Chemistry Letters 1998

73

Reaction of 1,3-Dihalopropene with Trialkylmanganate
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A three-component coupling reaction was performed.
Treatment of 1,3-dibromopropene or 1,3-dichloropropene with
inbutylmanganate  (n-BuzMnLi) provided a  butylated
allylmanganese compound which could be trapped by an
electrophile such as benzaldehyde.

Recently, we have reported the dialkylation reaction of gem-
dibromocyclopropanes upon treatment with trialkylmanganate
followed by an addition of electrophiles.] ~Application of this
reaction to the preparation of alkenylsilanes has also been reported
(eq. 1).2 Here we wish to report that the treatment of 13-
dibromopropene or 1,3-dichloropropene with trialkylmanganate
followed by addition of an electrophile such as aldehyde provides
a homoallylic alcohol 3

(R'CHa)sMnMgBr RsSi,  H

RgSiCHBry ————————» C=C. (1)
H R

A solution of 1,3-dibromopropene 1a% (0.20g, 1.0 mmol) in
THF (3 ml) was added to a solution of tributylmanganate (1.5
mmol), generated from MnCly (1.5 mmol) and n-BuLi (4.5
mmol), in THF (10 ml) at O °C under argon atmosphere. The
mixture was stirred at O °C for 1 h, then benzaldehyde (3.0 mmol)
was added. The whole was stirred for another 30 min at 0 °C and
the resulting mixture was poured into water. Extractive workup
(AcOEv/brine) followed by silica-gel column purification provided
homoallylic alcohol 2a (151 mg) in 74% yield.

The representative results are shown in Table 1. The use of
n-BuMgBr in place of n-Buli also provided the desired
homoallylic alcohols. The regioisomeric products 3 wcre
obtained in the case of the reaction of benzaldehyde with
trialkylmanganate derived from a Grignard reagent (Entries 5, 8
and 9).5 Treatment of 13-dibromopropene with trimethyl-
manganate (MezMnLi) gave no three-component coupling
product and 1-phenylethano! was obtained as the main product.

We are tempted to assume the following reaction mechanism
for the reaction (eq. 2): (1) allylic halogen-manganate exchange
to give 46,7, (2) isomerization of allylmanganate 4 into §, (3)

2-alkyl group migration from manganese to an adjacent carbon
under elimination of Br- providing 6, then (4) addition of an
electrophile to the resulting allylic manganate 6 and/or 7 to afford
homoallylic alcohol 2.8

NBr RaMnLi IG/\JBé‘— /:rBr
4

Br 1a RyMn 5 MnR;
R R| RCHO # R @
¢ M\R  MnR 7 R'“5 OH

Addition of an isomeric mixture of 1,1-dichloro-2-butene (8a)
and 1,3-dichloro-1-butene (8b) to tributylmanganate followed by
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Table 1. Reaction of 13-Dihalopropene with Trialkylmanganate

XA

RaM
NX 1) RaMnLi
2) R! CHO

X OH R OHg
1a: X=Br 1b: X=Cl
Entry X R3MnLi R’CHO Product/%
2

( threo:erythro)
1 Cl  n-BuszMnLi PhCHO 56 (70:30) O
2 Cl n-BusMnLi ¢-CgH(1CHO 49(68:32) 0
3 Br n-BuzMnLi PhCHO 74(6832) O
4 Br n-BugMnLi ¢-CgH||CHO 69 (89:11) 0
5 Br n-BuzMnMgBr PhCHO 71 (75:25) 15
6 Br n-BusMnMgBr  i-PrCHO 70 (92:8) 0
7 Br n-BuzsMnMgBr +~BuCHO 67 (95:5) 0
8 Br EtzMnMgBr PhCHO 64 (71:29) 11
9 Br n-OctzMnMgBr  PhCHO 72 (74:26) 19
10 Br n-OcsMnMgBr  i-PrCHO 70 (92:8) 0

treatment with benzaldehyde afforded an isomeric mixturc of
homoallylic alcohols 9 and 10 in 44% combined yield (9:10 =
1:1) (eq. 3).9

Oy D

2) PhCHO
8a (37: 63) 8b \H/I j\/\/

Unfortunately, this reaction could not take place in the
presence of a catalytic amount of manganese chloride.1-2 Thus,
treatment of 1a with n-BuMgBr in the presence of a catalytic
amount of MnCly (10 mol%) followed by an addition of
benzaldehyde provided no homoallylic alcohol. 10

/
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A referee suggested an alternative reaction scheme; (1) SN2’
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displacement of bromide with butyl group from n-BuzMnLi
to give n-BuCHBrCH=CH; and (2) bromine-manganese
exchange between the resulting allylic bromide and n-
BusMn. We can not deny this possibility and need further
study to decide the reaction mechanism.

It is difficult to obtain 8a or 8b in pure form. However, a
mixture of 8a and 8b could be used because the same
intermediary allylmanganese compound 11 were formed
upon treatment with RgMnMitl.
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10 Treatment of la with octylmagnesium bromide without

MnCl, gave a complex mixture which mainly contains 1-
bromo-1-undecene and 3-bromo-1-undecene.



