compound 11 is obtained in a 67% yield 
( [a]  ~ D = '15 ,  C 2, CHCI3). 

Esterification 9 of acid 11 with alcohol 6 completes the preparation of the monomers 1, presented in 
scheme 3. Compounds 6 and 11 are coupled in presence of DCC and DMAP I° to afford I with 30% yield II. 
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Scheme 3 : Synthesis of the monomers. 

We have thus succeeded in obtaining a molecule featuring the main structural characteristics necessary to 
generate a SC* phase in a mesogenic molecule : (i) a long spacer group, up to 12 carbons, which is a challenge 
because the bad solubility of the reactants generates two problems : a difficult accessibility of the active centers 
in an heterogeneous medium, and thus a rather weak conversion, and difficulties in the separation between 
substratcs and reactants which are both very slighly soluble in general and, still worth, soluble only in the same 
solvents (steps b-c), (ii) three aromatic groups containing a reversed ester bond which is very sensitive to even 
slightly acidic conditions, but is giving a configuration more favorable 12 to a smectic phase generation than a 
normal ester bond which induces the apparition of a nematic phase, (iii) two neighboring stereogenic carbons 
which allow the formation of the chiral phase. 

The thermal analysis of the products la  and lb  has shown a liquid crystal behavior for both molecules 2 
and a SC* phase has been identified between 64 and 71°C for the acrylate la and between 79 and 104°C for the 
methacrylate lb.  Their mesogenic properties will be more detailed in a later paper. 
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