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Abstract. Two reactions in which bromine-lithium exchange might be considered to be faster
than deprotonation of an acidic deuterium on the basis of carbon deuterium labelling in the
products, are suggested to involve initial dedeuteration followed by rapid bromine-lithium
exchange and subsequent deuteration by a second molecule of deuterio acid.

Organolithium reagents are generally prepared by deprotonation of a carbon acid or

halogen-metal exchange of an organohalidef

The relative rates of these reactions are of
interest to studies of mechanism and for the synthetic use of these reactions in bifunc-
tional molecules.2 The possibility that halogen-metal exchange could be faster than
deprotonation of a carboxylic acid is raised by the conversion of dimethyl-o-bromophenyl-
acetic acid O-d to dimethyl-o-deuterophenylacetic acid on treatment with E—butyllithium.3 On
the other hand, Parham, et al report that halogen-metal exchange of the rapidly formed

lithium carboxylate salt of o-bromophenylacetic acid is slow at -100°u

and their other work
is most consistent with deprotonation of acidic functions being faster than bromine-lithium
exchange.

We have found that addition of one equivalent of n-butyllithium to the aryl bromide
secondary amides 1 and 2, respectively, gives the deuteroamides and aryl bromide amides 3-4
and 5-6 in 1:1 ratios and 75 and 73% yields, after aqueous work up. Our proposal for the
mechanism of this conversion is shown in the reaction scheme. Initial dedeuteration at
nitrogen is followed by formation of the dilithio derivative which then obtains a deuterium
from 1 or 2 to give o-deutero and o-bromo lithium salts 7 and 8, respectively. Protonation
by water then provides 3-4% or 5-6. The dilithiation appears to be promoted by a high local
concentration of n-butyllithium, If the reaction of 1 is carried out by dilution of the
n-butyllithium with ether prior to addition or by addition of 1 to a dilute solution of
n-butyllithium, ¥ is the sole product. The alternative of initial bromine-lithium exchange
should be unaffected by dilution.
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The point of present interest is that under this proposal lithiation and replacement of
bromine by an acidic deuterium which is formally in the same molecule does not require that
halogen-metal exchange to be faster than dedeuteration of the acidic function.5 While it is
conceivable that halogen-lithium exchange could involve electron transfer and be faster than
atom movement,6 until compelling evidence is presented, it appears that the deprotonation of
strongly acidic functions by alkyl 1lithiums should be regarded as faster than bromine

lithium exchange.
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