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Abstract: a,o-Disubstituted selenoamides were easily converted to
unsymmetricai ketones in high yields by the reaction with aikyilithiums,
whereas the reaction with alkynyllithium and methyl iodide gave o,p-

unsaturated ketone and dialkvnvlamine. © 1998 Elgevier Sci

aturated ketone and cialkynylamine, © 1998 Elsevier Science Ltd.
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Organoselenium compounds have been widely studied in organic synthesis over the
past i ’"'"i‘u'y' years.* For 6X&i’i‘1plc, the uupuuai‘lce of c’ii"leEl&ﬁE‘:ﬁ:y’l groups \Aloc ) in
organic synthesis has become increasingly clear.! In contrast, new reactions using
se

lenocarbonvl compounds (C=Se) have been studied to a much lesser extent. In

particular, the apphcatlon of such reactions to synthetically available carbon-carbon bond-
forming reactions with liberation of the selenium atom has not yet been reported except
for the synthesis of hindered olefins from selenoketones.# In our studies on
selenocarbonyl compounds, we recently reported new methods for synthesumg
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Scheme 1
To a THF solution of the o, o-disubstituted selenoamide 1a3¢ was added 2 equiv. of
methyllithium at at 0 °C, and the mixture was s 1rred at this temperature for 30 min (Scheme
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1). Aqueous workup of the mixture gave the unsymmetrical ketone 2a in an isolated yield
of 88% after column chromatography on silica gel. Similarly, the use of butyllithium
gave ketone 2b with equal efflclency In these reactlons deprotonatlon at the o- posmon
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to the seleno«,arbonyl group of 1a did not occur. IH and 13C NMR spectra of the crude
o]

hn P o and D amsiic A sk li6him chmirad fha farmantinm f an
mi )&tuu: of selenoamide 1a and 2 equiv. of mctuy lithium showed the formation of an
. p "
mine 4 (R' = H) as an mtwmedlate“ 7 Accordingly, the ketopec 2a,b may be

produced by the hydrolysis of nes 4, generated by t
from tetrahedral 1ntermcd1ates 3 The addition of 2 equiv. of butyl 10d1de prior to
aqueous workup of the reaction mixture of selenoamide 1a and 2 equiv. of methyllithium
gave dibutyl selenide 5 in good yield (Scheme 2). This result supports the formation of
lithium selenides (HSeLi and/or Li2Se) in the reaction of 1a with alkyliithiums. The
formation of enamine intermediates was further confirmed by treatment of the reaction

mixture of selenoamide 1b and 2 equiv. of mett y.‘.,h um with S e

(Scheme 2). 3 The 1,5-dicarbonyl co nd 6 was obtained as a product, although in
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moderate led The reaction pathwa shown in Scheme 1 is in marked contrast to
alkylatlons of ordinary amides such as Weinreb amides leading to ketones where
tetrahedral intermediates similar to 3 are stable but break down upon aqueous workup.?

ji »>  nBusSe + 2a(91%)
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Scheme 2 6 (38%)

To establish the versatility of the reaction in Scheme 1, a range of selenoamides 110
were subjected to alkylations with organolithium reagents.!! The results are listed in
Table 1 Conversion of selenoamides 1 to unsymmetrical ketones 2 Wlth methyl— or
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2¢.d, respecuvely (entnes 1 and 2). The bromine atom attached to a vmyl carbon atom
did not affect the reaction course even though a lithium-bromine exchange reactionl3 can
take place at temperatures lower than that m the present reactlon (entry 5). lhe p 51loxy
yield (entry 6).

Reactions of selenoamides with ﬂlkynylh[h m 7 were also examined (Scheme 3).
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The reaction of the selenoamide 1b with 2 equiv. of 7 and methyl iodide gave the product
9, in which two alky 1yl groups were mcorporated along with a small amount of the o B
unsaturated ketone 8.14 The selective formation of 8 was achieved by the use of 1 equiv.
of 7 and methyl iodide.

To deiect some of the intermediates in the reaction with 7, ii
reacted with 1 equiv. of 7 and methy! iodide in the presence of TMEDA in Et0O. H

and 13C NMR spectra of the crude product showed that an allenyl selenide 1215 wa
formed. Thus, reactions with alkynyllithium 7 may proceed similarly to reactions with
alkyllithiums to form 10. Subsequent methylation at ‘the selenium atom of 10 may give
11, which instantly undergoes isomerization involving a 1,3-shift of a methylseleno group
to form 12 as an intermediate.



Table 1 Conversion of selenoamides 1 with alkyllithiums to unsymmetrical ketones 2“
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R N + 2 R'Li AN
P B THF R™ R'
1 2
amide 1 b Sel ide 1 b
Entry Selenoamide 1 RLi Ketone 2h Entry e enoaim e A'Li Ketone 2"
R Yield (%)° R Yield (%)
~ \I/
1 J CHgLi¢ 2c° (96 : 4) 2 2 CHsLi¢ 2d°(96:4)
' 1%
|i; > e '\k P 8%
1c(97:3) 1d (97 :3) l

Py

'

3 N ﬁ"x n-CqHoLi  2¢/(81:19) 4 ~ mi n-C4HgLi 2f(67:33)
| 1e(87:13) 64% 183: 17) s 82%
- Yy
5 YY” CHaLi 2 6  MegSiQ CHaLi® 2h (64 : 36)
Br | 56%(88 %)% "71‘ 65%
A

(]
¢ 1h (Ar=4-MeCgH) § (62:38)
4 Reactions of selenoamides 1 with alkyllithiums were carried out with THF as a solvent at 0 °C for 30
mm as follows unless otherwise noted: selenoamides 1 (1 mmol) alkylhthmms (2 mmol), THF (5 mL).
b The ratio of diastereomers is in parenthescs ¢ Isolated yield. ¢ 3 equiv. of methyllithium was used. ©
The relative stzreochemistry of the isomers was tentatively determined by H and "°C NI‘V{R and
PNQESY spectroscopy. fThe Qterem‘hemmtrv was determined by the (_‘anarlg(_)n Qf H NMR spectra

with those of 51m11ar Y- &unsaturated carbonyl compounds. ¢ Crude yield is in parentheses. The crude
product was obtained with purity higher than 95%, and purified through HPLC. "2 equiv. of

methyllithium was used.
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