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Homologation of organometallics is becoming of in-
creasing importance in organic syntheses because the
reaction allows the efficient assembly of complex molec-
ular structures through additional bond formation of the
resulting homologated organometallics.1 Organoboronate
complexes 1 and 2 (M ) B, n ) 2) bearing a leaving group
at the R-position and the γ-position with R,â-unsatura-
tion, respectively, undergo 1,2-migration of a ligand (R)
to give homologated organoboron compounds (eqs 1 and
2).2,3 Recent reports from this laboratory revealed that

related organozincates 1 and 2 (M ) Zn, n ) 1), readily
generated by halogen/zinc exchange and zincation with
triorganozincates (R3ZnM′, M′ ) Li, MgX), undergo facile
1,2-migration at lower temperatures to give synthetically
versatile organozinc reagents with carbon-carbon bond
formation.4

Ate complexes 3 bearing a leaving at the remote
benzylic position would rearrange with carbon-carbon
bond formation to give benzylmetal 5 via (4-methylene-

2,5-cyclohexadienyl)metal 4 (eq 3). Coexistence of the

negatively charged metal atom center and the potential
cationic center in 1 and 2 must be a major driving force
of the 1,2-migration. However, for 3, not only are these
two reactive centers separated by the longer aromatic
π-system but also 1,2-migration leading to cross-conju-
gated 4 would suffer from a considerable loss of aromatic
stabilization. We wish to report herein that arylzincates
3 (M ) Zn, n ) 1), generated by the reaction of
p-iodobenzyl mesylate (6) and organozincates, undergo
facile 1,2-migration even at low temperatures (<-40 °C)
to give benzylzinc 5a, which can be utilized in the
reaction with a variety of electrophiles (Scheme 1).
Treatment of mesylte 6 with Bu3ZnLi (1.2 equiv) in

THF at -85 °C and hydrolysis of the mixture after being
warmed to -40 °C afforded p-butyltoluene (7) in 61%
yield.5,6 The yield of 7 was improved to 90% by using
2.0 equiv of Bu3ZnLi under similar conditions. Genera-
tion of benzylzinc 5a (R ) Bu) under these conditions
was verified by the formation of alcohol 8 (80% yield) in
subsequent treatment of the reaction mixture with
2-phenylpropanal (1.2 equiv) at -85 °C (eq 4). Although

an excess amount of Bu3ZnLi was employed in this
reaction, formation of the butylation product, 1-phenyl-
3-heptanol, was not detected, indicating the higher
reactivity of the benzyl moiety in zinc reagent 5a.7
Treatment of 6 with Bu3ZnLi (2.0 equiv) at -85 °C for

20 min and the hydrolysis of the mixture at this tem-
perature gave benzyl mesylate in 84% yield. The result
shows that the iodine/zinc exchange reaction9 proceeds
smoothly at -85 °C, giving rise to arylzincate intermedi-
ate 3 (M ) Zn, n ) 1, R ) Bu), which is stable at this
temperature. Upon warming to -40 °C, the arylzincate
may undergo 1,2-migration to give benzylzinc 5a (R )
Bu) via intermediate 4 (M ) Zn, n ) 1, R ) Bu). When
the reaction mixture was allowed to warm to rt, 5a (R )
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Bu) reacted with iodobutane, generated in situ by iodine/
zinc exchange, to give p-butylpentylbenzene in 57% yield.
Support for the 1,2-migration mechanism was obtained
in the reaction of m-iodobenzyl mesylate (9) with Bu3-
ZnLi at temperatures from -85 to -40 °C (eq 5).
Formation of benzyl mesylate (71%) shows the stability
of m-substituted arylzincate 10 at higher temperatures.

Tributylzincate prepared from BuMgBr (3 equiv) and
ZnCl2 can also be used albeit with lower efficiency (Table
1, entry 3). The reaction of s-Bu3ZnLi and t-Bu3ZnLi
afforded the corresponding p-substituted benzylzinc re-
agents, which further reacted with isobutyraldehyde to
give the corresponding adducts (entries 4 and 5). The
reaction of Me3ZnLi, however, gave 4,4′-dimethylbibenzyl
as a major product but not the corresponding product
(entry 6).10 The benzylzinc reagents reacted successfully
not only with aldehydes but also with ketones, acyl
chlorides, tosyl cyanide,12,13 and chlorodimethylphenyl-
silane (entries 7-12). It should be noted that, in acyla-
tion, the formation of tert-alcohols derived from further
reaction of the benzylzinc to the product ketones was not
detected.
Because secondary benzyl mesylates are unstable and

difficult to handle, the reaction of stable phosphate 11
was examined. The reaction with Bu3ZnLi at tempera-
tures from -85 to 0 °C gave dibutylation products 12 in
85% yield. The secondary benzylzinc reagent is more
reactive, and the formation of 12 was not completely
retarded even at -40 °C. Nevertheless, the secondary
zinc can be used in the reaction with other electrophiles
under Barbier conditions. Thus, the reaction of phos-
phate 11 and Bu3ZnLi in the presence of allyl bromide
(3 equiv) at temperatures from -85 to 0 °C afforded the
corresponding adducts 13 (74%) and 14 (65%), respec-
tively.

In summary, we have shown that arylzincates bearing
a remote leaving group at the benzylic position undergo
a facile 1,2-migration to give homologated benzylzinc
reagents. The zinc reagents reacted efficiently with a
variety of electrophiles. The overall reaction serves as a
useful one-pot method for the synthesis of p-substituted
benzene derivatives.

Supporting Information Available: Experimental pro-
cedure including synthesis and characterization of new com-
pounds (17 pages).
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Table 1. Generation and Reaction of Benzylzinc
Reagentsa
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