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Introduction

N,N-Dimethylformamide dimethyl acetal (DMF�DMA),
as well as other N,N-dimethylfomamide dialkyl acetals
(e.g. ethyl, benyzl, t-butyl), are very useful reagents in or-
ganic synthesis. All of them are used in two main catego-
ries of reactions, namely alkylation and formylation. The
mechanism of these reactions probably includes genera-
tion of an oxo-stabilized carbenium ion.1,2

As alkylating agents they have been used in the synthesis
of esters from acids, ethers from phenols, and thioethers
from aromatic and heterocyclic thiols. As formylating

agents, formamide acetals are useful in the synthesis of
enaminones from active methylene compounds and
amidines from amines and amides. These compounds are
found to be useful intermediates in the formation and
modification of many heterocyclic1 and biologically ac-
tive compounds.3

The N,N-dibenzyl formamidine group was also found to
be effective as a protecting group for primary amines. It is
stable under variety of conditions and can be removed by
catalytic hydrogenation.4 All conversions proceed under
mild conditions and in high yields.

Many formamide acetals are comercially available. In ad-
dition, they can be prepared by addition of chloroform
into a refluxing solution of sodium alkoxide in the appro-
priate alcohol and the secondary amine.5
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DMF�DMA converts a number of vicinal cis-diols, both cyclic
and acylic, into olefins. In a typical example, treatment of diethyl
D-tartarate with an excess of DMF�DMA in dichloromethane
provides the corresponding acetal. Upon addition of methyl io-
dide, trimethylammonium salt percipitates. Thermolysis of tri-
metylammonim salt in toluene at reflux temperature affords
diethylfumarate.6

Treatment of phenoxyacetamide with DMF�DMA at room tem-
perature affords N,N-acylformamidine, which is converted into
methyl phenoxyacetate by simple dissolution in methanol. This
methodology can be extended to the preparation of carboxylic
esters other than methyl (e.g. ethyl, i-propyl, n-buthyl and ben-
zyl). However, a limitation of its use is the presence in the sub-
strate of functional groups which are reactive towards
DMF�DMA (e.g. NH2, NHR, COOH).7
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A general indole synthesis involves reaction of an o-nitrotoluene
derivative with DMF�DMA in refluxing DMF forming a nitro
N,N-dimethyl enaminone. Reduction of the nitro group is ac-
companied by spontaneous cyclization to an indole. Generally,
catalytic hydrogenation is prefered for this step. One drawback
in this synthesis is that electron-donating groups retard the ami-
nomethylenation step. A more reactive reagent is obtained if re-
action is performed with addition of pyrrolidine to the reaction
mixture. Than, the main product is pyrrolidine enaminone,
which can be reduced to an indole.8

Reaction of appropriate ketones with DMF�DMA affords the
enaminone. It can be easily converted to the chloropropenimini-
um salt by the reaction with phosphorous oxychloride in dichlo-
romethane. A 2,3,4-trisubstituted pyrrole can be obtained when
this iminium salt is condensed with ethyl N-methylglycinate in
the presence of sodium hydride and DMF.9

A trans-amidation reaction of DMF�DMA with dibenzylamine
affords the intermediate, N,N-dibenzylformamide dimethyl ace-
tal. It reacts smoothly with a primary amine at room temperature
to give the corresponding amidine in high yield. Removal of the
N,N-dibenzylformamidine protection by catalytic hydrogenation
is accomplished using the Pearlman catalyst, Pd(OH)2/C. This
protection group is stable towards acidic, basic, and nucleophilic
reaction conditions.4
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