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Electroreductive Intermolecular Coupling of Ketones with O-Methyl Oximes.
A Convenient Route to Synthesis of 2-Amino Alcohols!
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Department of Synthetic Chemistry, Faculty of Engineering,
Kyoto University, Yoshida, Sakyo, Kyoto 606, Japan

Summary: The electroreduction of ketones together with O-methyl oximes gave intermolecularly coupled products,
2-methoxyamino alcohols, which were easily reduced to 2-amino alcohols.

Reductive cross coupling of C=C group with C=N group will provide a convenient route to the synthesis of 2-
amino alcohols (eql). Tt has been reported that electroreductive coupling of N-methylbenzylideneamine with
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benzaldehyde gave the corresponding 2-amino alcohol with low yield (22%).2 Recently, reductive coupling of
aromatic imines with aldehydes or ketones promoted by NbCla(DME) was also reported.3 On the other hand, the
electroreductive intra- or inter-molecular coupling of ketones with a variety of unsaturated compounds such as
olefins,% acetylenes,® aromatic rings,6 and nitriles” has been one of the main subjects in our continuing studies on
electroorganic chemistry. Hence, the electroreductive coupling reaction depicted in eql is especially interesting
since it is almost hitherto unknown and will provide a new route to the synthesis of 2-amino alcohols. Indeed, it
was found in the present study that the electroreduction of ketones 1 together with O-methyl oximes 2 gave
effectively the cross-coupling products 3 which were easily convertible to the corresponding 2-amino alcohols 4
(eq2).
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The electroreduction of a mixture of a ketone 1 (5 mmol) and an O-methyl oxime 2 (12.5 mmol) was carried out
with a Sn cathode (5 X 10 cm?) and a carbon anode in i-PrOH (40 mL) containing EtyNOTs (10 g). The cathodic
and anodic chambers were separated by a ceramic diaphragm. The electricity was passed at constant curtent of 0.2
A at 0~5 °C until almost all of 1 was consumed (3~6 F/mol based on 1). After the catholyte was poured into water
(200 mL) and extracted with CH5Cly, the product 3 was isolated by column chromatography on silica gel (AcOEt-
hexane).

The results of electroreductive coupling of ketones 1 with O-methyl acetoaldoxime 2a are summarized in Table
I. The electroreduction with Pb (3a, 94%), Cd (3a, 94%), or Ag (3a, 82%) cathode gave almost the same result as
that with Sn cathode, whereas the yield decreased when the coupling was carried out in EtOH (3a, 62%) or DMF
(3a, 52%). The other O-alkyl oximes 2b~f also gave the cross-coupling products with ketones as shown in Table II.

Although detail of the reaction mechanism is still not clear, itis reasonable that the reaction was initiated
by reduction of not oximes but ketones 1, since O-methyl oximes 2 were electrochemically inert under the
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Table I. Electroreductive Intermolecutar Coupling of Ketones 1 with O-Methyl Acetoaldoximes 2a
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a. Isolated yields. Satisfactory spectroscopic and elemental analyses were obtained for all of the products.
b. Diastereomeric ratios determined by 200MHz *H NMR (CDCl,). See ref. 8. c. The stereoconfiguration
of each isomer could not be assigned. d. The ratio of cis:trans. Seeref. 9. e. Seeref. 12. f. See ref. 13.

Table Il. Electroreductive Intermolecular Coupling of Ketones 1 with O-Alky! Oximes 2

Ketone 1 O-Alky! oxime 2 Product 3 % Yield of 3%
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a. Isolated yields. Satisfactory spectroscopic and elemental analyses were obtained

for all of the products.
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conditions which were just the same as those of the present reaction. As shown in Scheme I, the active species such
as anion radical 5 formed from ketone 1 adds to the O-methyl oxime 2 to give the adduct 3.
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The coupling products 3 were easily reduced 10 the corresponding 2-amino alcohols 4 with three types of method
[a: Hz (1 atm), cat. PtOo/MeOH, r.t., 8h; b: LAH/THF, reflux, 6h; c14: NaBH4/ZrCl4/CH3Cly, r.t., 2 h.] (Scheme
m.
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