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Thermal Isomerisation of Mesoionic Tetrazoles. A New Type of 
Heterocyclic Rearrangement 

By PETER N. PRESTON,* KAUSHAL I<. TIWARI, and KENNETH TURNBULL 
(Department of Chemistry, Heriot- Watt Utziversity, Hiccarton, Currie, Edinbuvgh EH 14 4-4s) 

and TREVOR J .  KING 
(Department of Chemistry, University of Nottiizglannz, Nottinghnnz NG7 2RD) 

Summary The thermal isomerisation of two mesoionic IN principle, if a 1,2-shift of a group (R) occurs in rilesoionic 
tetrazoles is described; the structure of 2,4-diphenyl compounds' [ ~ f . ~  (1) and (2)] a different heterocycle is 
tetrazolium-5-thiolate has been elucidated by X-ray produced. For most systems the primary product would 
crystallography. be a conventional heterocycle but in a minority of cases an 

isomeric mesoionic compound would be formed. 
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We report a rearrangement of the latter type induced by 
thermolysis of the mesoionic tetrazoles (3a and b) . Pyroly- 
sis3 of (3a)4,6 gave the isomeric (4a)6,6 in 45% yield? and 
(3b) was converted into 2,4-diphenyl tetrazolium-5-thiolate 

XI,,Y 4 I, +,; 
? 

i- t- 
(11 (2) 

X = 0, S, w NR, Y = 0, S, or NR 
V = C R  or N,W=CRorN 

z = 0, S, or CR' R* 

x- x- 
(3) 141 

a; X = O  
b; X = S  

(4b), m.p. 153 "C, A,,, (Et,O) 252sh and 280 nm; A,,, 
(Me,CO) 400 nm, in low yield (16%).t The structure of 
(4b) was elucidated X-ray crystallographically. CrystaE 
data : monoclinic, space group P2Jc (from systematic 

absences), a = 12.596(2), b = 11.220(2), c = 8-818(1) A, 
18 = 99.49(2)', 2 = 4, D, = 1.373, D m  = 1-38 g CIII-~. 

Reflections were measured on a Hilger-Watt four-circle 
diff ractometer with monochromated Mo-K, radiation to 
8 = 25". 2164 reflections had net counts >3a and all 
these were used in the subsequent calculations. The struc- 
ture was solved using the centro-symmetric direct methods 
routine in SHEL X7 and refined using CRYSTALS (the 
Oxford University set of crystallographic programs). 
Hydrogen atoms were located from a difference map and the 
final stages of refinement were by full-matrix least-squares 
with hydrogen treated isotropically and the other atoms 
anisotropically. The maximum least-squares shift for the 
heavier atom parameters a t  convergence was 0.030 and for 
the hydrogen parameters 0.12 cr. The final conventional R 
was 4.07%. 

The three rings in the structure were each essentially 
planar. The angle of twist between the heterocyclic ring 
and the phenyl rings were 52" for the ring nearer sulphur 
and 13.5" for the other ring. The bond lengths and angles 
showed no unusual values and the calculated estimated 
standard deviation for these quantities involving the 
heavier atoms only lay between 0.003 and 0.005A and 
0.2 and 0=3", respectively. 
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-t Yields are based on consumed starting material; the conversions were 80 % and 60 % for (3a) and (3b) respectively. 
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