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a/pfca-Bromo Secondary Alkyl Ketones. II. Reaction of 3-Bromo-3-methyl-2-
butanone with Methylmagnesium Iodide1 

BY R. B. GREENBTJRG AND J. G. ASTON 

In the light of the previous work on 3-bromo-3-
methyl-2-butanone2 it seemed that the reaction of 
the Grignard reagent with this ketone would be of 
interest. 

Tiffeneau3 found that a-chloroacetophenone re
acts with methylmagnesium bromide to yield 
methyl benzyl ketone. There is not much doubt 
that this product is the result of a rearrangement 
of the chlorhydrin formed by primary addition to 
the carbonyl groups.4 A similar rearrangement 
is probably involved when a-chlorocyclohexanone 
reacts with Grignard reagents to yield alkyl cyclo-
pentyl ketones.8 The product of normal meta
thesis, an a-alkylcyclohexanone was also found. 

When an a-bromo ketone is hindered the action 
of the Grignard reagent often results in the re
placement of the halogen by hydrogen rather than 
addition to the carbonyl group.6 This phenome
non has been exhaustively investigated for aro
matic a-halo-ketones by Kohler and Tishler,7 

who discuss the earlier literature on this reaction. 
Umnowa8 found that a-bromo-pentamethylace-
tone was converted to pentamethylacetone by 
methylmagnesium iodide. 

The present work shows that 3-bromo-3-methyl-
2-butanone gives only pentamethylethanol, when 
treated with methylmagnesium iodide. This 
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product can result either by normal addition fol
lowed by normal replacement of halogen or by 
addition with rearrangement followed by addition 
of a second mole of methylmagnesium iodide to 
the resulting ketone. 

The important fact is that addition to the 
carbonyl group is not hindered. 

Experimental 
Pentamethylethanol Hydrate from 3-Bromo-3-methyl-

2-butanone.—A Grignard reagent was prepared in the 
usual manner from 2 moles of methyl iodide in one liter of 
commercial anhydrous ether. To this solution was added 
0.75 mole of the bromo ketone over a period of five hours, 
the rate being such that only a slight refluxing of the ether 
occurred. The mixture was finally stirred for ten hours at 
room temperature. The complex was decomposed by 
pouring on ice and the ether layer decanted. The solid 
residue was dissolved in hydrochloric acid and the solution 
well extracted with ether. After washing with dilute 
sodium carbonate solution this ether was added to the main 
batch. The combined extracts were dried over anhydrous 
potassium carbonate and concentrated to a volume of 100 
cc. by fractionation. The residue was distilled from a 
small flask to yield a mixture of pentamethylethanol and 
pentamethylethanol hydrate which boiled at 120-125°, 
740 mm. This material was all converted to the hydrate 
by treatment with a small amount of cold water and filtra
tion. The yield was 0.47 mole or 62%, of material melting 
at 82-83°. A mixed melting point with a sample, m. p. 
82-83°, prepared from the product of the reaction of tri-
methylacetyl chloride and methylmagnesium chloride, was 
not depressed. 

Summary 

The action of methylmagnesium iodide on 3-
bromo-3-methyl-2-butanone yields pentamethyl
ethanol in 62% yield. The significance of this 
result is discussed. 
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