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Abstract: The stereochemistry of the reactions of 1-phenylsulfinylethyl radical (1r) and 1-phenylsulfinyl-2,2,2-trifluoroethyl
radical (2r) with allylstannanes has been examined. Preferential formation of products of opposite relative configuration has

been observed. Conformational analysis of the radical intermediates (AM1 calculations) allows to rationalize the results.

The control of stereoselectivity in the intermolecular reactions of acyclic radicals is presently a field of
intensive research.! The use of sulfoxides?-7 to induce stereoselectivity in radical reactions has recently attracted
much attention. High stercoselectivities have been observed with acyclic sulfinylated radicals stabilized by a
carbonyl group®7 and were attributed to the relative stability of one radical conformer over another by
minimization of dipole-dipole interactions.”-# However, the reactions of simple alkyl substituted radicals (I)
proceed with disappointingly low selectivities.24 We report here an explanation for these results and a study of
the importance of pure dipole effects. For our study, two simple model systems have been examined where the
sulfinylated radical center is substituted by a methyl group (1r) and a trifluoromethyl group (2r).
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The methylated and triflmoromethylated radical precursors 1 and 2 were prepared in a straightforward
manner.? Allylation!0 of 1 with 3-tributylstannylpropene!! and 3-tributylstannyl-2-trimethylsilylpropene gave
preferentially syn-3 and syn-4 with low stereoselectivities (61 % and 64 % ds, respectively). The
trifluoromethylated radical precursor 2 gave preferentially anti-5 and anti-6 with diastereoselectivities of 81 %
and 82 %, respectively.

1703



1704

o A "’
1 .
S‘YX )\/5"3“3 ©/ \(\K ©/S
©/ dv, AIBN &v,
1,2
Radical P
_ precursor X Y R Product syn/anti (yield)
1 SePh H H 3 61:39 (64 %)
1 SePh H SiMey 4 64:36 (80 %)
2 Cl F H 5 19:81 (61 %)
2 Cl F SiMe; 6 18:82 (83 %)

The relative syn configuration of the major diastereoisomer of 3 was proved by chemical correlation with
compound syn-7 of known stereochemistry.!2 For this purpose, 3 (major isomer) and syn-7 were converted to
the identical compound syn-8, using O3/NaBH, and CH,N,/LiAlH, respectively. The anti configuration of 9,

obtained by ozonolysis (O3/NaBHy) of 5 (major isomer) was established by X-ray analysis.!3
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AMI| calculations!4 indicate that radicals Ir and 2r possess the same two minimum energy conformations a
and b (figure). These two conformations correspond to those predicted by stereoelectronic interactions, the singly
occupied orbital is perpendicular to the S-O bond for optimal overlap,!5 and by the minimization of steric and
eclipsing interactions. These latter are responsible for the small twisting (20°) of conformer a. In the case of
radical 1r, conformer a is more stable than b by 0.8 kcal/mol. For radical 2r the situation is opposite, conformer

b is more stable than a by 1.4 kcal/mol. We attribute this inversion of relative stability to a minimization of
dipole-dipole interactions which favors conformer b-2r because the negative ends of the dipoles (the oxygen
atom and the CF3 group) are antiperiplanar. Reaction of conformer b from the less hindered face (opposite to the

phenyl group) leads to anti products via transition state B,!6 We assumed that this pathway is the prefered one
for radical 2r. We also suggest also that reaction of the conformer a is responsible for the formation of syn
compounds via a transition state A, this pathway being slightly prefered for the methylated radical 1r.
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Figure: Conformational analysis of radicals 1r and 2r (AM1 calculations) and postulated transition states

A and B for the allylation reaction.
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In conclusion, our results demonstrate that for radicals of the type I, modest stereoselectivity may be

obtained when electron withdrawing alkyl groups, such as the trifluoromethyl group, are used. For simple alkyl

groups, the existence of two conformers a and b of similar energy leads to low diastereoselectivity. In order to

obtain good stereoselectivities with alkyi substituted radicals of type I, it will be necessary to find a way of
differentiating the energy level of these two conformers. Our efforts in that direction are presented in the next

communication.
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