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An efficient catalyst- and base-free Suzuki-type coupling reaction

Jie Yan,™* Zhongshi Zhou® and Min Zhu®

2College of Chemical Engineering and Materials Sciences, Zhejiang University of Technology, Hangzhou 310032, Zhejiang, PR China
bCollege of Biological and Environmental Sciences, Zhejiang Shuren University, Hangzhou 310015, Zhejiang, PR China

Received 5 August 2005; revised 19 September 2005; accepted 20 September 2005
Available online 10 October 2005

Abstract—Biaryls were prepared in good yields via a fast and efficient catalyst- and base-free Suzuki-type coupling reaction of
sodium tetraphenylborate with iodanes in water at room temperature.

© 2005 Elsevier Ltd. All rights reserved.

The Suzuki reaction is one of the most versatile and util-
ized reactions for the selective construction of carbon—
carbon bonds, in particular for the formation of biar-
yls.! For the development of improved conditions for
the Suzuki reaction, a wide range of metal complexes
have been used as catalysts in these coupling reactions,
attention has particularly been focused on palladium.
Recently, Leadbeater and Marco first reported a catal-
yst-free Suzuki coupling reaction,? in which aryl halides
reacted with arylboronic acids under microwave irradia-
tion without catalyst and afforded biaryls in good yields
(Fig. 1). It was also reported that sodium tetraphenyl-
borate could be used in place of phenylboronic acid as
a phenylating agent in the reaction. However, the yields
were somewhat low.

The report was very interesting, and we were inspired to
wish to find other catalyst-free Suzuki-type coupling
reactions to extend the scope of this reaction. In our
attempts to find an alternative to halides, we focused
our attention on hypervalent iodonium compounds
because hypervalent iodonium compounds, in particu-
lar, iodonium salts have found synthetic application as
powerful electrophilic reagents in the reactions with
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various nucleophiles,® they have also been used to re-
place aryl halides and triflates in Suzuki reaction under
mild conditions and excellent yields have been afforded.*

At the beginning, we found that the catalyst-free Suzuki
reactions did not occur when iodonium salts were used
to react with phenylboronic acid or sodium tetraphen-
ylborate in water at room temperature or higher temper-
atures. However, when a readily available iodane,
hydroxy(tosyloxy)iodobenzene,® referred to as Koser’s
reagent was used in place of iodonium salts to mix with
sodium tetraphenylborate in water at room temperature,
a biphenyl was obtained in good yield in a short period
of time (Scheme 1).

The result was very exciting, and in order to determine
suitable reaction conditions, a series of experiments
were performed on the coupling of sodium tetraphen-
ylborate (1) with Koser’s reagent (2a) to form biphenyl
(3a), we found that when 2equiv of 1 were used to
react with 2a in water for 0.5h at room temperature,
nearly quantitative biphenyl (3a) was formed. Under
the optimal reaction conditions, we checked the reac-
tions of a series of typical iodanes stable in water with
sodium tetraphenylborate, the results are summarized
in Table 1.

It was shown that when Ar was a phenyl with electron-
donating group, the yield of 3b was almost quantitative
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Scheme 1.
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Table 1. The results of the Suzuki reaction of sodium tetraphenylborate with iodanes

X H,O
Ph,BNa + Ar—-—l\Y RT Ph—Ar
1 2 3
Entry Todane Product Yield (%)*
_OH
1 2a Ph—I{ 3a® Ph-Ph 97
OTs
2 2b PhI(OAc), 3a 78
3 2¢ PhI(OCOCF;), 3a 90
4 2d Ph-1"-O-I"-Ph 2BF,~ 3a 91
5 2e PhI=0 3a 552
6 2f p-MeO-CgH4I(OAc), 3b° p-MeO-C4H,4—Ph 99
7 2g p-Cl-C¢H,4I(OAc), 3c'® p-Cl-C¢H,—Ph 47
o h
I
8 2h @( \o 3" OH 90
/ /
C
C Il
B o}
_LOH
9 2i p-C|'C6H4_|\ 3¢ 84
OTs

#TIsolated yields.

® The reaction was run with sodium tetraphenylborate (2 equiv), iodosylbenzene (1 equiv) and p-TsOH (2 equiv) in water for 0.5 h.

(entry 6), while when Ar was a phenyl with electron-
withdrawing group, the yields of 3¢ were somewhat low-
er (entries 7 and 9) compared with 3b (entry 6) and 3a
(entry 1), respectively. When iodosylbenzene (2e) was
treated with 1 under the same reaction conditions, the
reaction did not occur even when the reaction mixture
was stirred for a long time at room temperature or in
heating conditions, but after adding 2 equiv of p-TsOH
and stirred for 0.5 h, product 3a was obtained in 55%
yield.”

Todonium salts have been used widely in Suzuki reac-
tions. However, few iodanes were used in place of aryl
halides and triflates in Suzuki reactions*® and to our
knowledge, there is no reports about catalyst- and
base-free Suzuki coupling reactions of sodium tetraphen-
ylborate with iodanes. The mechanism was probably
involved first with nucleophilic substitution of acid radical
of iodane by PhyB™, then, an intramolecular coupling
reaction was accompanied to yield biaryls. The catal-
yst-free Suzuki coupling reaction without base has pro-
vided a fast and efficient method for preparation of
biaryls, it had some advantages such as mild reaction
conditions, simple procedure and good yields. Further-
more, the scope of catalyst-free Suzuki coupling reac-
tions could be extended. Further investigation of
catalyst-free Suzuki reactions will be reported in due
course.
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