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Abstract

Abstract

Amides are a class of organic compounds with high stability. Because of the high
stability of amides, it is extremely difficult to realize the direct transformation of
amides. With the activated amides, organometallic reagents, such as organomagnesium
reagents, organozinc reagents, organolithium reagents and organocerium reagents, are
usually used as carbon nucleophiles. The reaction of activated amides with less
nucleophilic enamines has been rarely reported.

Ketones are a class of extremely important compounds with high reactivity in
organic synthesis, which are involved in many classic reactions, such as Aldol reaction,
Wittig reaction and Michael reaction. Lots of natural products and biologically active
drugs contain ketone group. So the transformation of secondary amides into ketones by
alkylation with enamines as nucleophilic reagents is very challenging.

Enaminones are of importance as intermediates for the synthesis of heterocyclic
compounds, natural products and pharmaceuticals. They are usually synthesized by
condensation of ketones with N,N-dimethylformamide dimethyl acetal (DMFDMA) or
condensation of 1,3-dicarbonyl compounds with amines. Harsh reaction conditions,
such as refluxing at high-temperature and use of strong alkalis, were usually required
or the chemical selectivity was to be considered. The development of a mild and

versatile synthetic approach to enaminones is thus of great significance.

This dissertation contains the following four parts:

(1) A versatile and direct transformation of secondary amides into ketones with
enamines of o,0-disubstituted aldehydes as nucleophiles via amide activation. This
method shows a good chemoselectivity and tolerance of functional groups. Ketones

were obtained in a moderate to good yield.

R4
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o) one-pot R® R4

1)]\ r2 1)Tf,0,2-F-Py  2)Enamine I
N/ > —_—

H 3) HCl aq. R ™0
23 examples, up to 85% yield
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Abstract

(2) Synthesis of ketones by one-pot reaction of o,0-disubstituted aldehydes,
secondary amines and activated secondary amides. In this one-pot reaction, there is no
need to separate and purify enamines. It should be mentioned that using
cyclohexanone-4-carbaldehyde as the alkylation reagent, the carbonyl functionalized
alkyl group was introduced, which is hard to be realized by using organometallic

reagents.

SR,
N CNH
R3” "CHO

one-pot l4 AMS.
i 3 4
Q 1) T,0, 2-F-Py  2) Enamine RIR
or 22T
R H 3) HCl aq. R
4 examples
24-71%

(3) Synthesis of enaminones by reaction of activated secondary amines with
enamines. This method shows a good chemoselectivity and tolerance of functional

groups to secondary amides, and enaminones were produced in up to 94% yield.

X
{2

Rl
R"E/X = CH2, CH20
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2) Enamines R N R"
one-pot H
17 examples 2 examples 1 example
23-94% yield 50%, 68% yield 84% yield

(4) Synthesis of enaminones by one-pot reaction of ketones, secondary amines
and activated secondary amides. In this one-pot reaction, there is no need to separate

and purify enamines.
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