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Reaction of lithium eneselenolates derived from selenoamides
with ketones: a highly diastereoselective synthetic route to

�,�-disubstituted �-hydroxy selenoamides
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Abstract—The reaction of lithium eneselenolates generated from selenoamides with a variety of ketones proceeded smoothly at
−78°C to give the corresponding �,�-disubstituted �-hydroxy selenoamides in moderate to good yields. The reaction showed high
diastereoselectivity. The products obtained were converted to the corresponding amides by reacting them with cyclohexene oxide.
© 2003 Elsevier Science Ltd. All rights reserved.

The aldol condensation reaction of enolates from
amides and thioamides has been studied in great detail.1

On the other hand, much less attention has been paid
to the reaction of these enolates with ketones.2 To the
best of our knowledge, there has been no report on the
stereochemical aspects of this reaction except for the
reaction with �-tetralone.2d Meanwhile, syntheses,
structure and reaction of compounds with a selenocar-
bonyl group3 have recently been developed in great
depth. Among them, selenium isologues of amides, i.e.
selenoamides, have received particular attention.4 Dur-
ing the course of our studies on the synthesis and
reactivity of selenoamides,5 we recently found that sele-
nium isologues of lithium enolates, i.e. lithium enesel-
enolates generated from selenoamides smoothly
underwent Michael addition to �,�-unsaturated
ketones.5a We report here the addition reaction of
lithium eneselenolates to aliphatic and aromatic ketones
with high diastereoselectivity.

Initially, lithium eneselenolate 2a was generated from
selenoamide 1a and LDA at 0°C in THF (Eq. (1)). To
the reaction mixture was then added acetone 3a and
water successively at −78°C. After the usual work-up,
�,�-disubstituted �-hydroxy selenoamide 4a was
obtained as a deep yellow oil in 70% yield.6 The reac-
tion must be carried out at −78°C. At higher tempera-

tures, the reaction gave a complex mixture along with
the recovered starting selenoamide 1a.

(1)

Next, a variety of selenoamides 1 and ketones 3 were
subjected to the reaction. The results are summarized in
Table 1.

A similar reaction of 1a with cyclic ketones 3b and 3c
proceeded smoothly to give the corresponding
selenoamides 4b and 4c in moderate yields (entries 1
and 2). In the reaction with methyl ethyl ketone 3d, two
diastereomers of the products 4d were obtained in
nearly equal amounts (entry 3). On the other hand, the
reaction of selenoamides 1a and 1c with methyl isopro-
pyl ketone 3e showed high diastereoselectivity to give
exclusively anti isomers 4e and 4j (entries 4 and 9),
whereas the reaction with pinacolone 3f did not take
place and the starting selenoamide 1a was recovered
(entry 5). Aromatic ketones could also be used in the
reaction of lithium eneselenolates 2 (entries 6, 7, and
10). As for acetophenone 3h, anti isomers 4h and 4k
were obtained as sole products (entries 7 and 10).
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Table 1. Reaction of lithium eneselenolates 2 with ketones 3a

The stereochemistry of the product 4h was un-
equivocally determined by X-ray molecular structure
analysis.7 The ORTEP drawing of 4h is shown in Fig.
1.

The stereochemistry of the major products 4e, 4j, and

4k was estimated by comparing their 13C NMR spectra
with that of 4h.8 To compare the stereoselectivity in the
present reaction with that of ordinary amides 5, these
compounds were reacted with LDA and ketone 3h to
give a mixture of two diastereomers, albeit in rather
low yields (Eq. (2)).
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Figure 1. ORTEP drawings of 4h. Selected bond lengths (A� ),
angles (°), and torsion angles (°): Se(1)�C(1)=1.834(5);
C(1)�N(1)=1.318(7). Se(1)�C(1)�N(1)=120.2(4); Se(1)�C(1)�
C(6)=121.0(4). Se(1)�C(1)�C(6)�C(7)=60.4(6); C(1)�C(6)�
C(7)�O(1)=70.1(6).

complex mixture instead of 6b. The procedure for the
deoxygenation of oxiranes to give olefins with
selenoamides11 was then used for the conversion of
�,�-disubstituted �-hydroxy selenoamides 4. The reac-
tion of 4h and 4j with cyclohexene oxide proceeded
with high efficiency to give the corresponding amides 6b
and 6c12 in high yields (Eq. (4)).

(4)

In summary, we have demonstrated the addition reac-
tion of lithium eneselenolates to ketones. The �,�-di-
substituted �-hydroxy selenoamides were obtained in
moderate to good yields, and the reaction exhibited
high stereoselectivity. Further studies on the present
reaction and the synthetic application of the resulting
selenoamides obtained are underway.
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