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Reductive Deoxygenation of Carbonyl to Methylene by LiAIH4/INBr3
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Abstract: The reductive deoxygenation of adehydes and ketones into the corresponding alkanesis
accomplished by LiAlIH, in the presence of Lewis acid InBr;. It provides a convenient method to
complete the transformation from carbonyl compoundsto alkanes.
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Reductive deoxygenation of adehyde or ketone leading to the formation of
corresponding alkane is a useful synthetic route and can be achieved in various ways"®.
Although the Friedel-Crafts alkylation can, in principle, provide the most direct route to
the synthesis of alkyl-substituted aromatic compounds, this reaction is known to proceed
in poor yields and aways produces intricate mixtures of mono- and poly-alkylated
derivatives. In contrast, however, the Friedel-Crafts acylation affords excellent yields
with a remarkable degree of regioselectivity. So, sometime, we will encounter the
transformation of carbonyl group to methylene group in the synthesis of some alkyl-
substituted aromatic compounds.

Theinitial use of LiAlH, can be updated to 1947”8 and now it becomes one of the
most common reducing agents in various organic reactions.  Although LiAIH,4 can
reduce almost all carbonyl groups containing oxygen to the corresponding alcohals, it
can not further complete the transformation from alcohols to corresponding alkanes.
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In our work, we found that the reductive ability of the LiAlIH, was enhanced in the
presence of InBrs.  Adding stoichiometric InBr3 to the reaction mixture, acetylferrocene

was reduced to ethylferrocene quantitatively. Further research showed that
stoichiomeric InBrz; was requisite, otherwise, a mixture of ethylferrocene and
1-hydroxyethylferrocene were obtained and the ratio of these two compounds had direct
relationship with the amount of InBr; under the same reaction conditions.  Furthermore,
1-hydroxyethy! ferrocene can a so be reduced to ethylferrocene thoroughly (Scheme 1).

We aso extended this reducing agent into the reduction of aromatic/aliphatic
aldehydes and ketones. Theresultsarelisted in Table 1. The reductive deoxygenation
of aldehydes and ketones mediated by LiAIH4/InBr; reductive system proceeds very
smoothly to give the corresponding alkanes with satisfactory to moderate yield under
mild conditions.

Tablel The Resultsof Reduction under LiAIH/INBr;

Substrate Substrate: LiAIH,: InBr;  Refluxing time Yield of alkane

(mol: mol: mal) (hr) (%)
Acetophenone 111 5 56"
Benzaldehyde 111 6 59°
o-Methyl-benzaldehyde 111 7 36°
p-Chloro-benzaldehyde 111 9 23
Hexanal 1:1:1 75 48
Cyclohexanone 1:1:1 75 82°

3 The yield was determined by HPLC. ° The yield was determined by GC.

General Procedure

Under an inert atmosphere of nitrogen, LiAIH, (0.076 g, 2 mmol) and InBr; (0.709 g, 2
mmol) was added into 20 mL absolute ether in anice bath.  After stirring for 30 minin
ice bath, 2 mmol aldehyde or ketone was added. Then, the reaction mixture was
refluxed for several hours under stirring.  After that, the mixture was poured onto 20 g
ice to quench the reaction and extracted with ether (3x15 mL). The organic layer was
washed with brine, dried over anhydrous MgSO,. The solvent was removed and the
residue was analyzed by GC or HPLC.
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