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In the past few years the high selectivity and yields of radical anion syntheses have

la 1c

found value for the cleavage of tosylates © and sulfonamides]b, preparation of alcohols -,

1d ]e, o]efins]f’g, strained cyclic compounds]h, Grignard reagents]1, organo-
1 and activated sodium hydride]k.

amines ~, anions

metallic reagents Product isolation involves separation

from the radical anion precursor (e.g. naphthalene) and is often difficu]t.2

It is desirable
to have an alternative radical anion precursor that reacts similarly to sodium naphthalene
but can be simply and completely removed by extraction. We are pleased to report that
o-dimethylaminonaphthalene {DIMAN) fulfills these conditions.

Preparation of solutions of sodium DIMAN is as straightforward as of sodium naphthalene.
Thus stirring freshly cut sodium,DIMAN and solvent, tetrahydrofuran (THF) or dimethoxyethane
(DME), in a dry, oxygen-free vessel results in the formation of a dark green color in minutes
and reaction is complete in several hours. Solutions as concentrated as 1 M. have been made
with no difficulty. For our comparative study, four characteristic and diverse sodium
naphthalene reactions were investigated: cleavage of cyclohexyl tosylate to cyclohexanol,
elimination in 1,2 cyclododecane dimesylate to cyclododecene, preparation of benzyltrimethyl-
silane from benzyl chloride and trimethyl silylchioride and reaction with hydrogen to give
activated sodium hydride.3 In each instance DIMAN was quantitatively removed by successive
washings with aqueous acid. Table 1 records the pertinent data. Yields with sodium DIMAN
are comparable to those with sodium naphthalene, although somewhat lower. More significantly,
the isolated yields of pure products are substantial and should render the reagent of
synthetic use.

Preliminary experiments indicate that the chemistry of sodium DIMAN is similar to that of
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TABLE 1
Product Yields with Sodium DIMAN
a b NaNapha

Reactant Product Yield® % () Yield % Ref
<E>~075° @on

64 (55) 98 la
ous oms d oH = o 84 (67) 98 1g
C\:"' ';ﬁ \\(CHZ)IO

{CH2) 10

Hy NaH 98® 1008 1k
o-CH,C1 + Messicl® o-CH,SiMes 63 (55) 95 1j

a. Determined by glc using internal standards.

b. Isolated as the pure compound after vacuum-distillation.

c. The tosylate is added to a four fold excess of sodium DIMAN at room temperature. The

excess radical anion is quenched by bubbling 0, into the solution.

d. The dimesylate, sodium and DIMAN are added to DME at room temperature until the green

color persists.

e. Titanium tetraisopropoxide used as a catalyst and yield is determined by H, evolution

upon addition of acetone.

f. A 2:1 mixture of benzylchloride and trimethyl silylchloride is added rapidly to sodium

DIMAN at -70°.

sodium naphthalene.

Reaction with oxygen results in quantitative recovery of DIMAN and reac-

tion with water leads to recovery of 50% of the DIMAN and an equal amount of a dihydro
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4 We found no evidence for cleavage of the dimethylamino group. Sodium

derivative of DIMAN.
DIMAN reacts slowly with THF, however to give both cis and trans crotyl alcohol and for this
reason synthetic reactions are run preferentially in DME as solvent decomposition products, if
any, do not interfere with product isolation.

The rapid and extensive formation of sodium DIMAN radical anion indicates that the
conjugative effect of the dimethylamino group does not significantly raise the reduction
potential of the naphthalene ring. Quite possibly the operative effect is an internal sol a-
tion of the sodium ion, similar to that observed for various other organometallic compounds.5
We are presently undertaking experiments to determine the solvation sphere size and to

prepare the dianion of this naphthalene ring system.
Acknowledgment: We are grateful to the National Science Foundation for support of this work.
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