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Introduction

Silver nitrate (AgNO3, MW 169.87) [7761-88-8] is
known as lunar caustic. It is a colorless crystalline solid
soluble in water. This is a versatile chemical used in pho-

tography, silver paints, dyes, chemical analysis and gravi-
metric analysis. AgNO3 is also used in pharmaceutical
preparations, i.e. in eye lotions and for the treatment of
gonorrhea. It is prepared by reacting silver with nitric acid
and is purified by recrystallization.

Abstract

(A) Silver nitrate acts as a catalyst that selectively facilitates the depro-
tection of trimethylsilylacetylenes under ambient conditions. Reac-
tions are usually carried out in a homogeneous mixture of
dichloromethane, water and methanol (7:1:4), to enhance the solubili-
ty of the intermediates formed during the organic transformation. Ac-
etal, ester, benzyl and most important other silyl groups are perfectly
compatible with the reaction conditions.1

(B) Silver nitrate mediated synthesis of pyrroles is carried out in one
pot by reacting secondary vinylogous amides or carbonates with pro-
pargyl bromide. This reaction, although facile, does not generate good
yields.2,3 It has been observed that functionalized pyrroles can be effi-
ciently prepared using a two-step sequence, by propargylation of sec-
ondary enaminones using n-BuLi and propargyl bromide, followed by
intramolecular hydroamination catalyzed by silver nitrate.4

(C) Homolytic alkylation of heteroaromatic bases, i.e substituted his-
tidine and histamine, is carried out with the help of silver nitrate, where
silver-catalyzed oxidative decarboxylation of acids by peroxydisulfate
takes place. The carboxylic acid acts as a source of alkyl radical, which
leads to the formation of 2,3-disubstituted L-histidine methyl ester and
a-N-trifluoroacetylhistamine.5,6

(D) In a single step, silver nitrate helps in the ring enlargement of the
1-(tribromomethyl)-1,2-dihydro- and 1-(tribromomethyl)-1,2,3,4-tet-
rahydroisoquinoline derivatives to 1,2-dihydro- and 1,2,3,4-tetrahy-
drobenzo[d]azepin-2-ones, respectively, in moderate yields. Here the
silver ion acts as an electrophile, which facilitates the formation of the
transient aziridinium ring. The aziridium ring is opened by the metha-
nol and the intermediate formed undergoes hydrolysis to give the de-
sired product.7
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(E) Alkaline silver nitrate assists in the formation of the intramolecular
coupling reaction of hydroborated products formed by addition of
9-BBN and catecholborane to C–C double and triple bonds, respec-
tively.8

(F) Silver nitrate assists in the conversion of aminonitrile to ketones by
mild hydrolysis. In this reaction, when aqueous silver nitrate solution
is added to the aminonitrile dissolved in the THF solution, rapid for-
mation of the dark gray silver nitrate precipitate takes place and with
acidic workup, one the desired product is obtained.9

(G) The direct introduction of a carboxyl group onto a heteroaromatic
base in a single step is a very useful reaction in organic synthesis.
Alkoxycarbonylation of heteroaromatic bases is carried out by silver-
catalyzed decarboxylation of methyl and ethyl monoesters of oxalic
acid by S2O8

–. This reaction is a biphasic reaction, where monoesters
are present in organic layers and protonated base is present in aqueous
layer.10

(H) Silver nitrate catalyzes the cyclization of the allenic alcohols to
form 2,5-dihydrofurans and 5,6-dihydro-2H-pyrans. To a solution of
calcium carbonate and d-monoalkyl, d,d-dialkyl substituted a-allenic
alcohol, silver nitrate in water–dioxane or water–acetone is added to
afford 2,5-dihydrofurans in 20–63% yields. Similarly, b-allenic alco-
hols are converted to the corresponding 5,6-dihydro-2H-pyrans under
the same reaction conditions in moderate yields.11

(I) Homolytic alkylation of heteroaromatic bases such as quinoline is
catalyzed by silver nitrate, where silver-catalyzed oxidative decarbox-
ylation of acids by peroxydisulfate is used as a source of alkyl radical.
Here, the free alkyl radical acts as a nucleophile, which attacks the pro-
tonated bases; high yields and selectivities are obtained with this reac-
tion.12–14
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