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Abstract 

The synthesis of a diastereomeric ~-CF 3 derivative of a propargylic alcohol complexed in a hetero-bimetallic [Co-Mo] cluster 
is described. By the action of HBF 4 on the alcohol, one variety of complexed propargylium ion is formed. 
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Despite the potent  electron-withdrawing character 
of the trifluoromethyl group, numerous studies have 
now firmly established that a-CF3-substituted carbe- 
nium ions are stable [1]. A variety of these cations have 
been generated or postulated as intermediates in syn- 
thetic and mechanistic studies, in particular when an 
adjacent electron-donating group is present. In some 
cases they are sufficiently stabilized by charge delocal- 
ization to be observable by NMR spectroscopy [2] or in 
the gas phase [3]. 

Alkyne bimetallic clusters are efficient stabilizers of 
carbenium ions and prevent isomerization of triple 
bonds [4]. In this context we report  the isolation and 
preliminary reactivity results of a CF3-substituted 
propargylium ion stabilized by a metallic cluster. 

Initially, the dicobalt hexacarbonyl complex 1 of 
propargylic alcohol 2 was prepared in 55% yield [5], as 
shown in Scheme 1. 

When the complexed alcohol 1 in CD2CI z solution 
was treated with H B F 4 / E t 2 0  a carbenium ion was 
formed, as indicated by the resonance shift of the CF 3 
group in the 19F-NMR spectrum (from -83 .9  to - 9 3 .4  
ppm). This cation could not be isolated. 

Replacing one Co(CO) 3 moiety by the isolobal 
MoCp(CO) 2 group is known to provide a bet ter  stabi- 
lization of the propargylium ion [6]. We therefore 
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prepared the [Co-Mo] cluster of the alcohol 2 by 
modifying a procedure described by D'Agostino et al. 
[7]. The exchange of the Co(CO) 3 vertex by MoCp(CO) 2 
in complex 1 was performed using Na[MoCp(CO) 3] as 
a nucleophilic reagent [8], as shown in Scheme 2. 

The diastereomeric alcohols 3a and 3b were ob- 
tained in a 1:1 ratio in 94% yield and separated by 
chromatography on silica plates (E t20 :pen tane ,  1:6) 
[9]. The protonation of 3a and 3b in an ethereal 
solution by H B F 4 / E t 2 0  resulted in the formation of a 
solid product identified as the carbenium ion salt 4 
[10]. 

Some preliminary experiments on the reactivity of 
the cation 4 towards nucleophiles a n d / o r  bases have 
been performed and are summarized in Scheme 3. 

The action of dimethylamine a n d / o r  sodium 
methanethiolate afforded the ethylenic compound 5 in 
40% yield. With hydride reagents (NaBH 4 or 
NaBHaCN) a mixture of elimination and reduction 
products 5 and 6 was obtained, in 1:1 ratio in 50% 
yield [11]. In the presence of water, the carbenium ion 
salt 4 leads exclusively and quantitatively to the alco- 
hols 3a and 3b in 1 : 1 ratio. This nucleophilic addition, 
rather than elimination, of water is not observed with 
bimetallic complexes of non-fluorinated tertiary carbe- 
nium ions [4d]. 

In conclusion, through the interaction of a hetero- 
bimetallic cluster with a compound containing an 
acetylenic bond, an a-CFa-substituted carbenium ion 
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complex has been isolated for the first time. This 
allows the previously difficult nucleophilic substitution 
of c~-CF 3 alcohols to be easily undertaken. 

A study is in progress of other fluorinated a-CF 3- 
carbenium ions, especially secondary ions. 
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