Accepted Manuscript

Nickel-Catalyzed Decarboxylative Coupling of an Alkynyl Carboxylic Acid
with Aryl lodides

Yujeong Son, Han-Sung Kim, Ju-Hyeon Lee, Jisun Jang, Chin-Fa Lee, Sunwoo

Lee

PII: S50040-4039(17)30260-5

DOI: http://dx.doi.org/10.1016/j.tetlet.2017.02.073
Reference: TETL 48684

To appear in: Tetrahedron Letters

Received Date: 30 November 2016

Revised Date: 14 February 2017

Accepted Date: 24 February 2017

Please cite this article as: Son, Y., Kim, H-S., Lee, J-H., Jang, J., Lee, C-F., Lee, S., Nickel-Catalyzed
Decarboxylative Coupling of an Alkynyl Carboxylic Acid with Aryl lodides, Tetrahedron Letters (2017), doi: http://
dx.doi.org/10.1016/j.tetlet.2017.02.073

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.


http://dx.doi.org/10.1016/j.tetlet.2017.02.073
http://dx.doi.org/10.1016/j.tetlet.2017.02.073
http://dx.doi.org/10.1016/j.tetlet.2017.02.073

Tetrahedron Letters
journal homepage: www.elsevier.com

Nickel-Catalyzed Decarboxylative Coupling of an Alkynyl Carboxylic Acid with

Aryl Iodides

Yujeong Son,* Han-Sung Kim," Ju-Hyeon Lee,* Jisun Jang,* Chin-Fa Lee,”* Sunwoo Lee™

*Department of Chemistry, Chonnam National University, Gwangju 61186, Republic of Korea
bDepartment of Chemistry, National Chung Hsing University, Taichung, Taiwan 402, R.O.C

ARTICLE INFO ABSTRACT

Article history:

Received

Received in revised form
Accepted

Available online

Keywords:

Nickel

Decarboxylative coupling
Alkynyl carboxylic acid
Aryl iodide

Reductant

A decarboxylative coupling reaction with an alkynyl carboxylic acid and aryl iodides in the
presence of a nickel catalyst was developed. When the reaction was conducted with NiCl, (10
mol %), Xantphos (15 mol%), Mn (1.0 equiv), and Cs,COs3 (1.5 equiv), the desired diaryl alkynes
were formed in moderated to good yields. Furthermore, this method does not produce the diyne,
which is formed in the homocoupling of alkynyl carboxylic acids.

2009 Elsevier Ltd. All rights reserved.

Introduction

Transition metal—catalyzed cross-coupling reactions are
among the most important and widely used tools in organic
synthesis for the formation of <«carbon-carbon or carbon-
heteroatom bonds.' A variety of named reactions, including the
Heck,2 Kumada,3 Negishi,4 Stille,5 Suzuki,6 Sonogashira,7
Hiyama,® and Buchwald-Hartwig’ reactions, have been
developed and improved over the last four decades. As a
coupling substrate, aryl halides are the most commonly employed
because they are readily available. Generally, aryl iodides are
much more reactive than aryl bromides and chlorides.'

Sonogashira first showed that aryl halides are capable of
coupling with terminal alkynes in the presence of palladium,
copper, and a base to provide aryl alkynes. Since his first report
of this reaction in 1979, it has become the most common method
for sp and sp” carbon bond formation, and is now known as the
Sonogashira reaction.'' It is very often employed as an useful
tool for the synthesis of conjugated polymers in the electroactive
material field."” Palladium is used as the catalyst for this reaction
far more often than other transition metals such as copper and
nickel."

As an alternative method, the decarboxylative coupling of
alkynyl carboxylic acids has received much attention since we
first reported the palladium-catalyzed coupling of alkynyl
carboxylic acids and aryl halides in 2008."* Alkynyl carboxylic
acids such as propiolic acid have been widely employed as
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alkyne surrogates, and exhibit good activity in this reaction with
a variety of coupling partners."” Furthermore, they can be readily
prepared in one step without the need for column
chromatography for purification.'®

We have previously reported a number of decarboxylative
coupling reactions. For example, synthetic strategies for diaryl
alkynes, diynes, diketones, allenes, alkynyl ketones, and alkynyl
amides have been developed.” In addition, several
multicomponent reactions have been developed.'® These
reactions are catalyzed by palladium or copper in most cases,
with only a few rare examples of nickel catalysts being reported,
even though it is more abundant and less expensive than
palladium. The first example of a nickel-catalyzed
decarboxylative coupling reaction was that with an allyl acetate,
as shown in Figure 1a."” Recently, we reported nickel-catalyzed
decarboxylative coupling reactions with aryl siloxanes or aryl
boronic acids (Figure 1b).”° These successes prompted us to
develop a nickel-catalyzed decarboxylative coupling reaction
with aryl halides, which has long been regarded as a challenge.

Herein, we report for the first time the nickel-catalyzed
decarboxylative coupling of an alkynyl carboxylic acid and aryl
iodides (Figure 1c).
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