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We have dready reported a new method for
preparation of reactive zinc (EGZn) by electrolysis' and
its use in isoprenylation® and alylation®® as well as
cross-coupling of functionalized akyl iodides with aryl
halides.* @Recently, we further developed a new electro-
chemical method for preparation of more highly reactive
zinc (EGZn/Naph) by using naphthalene as a mediator
and used it in cross-coupling reaction of bromoa kanes
with aryl halides.® In this paper, we report the successful
use of EGZn/Naph in efficient cross-coupling of ethyl 2-
bromoacrylate with aryl iodides or aryl bromides and in
facile synthesis of the precursors of anti-inflammatory
agents.
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Highly reactive zinc (EGZn/Naph) was readily
prepared by eectrolysis of a DMF solution containing
naphthalene and 0.1M Et,NCIO, in a one-compartment
cell fitted with a platinum cathode and a zinc anode.® The
reaction of EGZn/Naph with ethyl 2-bromoacrylate (1)
in DMF at —20 °C gave quantitatively the corresponding
organozinc bromide 2, which was confirmed by the
guantitative formation of ethyl acrylate upon acid
treatment. The reaction of 2 with aryl iodides at 70 °C
for 2 h in the presence of 5 mol% of Pd(P(o-Tol)),Cl,
gave the corresponding cross-coupled products 4 in high
yields (Scheme 1). Similar reaction of 2 with aryl
bromides occurred to give 4 in high yields when THF,
instead of DMF, was used as a solvent. These results are
summarized in Table 1.
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Scheme 1

The present cross-coupling reaction using EGZn/
Naph was successfully applied to an efficient synthesis
of the precursor of various anti-inflammatory agents
such as ibuprofen (5), naproxen (6), ketoprofen (7), and
cicloprofen (8) (Table 2).

Table 1. Synthesis of Ethyl 2-Arylpropenoates (4) by
Paladium-Catalyzed Cross-Coupling of Aryl
Halides (3) with Organozinc Bromide 2 Prepared
from EGZn/Naph and Ethyl 2-Bromoacrylate?

entry Rof 3 Product Yield of 4 (%)

X =1 X =Br
1 H 4a 98 —
2 4-OCH, 4b 98 99
3 4-CH,4 4c 98 99
4 3-CH, 4d 9% —
5 2-CH, e 84 —
6 4-CN Af 97 98
7 4-CO,Et 49 98 93
8 2-CO,Et 4h 51 —
9 4-Br 4 96 —

a) Organozinc bromide (2), prepared from ethyl 2-bromo-
acrylate (1, 3 mmol) and EGZn/Naph (6 mmal), in
DMF wasreacted at 70 °C with aryl iodides (3, X=I, 2
mmol) in the presence of 5 mol% Pd(P(o-Tol)),Cl,. In
the cross-coupling with aryl bromides (3, X=Br), the
reaction was carried out in THF at refluxing
temperature.

b) Isolated yields based on aryl halides employed.

Table 2. Synthesis of the Precursor of Anti-inflammatory
Agents by Cross-coupling of Organozinc
Bromide 2 with Aryl lodides?

Arl @ Products Yield (%)

S gt -

a) The reaction was carried out in the same way asthat of
the footnote a) of Table 1.

b) Isolated yields.
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