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Lithium Aldimines. A New Synthetic Intermediate’

Sir:

The recent reports by Meyers? on his elegant syn-
theses of aldehydes and ketones prompts us to report
our findings on the simple synthesis of lithium aldimines
(1), which we have used as precursors for the prepara-
tion of aldehydes, 1-deuterio aldehydes, and w«-keto
acids.?
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The lithium aldimine (1) reagent is prepared by the
addition of an organolithium reagent to the appropriate
isonitrile, which in this case is 1,1,3,3-tetramethylbutyl-
isonitrile* (TMBI). For example, when 1 equiv of
sec-butyllithium and TMBI were combined, treatec
with D,0, and then hydrolyzed, 1-deuterio-2-methyl-
butanal was isolated in 929 yield.®* This is, in our
opinion, the cheapest and most convenient synthesis of’
C-1 labeled aldehydes yet reported.»® Moreover, car-
bonation of the intermediate lithium aldimine (1)
yields, after hydrolysis, the corresponding o-keto acicl
in 80 % yield.

Various types of « additions to isonitriles have beer
observed originally by Ugi and coworkers? and later by
Saegusa and coworkers,® but our work represents the
first successful 1:1 addition by an organometallic to ar
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isonitrile.® Table I lists the reactions carried out to
date and the isolated yields of pure products.

Table I. Aldehydes and a-Keto Acids from Organolithium
and 1,1,3,3-Tetramethylbutylisonitrile (TMBI})

~——2% overall yield——

RiLi %% crude 1 Aldehyde? o-Keto acid®
sec-Butyl 1002 96 80
100¢ 92¢
n-Butyl 100 93 56
Phenyl 67 55 52

= Reaction solvent was pentane. * All aldehydes and a-keto
acids gave 2,4-dinitrophenylhydrazones which compared with the
literature values. ¢ Represents yield of 1-deuterio derivative.

The following is an experimental procedure which
shows the simplicity of the synthesis. To a stirred so-
lution of 3.76 g (0.027 mol) of TMBI ' dissolved in 27
ml of ether at 0° under a nitrogen atmosphere is added
rapidly 0.027 mol of sec-butyllithium in hexane to yield
a solution of 1.

(a) After 10 min, 1.6 ml (0.08 mol) of D.O was
added and stirring continued for an additional 10 min.
The reaction mixture was filtered and the solvent evap-
orated to yield 5.45 g (quantitative crude yield) of al-
dimine. Steam distillation of the crude aldimine from
0.027 mol of oxalic acid yielded 2.16 g {0.025 mol 92 %)
of 1-deuterio-2-methylbutanal, bp 92°. Nmr analysis
showed >97 97 deuterium incorporated.

(b) After 10 min, the solution of 1 was added drop-
wise to an ether slurry of Dry Ice. The solvent was
evaporated and the carbonated imine was refluxed in an
oxalic acid solution (7.5 g of oxalic acid in 60 ml of
water) for 15 min. Extraction with methylene chlo-
ride, followed by evaporation of solvent, gave 2.8 g
(8097 yield) of 2-oxo-3-methylpentanoic acid which gave
a 2,4-DNP derivative, mp 169-170°,

The scope and limitations of this!! and related reac-

tions are under current investigation.
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Photodetachment Energies of Negative Ions
by Ion Cyclotron Resonance Spectroscopy.
Electron Affinities of Neutral Radicals

Sir:

The electron affinities of free radicals remain some of
the most elusive quantities of chemical interest. Be-
cause of the great difficulty in obtaining gas-phase
electron affinities and consequent lack of available data,
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