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Abstract

Contrary to quite general opinion, many aqua palladium complexes have been isolated and characterized. In this review, we present the fir
comprehensive study of the synthesis of aqua palladium complexes and their properties. The methods of preparation have been classifi
according to the nature of the starting palladium complexes. The spectroscopic properties (IR, NMR, UV-vis), the kinetic and reaction
mechanisms, the theoretical studies and the crystal structures of aqua palladium complexes are studied. Of particular interest are their ma
applications as catalysts in very different processes. Thus, their uses for the synthesis of other complexes, as artificial metallo-peptidases a
-proteases, and other catalytic applications have been reviewed.

© 2004 Elsevier B.V. All rights reserved.
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1. Introduction 2. Methods of preparation

Aqua palladium complexes are of interest because some  The purpose of this chapter is to describe the methods of
are relevant in catalytic processes or as intermediates in resynthesis of aqua palladium complexes that have been iso-
actions carried out in solution. Both characteristics are re- |ated. Some of those prepared in solution and/or used without
lated with the easy replacement of the hard bag® Hsso- isolation will be discussed later.
ciated with the soft acid Pd(ll). This is the reason for the
considerable number of known cationic complexes where 5 1 - Reactions of halo palladium complexes with salts of
the metall cgnter will be hgrder, and the few isolated neu- weakly coordinating anions
tral or anionic aqua palladium(ll) complexes reported. Al-

though the harder Pd(lV) is expected to be too acidic 0 The reactions of halo palladium complexes with silver or
give stable aqua complexes, a few such complexes have beeg,;)liym or other salts of weakly coordinating anions (e.g.,
reported. However, as we will discuss latter, they may be ClOs—, BF4~, SbR—, BPhy—, SQ:2~, TfO—, TsO") in sol-

considered as intermediate between hydroxo and aqua coMyents with poor donor abilities (e.g., chlorocarbons), espe-

plexes. _cially when they are not thoroughly anhydrous, or when

_ In spite of the great number of aqua complexes and its \qking in water, facilitate the direct synthesis of aqua pal-
importance, comprehensive inorganic chemistry collections |5 iym complexes. However, in some of these reactions, the
give a poor view of this field because they only dedicate gynihesis of the aqua complexes proceed through species like
a short phrase to the [Pd(Q}4](ClO4), complex[1,2] or [LnPd-Y] (Y =anion) or a solvento complex {Rd(solv)]Y,

state that "oxygen-containing solvents such as water, al- gepanding on the coordination ability of Yor of the solvent

cohols or ethers are such poor donors that few Complexescompeting with water for the acid moietyPd* (Scheme L
with palladium(ll) have been isolated3]. Probably, the

use of these old references is the reason why most pa-

pers reporting aqua palladium complexes consider them [LPdGsolV)]Y =====-- A eeens
much more rare than actually they are; a few recent pa- A
pers show a distorted vision of this topjé—6] or even ' ' soly
ignore the precedentfr—9]. Contrary to the quite gen- solv E'MX¢
eral opinion of most of the authors mentioned in this re- A ]

view, many aqua palladium complexes have been isolated
and characterized (more than a hundred; 53 of which have
been studied by X-ray diffraction). In addition, many oth- M A
ers have been characterized in solution, although not iso- MX‘

[L,Pd-X] + MY +H,0 ~ —— [L,Pd(OHy) Y + MX¢

lated. However, the proposed formulations or/and struc- i

tures of a few, prepared 30-40 years ago and charac- Y H-O

terized by elemental analyses, and some prepared and [LPd-Y] =========cccccccccanx '

used in solution without isolation should be taken with

caution. Scheme 1. Different routes to formation of aqua palladium(ll) complexes.
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