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SYNTHESIS  AND L I Q U ~ - C R Y S T A L L I N E  

PROPERTIES OF DERIVATIVES OF 

5-AMINO-2-ARYLPYRIMIDINES OF THE 

S T R U C T U R A L L Y  S T A B I L I Z E D  ANIL  TYPE 

M. A. Mikhaleva, E. S. Serebryakova, and M. V. Loseva 

We have studied the liquid crystalline properties of the synthesized alko.~3,-substituted 5-salicylidenamino-2- 
phenylpyrimidines compared with the corresponding benzylidene derivatives and as a function of the 
substituents. 

Liquid crystals of the azomethine group have stimulated widespread interest owing to their properties which are of 
practical use (moderate phase transition temperatures and viscosity, good orientation on a substrate, etc.) [1-3], and their 
relatively low stability is compensated by the more advanced technology for manufacturing cells and the use of derivatives of 
salicyclic aldehyde: azomethines stabilized as a result of intramolecular hydrogen bonding [1, 4]. Derivatives of 
salicylidenanilines have been widely studied and represent one of the major classes of compounds which are actually used as 
a smectic C matrix [5, 6]. 

Among heterocyclic derivatives of liquid crystalline azomethines, only the pyridine derivatives have been systematically 
studied (for example, [7, 8]). Taking into account the practical importance of derivatives of 2-arylpyrimidines as components 
of liquid-crystalline materials [6, 9], in this work we have continued the investigations of the little-studied azomethines 2-aryl-5- 
aminopyrimidines [ 10], synthesized their analogs containing an intramolecular hydrogen bond, and considered the effect of the 
structure of azomethines I on mesomorphic behavior. 

Substituted 5-benzylidenamino-2-phenylpyrimidines (Ia-f) were synthesized by condensation of the corresponding 5- 

amino-2-arylpyrimidines with alkoxybenzaldehydes upon boiling in toluene in the presence of piperidine. 
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Ia ,b ,e  R = OC4H9; lb R ~ 0C6H13;  ld, f R = C6H13; la ,b R 1 = C6H13; lc,d R 1 = C9H19; 

Ie , f  R = - C H 2 C H ( C H 3 ) C H 2 C H 3 ;  la,b X = H ;  Ic-f  X -  O H  

Additional investigations of the liquid-crystalline phase of the previously obtained smectic liquid-crystalline 5-(p- 
octyloxybenzylidenamino)-2-butyloxypyrimidine (II) [10] showed that its smectic mesophase is classified as the A type, while 
anils I with a 2-arylpyrimidine moiety tend toward formation of smectic C over a broad temperature range in addition to 
smectic A. Compounds la,b have a smectic C range of about 80°C; and for compounds containing an intramolecular hydrogen 
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TABLE 1. Mesomorphic Properties of Anils Ia-f 
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TABLE 2. Heats of Phase Transitions of Anils Ic,d 
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6,72 
8,11 0,14 
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bond (Ic,d), the range of the smectic C mesophase is expanded to 130°C. This expansion occurs mainly as a result of the 
increase in thermal stability. The trends found in the appearance of l iquid- crystalline properties by salicylidenaminopyrimidines 

are consistent with those noted in the literature for salicylidenanilines: enhancement of the mesogenic properties as a result of  
the increase in anisotropy of the electronic polarizability due to electron delocalization over the aromatic and chelate rings [11, 
12] and the increase in the tendency toward appearance of a smectic phase due to flattening of the molecule, caused by the 
decrease in the angle of rotation of the N-aryl group when an intramolecular hydrogen bond is present [11, 13]. 

Introducing a 2-methylbutyl group (a widely used fragment for constructing low-melting smectic C* molecules [1, 5]) 

into the salicylidenaminopyrimidine molecule negatively affected the liquid crystalline properties. In the anils Ie, f, the transition 
temperature to the mesophase (Trap) was considerably elevated and as a result there occurred a marked narrowing of the ranges 
of both the mesomorphic state as a whole (up to 30-40°C) and of the smectic C in particular (up to 7-13°C). In contrast to the 

dialkoxyanils Ia-c, the derivative Ie does not have a smectic A mesophase. 

In the ortho-hydroxy derivatives Ic,d,f, suppression of the appearance of nematics occurs with enhancement of the 
appearance of the smectic properties: in anils Ic,f we observe considerable narrowing of the interval of the nematic mesophase 
(to - 1 ° C )  and even its disappearance in the alkylalkyl derivative Id.  

