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TRISUBSTITUTED THIAZOLES BY A 6m-ELECTROCYCLIZATION
OF IMINOTHIOCARBONYL YLIDES
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Iminothiocarbonyl ylides are generated by a sulfur ligand exchange reaction of
sulfonium salts and undergo a 6m-electrocyclic closure and aromatization to tri
substituted thiazoles. Related carbonyl ylides preferred a 4m-electrocyclization.

Electrocyclic closure have become an important entry to heterocyclic
compounds1. We wish to report here the electrocyclic closure of iminothiocarbo
nyl ylides which combines high yields of trisubstituted thiazoles with a simple
experimental procedure starting from readily available reactants. No similar
electrocyclization is described for iminothiocarbonyl ylides.

A solution of equimolar amounts of benzothicamides (1a-f), a-bromo-ethyl
cyanoacetate (2) and ﬂ—amlnocinnamonitriles2 (3a-e) was stirred for 2 h. at room
temperature to give a suspension. Upon treatment with triethylamine (TEA) and
stirring 24 h. 2,4-diaryl-5-cyano-thiazoles (4a-1) were isolated by column chro

matography. Compounds (4) (m.p.s and yields are given in table) were identified

4

on the basis of i.r., 1H—-n.m.r. and mass spectra3, and by Hantzsch's synthesis

Table

M.p.s and yields of thiazoles (4) from benzothiomorpholide derivatives5

Ar Ar' mp(C) (%) Ar Ar' mp{C) (%)
(4a) CHg CgHg 120 70 (4f) p-CH,0C.H, CgHg 130-1 71
(4b)  CgHg p-CI1C H, 122-4 72 (4g) p-CH,OC/H, p-CIC H, 157-9 78
(4c)  CgHg p-CH,C H, 140-2 73 (4h) p-CH,0C/H, P-CH,C H, 125-6 74
(4d)  CgHg p-CH30C H, 121-2 79 (41) p-CH,0C.H, p-CH40C.H, 137-8 76
(4e) CgHy p-(CHy) ,NC.H, 125-6 65 (41) p-CH;0C¢H, p-(CH,),NC.H, 170-2 61
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The formation of thiazoles (4) could be rationalized as shown in scheme 1.
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Scheme 1

Sulfonium salts (5), which could be isolated upon interaction of benzothio
amides and Br-ethylcyanoacetate, readily exchanae the ligand in the presencr of
p-aminocinnamonitriles (3) yielding salts (6), as it was verified by independent
experiments. Treatment with TEA of salts (6) generates the iminothiocarbonyl
ylides (7) which undergo a 6m-electrocyclic closure to 4-thiazolines, never 1so
lated from the reaction mixtures because of the easy elimination of secondary
amine to give the aromatic thiazoles (4).

When a-bromoacetophenone (8) is used instead of (2) the initially formed
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salts (9) did not react with (3) to give (6). Treatment with TEA generates the
corresponding transient carbonylthiocarbonyl ylides (10) which were not trapped
by (3), but preferred a 4 mw-electrocyclization to thiiranes (11) which are the

. 6 .
main reaction products as shown in scheme 2.
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Scheme 2

Thiiranes structures are based upon spectral data7 and sulfur extrusion

reaction to afford enam:.noketones8 (12) on treatment with sodium ethoxide at

room temperature.
These results show that the nucleophilic substitution at sulfur depends

upon the presence of a good leaving group as well as the stability of the
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forming salt. Furthermore they suggest that 6sm-electrocyclizations besides
occurring in the "pull-pull" ylidesg, take place also in the "push-pull” ylides
if the terminal center of the "pull" substituent has an adeQuate nucleophilic

character. Further investigations are in progress in this area.
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