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10DOTRIMETHYLSILANE DEOXYGENATION OF CARBONYL CONJUGATED ALLYLIC ETHERS

David A. Hartman and Robert W. Curley, Jr.*
College of Pharmacy, The Ohio State University, Columbus, Ohio 43210

Summary: The attempted demethylation of 4-methoxy-g-ionone! (1) with iodotrimethylsilane gave
the unexpected product, g-ionone (2). This reagent may prove useful in the cleavage of allylic
ethers conjugated to ketones.

Iodotrimethylsiltane (TMSI) has proven to be a useful reagent for the cleavage of methy!
ethers to alcohols.?2 In the course of our studies in the area of retinoid synthesis, we had
occasion to effect this transformation. However, when 1 was treated with TMSI to prepare
d-hydroxy-g-ionone (3), only the cleavage product 2 rapidly resulted {-78°C, 2.5 eq., CH,Cl,,
5 min; 60%).2

TR = 0, Ry = OCH

R 2R = O, Ry= H

3Ry = O, Ry OH

Re 41y = CHy, Ny = OCH
SRy wCH Ry= OH

The formation of 2 was observed whether TMSI was employed or made in situ ((CH3)3SiC1/Nal
0°C, 2 eq., CH3CN, 5 min.} That the conjugated ketone was responsible for this result was
suggested by the need for 2-2.5 eq. of reagent to achieve this transformation. As a test of
this hypothesis, the related triene 4 was synthesized.* This compound, when treated with
TMSI, afforded the expected corresponding alcohol 5.5

We propose the following mechanism for the conversion of 1 to 2. Initial 1,6 conjugate
addition of TMSI to the dienone produces intermediate 6.6 Reaction of a second eq. of TMSI
with the ether oxygen gives iodide salt 7. The silyltrienol ether 8 is formed via g-elim-
fnation initiated by iodide ion. The cleaved product 2 is formed from 8 upon aqueous workup.’

Deoxygenation of simple allylic ethers has been previously reported® but under harsher
conditions incompatible with carbonyls. Although TMSI has been previously employed for
cleavage of ethers to alkanes, reduction with Zn/HDAC is required to complete the reaction.?
The proposed mechanism may also provide an explanation for the unexplained result seen by
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Cherbas et aZ.l? The technique reported here is a mild one-pot method which should prove
applicable to various systems for the deoxygenation of carbonyl conjugated allylic ethers.
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