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What is an Ynamide?
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•Ynamines were first reported in 1892 but not characterized until 1958-1960.  The first useful route to ynamines was 
published in 1963 by Viehe.
•Due to the instability of ynamines, ynamides were seen as the alternative because of their stability.  They were first 
synthesized in 1972 by Viehe.



What can we do with Ynamides?
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Overview

•Syntheses of Ynamides

•Isomerization

•Elimination

•N-alkynylation

•Cycloaddition Chemistry

•[2+2+2] pyridine synthesis

•[2+2] cyclobutanones

•[3+2] Kinugasa reaction•[3+2] Kinugasa reaction

•[2+2] ‘Metathesis’

•Ynamides in Total Synthesis

•Lennoxamine

•Desbromoarborscidines A and C

•Antiostatin A1

•Other reactivity of Ynamides

•Enamides synthesis

•Sonogashira cross couplings

•Oxidation and Vicinal Tricarbonyls



Let’s make some Ynamides!
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Isomerization:

The Ester would get stuck at the alleneamide for unknown reasons.
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Elimination:



Let’s make some Ynamides!
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Looks great, but works pretty much only with sterically accessible
amides. Sulfonamides didn't work at all. This is a problem because
of how often Tosylamides are used in the future methodologies.
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More of the various useful ynamides are accessible
via this greener alkynylation strategy.



Easy Access to Substituted Pyridines!

ynamide + alkyne + nitrile = pyridine!
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Synthesis of Cyclobutanones
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Let’s make some B-lactams!
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Cycloadditions with Ynamides
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Cycloadditions with Ynamides
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Best yields are with oxazolidinone ynamides.
Ring sizes 7 and up have diminished yields.

Camphor and tosylamides have significantly poorer worse yields.



Cycloadditions with Ynamides
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Cycloadditions with Ynamides
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More Total Synthesis with Ynamides
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More Total Synthesis with Ynamides
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More Total Synthesis with Ynamides
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What else can you do with ynamides?

Enamide synthesis
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What else can you do with ynamides?

Trisubstituted enamide synthesis
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What else can you do with ynamides?
Sonagashira cross-coupling – analog synthesis
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What else can you do with ynamides?
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RuO2-NaIO4 is the better oxidant system, but 
DMDO works well too in cases where the 
ynamide is sensitive to oxidation at other 
functionalities.  This oxidation gives extremely 
simple access to vicinal tricarbonyls (VTCs) which 
do some cool chemistry. (Ref 18)  See the review 
in the references.



Ynamide Transformations
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