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Introduction

Traditionally, zinc dust! has been employed as a reducing
agent in organic synthesis. Notably, zinc dust or an amal-
gam thereof has been used to reduce carbonyls’ (Clem-
mensen reduction), carbon-oxygen bonds,®> carbon—
halide bonds,* alkynes,® heteroatom bonds (N-N and N—
O bonds),® and to prepare numerous organozinc reagents.
In addition to various reduction reactions, zinc has been
employed in several named reactions including the Refor-
matsky reaction,’ Serini reaction,® the Knorr pyrrole syn-
thesis,” and the Simmons—Smith cyclopropanation.!'”
Other notable reactions that are dependent upon zinc for
the preparation of the active species are the Oshima—
Lombardo olefination,'' the Corey—Fuchs alkynylation,'?
and the Negishi cross-coupling.'?

Abstracts

Organozinc reagents have also proven highly amenable to
asymmetric variants of a number of reactions, as zinc spe-
cies are mild in comparison to either organolithium or
organomagnesium reagents. These reactions include the
copper-mediated conjugate addition of dialkylzinc
reagents to enones,'* asymmetric Simmons—Smith cyclo-
propanations,'® and enantioselective Reformatsky reac-
tions,'¢ amongst others.

Activated zinc dust is commercially available from a
number of sources. Alternatively it can be activated by
stirring with dilute HCI, then washing with distilled water,
ethanol, and absolute diethyl ether before rigorous drying.
This procedure removes oxides from the surface of zinc,
which form slowly upon standing in air. There are no
known toxic properties associated with zinc or organo-
metallics thereof.

(A) Recently, Hou!” has demonstrated the synthesis of alkylzinc bro-
mides from the direct insertion of zinc into unactivated alkyl halide
precursors via activation with 1-5 mol% iodine in polar aprotic sol-
vents. The alkylzinc bromides then underwent Pd- and Ni-mediated
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coupling reactions with arylhalides to afford functionalized alkyl- CN 10 examples

arenes in excellent yields. 71-97%
Br

(B) Knochel has outlined the preparation of organozinc reagents via CFg CF3 |

direct insertion of zinc into the carbon-halogen bond in the presence | 1) 2Zn, LiCl, THF s N

of LiCl in THF at ambient temperature'® and the subsequent reac- 2) \”/ ~

tions of these organozinc intermediates. These reagents react readily
with acid chlorides, allyl halides, and tetramethylthiuram disulfide.
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(C) Knochel and co-workers!? have also utilized zinc reagents in the
preparation of homoallylic alcohols containing adjacent tertiary and
quaternary stereocenters with high diastereoselectivity from allyl-
zinc chlorides.
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11 examples
>90% yield, >90% de

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



SPOTLIGHT 1523
(D) Among new reactions that have been disclosed, two zinc-medi-
ated syntheses of E-alkenes have been reported. First, Wang and co- (e} [CoCI(PPh3)3], MesSiCl S__R
workers? reported the Co(I)-catalyzed synthesis of aryl and alkyl E-  RCHzznl  + )I\ PPV AT
olefins from aldehydes and alkylhalides when treated with zinc and Ar H ' - 15 examples
trimethylsilyl chloride. No Z-alkenes were reported. 56-89%
(E) More recently, Kaufman?®' disclosed the stereocontrolled dis- COLEt
solving metal reduction of alkynes with activated zinc metal in
which product outcome is controlled by the proton source in the | | Zn, acid, THF
reaction. H + CO,Et
reflux — —
H CO,Et H "
Entry Acid E-olefin Conv. (%) pKa
(%)
1 MeOH n.d. 0 15.5
2 AcOH 9 47 4.8
3 HCI 90 80 -7
(F) In 2005, Wang et al.?? published a rapid, solvent-free synthesis HO
. . . . . (0} P
of homoallylic and homopropargylic alcohols via a zinc-mediated )J\ . P Zn, r.t. ><\/
Barbier-type reaction of carbonyl compounds at ambient tempera- g H = g H
tures.
25 examples
71-91%
(G) Cheng and co-workers® have recently disclosed the novel N Ph
nickel-catalyzed cyclization of 2-iodoanilines with alkynyl aryl ~
ketones to afford 2,4-disubstituted quinolines. It is likely that the cat- N|Br2(dppe) =
alytic cycle is initiated by the reduction of Ni(II) to Ni(0) by activat- MeCN 80 °C cl
ed zinc dust. Ph
10 examples
56-91%
(H) Soon after publishing the quinoline synthesis, Cheng and co- R2
workers?* published a cobalt-catalyzed reductive [3+2] cycloaddi- e Colz(dppe) (5 mol%) R! ~OH
. . R . A Zn, Znly, H,O N
tion of allenes with enones to afford cyclopentanols with good dia- R1/\.\ + J\ 5
stereoselectivity. The reaction is likely initiated via the reduction of N | R MeCN, 80 °C
Co(Il) to Co(I) by zinc dust. Zinc iodide along with water proved ;
crucial to the success of the reaction. R’ =Ar, Alk 12 examples,
R? = Alk 56-91%
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