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HOMOENOLATE DIANIONS OF SECONDARY AMIDES VIA TIN/LITHIUM EXCHANGE
Ramanuj Goswami* and Daniel E. Corcoran
Research Laboratories, Eastman Kodak Company, Rochester, New York 14650

Abstract: Treatment of N-phenyl- as well as N-methyl-3-(tri-n-butylstannyl)-
propionamide with 2 equiv of n-butyllithium in the presence of 1,4-
diazabicyclo[2.2.2]octane at -78°C in tetrahydrofuran produced the
corresponding dilithio derivatives (homoenolate dianions) 4 and 8
respectively. Reaction with various electrophiles (1 equiv) gave the
terminally substituted amides in good yields.

As a continuation® of our efforts to generate homoenolate dianion synthons 1
via tin/lithium exchange of the enolates 2, we report here the successful genera-
tion of such dianions of secondary amides 1 (X = NR).
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Addition of 2 equiv of n-butyllithium to a mixture of N-phenyl-3-(tri-n-
butylstannyl )propionamide 3 and 1,4-diazabicyclo[2.2.2]octane (DABCO) in tetra-
hydrofuran at -78°C caused a facile tin/lithium exchange to generate the dilithio
derivative 4. Best results were obtained when there was a few minutes wait after
the first equivalent of n-butyllithium was added. If both equivalents of n-
butyllithium were added simultaneously, about 20% of N-phenylpropionamide (3,
SnBuy = H) was isolated as a byproduct. This presumably resulted from the genera-
tion of dilithio derivative 4 in the presence of unreacted 3 under these reaction
conditions.2 DABCO was not essential for this tin/lithium exchange but its pres-
ence gave a cleaner reaction. Reaction of 4 with 1 equiv of various electrophiles
gave B-substituted amides 5 after the usual workup (Table 1).
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REACTIONS OF DILITHIO DERIVATIVE 4 WITH
1 EQUIV@ OF VARIOUS ELECTROPHILES

Electrophile Product Yield, %P
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a2 equiv of chlorotrimethylsilane was used. During workup the organic
layer was washed with 2.5 M aqueous sodium hydroxide.

byields refer to isolated pure product.
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N-Phenyl-3-(tri-n-butylstannyl)propionamide 3 was prepared easily in 90%
yield by treating dilithioaniline3 with methyl 3-tri-n-butylstannylpropionate §4
at room temperature for 15 min. Compound 3 was also prepared in 70% yield by
reaction of 6 with aniline and sodium hydride in dimethyl sulfox:i.de5 and in 70%
yield from 3-tri-n-butylstannylpropionic acid via the corresponding acid chloride.6

It is apparent that, to generate a species such as g7 under the prescribed
reaction conditions (THF, n-BuLi, -78°C), the tin/lithium exchange of 2 (X = NPh)
must be faster than proton abstraction. The absence of 7 in the products indi-
cates that the proton transfer is very slow under the reaction conditions used.
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It is also possible to generate an analogous dilithio derivative such as
N-methylamide 8 using similar reaction conditions. Reaction of 8 with benzo-
phenone produced the desired product 9 in 50% yield after recrystallization.8

The following experimental procedure is representative of the general method
developed for the generation of the dilithio derivative 4 and its subsequent
reactions with electrophiles. Any variations in conditions are given in Table 1.

In a dry 50-ml flask, equipped with a rubber septum and an argon inlet, were
placed 1.31 g (3.0 mmol) of the N-phenylamide 3 and 700 mg (6.25 mmol) of 1,4-
diazabicyclo[2.2.2]octane (DABCO). About 25 ml of freshly distilled dry THF was
added, and the flask was flushed with argon; a positive pressure of argon was
maintained during the reaction. This THF solution was cooled to -78°C, and 3.0
mmol (1.5 ml of a 2.0 M hexane solution) of n-butyllithium was added. The re-
sulting mixture was stirred at -78°C for 8 min, and 3.2 mmol (1.6 ml of a 2.0 M
hexane solution) more of n-butyllithium was then added. The reaction mixture was
stirred at -78°C for 15 min. Then 3.2 mmol of the electrophile in about 5 ml of
THF was added to this slightly yellow solution. The reaction mixture was stirred
at -78°C for 5 min and allowed to warm to room temperature over 15 min. Dilute
HCl was added, and the mixture was extracted with ethyl acetate. The organic
layer was washed with water and brine and dried over anhydrous sodium sulfate.
After evaporation under reduced pressure, the residue was partitioned between
50 ml of hexanes and 50 ml of acetonitrile.? The acetonitrile layer was evapor-
ated under reduced pressure. The residue was usually recrystallized from a mix-
ture of ethyl acetate and hexane to give the pure product. The crude residue
could also be purified by modified flash chromatographylo on silica gel eluted
with hexane/ethyl acetate.
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