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ABSTRACT: a-Methylbenzylamides, useful intermediates in the resolution of carboxylic acids, are
cleaved with a two step procedure; enolizable amides are not racemized.

The usefulness of diastereomerico-methylbenzylamides in the resolution of racemic carboxy-
lic acids has been amply demonstrated.1 We have found, for example, that diastereomers 3 and 4 2
prepared from racemic acid chloride 1 and the commercially available (S)-{-)-a-methylbenzylamine
2 are readily separated by preparative flash liquid chromatography on a multigram scale. Unfor-
tunately, these amides proved remarkably difficuit to cleave. Since racemization at the carbon
atom next to the carboxyl group in 3 or 4 is impossible, standard hydrolytic methods were tried.
Potassium hydroxide in refluxing ethanol or refluxing ethylene glycol yielded starting material.
Potassium hydroxide in ethylene glycol at 200°C in a sealed stainless steel bomb for 24 hours
completely cleaved the amide, but, under these extreme conditions the ketal moiety underwent
partial conversion to a hydroxyl group.  Furthermore, nucleophilic attack did not occur at the
hindered carbonyl center; rather, the compound apparently underwent nucleophilic displacement at
the benzylic carbon atom, resulting in the isolation of 1l-phenylethanol instead of the expected

l-phenylethylamine (Scheme 1). Other basic hydrolytic methods that were ineffective included
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potassium hydroxide in glycerol at 180°C and in water in a sealed bomb at 200°C. Acidic hydrol-
ysis was also tried on the free ketone; hydrochloric acid (6 N) at reflux completely consumed
the starting material, but the product, after esterification with diazomethane, consisted of

30% of the desired keto-ester and a Targe amount of non-volatile residue.

These failures prompted an investigation of methods of cleaving the model compound N-{1-
phenylethyl)-2,2-dimethylpropanamide 5.3 Treatment of 5 with dinitrogen tetroxide4 at 0°C in
various solvents yielded only starting material. Sonnet's method of N-alkylation with ethylene
oxide, followed by acid catalyzed transacy]ation,5 also failed. At this point, we considered a
two-step sequence: cleavage of the hindered secondary amide to a primary amide, which can then

be converted to a carboxylic acid. 6,7

Hydrogenolysis of the benzylic~-nitrogen bond of § (10%
Pd on C, 1 atm, room temp.8) was unsuccessful. However, treatment of 5 with a slight excess of
1ithium metal in Tiquid ammonia containing excess water gave pivalamide in essentially quanti-
tative yie1d.9 Under identical conditions, amides 3 and ﬂ were cleaved quantitatively to the

primary amides 6 and 7, which were then hydrolyzed by potassium hydroxide in ethylene g]yco?.6

SCHEME 1
D
COOH COOH

The latter alkaline hydrolysis, however, though suitable for the non-enolizable amides 3,
4, and 5, would result in racemization of enolizable amides. Therefore, we evaluated Olah's
reagent, nitrosonium tetraflucroborate in acetonitri]e,7 for the conversion of enolizable
amides to carboxylic acids. We synthesized the enolizable amide N-(1l-phenylethyl)-2-ethyl-
hexamide §,10 and recrystallized the diastereomeric mixture twice from hexane, thus obtaining
a 90:10 mixture with the less polar diastereomer predominating (HPLC); the mixture was converted
to 2-ethylhexanamide by our reductive cleavage with Li/NH3/H20. The primary amide was cleaved
with nitrosonium tetraf1uoroborate,7 which gave 2-ethylhexanoic acid in a 90:10 enantiomeric

13 11).

ratio (80% ee: C NMR of the quinine salts Thus, within the experimental error involved

in the use of two different techniques for determining enantiomeric composition, there was no
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detectable racemization.

In summary, highly hindered secondary amides can be reductively cleaved with Li/NH3/Hp0
to primary amides, which can be conveniently cleaved with KOH/HOCHZCHZOH if the amides are non-
enolizable or if racemization is not a concern. Enolizable primary amides can be converted to

carboxylic acids without racemization by 0lah's method.
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EXPERIMENTAL: General procedure illustrated by the reductive cleavage of N-{1-phenylethyl)-2,2-

dimethylpropanamide (5). In a 500 mL, three-neck, round-bottom flask was dissolved 3.00 g (14.6
mmoles) of N-(1-phenylethyl)-2,2-dimethylpropanamide in 45 mL of THF containing 7.5 mL water.
The flask was equipped with a mechanical stirrer, an ammonia inlet, and a cold finger contain-
ing Dry ice/acetone. About 280 mL of ammonia was added giving a clear, homogeneous solution.
Small pieces of Tithium wire (409 mg, 58.4 mmoles) were added in one portion to the stirred
solution, and vigorous stirring was continued until ait of the blue color had disappeared,
giving a viscous white gel. The ammonia was evaporated with the aid of a hot-water bath (60°C).
The residue (white solids, THF, and water) was washed well with 2 x 125 mL TFH. The combined
washing was evaporated, and the residue was dissolved in 200 mL of chloroform. The chloroform
solution was dried (Na2504), filtered, and evaporated, and the white residue was dried in vacuo
to yield 1.42 g (96%) pivalamide, m.p. 153-154°C (Lit. 154°C). Spectral properties were identi-

cal to those of an authentic sample.
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