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The high acidity of protons o to the carbonyl in ketones, aldehydes and their derivatives has
made available a variety of stable carbanions which have been of immense value in organic synthesis.

Lately studies in our laboratory and several others have shown that certain carbonyl derivatives
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exhibit total stereospecificity in deprotonation reactions.1 The dianions of oximes,
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hydrazones, - and allyl mercaptans, and the monoanions of oxime ethers, allylic ethers,
and nitrosamines 3K all have shown a clean preference for formation in the syn-orientation. Most
recently Coreyza has reported similar syn-stereospecificity in the functionalization of anions of
ketone dimethylhydrazones. This iy in apparent contrast to an earlier publication from the same

b which reported clean stereospecificity toward the less substituted carbon in the alkylation

group2
of the dimethylhydrazones of methyl ketones. These recent publications prompt us to report our own
results on the stereospecificity in alkylation of anions of ketone dimethylhydrazones.

Treatment of acetone dimethylhydrazone 1 with one equivalent of Tithium diethylamide in di-
ethyl ether at 0°C for 1.5 hr resulted in the formation of exclusively the syn anion 2. Treatment
with methyl iodide at 0°C for 1.5 hr and workup in the cold3 afforded only the syn 2-butanone di-

4 The NMR spectrum of 3a in benzene was identical to that reported

methythydrazone 3a in 80% yield.
by Karabatsos for this compound, which could be prepared only as the minor isomer {18%) of the syn-
anti mixture from the reaction of dimethylhydrazine and 2-butanone.5 Substitution of ethyl iodide,
benzyl bromide, or benzophenone for methyl iodide in the reaction with 2 also affords exclusively
the syn alkylated products 3b-d in good yie]ds.4 The assignment of the syn geometry was based on
the chemical shift of the allylic methylene protons in the TH NMR spectra of these compounds 59:9.6

In all cases this chemical shift is about 0.2 - 0.48 downfield from the chemical shift of these
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protons in the anti isomers 4a-d. A1l of the syn isomers 3a-d rearrange on standing to an equili-
brium mixture which consists predominately of the more stable anti isomers 4a-d. This same equili-
brium mixture is also available via direct dimethylhydrazone formation from the corresponding ketones.
The dimethylhydrazones of other symmetrically substituted ketones also show this same syn-
stereospecificity in alkylation reactions. For example, cyclohexanone dimethylhydrazone 5 was
converted exclusively into the syn anion 6 upon similar treatment. Alkylation with methyl iodide or
benzyl bromide furnished cleanly the syn alkylation products 7ab, respectively, in good y1'e1d.4 In

addition, 3-pentanone dimethylhydrazone 8 was converted into the syn anion 9 under similar conditions
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and then the anion alkylated (methyl iodide, benzyl bromide) to afford compounds 10ab.4 The syn

geometry of all of these alkylation products, 7ab and 10ab, was again assigned by NMR measur‘ements.6

CH,CH
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In an attempt to extend this stereospecific alkylation procedure to the preparation of a
secondary syn carbanion in preference to a primary anti carbanion, which occurs in the case of
oxime d1'an1'ons,]a syn 2-butanone dimethylhydrazone 3a was treated with 1ithium diethylamide in
ether at 0°C followed by alkylation. Methylation afforded 3-pentanone dimethylhydrazone 8 while the
use of benzyl bromide as the alkylating agent produced cleanly syn 1-phenyl-3-pentanone dimethyl-
hydrazone _1_3.4 These results imply that the following mechanistic pathway is occurring: formation

of the anti anion 11, facile and complete rearrangement of this anion to the syn isomer 12 by
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isomerization at nitrogen, and alkylation of 12 to afford 8 and 13. The same products 8 and 13
could be formed starting with either pure isomer, 3a or 4a, or from the equilibrium mixture of the
two. Thus one always obtains the primary carbanion in preference to the secondary one, independent
of the hydrazone stereochemistry, as Corey has reported.2b
The production of only the isomer with MezN syn to the new alkyl group implies a large thermo-
dynamic preference for the syn anion 11 versus the anti one 12,7 This is the first clear demon-
stration of a thermodynamic stereochemical preference in these systems rather than a kinetic one.
The energy difference between 11 and 12 must be fairly large (2 3 kcal), and the barrier to isomer-
ization fairly Tow, since none of the product resulting from alkylation of 11 can be seen by NMR.
In order to test the kinetic preference for deprotonation of the dimethylhydrazones of
symmetrically substituted ketones, we prepared the syn trideuteromethyl derivative 14 by alkyla-

4

tion of 3a.”Anion formation and methylation of 14 afforded the syn isopropyl trideuteroethyl compound

llﬁimp]ying initial anti deprotonation to give anti anion 15, rearrangement to the syn iscmer 16,

and finally alkylation to produce 11.8

Thus there is a clear kinetic preference for anti deproto-
nation in symmetrically substituted systems. This is not unexpected since the large steric bulk of

the NMe2 group should hinder deprotonation syn but not anti to it. The two alkyl groups of the
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dimethylamino function seem to be necessary to cause this steric preference for kinetic anti

deprotonation since oxime ethers and oxime anions are kinetically deprotonated syn to the oxygen.
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Part of the explanation for the observed thermodynamic preference for the syn anion probably
lies in the attractive through-space non-bonded interaction which stabilizes the syn but not the
gggj_anion.g Further experiments must be performed to evaluate the importance of chelation of the
1ithium ion to the observed energy difference in this system.
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