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A multiple-component coupling reaction in one pot1 pro-
moted by various organometallics represents an extremely
powerful means to produce complex organic molecules. Our
interest in utilizing organomanganese reagents for selective
organic transformations prompted us to explore employment
of trialkylmanganate for a consecutive carbon-carbon bond
formation.
Recently, we have found that the treatment of gem-

dibromocyclopropanes with trialkylmanganate followed by
addition of an electrophile provided dialkylated cyclopro-
panes.2,3 The reaction proceeds as follows: (1) the initial
halogen-manganese exchange, (2) butyl migration under
Br- elimination, (3) second alkylation with an electrophile
such as iodomethane (Scheme 1). It then occurred to us that,
if both steps of the halogen-manganese exchange and alkyl
migration4 should proceed well, the reaction of dibromoac-
etate with tributylmanganate would provide an expeditious
route to butylated manganese enolate 4 (Scheme 2).5 We
have indeed found that treatment of tert-butyl dibromoac-
etate (1) with tributylmanganate followed by addition of an
electrophile such as benzaldehyde afforded a three-compo-
nent coupling aldol-type adduct 5a.
A solution of tert-butyl dibromoacetate 16 (1.0 mmol) in

THF (3 mL) was added to tributylmanganate (1.4 mmol),7
generated from MnCl2 (1.5 mmol) and n-BuLi (4.4 mmol),

in THF (10 mL) at -78 °C. The mixture was warmed to 0
°C and stirred for 15 min at that temperature, and then
benzaldehyde (3.0 mmol) was added to the resulting mixture.
Extractive workup (AcOEt/water) followed by silica gel
column purification gave â-hydroxy ester 5a (syn/anti ) 77/
23)8 in 46% yield. An addition of iodomethane or 3-bro-
mopropene instead of benzaldehyde afforded the correspond-
ing adduct 5b or 5c in 42% or 69% yield, respectively.
The use of N,N-diethyldibromoacetamide (6a) in place of

tert-butyl dibromoacetate (1) improved the yield of the
corresponding adducts.9 The representative results are
shown in Table 1 (entries 1-13). Several comments are
worth noting. (1) Manganate reagents, derived from MnCl2
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(8) The isomeric ratio of 5a could not be improved when the aldol-type
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(9) The trapping experiment of an intermediary manganese enolate from
6a and n-Bu3MnLi by trimethylsilyl triflate resulted in the formation of
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Table 1. Reaction of Dibromo Amide with
Trialkylmanganate

entry amide 6
R2

3MnMtl
or R2MgX electrophile yield (%)

1 6a: R1 ) H n-Bu3MnLi D2O 7a, 82
2 6a n-Bu3MnLi CH2dCHCH2Br 7b, 76
3 6a n-Bu3MnLi PhCHO 7c, 72a
4 6a n-Bu3MnLi n-C6H13CHO 7d, 77b
5 6a n-Bu3MnLi CH3I 7e, 70
6 6a n-Bu3MnMgBr H2O 7f, 80
7 6a n-Bu3MnMgBr PhCHO 7c, 84c
8 6a Et3MnMgBr PhCHO 7g, 95d
9 6a Ph3MnMgBr H2O 7h, 83
10 6a Ph3MnMgBr PhCHO 7i, 73e
11 6b: R1 ) Me n-Bu3MnLi H2O 7j, 89
12 6b n-Bu3MnLi CH2dCHCH2Br 7k, 51
13 6b n-Bu3MnLi PhCHO 7l, 90f

