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Abstracts : 4,4,4-Trifluoroacroleines 2 have been converted specifically by tributyl tin
hydride to aldehydes 3 or ketones 4, according to the catalyst and conditions employed.

Several synthetic reactions are known for the preparation of 1,1,1-trifluoromethyl-
ketones 1.1 On the other hand, compounds 3 and 4 with one or two methylene or methine
groups built in between the trifluoromethyl and the carbonyl groups are not easy to pre-
pare.? These compounds are of biological interest, as the trifluoromethyl group increases
extensively their lipophilicity without disturbing the biological and chemical reactivity
since it is far enough from the functional group. In the present study, we want to describe
the synthesis of trifluoromethyl aldehydes 3 and ketones 4 from the same starting material
2 easily obtained through a Vilsmeier’s reaction with trifluoromethylketones la,b’
(scheme).

Guibé’ and Keinan® have found that tributyl tin hydride serves as an efficient
hydride donor to r-allyl palladium complexes. They suggested that an analogous transfer of
hydride to activated olefin-palladium complexes followed by concomitant protonation,
should result in net conjugate reduction of Michael acceptors (eq. 1).
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On the other hand Donetti et al.9 have shown that a,a-disubstituted nitriles can be
transformed to ketones in basic medium by oxidative decyanation (eq. 2).
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So, it should be possible to transform aldehydes 2 to ketones 4 in a one-pot reaction
by treating 2 with tributyl tin hydride in the presence of palladium and oxygen (eq. 3).
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To test the possibility of oxidizing stannyl enolate intermediate A with air oxygen, we
have made the reaction of hydratropic aldehyde 6 with tributyl tin hydride (in the presence

as well as in the absence of palladium) and air.!° In these conditions, aldehyde 6 was
quantitatively transformed to acetophenone (eq. 4).
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Aldehydes 2a,b (scheme) were treated with tributyl tin hydride in the presence of
Pd{P(Ph),], under Guibé’ or Keinan’s® conditions, but the reaction was carried out in the
presence of air and with continuous stirring for 24 h,10 Under these conditions, aldehydes
2a,b were converted into ketones 4a,b in more than 80 % yield of isolated product.!! So, it
is possible to transform trifluoromethylketones la,b in their regioisomers 4a,b in a two-
step reaction,

To prove the formation of stannyl intermediate A, aldehydes 2a,b were treated with
tributyl tin hydride, in the presence of AIBN ; and indeed aldehydes 3a,b were isolated in,
respectively, 56 % and 78 %!2 yields of purified product. Treating aldehydes 3a,b with
tributyl tin hydride in the presence of Pd[P(Ph),;], formed quantitatively ketones 4a,b13
(yvield > 95 % of purified product).

When the aldehyde 2c¢, obtained from eth;rl 4,4 4-trifluoroacetoacetate,® was treated
by tributyl tin hydride, in the presence of AIBN,!2 saturated aldehyde 3¢ was obtained in a
91 % yield.14 3c exists mainly as the enolic form (88 %). As in the IH NMR spectrum there
is coupling between the vinylic proton and the enolic proton, it is assumed that the enolic
form of compound 3¢ exists in the cis-configuration, stabilized by intramolecular hydrogen
bonding (eq. 5).
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It is known!® that the formation of tin alkoxides, from ketones or aldehydes, by a ra-
dical mechanism is rather sluggish, whereas their preparation by a polar mechanism can
efficiently by carried out by Lewis acid catalysts.” Effectively, in THF solution containing a
catalytic amount of ZnCl,, tributyl tin hydride reduces 2a,b to the allylic alcohol 5a,b in a
nearly quantitative yield.!6 No reduction of the double bond and no elimination of the
chlorine is observed. The 1,2 addition is specifically observed (scheme, path 3/).

So from the same starting material, aldehyde 2 and tributyl tin hydride, it is possible
to realize regioselectively a 1,2 or a 1,4 addition (path 2/ or 3/) or the transformation of 2
in the ketones 4 (path 1/).
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