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Abstract

g

Aromatic aldehydes, ketones and acylbenzo[b]furans have been reductively deoxygenated with sodium

cyanoborohydride and the mild electrophile chlorotrimethylsilane. © 1998 Elsevier Science Ltd. All rights reserved.

The Wolff-Kishner' reaction is employed traditionally for the deoxygenation of acylbenzo[b}furans to
alkylbenzo[b]furans. The harsh conditions of the method limit its use to relatively unsubstituted compounds.
Alternate reductive deoxygenation methods, including ionic and non ionic hydrogenation® methods, or lithium in
ammonia,” are not applicable because of the reactivity of the furan ring double bond” and the facile polymerization*
of the benzo[b]furan substrates under the acid or the Lewis acid catalysts employed.

The reagent NaBH,CN has been used for imine reduction, carbonyl reductive amination and reduction,

and reductive displacement of halides and tosylates.5 Deoxygenation of aldehydes and kectones has been reported

vdrazone derivatives.” ® The transition metal modified reagent was used to

convert acid halides to aldehydes®, to reduce alkyl halides to hydrocarbons’ , carbonyl compounds to alcohols and
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has been reported to take place using Zni,” and BF,Et,0'™ " catalysis. Carbohydrate benzylidene'” and other

acetals'® were reduced to ethers with acid catalysts or other electrophiles.
Avoiding the use of acid and Lewis acids catalysts, we used NaBH,CN and the mild electrophile TMSCI
to convert acyl to alkyl benzo[b}furan derivatives.
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Tabie 1. Deoxygenation of acylbenzo[b]furan derivatives to alkylbenzo[b]furans
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Under the typical experimental procedure'” benzo[b]furan aldehydes and 2-acyl-benzo[b]furan derivatives
were smoothly deoxygenated to the corresponding alkyl benzofurans. Ethyl and methyl benzofuroate esters 7 did
not react (table 1). "
The selectivity of the reagent was probed by applying the same experimental procedure on aryl aldehydes
(

and ketone derivatives (table 2).'* Aldehydes and ketones 17 with activated aromatic rings were deoxygenated.
Carbony! groups on nonactivated 10a, 10d or deactivated 10b, 10c, 12 aromatic rings were reduced to

alcohols. Benzophenone 14 under the standard reaction conditions afforded a mixture of
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diphenyimethane 16. Cinnamaldehyde 19 was deoxygenated to i-phenylpropene 20 and trace of 3-

phenylpropene 21. However the o-methylcinnamaldehyde 22 was only reduced to the alcohol 23. The alcohols

were formed from the desilylation of the presumed silylether intermediate’™ (Eq. 1), during the aqueous
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reduced to the 4-methoxy-toluene 27.
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The reductive deoxygenation with the NaBH,

*Detected by "H NMR
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significant migration of the double bond was observed.

Typical Experimental Procedure: NaBH,CN (18 mmol) was added to a cold (ice bath), magnetically stirred
solution of the aryl ketone or aldehyde (3 mmol) and TMSCI (18 mmol) in dry acetonitrile (10 mL), containing
powdered molecular sieves (3 A), under nitrogen. The suspension was stirred at room temperature. After the
completion of the reaction (monitored by TLC, usual reaction time 24 hours), the suspension was diluted with
CH,CI, and filtered through celite. The filtrate was washed with NaCl solution, dried over MgSO, and
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