14 6a n-BuMgBr CH2dCHCH2Br 7b, 61
15 6a n-BuMgBr PhCHO 7c, 95g
16 6a EtMgBr H2O 7m, 74
17 6a EtMgBr PhCHO 7g, 80h
18 6a PhMgBr H2O 7h, 67
19 6a PhMgBr PhCHO 7i, 60i

a Syn/anti ) 65/35. b Syn/anti ) 69/31. c Syn/anti ) 49/51. d Syn/
anti ) 49/51. e Syn/anti ) 49/51. f Isomeric ratio ) 36/61. g Syn/
anti ) 45/55. h Syn/anti ) 47/53. i Syn/anti ) 51/49.
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and a Grignard reagent such as n-BuMgBr, EtMgBr, and
PhMgBr, proved to be equally as effective as lithium tri-
butylmanganate. This result is in sharp contrast to the
reaction of tert-butyl dibromoacetate (1) with tributylman-
ganate, generated from MnCl2 and butylmagnesium bro-
mide, which results in formation of a small amount of
butylated product 5 (E ) H) (<5% yield) along with a
complex mixture.10 (2) No products arising from attack of
the R-bromoenolate, BrCHdC(OMn-Bu2)NEt2 (8), on the
electrophile such as iodomethane or benzaldehyde could be
detected. This indicated that the migration of the alkyl
group on manganese to the adjacent carbon providing 3
occurred at a rate that was much faster than the rate of
conversion of BrCH(Mn-Bu2)CONEt2 (2) into the R-bromo
enolate 8. (3) Not only N,N-diethyldibromoacetamide (6a)
but alsoN,N-diethyldibromopropionamide (6b) reacted with
trialkylmanganate easily to give the expected adducts.
The reaction proceeded in the presence of a catalytic

amount of MnCl2. For instance, treatment of 6a (1.0 mmol)
with butylmagnesium bromide (3.0 mmol) in the presence
of MnCl2 (0.1 mmol) followed by an addition of 3-bromopro-
pene (3.0 mmol) provided 7b in 61% yield. The results are
also summarized in Table 1 (entries 14-19). Unfortunately,
the use of 6b (R1 ) Me) as a starting material in this
catalytic process resulted in a formation of diethyl-2-bro-
mopropionamide, and no butylated amide was observed.
The reaction was applied to a one-pot synthesis of R,â-

unsaturated amide.11 Treatment of 6a with (PhMe2-
Si)3MnLi, derived from PhMe2SiLi12 and MnCl2, followed by
addition of an aldehyde provided unsaturated amide 9 in
good yield as shown in Scheme 3.

Treatment of dibromo â-lactam 1013,14 with tributylman-
ganate gave butylated lactam 11a (trans/cis ) 26/74) in 62%
yield.15 An addition of 3-bromopropene or benzaldehyde
before quenching with water afforded 11b or 11c in 48%
(isomeric ratio ) 67/33) or 46% yield, respectively (Scheme
4).
The reaction of N,N-diethyldichloroacetamide (12) with

tributylmanganate (n-Bu3MnLi) provided N,N-diethyl-2-
chlorohexanamide (13a) in 34% yield after the reaction
mixture was quenched with 1 M HCl. Thus, deprotonation
of the R-proton with tributylmanganate took place in prefer-
ence to the chlorine-manganese exchange in this case.
Treatment of 12 with lithium diisopropylamide followed by
tributylmanganate improved the yield of 13a up to 69%
yield. Quenching the reaction mixture with 3-bromopropene
or benzaldehyde gave allylated product 13b or a mixture of
13c and 13d (13c/13d ) 62/38) in 63% or 55% combined
yield (Scheme 5).

Supporting Information Available: Experimental proce-
dures and compound characterization data (7 pages).
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(10) Treatment of 1 with triethylmanganate or triphenylmanganate,

derived from MnCl2 and EtMgBr or PhMgBr, gave the corresponding
ethylated product or phenylated product in only 15% or 17% yield along
with an unidentified complex mixture, respectively, after quenching the
reaction mixture with water.
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Tetrahedron Lett. 1979, 3805. (c) Martel, A.; Daris, J.-P.; Bachand, C.;
Menard, M. Can. J. Chem. 1987, 65, 2179.

(15) Reduced lactam, 1,4-diphenyl-2-azetidinone, was also obtained in
27% yield as a byproduct.
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