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ABSTRACT

Aryl Grignard reagents react stereospecifically with alkenyl halides in the presence of manganese chloride (10%) to afford good yields of
cross-coupling products.

Recently, the use of iron salts to replace palladium or nickel
complexes as catalysts has emerged as a very promising area
for sustainable development. During the past decade, numer-
ous Fe-catalyzed cross-coupling reactions were reported by
us1 and others.2 From both an economical and environmental
point of view, manganese salts are a valuable alternative to
iron salts. However, examples of Mn-catalyzed cross-
coupling reactions are rare.1h,3 Generally, only very reactive

organic halides like activated aryl halides3a-c or
chloroenynes3d have been used until now.

We report herein the first Mn-catalyzed cross-coupling
reactions between aryl Grignard reagents and simple alkenyl
halides. Our first attempts were performed with various
2-bromostyrenes in the presence of 10% MnCl2 (Table 1,
entries 1-7). At room temperature the reaction is slow, but
satisfactory yields were obtained. In some case, it is necessary
to accelerate the reaction by heating at 50 °C (entries 5-7).
Some other reactive alkenyl bromides were coupled under
similar conditions (entries 8-10). The coupling reaction is
always stereospecific (entries 1-7, 9, and 10) except in the
case of the (Z)-3-(2-bromoethenyl)pyridine (entry 8). Sur-
prisingly, a complete inversion of configuration of the double
bond is then observed. As a rule, the slow reaction rate is
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probably due to the reductive elimination step. Indeed, Mn(II)
species like Ar2Mn are generally stable at room temperature.4

The reaction was extended to less reactive alkenyl halides
(entries 11-24). Alkenyl bromides and iodides were coupled
successfully (entries 12 and 13); however, the corresponding
chlorides led to poor yields (entry 11). It should be noted
that �-monosubstituted alkenyl iodides often react at room
temperature (entries 13-20), whereas the less reactive �,�-
disubstituted analogues slowly lead to the coupling product
at 50 °C (entries 21-23). The reaction is stereospecific,
except with the R-substituted alkenyl halides (entry 24). It
should be noted that, in some cases, alkyl Grignard reagents
can also be used successfully.5

In conclusion, we described the first Mn-catalyzed cou-
pling reaction of aryl Grignard reagents with alkenyl halides.

These results demonstrate the feasibility of Mn-catalyzed
cross-coupling reactions with nonactivated organic halides.
Such reactions could be complementary and/or competitive
to the Fe-catalyzed coupling procedures recently described.1,2

It is important to note that Mn catalysis is an interesting field
of investigation for sustainable development.
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Table 1. Mn-Catalyzed Arylation of Alkenyl Halides

a Ratio E/Z determined by GC on the crude product. b GC yield. c ArMgBr was used
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