For salicylidenaminopyrimidines Ic,d, we measured the heats of the phase transitions crystal -S C, S C -  S A, and N -  I, 
but for compound Ic the transition S A - N  could not be measured due to the proximity of the N - I  transition to it. 

EXPERIMENTAL 

The phase transition temperatures, the types of mesophases of the anils Ia-f, II and the heats of the phase transitions 
of anils Ic,d were determined by thermal microscopy on a Mettler FP-52 heating stage with the polarizing microscope POLAM- 
211 and the Setaram DSC-111 differential scanning microcalorimeter. The UV spectra were taken on the Specord UV-Vis 
spectrometer in alcohol. Symbols used: K - crystal, S - smectic, N - nematic phase, I - isotropic melt. 

The elemental analysis data for anils Ic-f correspond to the calculated values. 
2-(p-Butyloxyphenyl)- and 2-(p-hexyloxyphenyl)-5-aminopyrirnidines [10], 2-(p-hexylphenyl)-5-aminopyrimidine [14], 

p-alkoxysalicylic aldehydes [15], and (S)-p-(2-methylbutyloxy)salicylic aldehyde[5] were synthesized according to the techniques 
described previously. 

Synthesis of  Azomethines Ic-f. A mixture of 3.4 millimoles 5-amino-2-arylpyrimidine and 3.4 millimoles substituted 
benzaldehyde was boiled for 5-6 h in 10 ml toluene with 3 drops piperidine. The hot solution was filtered and cooled down 

to 10-15°C. The residue was filtered and compounds Ic,d were recrystallized from a 10:1 alcohol-toluene mixture, and 
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compounds Ie,f were recrystallized from a 1:1 benzene-methanol mixture. UV spectra, Xma x (lg e): anil Ic 210 (4.02), 312 

inflection (3.90), 367 nm (4.12); anil Id 206 (4.52), 30.6 (4.39), 362 nm (4.48). 

REFERENCES 

1. 

. 

3 .  

4. 

5. 

6. 

7. 

. 

9. 

10. 

11. 
12. 

13. 

14. 

15. 

D. Demus and H. Zaschke, Liquid Crystal Tables. II. [in German], VEB Deutscher Verlag fi3r Grundstoffindustrie, 

Leipzig (1984). 
J. W. Brown, D. J. Byron, M. Southcott, R. C. Wilson, D. Guillon, and Hong Hi-Jun, Mol. Cryst. Liq. Cryst., 159, 

37 (1988). 
R. Gupta and B. A. Vora, Bull. Chem. Soc. Japan, 66, 469 (1993). 
H. Hasegawa, Y. Matsunaga, and N. Miyajima, Bull. Chem. Soc. Japan, 64, 296 (1991). 

B. Otterholm, M. Nilsson, S. T. Lagerwall, and K. Skarp, Liq. Cryst., 2, 757 (1987). 

P. Adomenas, Izv. Akad. Nauk SSSR, Ser. Fiz., 53, 1860 (1989). 
D. Demus, H. Demus, and H. Zaschke, Liquid Crystal Tables I [in German], VEB Deutscher Verlag ffir 

Grundstoffindustrie, Leipzig (1974), p. 256. 
J. Barbera, M. Marcos, and J. L. Serrano, Mol. Cryst. Liq. Cryst., 149, 225 (1987). 

M. Schadt, R. Buchecker, F. Leenhouts. A. Boller, A. Villiger, and M. Petrzilka, Mol. Cryst. Liq. Cryst., 139, 1 

(1986). 
M. A. Mikhaleva, V. T. Lazareva, M. F. Grebenkin, V. A. Savel'ev, and V. P. Mamaev, Khim. Geterotsikl. Soedin., 

No. 11, 1545 (1982). 

P. Cerrada, M. Marcos, J. L. Serrano, and C. Jaime, J. Mol. Struct., 193, 147 (1989). 

N. G. Bakhshiev, B. M. Bolotin, A. P. Kovshik, O. V. Sverdlova, M. G. Tomilin, and N. B. t~tingen, Zh. Prikfl. 

Spektrosk., 38,429 (1983). 

U. Norinder, Mol. Cryst. Liq. Cryst., 149, 195 (1987). 

T. A. Kizner, M. A. Mikhaleva, and E. S. Serebyarkova, Khim. Geterotsikl. Soedin., No. 6, 801 (1990). 

R. U. Safina, B. M. Bolotin, N. B. t~tingen, and E. T. Kuznetsova, Zh. Vses. Khim. Obshch. im. D. I. Mendeleeva, 

No. 5, 116 (1983). 

84 


