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Synthesis of Four New Meso -ionic Heterocyclic Systems 

By ROBERT N. HANLEY, W. DAVID OLLIS,* and CHRISTOPHER A. RAMSDEN 
(Department of Chemistry, The University, Shefield S 3  7HF) 

Summary The synthesis of derivatives of four new meso- 
ionic heterocyclic systems (111), (IV), (IX), and (X) has 
been achieved ; the possible interconversion of the isomers 
(111) and (IV) has been examined. 

5-ETHOXY-1,2,3,4-THIATRIAZOLIUM TETRAFLUOROBORATES 
(1a-f)l with aromatic amines in boiling benzene yield the 
yellow crystalline 5-arylamino- 1,2,3,kthiatriazolium tetra- 
fluoroborates (IIa-f). These salts (IIa-f) are deproton- 

ated with warm ethanolic aqueous sodium hydroxide yield- 
ing the red crystalline meso-ionic 1,2,3,4-thiatriazolium-5- 
aminides (IIIa-f) . The yellow crystalline meso-ionic 
isomers (IVa, d-g) have been prepared by the following 
sequence. Meerwein alkylation of the known2 meso-ionic 
1,2,3,4-tetrazolium-5-olates (Va, d-g) gave the salts (VIa, 
d-g) which with sodium sulphide in hot dimethylformam- 
ide solution yields the meso-ionic 1,2,3,4-tetrazolium-5- 
thiolates (IVa, d-g) . 
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The existence of pairs of isomers of two new classes of 
meso-ionic heterocycles (111) and (IV) is of interest and their 
meso-ionic formulation is fully supported by their u.v., i .r., 
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(a) R = Ar = Ph;  (b) R = Ph, Ar = p-Me-C,H,; (c) R = 
p-Me*C,H,, Ar = Ph;  (d) R = Ar = p-Me-C,H,; (e) R = Ph, 
Ar = $-Cl-C,H,; (f) R = p-ClC,H,, Ar = Ph; (g) R = Ar = 

and n.m.r. spectra. Distinctive differences exist between 
the dipole moments of the isomers (IIIa;  p = 3-71D) 
and (IVa; p = 6-52D). Informative differences exist in 
their mass spectral fragmentation: (IIIa;  M*+ -+ + + 
PhN=N=S) and (IVa; M*++ Ph-N r N ) .  

p-Cl*C,H,. 
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The base-catalysed rearrangement (VII -+ VIII) is well 
e~tablished,~ but all attempts to effect the transformation 
(I11 --f IV) or (IV -+ 111) have been unsuccessful. 

, Ar 

11x1 tX1 
(a) R = Ar = Ph; (b) R = Ar = p-Me.C,H4; (c)  R = Ar = 
p-  c1. C,H4. 

An interesting recent development in the chemistry of 
meso-ionic heterocycles was tbe discovery that the exocylic 
carbanionoid group could be --c(CN),.4 In this connection, 
two new classes of meso-ionic heterocycles (IXa-c) and 
(Xa,b) have been synthesised by reaction of the salts (I) and 
(VI) with malononitrile and triethylamine in acetonitrile. 
These biscyanomethylide derivatives (IX) and (X) are 
yellow to orange in colour and they have large dipole 
moments (IXa; p = 8.84D) and (Xa; p = 9.54D). 
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