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We have observed that an amine function in an alkene or alkyne can promote
addition of a Grignard reagent to the multiple bond.

Reactions of an excess (3 moles) of allylmagnesium chloride with 1, 3, and
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2 produced iz (23%), i2’3 (44%), and 22 (51%) as the only compounds distilled in
significant amounts.4’5
No evidence was found for addition of an excess of allylmagnesium chloride
to the hydrocarbon components of mixtures of l-phenyl-l-propene and i, of 1-
phenyl-l-propene and 2, or of l-phenyl-l-butyne and i, using conditions similar
to those used for additions to l, 2, and z alone. The failure to observe
addition to related unsaturated hydrocarbons even when amine functions are
present in other molecules in the solution, suggests that the amine functions
promoted the additions to i, 3, and 2, and moreover that promotion by an amine
function was specifically for addition to the multiple bond contained within the

same molecule.s'7

8-11 11,12

The addition of Grignard reagents to alkenes and alkynes is known

to be promoted by the presence of hydroxyl functions near the multiple bonds. The
additions must in some way be facilitated by the magnesium species coordinated
with the oxygen in the reaction solutions. It has been suggested that proximity
of the organic group (R) to the double bond afforded by attachment of R to the

8,11

magnesium, as shown in 7, may favor the addition. Alternatively, it has been
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suggested that the coordinated magnesium facilitates the addition of an external
Grignard reagent, perhaps by acting as an electrophile as shown in 3.9'10'13
The promoting effect of a primary amino group is not surprising since this
group should be present in a Grignard solution as RNHMgX and RNHMgR, isoelec-
tronic with the ROMgX and ROMgR presumably responsible for the promoting effect

of a hydroxyl group. However, a tertiary amino group cannot form analogous

salts, and any promoting effect must be ascribed to complexesl4 Q) with



No. 24 2185

RN /
3N.Mg

o

Grignard reagents. In such complexes, -MgX and -MgR may have relationships to

the multiple bond similar to those in ROMgX and ROMgR.
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