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Absiract : Allylic halides and a-bromoesters react with manganese metal in ethyl acetate; THF can also be used as 
solvent if a catalytic amount of zinc chloride is added to the reaction mixture. When the reaction is performed in the 
presence of various aldehydes or ketones, excellent yields of 1,2-addition products are obtained in preparative 
conditions. 

Until now, organomanganese reagents have always been prepared from organolithium or organomagnesium 

compounds2 according to a metal-metal exchange reaction: 

Ether or THF 
RMgX or RLi + MnX, RMnX 

X=CI, Br, I 

In the course of our studies on the chemistry of organomanganese reagents, we have tried to prepare these ones 

directly from manganese metal and organic halides. 

RX + Mn - RMnX 

We report now our first positive results on the reaction of some reactive organic halides such as 

allylic halides and a-bromocsters with manganese metal. 

To prevent side reactions ( i, a. W&z coupling reaction ), all the experiments presented herein have been performed 

in the presence of a carbonyl compound ( Barbier and Reformat& reactions ) in order to trap the expected 

organomanganese reagent. Moreover, for practical considerations, these experiments have been carried out with a 

commercial coarse-ground manganese 3, which is easily available and cheap. We have fist shown, in the case of the 

reaction of ally1 bromide with manganese, that the choice of the solvent is decisive. Indeed, among usual organic 

solvents, only ethyl acetate allows to perform the reaction. Some preparative examples are given in Table I : 
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Table la 

RCOR’ yieldb RCOR’ yieldb 

0 

86% 

85% 

L 
0 

75% 

-coollt 87% 

Jt_+/.#CI 79% 

a) for a general procedure see note 4. b) isolated yield. 

The reaction described above has been extended to methallyl bromide : 

Br + Mn + Bu2C=O - 
AcOEt 

87% 

Unfortunately, with aldehydes and methyl ketones, as well as with other allylic bromides ( e. g. croryf bromide ), 

the yields of homoallylic alcohol are low. However, the addition of a catalytic amount of ZnC.12 ( or CdCZz or 

HgC12 ) to the reaction mixture dramatically improves the results ( Table II ). 

Table II 

allylic 
halide 

carbonyl 
compound 

yieldb allylic 
halide 

carbonyl yieldb 
compound JA/B ratio‘ 

UBr n-HexCHO 8S%d -BrC BuCOBu 87%e 
(>99/1) 

t-BuCHO 87%d 
I 

HeptCOMe 80%e 
(>99/1) 

I’hCHO 82%d n-HexCHO 84%d’e 
(100/O) 

HeptCOMe 86% I I 

Br 

WBr n-HexCHO 79%d 
(100/O) 

n-HexCHO 83%d 11 BuCOBu 77% 
(80/20) 

a) for a general procedure see note. 4. b) isolated yield. c) a mixture of primary and secondary 
1 

crotyl bromide (87/13) was used. d) obtained as acetate, since under our conditions, the secondary 
homoallylic alcoholate reacts with the solvent. e) diastereoisomeric mixture. 
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The addition of a catalytic amount of ZnCl;! also allows to perform the reaction in THF. Furthermore, under these 

conditions, it should be emphasized that allylic chlorides can be used successfully. This is evidenced in Table III: 

Table III : 

0 

R’*Cl 
10% ZnCI, 

TIIF’ 

60°C Ii’ A B 

allylic carbonyl 
halide compound 

yieldb 

PentCOPent 88% 

IIeptCOMe 91% 

C-P 0 81% - D= 0 94% 

,, l3uLCOOMe 66% 

8, n”Lcl 93% 

1, o- / \ CIIO 
- 

90% 

0 HexCHO 85% 

) for a general procedure see note 4. b) isolated yicl 
‘O/30) was used d) diastereoisomeric mixture, 

allylic 
halide 

carbonyl 
compound 

yieldb 
MEratio) 

/__.Cl -CI-IO 80% 

CHO 

AA 
YrOMe 

0 OMe 

0 

PentCOPent 

HeptCOMe 

HexCHO 

CHO 

94% 

70% 

95% 

89%d 
(74126) 

98%d 
(9614) 

85%d 
(9812) 

88%d 
(loolo) 

88%d 
(91/O) 

^ . 
c) a mixture ot pnmary and secondary crotyl chlondcs 
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Finally, our procedure has been extended to a-bromoesters ; the reaction have to be performed in the presence of a 

stoichiometric amount of acetic anhydride, in order to trap the alcoholate resulting from the 1,2-addition reaction5 : 

‘Table IV : 

0 R3 
OAc 

COOEt + Mn + 
K 

10% ZnCI, 
+ Ac,O - 

AcOEta R4 

RZ R3 R4 60°C 

a-halo-ester carbonyl 
compound 

yieldb a-halo-ester carbonyl 
compound 

yieldb7 

BrCH,COOEt n-HexCHO 80% n-Hex 

TLcoort 

n-HexCHO 80% 

II PhCHO 89% II PhCHO 86% 

11 HeptCOMe 86% 8, t-BuCHO 60% 

9 COOEt n-HexCHO 81% 11 
Br 

HeptCOMe 35% 

~1 fnr O~IINXI ~~,XTII~IITP ~PP nnf~ 4 hb icrrlatrd vi,-IA r-1 diactrronirnmcrir mivtnnmc 

In conclusion, we have shown that manganese metal, without any special preparation, easily reacts with a reactive 

organic halide ( allylic halides and a-halogenoesters ) in the presence of a carbonyl compound under conditions of 

real preparative interest. The scope of the reaction is very broad, thus, a vast array of homoallylic alcohols and 

fi-hydroxy-esters are easily prepared in excellent yields. Lastly, the high chemoselective conversion of numerous 

functional ketones (keto-esters, keto-acetals, o-chloro-ketones ) into the corresponding functional alcohols should 

be pointed out6. 
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