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METALCATALYSIS IN ORGANIC REACTIONS. 17. 

ANICKEL-PROMOTED ROUTE TO SUBSTITUTED ALLENES BY REACTION OF 

I-BROMO-1,2-DIENESWITH ALKYL METALS. 
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Summary : Nickel complexes are found to be catalytically active in the cross-coupling reac- 

tions of allenic bromides with alkyl metals to give substituted allenes in excel- 

lent yields. The catalytic process proceeds generally with inversion of configura- 

tion in the allenyl moiety. 

Recently, interest in allenic chemistry has been noted from both mechanistic and synthet- 

ic aspects, and a number of papers1 have reported new synthetic methods for substituted alle- 

nes via palladium-promoted cross-coupling reactions of allenic bromides with Grignard or or- 

ganozinc reagents. In a very recent report,/ . It was also stated that such reactions may occur 

with inversion of configuration in the allenyl moiety affording optically active allenes 

starting from chiral bromoallenes. 

In this context, as part of our continuing interest in transition-metal catalyzed reac- 

tions, 
3 

we wish to report some preliminary results on the reacrion of 3,3-dialkyl-l-bromo- 

allenes (1) with alkyl compounds of main group metals (Al, Zn, Mg) in the presence of readily 

available nickel complexes as catalysts. In particular, we have investigated the synthetic 

utility and the stereochemical course of this reaction. 

In the absence of any catalyst, organometallic reagents R,M(M q Al,MgX, Zn, ZnX ) react 

slowly ( 6-20 h at 25-35OC 1 with compounds (1) to provide a complex mixture of reduction, (2) 

and (3), elimination (4), and alkylation, (5) and (61, products (Scheme l), with yields depen- 

ding on the experimental conditions adopted and, prevalently, on the nature of the organome- 

tallic derivative itself. 
4 

By ccntrast, when the starting compound (1) is allowed to re- 

act, under very mild conditions, 
5. 
with R,Min the presence of few mole % of a nickel complex, 
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Et 
' C=C=CH-Br + Bu=M / n 

Me 

(la) 

(Nil 
Et 

'C=C=CH-Bul 
I / 

Me 

(5a) 

Entrya 

2 

3 

qd 

5 

6e 

7 

a 

9 

10 

11 

12 

13d 

14 

15 

Solvent Catalyst(mol%)* Conversion%c Yield%c 

Bu=MgCl ether 

Bu>n pentane 

BuiZnCl 

pentane 

ether 

ether 

pentane 

ether 

ether/THF 

Ni(mesalj2 ( 1 ) 93 

Ni(dpe)C12 ( 1 ) 78 

Ni(dppp)C12( 1 ) a7 

Ni(mesalj2 ( 1 ) 97 

Ni(mesalj2 ( 3 ) 93 

Ni(mesalj2 ( 3 ) 0 

Ni(mesalj2 ( 1 ) 76 

Ni(dppp)C12( 1 ) 69 

Ni(mesal12 ( 3 ) 100 

Ni(mesalj2 ( 1 ) 100 

Ni(dppp)C12( 1 ) 5 

Ni(mesali2 ( 1 ) 45 

Ni(mesalJ2 ( 1 ) 93 

Ni(mesalj2 ( 3 ) 56 

Ni(mesalj2 ( 3 ) 97 

31 

95 

90 

91 

a2 

a5 

41 

77 

74 

90 

62 

99 

27 

72 

a All reactions were performed on a 10 mmol scale (molar ratio B&/la = 1, unless otherwise 

noted); for details see ref.5. b mesa1 = N-methylsalycilaldimine; dpe = i,Z-bisfdiphenylphos- 

phinolethane; dppp = 1,3-bis(diphenylphosphino)propane. c Determined by g.1.c. using an inter- 

nal standard. d Molar ratio Bu$4/la = 2. e Reaction time 6 h at room temperature. 

In order to determine the stereochemicalbehavicur of these nickel-promoted reactions we 

have employed as substrate (+1(S)-1-bromo-3-methyl-1,2_pentadiene, (S)(la), prepared from 

(-)(R)-3-methyl-1-pentyn-3-01 following the procedure we have described elsewhere.6 The reac- 

tions of (s)(la) ([cu]i5+2a.o; 35% ee7) with isobutylmetal compounds, according to the exper- 

imental conditions of Table 1 (entries 5, 9, and 15), afford with excellent yields the dextro- 

rotatory 3,7-dimethyl-3,4-octadiene, (+)(5a),(Scheme 2). 
a 
As the R configuration should be 

assigned to (+)(5a),' the conversion of (S)(la) into (Sa) seems to proceed in each case with 

prevalent inversion in the allenyl moiety. It is noteworthy that the degree of stereoselec- 

tivity depends upon the nature of the organometallic reagent employed (Scheme 2). 
11 
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SCHEME 2 
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