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Stereoselective Reduction of Enamino Sulfoxides
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Enamino sulfoxides, p-TolS(O)CH=C(NR!R2)R (where R! = alkyl,
R2 = H or alkyl), were reduced with lithium tri(s-butyl)borohydride
or borane*THF, respectively, to give p-amino sulfoxides of R* R*
configuration with high stereoselectivity.

f-Amino sulfoxides 1 have been shown to be good synthetic precursors for
optically active amines.l) Although 1 was prepared by the addition of (p-
tolylsulfinylmethyl)lithium to imines, only aromatic amines were available in this
method. Another approach to 1 is reduction of enamino sulfoxide 2 or its tautomer,
a-sulfinyl imine 3. However little attention has been paid to this reaction as
compared with many reports on stereoselective reduction of a-sulfinyl ketones.2)
There are only a few literatures on the reduction of cyclic enamino sulfoxides with
NaBH3(CN)3) or NaBH4,4) but we found that these hydrides reduced acyclic 2 with
poor selectivity. We report here that lithium tri(s-butyl)borohydride (L-Selectride) or
borane*THF reduces 2 with high stereoselectivity (Eq. 1).

The enamino sulfoxides 2 were easily prepared by the condensation of readily
available «-sulfinyl ketones),0)  with primary or secondary amines.”>8)
Stereochemistry of 2 was determined to be E by NOE.9) We found that highly
stereocontrolled reduction of 2a,b was performed with L-Selectride (97-98%
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selectivity). Typically, a THF solution of L-Selectride (1.5 mol equiv.) was added
dropwise to a CH2Cl solution of 2a at -20 °C. After 6 h at -20 °C, the mixture was
quenched with methanol. The usual workup and purification by preparative TLC
(silica-gel, AcOEt - methanol 10 : 1) gave the amino sulfoxide la (57%) along with p-
tolylsulfinylacetone derived from the unreacted 2a (43%). The diastereomeric ratio
(R*,R* : R*,S*) of 1a was determined to be 97 : 3 by HPLC analysis after acetylation.
Lowering the reaction temperature to -78 °C brought about little enhancement of the
selectivity (Table 1). The reduction proceeds probably via the imine form 3 since 2c-
e are not reduced under the same reaction conditions.8:10) Thus the high selectivity
is ascribed to a chelation model [A].1D)

[A]

Stereoselective reduction of 2c-e was achieved with boranesTHF complex.12)
For example, a THF solution of borane*THF complex (1.0 M, 0.44 mmol) was added to a
CH,Cly (4 mL) solution of 2¢ (0.20 mmol) over 3 min. After 3 h at -78 °C, water (10
mL) was added and the mixture was extracted with CH2Clz (10 mL x 3), dried over
Na3S04, and concentrated. The residue was dissolved in THF (2 mL) and treated with
1,4-diazabicyclo[2.2.2]octane (0.4 mL) to decompose 1lc-borane complex. After the
usual workup, the crude product was subjected to preparative TLC to give 1lc (95%) as
colorless crystals. The ratio of (R*,R*)-1c : (R*,S*)-1c was 87 : 13 (!H NMR). Other
results are summarized in Table 1. Polar solvents were less effective. The reaction
involves direct hydroboration to the C=C bonds of 2¢-e. This is confirmed by a
deuterating experiment: quenching the reaction of 2¢ with D20 gave an o-deuterio-f-
amino sulfoxide 4, that was identified by IH NMR.
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The relative stereochemistry of 1 was estimated as follows. Desulfurization of
the major isomer derived from (S)-2d with Raney Ni afforded (R)-1-(s-butyl)-
piperidine13) (86%) (Eq.2). Thus, the major isomer of 1d must have S,S configuration.
The same relative stereochemistry was assigned to the major isomers of la-c and 1le
since they showed good similarity in their spectroscopic behavior.15) It is noteworthy
that the transformation of Eq. 2 demonstrates the utility of the present reaction for a
facile synthesis of optically active amines.
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Table 1. Stereoselective reduction of 2
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a) Only major (R*,R*) isomers are shown. b) Total yield of both R*,R* and R*,S* isomers. c) Values in the brackets are the

yields of the recovered p-tolylsulfinylacetone. d) 1,2-Dimethoxyethane. €) Sg,S.: Ss.R.
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