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Introduction

tert-Butoxy-bis(dimethylamino)methane [Bredereck’s re-
agent, t-BuOCH(NMe2)2] (Figure 1) is a useful reagent for a-
methylation, a-methylenation, and a-amination of several
carbonyl systems or compounds with an active CH group.

Figure 1 Bredereck’s reagent (1).

Compared to the conventional methods to insert a methyl,
methylene or amine groups at the position a to a carbonyl
group, Bredereck’s reagent has the advantage of generating
a strong basic alkoxide (t-BuO–) in situ and the correspond-
ing iminium ion by thermal decomposition. After the Man-
nich reaction between the carbonyl substrate and the iminium

ion formed in situ, b-elimination of dimethylamine from the
adduct in the final step affords the condensation product
which can be transformed into various types of compounds
as shown below. These factors combine to make Bredereck’s
reagent the reagent of choice for a-methylation, a-methyl-
enation, and a-amination of carbonyl compounds.

Preparation

Bredereck’s reagent is commercially available in pure form
and can be used either in solution (e.g. DMF, benzene, tolu-
ene) or as a solvent and reagent. The reagent can also be pre-
pared from the reaction of alcohol-free alkoxides and
secondary amines, or from the reaction of Villsmeier reagent
with sodium alkoxides.1
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(A) a-Methylation of g-lactams and g-lactones: The Bredereck re-
agent has been employed in the preparation of 4-methylglutamic
acids, non-proteinogenic amino acids and analogues with high op-
tical purity and total diastereoselectivity 3,5-cis after hydrogeno-
lysis of enamino lactam intermediate.2

(B) a-Methylenation of g-lactams: After preparing the correspond-
ing b-enamino carboxylic system by reaction of a pyroglutamic
acid derivative with Bredereck’s reagent, its reduction with
DIBAL-H afforded the corresponding a-methylene g-butyro-
lactam.3
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(C) a-Amination: Bredereck’s reagent has been used as an inter-
mediate for the nitrosation of active methylene groups, followed
by reduction of the resulting oxime to afford a-amino lactones and
lactams.4

(D) Introduction of a ketone group a to the carbonyl group: Bred-
ereck’s reagent has been employed in the preparation of b-enamino
ketones, lactones, esters, substituted amides, or lactams, which
after treatment with singlet oxygen using a sensitizer (BANT –
bisacenaphthalenethiophene) afford the corresponding a-keto
derivatives.5

(E) Ring-opening polymerization: Recently, Waymouth, Hedrick
and co-workers have described the use of Bredereck’s reagent as
an organic catalyst for the ring-opening polymerization of strained
cyclic esters for the synthesis of polylactides.6

(F) Solid-phase synthesis: The usefulness of the Bredereck’s re-
agent was extended to the solid-phase synthesis of a library of
pyrazoles, employing a germanium-based linker, via the formation
of enaminones from aromatic ketones.7

(G) Enamine formation from active methylene compounds: 5-
Acyl-6-methyl-2-pyridinones were converted to the corresponding
enamines upon treatment with Bredereck’s reagent. 1,6-Naph-
thyridones were obtained in good yields upon treatment of the
enamines with ammonium acetate.8

(H) Indole synthesis: Indoles can be obtained from tetra-
hydronaphthalenes and Bredereck’s reagent via enamine forma-
tion assisted by the nitro group in the benzene ring under mild
conditions.9
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