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Selected natural products and bioactive heterocycles. 
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 Lewis acid activation of oxygen- and nitrogen-containing 
molecules.  

 Investigation of oxophilicity versus azaphilicity of different 
metal chlorides.  
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 Lewis acid activation of alkynes.  
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 Lewis acid-catalyzed cycloaddition of cyclopropane diesters 
and nitrones.  
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 Intermolecular [4+3] cycloaddition reaction of arenynamides 
with oxiranes.  
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 N-Tosylaziridine as a masked 1,3-dipole in a reaction with 
cyclohexene.  
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 General transformations of alkynes. 

 Conia-ene cyclization of alkynyl ketoesters.  



 Nucleophilic addition followed by cyclization of 2-(1-
alkynyl)arylaldimines and 2-(1-alkynyl)arylaldehydes.  

 InCl3/amine co-catalyzed intramolecular carbocyclization of 
-substituted aldehydes and unactivated alkynes. 

 AuCl3-catalyzed synthesis of substituted furan derivatives.  



The synthesis of 2-(1-alkynyl)-2-alken-1-ones.  

Functionalization of 2-(1-alkynyl)-2-alken-1-ones.  
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Proposed reaction for the selective synthesis of the 1,4,2-
dioxazinane motifs from oxiranes and possible side-products.  
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Synthesis of the 1,4,2-dioxazinane motif via a multistep 
procedure.
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Optimization of reaction conditions, selected examples.[a]
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AlCl3-catalyzed annulation of oxiranes with various nitrones.[a]
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Annulation of an enantioenriched oxirane with nitrone 2g.
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Annulation of aziridines with nitrones.[a]
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Annulation of thiiranes with nitrones.
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Applications of alkynyl enones for furan synthesis. 
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Alkyne-hydroamination and aza-Michael reaction of alkynyl 
enones and amines. 
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 Selected optimization data of reaction conditions.[a]



Scope with respect to various 2-(1-alkynyl)-2-alken-1-ones and 
aldehydes.[a]
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Scope with respect to various amines.[a]
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Synthetic applications of the major diastereomer of product 
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Proposed catalytic cycle for the synthesis of product 11.
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 Bioactive natural products containing the bicyclo[3.n.1]-
alkenone scaffold.
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 Synthesis of substituted 2-pyrroline derivatives from alkynyl 
enones via a 1,2-allene intermediate. 
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 Michael-Stork addition of cyclic enamines to an allenyl ketone. 

Annulation reactions of alkynyl enones with amines and 
aliphatic aldehydes or cyclic ketones. 



 Optimization of reaction conditions, selected examples.[a]
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Scope with respect to various 2-(1-alkynyl)-2-alken-1-ones.[a]
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Substrate scope with respect to cyclic alkynyl enones.
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 Investigation of the , -annulation reaction with chiral 
amines. 
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 Gram scale synthesis of 15a and subsequent oxidation with 
m-CPBA.
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Proposed mechanism for the , -annulation of alkynyl enones 
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Synthesis of indolizine derivatives from pyridine-substituted 
enynes.
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Annulation reactions of enynones 8 and pyridine substituted 
enynes 18 with enamines.  
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Scope with respect to various pyridine-substituted enynes.[a]
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Observed diastereoselectivities with E- and Z-pyridine-
substituted enynes.

Formation of elimination product 22a at higher reaction 
temperature.
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Catalyst screening for the synthesis of product 21.[a]
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Scope with respect to various pyridine-substituted enynes using in 
situ-generated enamines.[a]
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Proposed mechanism for the synthesis of indolizine derivatives 
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1,2-Aminofunctionalization of , -unsaturated O-acyloximes 
with silyl enol ethers.  
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Pd-catalyzed Narasaka–Heck cyclization of , -unsaturated 
oximes esters.  
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Pd-catalyzed 1,2-aminoarylation of , -unsaturated oximes 
esters. 



 1,2-aminoarylation of , -unsaturated oxime esters with 
boronic acids.  
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Scope with respect to various , -unsaturated oxime esters.[a]



Scope with respect to various boronic acids.[a]

Synthesis of 25a on a larger scale and further transformations.



Control experiments with TEMPO and a saturated oxime ester. 
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Proposed mechanism for the 1,2-aminoarylation of , -
unsaturated oxime esters with boronic acids.  
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