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Introduction

Zinc belongs to the group IIB of the periodic table. The
d'%s? configuration of this family is not conductive redox
chemistry. The overwhelming tendency is to lose the s-
electrons to become a stable +2 cation; indeed, this essen-
tially describes the entire redox chemistry of zinc and oth-
er family members. It has a negative electrode potential
E° (M*/M) V = -0.7619.
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Non-oxidizing acids dissolve zinc under evolution of
hydrogen. This property of zinc can be used to reduce var-
ious functional groups in organic chemistry.

(A) The zinc ammonium chloride reagents are capable to reduce a
wide range of functional groups as summarized in the Scheme. The
reduction of azides to amines is of considerable importace for the in-
troduction of primary amino groups in organic synthesis because of
the easy preparation of azide by regio- and stereocontrolled proce-
dure. Zinc and ammonium chloride reduces a broad spectrum of
alkyl or acyl azides to amines or amides under mild conditions.! Zinc
ammonium chloride has affected the conversion of nitrophenols into
amino phenols and not to the respective hydroxylamine.! A variety
of nitroalcohols can be reduced in a chemoselecive manner with
aqueous zinc ammonium chloride and (Boc),O to the corresponding
B-hydroxycarbamates. Other functional groups, such as carbonyl,
halide and also double bonds remain unaffected under this reaction
contitions.!
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(B) The process of reductive elimination of halogens from aromatic
rings as well as aliphatic chains is a quite difficult task. The low-cost
and highly effective reagent, zinc ammonium chloride, has been
used for the dehalogenation of arylhalides and alkylhalides in differ-
ent solvent systems.?
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(C) The chemoselective reduction of nitroarenes to azo or azoxy
compounds can be easily achieved by means of zinc powder and am-
monium chloride.?
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(D) Sheldrake et al.* have revealed that propargylic sulfones can be
cis-hydrogenated using commercial zinc powder and ammonium

) ‘ rel ) SOLAr Zn, NH,CI L
chloride with good chemoselectivity. Other reducible groups, suich R—=——/ W R SOLAr
as alkene and benzyloxy, are not affected.

(E) Reduction by zinc in the presence of ammonium chloride in NO, NHOH
aqueous solution is one of the methods available for the preparation Zn, NH,CI
of hydroxylamines from the corresponding nitro compounds.’ N rt,))) ~
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(F) The reduction of 2- and 3-acylpyrroles can be carried out with
zinc and ammonium chloride in ethanol at low temperature to pro- NO,
duce the corresponding fused heteroaromatic system.® I _ZnNHCL @(Q
N EtOH, -22°C
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(G) B-Keto acyloxyamides are readily transformed into the corre- o o
sponding B-keto amides by reductive deacetoxylation in extraordi- RWJK‘/U\N/RZ
narily mild conditions, using activated zinc metal in a mixture of H Zn, aqNHCL JJ\/U\

saturated aqueous ammonium chloride and methanol.”
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(H) Habashita et al.® described a convenient and efficient method for
the synthesis of synthetically useful non-racemic allylic alcohols
from 4-methylbenzenesulfonates of non-racemic 2,3-epoxy alcohols
by reaction with potassium iodide followed by zinc powder and am-
monium chloride in a one-pot manner.
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(I) Problems arise from overreduction of diketones to diols or to
monoketones. Hekmatshoar et al.” successfully employed zinc in a
THF-saturated aqueous ammonium chloride reduction system for
the conversion of 1, 2-diketones into a-hydroxy ketones.
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(J) Azo compounds can be productively reduced to the correspond-
ing anilines with zinc dust in the presence of ammonium chloride. !
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XorY =H, halogen, OH, OMe, COOH, COMe, Me

(K) The chemoselective reduction of conjugated carbonyl com-
pounds is a useful functional group transformation in organic syn-
thesis. Zinc ammonium chloride was applied for the selective 1,4-
reduction of chalcones under mild conditions with high selectivity.!!
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