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The reaction of ketone tosylhydrazones with alkyllithium reagents (1) has become an

important synthetic route to olefins (2). The mechanism originally proposed for the reaction

involves
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formation of dianion II, followed by loss of arenesulfinate anion to give the vinyl carbanion
III, and ultimately the product IV by protonation. Low incorporation of deuterium upon Dy0
workup (1,3) has led to a further study by Shapiro and Hornaman (4) which has shown that anion
III abstracts B protons from ether solvents and, surprisingly, from the arenesulfonylhydrazone
I when the reaction is run in hexane as solvent. Thus in only a few specific cases could vinyl
deuterium be efficiently incorporated and this reaction in hexane resulted in low yields of
olefin, presumably due to the heterogeneous nature of the reaction.

We wish to report that tetramethylethylenediamine (TMEDA) is an excellent solvent for this
reaction and that near quantitative yields of olefins can be obtained as shown for a representa-

tive series of ketones in Table 1. More importantly, quenching of the reaction mixture with D50
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gives the specifically deuterated olefins shown (5) with high deuterium incorporation. When
hexane was used as the solvent under identical conditions, incorporation was significantly lower

(0-50%) except with camphor. Use of less than 4 equivalents of n-Buli also lowered the deuterium

incorporation.
TABLE 1
Reaction of Phenylsulfonylhydrazones with 4 Equivalents of
n~Butyllithium in TMEDA Followed by Dy0 Quench
Phenylsulfonylhydrazone of Product (5) Yield % 4; (5)
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The reactions were run on benzenesulfonylhydrazones rather than the more common tosylhydra-
zones to eliminate the possibility of abstraction of benzylic hydrogens by III. In each case
the benzenesulfonylhydrazone dissolved in MDA was treated with excess (4.0 equivalents) of
commercial n-butyllithium in hexane (6) with cooling (ca. -50°), after which the reaction was
allowed to warm to room temperature and stirred for about an hour before quenching. Decomposi-

tion of II to III occurs at room temperature and if cooling was not carried out deuterium
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incorporation was reduced, presumably by abstraction of hydrogen from tosylhydrazone I or its
monoanion. No greater incorporation, however, was noted with inverse addition (3). The dianion
derived from the sulfonylhydrazone of 2-methylcyclohexanone decomposes faster than the others
possibly accounting for the lower deuterium incorporation.

Dimethyl ether was also investigated as a solvent for the reaction since it does not
possess B hydrogens for abstraction. The decomposition proceeds too slowly, however, at its
boiling point, though the reaction can be carried out in dimethyl ether-hexane mixtures in which
the reaction is homogeneous. Yields of olefin are lower (40-60%), however, though Pigh deute-~
rium incorporation was noted. TMEDA is a much more convenient solvent to use, however.

It should be noted that in spite of the use of a large excess of n-butyllithium, no
alkylated products of the type observed by Herz and Ortiz (7) were noted. The high directional
specificity of the reaction was also confirmed for the first time in an acylic case. In the
reactions of the derivative of 2-octanone, less than 2% of 2-octene was detected, confirming the
previously noted specificity toward the less substituted olefin product. Use of t-butyllithium
as the base gives essentially pure 1-octene.

We are studying the reactions of dianion II and vinyl carbanion III with other electro-

philes (8).
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