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Abstracr . Reactions of vicinal diamines. aminoalc&ots. aminotbiols with synthetic equivalents of 
peAuomcnonea 3 or a&unsaturated peducmeaters 6 gave regiospecifically new live member 
(idazo a oxazdidines) or seven member fluorinated hetemcycles (dia or thiazpines). 

We have recently reported that 1-aryl-1-trialkylsilyl-perfluoroalkanols 11 and 1-alkyl-1-trialkylsilyloxy 

perfluoroalk- 1-enes 22 are useful synthons which can be considered as equivalents of enones 3.3 Compounds 

1 and 2 react with amines as easily as the enone 3 to yield the corresponding kenaminones 4.214 Similarly we 

have reported earlier the synthesis of p-enaminoesters 75 from esters of a,p-unsaturated perfluoroacids 6 

generated in situ from a-hydro perfluoroalcanoates 5.6 In all these reactions, primary amines gave also the fi- 

iminotautomer which is often more stable than the @mamino tautomer and in most cases can be separated. 
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These enamino/imino derivatives are usually formed as intermediates in the reaction pathway leading to 

heterocycles from @diketones or kketoesters.7 Heterocycles in general, fluorinated ones in particular, are 

widely involved in the structure of bioactive molecules having applications in agricultural and medicinal 

chemistry. Therefore it was interesting to study the reaction of our synthons with bis-nucleophilic amines in 

order to have access, if a cyclocondensation step follows the formation of the ~enamind~imino intermediate, 

to an heterocycle bearing both a fluorine and a’perfiuoroalkyl substituent. 

Moreover. the fluorine substitution often modifies strongly the charges distribution and/or the frontier 

orbitals level, so that the second intramolecular nucleophilic attack in the intermediate enaminone is to be 

expected on the carbonyl carbon but also, for large enough ring size, on the kcarbon.8 Furthermore, there are 

in the literature some examples of anti-michael nucleophilic addition on fluorinated enones type substrates.9 
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Thus, the different possible pathways arc: 

-Michael attack followed by cyclocondensation (path a), 

Michael (path b), or anti-Michael (path c) cyclisation. 

-attack on the carbonyl group followed by 

cyclocondensation on Cp (path d). 

This paper is devoted to the behaviour of enones 3 (or their synthetic equivalents 1 and 2) and a,@- 

unsaturated perfluoroesters 6 (or their synthetic equivalents 5) with some 12-bis-nucleophiles (1.2~diamine-s, 

2-hydroxyamines, and 2-mercaptoamines) from the chemo and regioselectivity point of view. On this occasion, 

efficient synthesis of new fluorinated heterocycles in the imidazolidine. oxazolidine, diazepine and thiazepine 

series are reported. 
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When alcohol la (or the corresponding enone 3a) or silyl enol ether 2a were treated in ether at room 

temperature with 1,Zdiaminoethane or N-methyl-1,2_diaminoethane, a smooth reaction took place and the 

&fluorinated imidazolidines B-10 were obtained quantitatively. Similarly, reaction with ethanolamine gave 

oxazolidines 11-1310 (Table I). In no case were traces of diazepine detected. Thus the first step is a 

chemospecilic Michael addition-elimination followed by a regiospecific Michael cyclisation (path b). We have 

carried out the same reaction with Z-hydro perfluoroesters and thioesters. With the perfluorocrotonic 

equivalents, 5a and 5b, similar reactivity was observed, giving the corresponding imidazolidines 14-16 and 

oxazolidines 17.181° (Table I). Remarkably, in one case, corresponding to the higher homologue SC, a 

cyclocondensation took place, giving the diazepinone 1910 (Table II). This different reactivity owing to the 

length of the perlluoroalkyl chain remains unexplained, but we can relate this result to the better ability of long 

chain perfIuoroalkyl ketones to accommodate an sp2carbon compared with the very easy hydration or 

hemiketalisation of trifluoromethyl ketones. After the first step, Michael cyclisation leading to a tetrahedral p 

carbon would be favored with trifluoromethyl derivatives, whereas cyclocondensation would compete with 

longer perfIuoroalkyl chain. 

A more rigid 1.2-diamine must hinder the formation of a five member cycle and favor CycIocondensation 

(path a). Compounds la and 2a were reacted with o-phenylenediamine. The reaction needed triethylamine to 

eliminate HF and was slower according to the weak nucleophilic character of this diamine, but was very clean 

and gave quantitatively the expected benzodiazepines 20-24 IO (Table II). A unit tautomer was observed, 

having the diimine structure. Benzodiazepinones could not be obtained in similar conditions fmm esters 5, even 

in the presence of tiethylamine. We had already observed that aromatic amines are not nucleophilic enough to 

give the pfluorine substitution.5 Such a benzodiazepinone has been reported: it has been prepared by treating 

an a-hydro-gketo perfluoroester with o-phenylenediamine in acidic medium.11 Reaction of o-aminothiophenol 

gave also regiospecifically the benzothiazepine 25. A primary Michael attack by the thiol function was 
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In conclusion, when reacted with bis-nucleophilic amines. a$-unsaturated perfluoroacyl compounds 

exhibit: (i) chemospeclfic Michael reactivity; (ii) two competitive sites of second nucleophilic attack, (iii) this 

second nucleophilic attack is regiospecific with bis-nucleophiles studied. These reactions lead to new fluorinated 

hetetocycles in high yield and very mild conditions. 
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