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A series of pyrazolo[1,2-a]pyrazoliumolates of type 3,4, and 5 was prepared. 
Compound 4(R3=CH3) shows liquid crystalline properties (C 1585 N 162 I). 

The overwhelming majority of compounds which exhibit thermotropic liquid 
crystal (LC) properties contain aryl and/or cycloalkyl groups [2,3]. Heterocyclic 
compounds seemingly have been used to a less extent [4,5]. In order to gain insight into 
the behaviour of LCs with highly dipolar structure elements [6], we tried to use cross- 
conjugated mesomeric betaines [7] as novel building blocks. In this paper, the first 
example of a pyrazolo[1,2-a]pyrazoliumolate [8, 9, lo] with LC properties is 
described. 

At the outset of our work it was still unknown whether two core elements would be 
sufficient for LC behaviour. Therefore 2-aryl substituted betaines of type 3 were 
prepared as shown in the scheme. Methyl 4-hydroxyphenylacetate was 0-alkylated, 
transformed to malonic acid derivatives of type 2 and finally condensed with 3-alkyl- 
2,4-dimethyIpyrazoles [ll] to give 3a-e [ 121. Optical investigations showed that these 
betaines do not exhibit any LC behaviour. The elongation of 3f [13], which could be 
prepared from 3b by treatment with TiCl,/CH,Cl,, with an aromatic ester moiety 
proved to be successful. The esterification of 3f with 4-n-butoxybenzoic acid yields 4 
(R3=CH3) [14] which shows LC behaviour albeit in a narrow region: on melting at 
1585°C a nematic phase is observed [l5]; at 162°C the isotropic phase appears. On 
cooling down the range of the nematic phase could be extended to 142°C. 

R’ RZ mp(3)/”C 
_ _ _ _ ~  

293 

a C6H13 %HI3 111 

e G H 1 3  115 
d C8H17 ‘EH 17  110 
e C1zH2, C8H17 102 

g C6H11C0 ‘SH17 102 

b (CH,),CH ‘BH I 7  126 

f H ‘EH17 178 
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1 2a -e 

3a-e 

4 I C  158.5 N 162 11 

5a.b 

a:R1=CH3, R2-C,Hl,; b : R'=C,H,,. R~=c,H, 

a: olkylbromide/K~CO3/acetone; b: OC(OEt)2/Na; c :  KOH/ 

CH,OH; d: SOC12; e: 3-alkyl-2.4-dimethylpyrazole/Et3N 

(alkyl: CGH13, C,Hl,) 

The extension of these investigations to other compounds of type 3 (C,H, versus 
CH,) and twins of type 5 (prepared from bismalonic acid derivatives and pyrazoles) 
showed that these compounds did not exhibit LC behaviour. Whether cross- 
conjugated mesomeric betaines and other dipolar heterocycles (as pyrimidiniumolates 
[16,17]) are advantageous or detrimental for LCs remains to be explored. 

Financial support of this work by the Deutsche Forschungsgemeinschaft, the 
Fonds der Chemischen Industrie and the Ministerin fur Bildung, Wissenschaft, Kultur 
und Sport des Landes Schleswig-Holstein is gratefully acknowledged. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
1
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



Preliminary Communications 561 

References 
[l] Presented in part at the X I 1  Int. Congr. Heterocycl. Chem., Corvallis, Oregon 1991. 
[2] DEMUS, D., DEMUS, H., and ZASCHKE, H., 1974, Fliissige Kristalle in Tabellen, Vol. I (VEB 

[3] DEMUS, D., and ZASCHKE, H., 1984, Fliissige Kristalle in Tabellen, Vol. 11 (VEB Deutscher 

[4] DEUTSCHER, H.-J., VORBRODT, H.-M., and ZASCHKE, H., 1981, 2. Chem., 21, 9. 
[5] Molecular structures of liquid crystals: Demus, D., 1989, Liq. Crystals, 5, 75. 
[6] Pyridinium-N-ylides: KISE, H., NISHISAKA, Y., and ASAHARA, T., 1978, Chemistry Lett., 

[7] OLLIS, W. D., STANFORTH, S. P., and RAMSDEN, C. A., 1985, Tetrahedron, 41, 2239. 
[S] POTTS, K. T., KANEMASA, S., and ZVILICHOVSKY, G., 1980, J .  Am. chem. Soc., 102, 3971. 

Deutscher Verlag fur Grundstoffindustrie, Leipzig). 

Verlag fur Grundstoffindustrie, Leipzig). 

1235. 

[9] POTTS, K. T., MURPHY, P. M., DE LUCA, M. R., and KUEHNLING, W. R., 1988, J .  org.'Chem, 
53, 2889. 

[lo] FRIEDRICHSEN, W., 1980, 2. Naturf: (h), 35, 1002. 
[l 11 Pyrazoles of this type seem to be known: DZIOMKO, V. M., IVANOV, 0. V., and DARDA, L. V., 

1969, Metody Polucenija Chimiceskich Reaktivov i Preparatov, 20,194. We have prepared 
these compounds in the usual manner by reaction of suitably substituted 2,4-diketones 
with hydrazine. 

[l2] All new compounds described in this communication have been fully characterized by IR, 
UV, 'HNMR, I3CNMR and high resolution mass spectrometry. For details see 
Supplementary Material which has been deposited in the British Library. (Copies of this 
material which comprises 9 pages may be obtained from the British Library, Lending 
Division, by quoting the number SUP 16524 according to the procedure described at the 
end of this issue.) 

[13] 3f: red crystals; mp 178°C (ethyl acetate-petrol ether); UV(CH,CN) 1 (lg E )  208 (4.58), 227 
(4.51), 267 (475), 440 (3.07); 'HNMR(CDC1,): 6 0.9 (t, 3 H, CH,), 1.25 (m, 12 H, CH,), 2.3 
(t, 2H, CH,), 2.50 (s, 6H, CH,), 5.15 (s, 1 H, OH), 6.8 (d, 2H), 7.9 (d, 2H). 

[14] 4 orange red needles; mp 158.5"C (ethyl acetate); UV(CH,CN) 1 (lgs) 209 (4.53), 271 (4.64), 
415 (2.78); 'H NMR(CDC1,): 6 087(6 H, CH,), 1.2-1-8 (m, 16 H, CH,), 2.33 (t, 2 H, CH,), 
2.53 (s, 6H, CH,), 4.03 (t, 2H, OCH,), 6.95 (d, 2H), 7.15 (d,2H), 8.13 (2d, 4H). 

[lS] DEMUS, D., and RICHTER, L., 1978, Textures ofLiquid Crystals (Verlag Chemie, Weinheim). 
[16] FRIEDRICHSEN, W., BOTTCHER, A., and KAPPE, TH., 1982, Heterocycles, 19, 1083. 
[17] KOCH, A.-C., 1991, Dissertation, Universitat Kiel. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
1
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1


