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The discovery of the zinc-mediated homologation reaction, in
1997, facilitates the synthesis of a γ–keto ester formation from
a β–keto ester and contributes to the chain homologation.2 A
wide range of β-keto esters have been used in this procedure,
all yielding a corresponding γ-keto ester in an efficient one-
pot reaction. Subsequent studies determined that the
homologation reaction was applicable to analogous β-keto
substrates.3 With few exceptions, homologation of these β-
keto substrates proceeds cleanly and rapidly (within 30-60
minutes) to provide good yields of the analogous γ-keto
substrates.

Scheme	1- Proposed	homologation	mechanism	of	β-keto	esters3

Development of β-proline derivatives is beneficial and
desirable for medicinal as well as synthetic purposes because
their alternate structural organization could make
pharmaceutical drug production and many reactions more
feasible. Proteases will not process β-amino acids, therefore β-
proline-containing substances are more resistant to
degradation in pharmaceutical application. A zinc carbenoid-
initiated chain extension reaction provides access to an
organometallic intermediate, which is used to capture
activated imines and result in the formation of β-amino acids.
Deprotection of the amine results in cyclization, which upon
treatment with a reducing agent generates the β-proline
derivative.

Methodology

The β-amino acid derivative, methyl 5,5-dimethyl-2-((4-
methylphenylsulfonamido)(phenyl)methyl)-4-oxohexanoate
(23), was successfully synthesized via a zinc carbenoid-
initiated chain extension reaction. The product was formed in
a good yield (91%) and with a diastereomeric ratio of 1:1 in a
short reaction time (~1½ hours).

Benzyl-2-((4-methylphenylsulfonamido)(phenyl)methyl)-4-
oxopentanoate was likely synthesized, but further purification
techniques need to be optimized in order to fully isolate the
compound for characterization.
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Scheme	5- Synthesis	of	benzyl-2-((4-methylphenylsulfonamido)(phenyl)methyl)-4-
oxopentanoate
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Results

Synthesis	1:

Synthesis	2:

Figure	1:	1H	NMR	of	N-benzylidene-4-
methylbenzenesulfonamide	(23)

Figure	2:	1H	NMR	of	methyl-5,5-dimethyl-2-((4-
methylphenylsulfonamido)(phenyl)methyl)-4-oxohexanoate (23)	

after	48	hours	

Figure	3:	13C	NMR	of		methyl-5,5-dimethyl-2-((4-
methylphenylsulfonamido)(phenyl)methyl)-4-oxohexanoate (23)	after	48	

hours

Figure	4:	1H	NMR	of		methyl-5,5-dimethyl-2-((4-
methylphenylsulfonamido)(phenyl)methyl)-4-oxohexanoate (23)	after	

1	½		hours	

Figure	5:	13C	NMR	of		methyl-5,5-dimethyl-2-((4-
methylphenylsulfonamido)(phenyl)methyl)-4-oxohexanoate (23)	after	

1	½		hours

Figure	6:	Crude	1H	NMR	of	methyl-2-((4-methylphenylsulfonamido)(phenyl)methyl)-4-oxopentanoate	
(24)	after	1	½		hours
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Scheme	3- Synthesis	of	methyl-5,5-dimethyl-2-((4-
methylphenylsulfonamido)(phenyl)methyl)-4-oxohexanoate	(23)

Scheme	2- Synthesis	of	(N)-benzylidene-4-methylbenzenesulfonamide	(22)

Scheme	4- Synthesis	of	methyl-2-((4-
methylphenylsulfonamido)(phenyl)methyl)-4-oxopentanoate (24)

Scheme	4- Synthesis	of	methyl-2-((4-methylphenylsulfonamido)(phenyl)methyl)-4-
oxopentanoate	(24)

Figure	1:	13C NMR	of	N-benzylidene-4-
methylbenzenesulfonamide	(23)


