
Accepted Manuscript

DFT-assisted design and evaluation of bifunctional copper(I) catalysts for the direct
intermolecular addition of aldehydes and ketones to alkynes

Jacob D. Porter, Eric Greve, Abdulmohsen Alsafran, Adam R. Benoit, Sergey V.
Lindeman, Chris Dockendorff

PII: S0040-4020(18)30864-0

DOI: 10.1016/j.tet.2018.07.034

Reference: TET 29694

To appear in: Tetrahedron

Received Date: 25 April 2018

Revised Date: 12 July 2018

Accepted Date: 13 July 2018

Please cite this article as: Porter JD, Greve E, Alsafran A, Benoit AR, Lindeman SV, Dockendorff C,
DFT-assisted design and evaluation of bifunctional copper(I) catalysts for the direct intermolecular
addition of aldehydes and ketones to alkynes, Tetrahedron (2018), doi: 10.1016/j.tet.2018.07.034.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.tet.2018.07.034


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1 

DFT-assisted design and evaluation of bifunctional copper(I) catalysts 
for the direct intermolecular addition of aldehydes and ketones to 
alkynes 
 
 
Jacob D. Porter, Eric Greve, Abdulmohsen Alsafran, Adam R. Benoit, Sergey V. Lindeman, and Chris 
Dockendorff* 

 
Department of Chemistry, Marquette University, P.O. Box 1881, Milwaukee, WI, 53201-1881, USA 
 
christopher.dockendorff@mu.edu 
 
 
TABLE OF CONTENTS GRAPHIC 
 
 

 
 
 
ABSTRACT 
 
 Bifunctional catalysts containing discrete metal pi-acid and amine sites were designed and investigated for the direct 
intermolecular addition of aldehydes and ketones to unactivated alkynes. Copper(I)-based catalysts were prioritized based 
on intramolecular (Conia-ene type) reactions, and complexes were designed with tridentate ligands and potentially 
hemilabile heterocyclic spacers. The structures of the designed catalysts were computed using density functional theory 
(DFT), and the relative energies of putative catalytic intermediates were estimated and used to prioritize catalyst designs. 
Novel bifunctional precatalysts containing a thiazole spacer were synthesized via a 9-step sequence and combined with 
transition metals before screening for the direct addition of aldehydes and ketones to several internal and terminal alkynes. 
Despite the lack of desired intermolecular reactions, DFT calculations of putative catalyst intermediates appears to be a 
promising strategy for the design and prioritization of bifunctional catalysts for C–C bond formation. 
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