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Abstract: Various functionalized unsymmetrical biaryls can be prepared in good to excellent isolated
yields by palladium-catalyzed coupling reaction of aryl manganese chloride with aryl iodides, bromides or
triflates. The reaction takes place rapidly and cleanly under mild conditions by using only 1% of
palladium complexes. © 1997 Published by Elsevier Science Ltd.

Functionalized unsymmetrical biaryls are of great interest since they are found in various biologically
active compounds? and materials having interesting physical properties.3 During the last few years, considerable
attention has been paid to their preparation. The transition metal-catalyzed coupling reaction between an
organometallic and an aryl halide or triflate is one of the most convenient route to prepare these compounds.4
Palladium complexes are particularly effective as catalysts to perform such heterocoupling reactions (Mg, Si,6
Sn,” Zn,8 BY).

Recently, we have shown that transition metal-catalyzed (Cu, Fe) reactions of organomanganese reagents
with alkyl and viny! halides!0 are very efficient and have a large scope. They are of interest for preparative
organic chemistry since they give high yields of coupling products under mild conditions and are remarkably
selective.!0. 11

Until now, nothing has been reported concerning the cross-coupling reactions of organomanganese
halides with organic halides in the presence of palladium complexes. In connection with our interest in selective
carbon-carbon bond formation mediated by a palladium catalyst,!2 we now describe our first results about the
Pd-catalyzed reaction of organomanganese halides with functionalized aryl halides and triflates. In this letter we
demonstrate the efficiency of this reaction and its application to the synthesis of functionalized unsymmetrical

biaryls.
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A palladium catalyst is essential to perform this cross coupling reaction (Table 1, entry 1). Thus, the
coupling of phenylmanganese chloride with p-bromobenzonitrile occurs at room temperature in THF in the
presence of 1% PdCl»(PPh3); to give 4-phenyl benzonitrile 1 in a 79% isolated yield within 2h (entry 2). The
addition of a cosolvent to the reaction mixture allows to improve remarkably the yield of the cross coupling
product (88 to 98% within 1.5 to 3h, entries 5 to 9). The best result was obtained in the presence of DME (4
equiv), under these conditions, 1 was isolated in excellent yield within 15 min (98%, entry 10). It is noteworthy
that other palladium catalysts such as Pd(OAc); + 2PPh3 or Pd(PPh3)4 can be used successfully (98%, entries
12 and 14). In all cases, only 1% of palladium complexe is sufficient to catalyze the reaction efficiently.

1% PdLn
MnCl + Br CN —m—————— CN
THEF, co-solvent

0°to 20°C 1

Table I: Reaction Conditions for the Cross-Coupling of p-Bromobenzonitrile with Phenylmanganese Chloride?

Entry Co-solvent? PdL,, Reaction time (h) Yield€ of 1 (%)
1 - - 24 0
2 - PdCly(PPh3), 2 79
3 DABCO " 18 58
4 dimethyl piperazine " 6 40
5 TMEDA " 2 90
6 Et3N " 2 88
7 NMP " 3 ggd
8 DMPU " 1 87
9 sulfolane " 1.5 98
10 DME " 0.25 98¢
11 " PdCl; + 2 PPh3 18 10
12 " Pd(OAc)s + 2 PPh3 2 98
13 " Pd(OAc)y 18 48
14 " Pd(PPh3)4 2 98

a/ To drive the reaction to completion, 2 equiv of PhMnCl were used. PhMnCl was prepared from PhMgCl.14 b/ 4
equiv of co-solvent were used. ¢/ Yield of isolated product. d/ a 79% yield was obtained when PhMnCl was prepared
from PhLi. e/ a 70% yield was obtained when using 1.5 equiv of PhMnCI.

In order to demonstrate the efficiency of this new synthetic approach, a variety of unsymmetrical biaryls
were thus synthesized in good to excellent yields starting from aryl iodides, bromides or triflates. As shown in
table I, the reaction with 2-bromo pyridine or with aryl bromides bearing an electron-withdrawing group gave

excellent yields of biaryls (91 to 99%, entries 15, 16, 17 and 18).



Table II: Pd-Catalyzed Cross-Coupling Reactions of ArX (X = I, Br or OTf) with Ar'MnCl Reagents.2

Entry ArX Ar'MnCIb Product® Yield (%)4
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a/ To drive the reaction to completion, 2 equiv of AtMnCl were used. b/ ArMnCl were prepared from ArMgCl1.14 ¢/
Satisfactory spectral data were obtained for all compounds see ref. 13. d/ Yield of isolated product. e/ 2.5 equiv of

PhMnC1 were used.
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Nevertheless, with the substrates bearing an electron-donating group the reaction is slow and the yields are
lower. Thus, only 42% of desired product were formed from p-bromoanisole (entry 19). However, by using
the corresponding iodide the coupling products was rapidly obtained in nearly quantitative isolated yields within
10 min (91 to 97%, entries 20, 21, 22 and 23). It should be pointed out that under the same conditions aryl
triflates reacts smoothly and give the biaryl products in good yields (entries 24, 25 and 26).

In conclusion, the procedure described herein provides a new synthetic and alternative approach to various
functionalized unsymmetrical biaryls. It compares favourably with the previous procedures since excellent
yields are rapidly obtained under mild conditions by using only 1% of palladium catalyst. Further developments
will be reported in due course.
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