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New Liquid Crystalline 
2,5-Disubstituted 1,3-Dithians 
and 1,3-Dioxanst 
H.-M. VORBRODT, J. VOGEL, H. ZASCHKE, G. PEEL, and D. DEMUS 
Martin-Luther-Universitat Halle, Forschungsabteilung der Sektion Chernie, 
4020 Halle, GDR 

(Received July 19, 1984) 

This paper describes the synthesis of new classes of liquid crystal materials based upon 
2,5-disubstituted 1,3-dioxans and 1,3-dithians. 

INTRODUCTION 

As a new class of substance with liquid crystal properties we have 
synthesized' 2,5-disubstituted 1,3-dithians (5). We obtained these 
compounds according to Scheme 1 by reaction of 2-alkyl-l,3-dimer- 
captopropanes (3) with aldehydes (4) in good yield. The dimercap- 
topropanes (3) can be obtained from the corresponding diols (I) in 
two steps without isolation of the thiouronium salts (2). 

EXPERIMENTAL AND RESULTS 

Br 
1 2 

HZOIOH - SH 

SH 
3 

tPresented at the 10th International Liquid Crystal Conference, York, 15th-21st 
July 1984. 
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+ OHC-R2- - H 2 0  R 4 $ V  ..-c:,: 3 4 5 

Scheme 1 

Table I shows some examples of substituted 2-phenyl-l,3-dithians (5 ) .  
Most of the compounds are nematic with high melting and clearing 
temperatures. 

TABLE I 

n R Cr N Is No. 
6 -CN - 84 - * 5.1. 

* 5.2. 7 --CN * 99 - 

7 -ooc-@-cN * 155 * 232 ' 5.3. 

7 -COO-(+ - 128 * 217 * 5.4. 

6 -OOC*& * 111 * 164 * 5.5. 

6 - O 0 C - m 6 H , ,  - 140 * 184 * 5.6. 

The CN-substituted compounds of Table I possess high dielectric 
anisotropies. Compared with analogous dioxan  derivative^^.^ the sub- 
stituted dithians prefer to form nematic phases and they have a tend- 
ency to have higher melting and clearing temperatures. 2-(4-n-alkyl- 
cyclohexyl)-5-n-alkyl-l,3-dithians (6) exhitjit the smectic B phase 

cnH2n+,<~++mH*m+ I ( 6 )  

The melting points are relatively low and the clearing points are 
unexpectedly high: 

C6R13 < ;m6iH 13 Cr 57 SB 146 Is 
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NEW MESOGENIC DIOXANS AND DITHIANS 139 

At certain concentrations, they are miscible with nematic compounds 
giving nematic mixtures. 

We have also synthesized4 some novel cyclohexyl-substituted 1,3- 
dioxans (7). The synthetic route is given in Scheme 2. 

COOEt 

COOEt 

NaCH(CO0Et)z 
R1@13r - R 1 a  

cisltrans 
8 

cisltrans 
9 

10.1 trans-isomer - 10.2 cis-isomer 
L'A'H* R1a-coH OH 

R I + J - C O H  + OHC-R2 + 

cisltrans 

10 R + ( ; > R .  

OH 
10. I 

Scheme 2 

Starting from a cisltruns mixture of 4-alkylcyclohexyl bromides (8) 
and the sodium salt of diethyl malonate, a cisltrans mixture of the 4- 
alkylcyclohexyl diethyl malonates (9) was obtained. After reduction 
with LiAIH, we obtained the cyclohexyl substituted propane-l,3-diols 
(ZO).4 Recrystallisation from hexane gave the pure trans-diols (ZO. I). 
Surprisingly, these diols possess smectic phases.6 Reaction of (ZO. I) 
with aldehydes yielded the dioxans (7). Most of these compounds are 
purely smectic (see Table II), but especially the 2(4-n-alkylcycloh- 
exyl)-5-(4-n-alkylcyclohexyl)-l,3-dioxans (7.3) and (7.4) are well suited 
as additives for nematic mixtures, because they enhance clearing 
points remarkably without enlarging the viscosities. 2-(4-cyano- 
phenyl)-5-(4-n-alkylcyclohexyl)-l,3-dioxanes (7.5) and (7.6) are ne- 
matic and possess high dielectric anisotropies of about AE = +15.  
Therefore they are valuable compounds for nematic mixtures for 
application in electro-optical displays. 

Examples of trans-2-substituted 1,3-dioxan-5-carboxylates (ZZ) are 
listed in Table 111. The CN-substituted compounds possess high pos- 
itive dielectric anisotropies and are well suited for mixtures for LCD'S.~ 

A more detailed description of this new class of liquid crystals will 
be given later. 
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140 H.-M. VORBRODT et al. 

TABLE I1 

TABLE 111 

R' R2 Cr S N IS 

--C6H13 

4 6 H  I 3  

* 125 - * 132 
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