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Summary: The regdpedfic and diasbxdetive 13dipolar cycloddition of imidax$2,14thiwlimn4olate systems with 
ammaticakk4~givesthiirpnes,whichundagothamaldecomposition took&i. 

Mesoionic compounds have proven to be valuable intamediates in organic chemistry from both physical 

and synthetic perspectives. 1 These substances contain a masked 1,3dipole within their framework and are 

therefore willing participants in 1Sdipolar cycloadditions. 

We recently mported the synthesis and reactivity of a chhal imidazoRl-b]thiazolium401* system (1) 

toward acetylenes? and aryl isocyanates3. In both cases, elimination of sulfur took place under the reaction 

conditions to afford imidazo[l,2-a]pyridm-4-one and imidazo[l.2-a]pyrimidin-5-ylium-2-olate systems, 

respectively. 
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The reaction of msoionic heterncycles with carbonyl compounds has been scarcely studied and, to our 

knowledge, only two reports have appeamd in the literature. Thus N-acylenamines were obtained from 1,3- 

oxazolium-Solate systems by ring-opening of the initial l:l-cycloadducts.4 Nevertheless, in a further study 

some cycloadducts were isolated in the reaction of 1,3-o+zclium4-ohnes with carbonyl compounds.~ 

As a conthuration of our studies dealing with the generation and utilization of mesoionic systems via the 

tandem cyclization-cycloaddition process, we have explored the reaction of the imidazo[2,1-b]tMazolium4 
olate 2 with aromatic aldehydes. 
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Compound 2 (30%) was obtained by reaction of N-phenylimidaxolidine-2-thione with a-bromo- 
phenylacetic acid and triethylamine in benzene and subsequent ring-closure of the thioglycolic acid with acetic 

anhydride-triethylamine. Reaction of 2 with benxaldehyde and 4methoxybenxaldehyde. in toluene at teflux, 
gave enantionmuic mixtures of 3a.4a (654b)and 3 b.4 b (32%), respectively. 

Ph Ph Ph 
I 

2 3 4 5 

a; Ar=C& b; Ar=4-MeOC6H4 c; Ar-4-Me2NCsH, 

This process constitutes a novel ring-opening pathway of the initial 1:1-cycloadduct yielding thiiranes. 
Furthermore, the cycloaddition of 2 with 4-(N,N-dimethylamino)benxaldehyde gave the 01&m Jc (35%) by 

spontaneous desulfurixation subsequent to the cycloadduct-opening. 
In order to evaluate the scope of this reaction, particularly with regard to its mgio- and stereoselectivity. 

we have examined the cycloaddition reaction of a chiil mesoionic heterocycle with aromatic aldehydes. The 
reaction of 1 with 4-(N) N-dimethylamino)benxaldehyde gave similar amounts of two diastereomeric products 

(6a and 7a)6. The structure of 6a was fully resolved7 by single-crystal X-ray analysis and a perspective view 

of its molecular structun is depicted in Figure 1. The structure of 7a was unequivocally established when a 
mixture of 6a and 7a was desulfurizated by heating at reflux in toluene for 48 h. This process yielded 

exclusively the oletin 8aS, whose structure retains the relative canfiguration of 6a and 7a in accordance with 

the ste~ospecific thermal decomposition of episulfides9. 

a; iir = 4-Me2NC6H4 b; Ar = C6H, c; Ar = 4-MeOC& 

d; Ar=3-MeOC& e; Ar = 4-N02C6H4 

Similarly, the reaction of 1 with benzaldehyde, 4-methoxybenzaldehyde, and 3-methoxybenxaldehyde 

gave 6b-dlo, respectively. In these cases, however, diastereomers 7b-d were not isolated. Structures of 

compounds 6 b-d were assigned on the basis of their 1 H- and I q-NMR data, which were markedly analogous 

to those of 6a. When 4-nitrobenxaldehyde was used as dipolarophile, the corresponding thiiie could not be 

obtained but instead the olefm 8e1° was isolated as evidenced by its spectrrkopic data.1 * 
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Figure 1. Molecular strum of 6a 

The preferential formation of diaatereomers 6 and 7 indicates the tegiospecific and selective endo- 

approach of both reagents, as well as the highly stereocontrolled cycloadduct-opening. A possible mechanism 
for this process ,is depicted below. The e&approaches of the aldehyde to the mesoionic heterocycle involve 

the strained cycloadducts 9 and 10. Both, the thermal breaking of the weak CS bond and the resulting 
conformational change allow the episulfidation by an intramolecular nucleophilic displacement. 
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The regio and stereochemical course of these reactions can be rationalised in terms of the second-order 

PMotheory. 
Further explorations on asymmetric synthesis of thiiranes and full details of this communication are 

currently under way in our laboratory. 
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