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Sml;-PROMOTED KETYL RADICAL ADDITION TO O-BENZYL FORMALDOXIME.
A NEW AMINOMETHYLATION

Takeshi Hanamoto and Junyt Inanaga®
Institute for Molecuiar Science, Myodain, Okazak: 444, Japan

Summary: Reductive coupling of carbonyl compounds with O-benzyl formaldoxime was promoted
by Smiy affording the corresponding aminomethyl alcohols under mild conditions.

Ammnomethylation 1s an impartant reaction in organic synthesis and both efectrophilic and
nucleophilic reactions have so far been developed for the aminomethylation of active methylene
compounds (Mannich reaction) and for the preparation of 2-amino alcohols, -2 respectively We
report here a new aminomethylation of carbonyl compounds via radical process, in which Smilp-
promoted ketyl radical formation followed by its addition to O-benzyl formaldoxime proceeds rapidly

under mild conditions {(eq 1) 345
1
R 2 Sml,, ROH R OH
S0 + CHp=NOCHPh ——— X (1)
B2 HMPA, rt R? NHOCH,Ph

A solution of Smla in THF (0.1 mol dm3, 3 mi) was added to a mixture of carbonyl compounds
(0.13 mmol), O-benzyl formaldoxime (34 1 mg, 0.25 mmol), alcohols (0.5 mmol), and HMPA (0.5 ml)
and the mixture was stirred at room temperature for 5 min, at which time purple color faded and
white precipitate was produced. Usual workup followed by chromatographic purification gave the
corresponding aminomethyl alcohols in moderate to good yields as shown in the table.

The addition of HMPA is indispe:ns.able6 in the present reaction as it has been recognized in
other electron transfer reactions promoted by Smlg.7 The choice of proton source Is also important
to get good results. Although both aldehydes and ketones could be used as substrates, the present
approach 1s restiricted only to aminomethylation; the reaction of 4-phenyl-2-butanone with other O-
benzyl oximes prepared from benzaldehyde, crotonaldehyde, 2-phenylpropionaldehyde, and 4-
tert-butylcyclohexanone did not give the coupling products.

It is interesting from the mechanistic pont of view that the reaction of 4-tert-butylcyclohexanone
afforded a mixture of diastereomers with high axial-attack stereoselection (run 3),8’9 which may be
interpreted in terms of the preferred configuration of the kety! intermediate with orbital extention of
the radical lobe in the axial direction '® Similar radical process has been proposed for the
electroreductive amunoalk;ﬂation4 while the sense of stereoselecticn was opposnte.11

The N-benzyloxy group of the coupling products could be easily eliminated to form the
corresponding free aminomethyl aicohols by PtOs-catalyzed hydrogenolysis.
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Table. Sml,-promoted aminomethylation of carbonyl compounds

Entry Substrate ROH Product %Yield (ratio)
OH
i
1 Ph/\)i HO OH on”~><_NHoEn 8
2 n none n 42

OH
3 AVA sBioh AN CwHosn 59

o NHOBn

r)
4 e m t-BuOH )(m(OH 57 (94:6)

O OH
5 O t-BuOH NHOBn 45

— 1
6 m o HO OH ©:>£NHOBH 50

i

’ O- cHo HO OH O_<— NHOBn %
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