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s review provides an overview of the coordination chemistry of copper 
a similar form as the previous copper review [ I]. 

bEcations arising during 19 5 has made it necessary to limit the 
hod chosen has be to select only those complexes with 

structural charact~~~tion an located in the Cambridge Crystallographic 
restricted to mainly those published in major journals. 

enerally not included in this article, 
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ed [ 81. The complex consists of a co 

al and electrochemical properties are compared wit 



on with isocyanide is the formation of a 
I four coordinate complex ach Cu centre, giving rise to the two 

igands are difkrent. 

mplex (2160 cm- ‘). Closely anal 

stal structur4z is descri and the clean 
corn x is m~nstrat nd 

tra indicate 



PAr, = tri-mtolylphosphine, 
lidin&&thione) and [Cu( 

to contain a distorted 





short stacking distance of 3.05 

coordination geometry. 



having six methylene groups provides a cavity ab 
anions such as tetrahedral CK& and Y-shaped NOi. 





n rationaiised in terms of a partial field-gradient model of the resonance 
frequencies. 

pger( I ) carbonates and bicar 



th anellated rings and the 
ran-deficient three-centre 









ted octahedron and six s 
ligands (formed irt situ). 

sulfur atoms. 



d structures of the first sulfur-centred Cus cubic cluster, 

in the mixed solvent 





neighbouring molecules. 
F are coordinated to the c 

-TTF molecules and gave 



c f s 



( ) have been prepared [39]. 
rystallographic analysis of the last two compounds have shown that both the inner 

and outer nitrogen atoms of bipyrimidine molecules m potentially involved in 
the complexation press with transition metal ions. In a steric effect from the 

prevent the outer nit 
is 3” and with 



-CU’ 
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h groups on the 6-position of the py are oriented in a 
separated by = 3.4 A, suggestive of a stacking interaction. 

all formed in high yield (> 85%) by simply mixing the components 
r at room tern rature or heating in the case of the larger system. 



in the reaction o 
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the two ~er~~~~nyl~~thyl 
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distorted o~t~he 
ntml coordination plane, has 

estimated with the an 
structures of the chromophores, where water is 
are in reasonable agreement with the calculated spectroscopic parameter 

rimental structures and with the experimental spectroscopic data. 
uorine-19 NMR spectra of a series of halogenated porphyrins have been used 

a spectral library of di 

shows that in coI~~bi]~ati 
to define the behavioral 
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ups as evident in tl 
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1 -l s-‘). n the basis of crystallographic analysis of two analogues, 
( e diff’erence in reactivity and mechanism are explained in terms of di 
in their structures. This study shows that a simple metal complex with a pen 

roup can cleave a phosphate diester effectively by transesterifkation. 
n proposed for alkaline phosphatase catalysed cleavage of phosphate 

monoesters and the ~tr~~~~?l~~~~ ribozyme catalysed transesterification reaction. 



would not be expected to be involved in protein-DNA binding in 
crystal and molecular structure of a copper complex prepared hy the reaction o 
coppert II ) nitrate hemipe ahydrate with the nucleobase-l&and conjugate. 
ethylenediamine4,9=propyl nine, reveals the unprecedented coordination of 

is five coordinate 

nitrogen donor atom 

ity n~easuren~e~ts 



* whilst the Ni complex is paramagnetic over the temperature 
IL). The X-ray structure of the complexes revealed crystal 

structures consisting of two crystallographically independent [ 

units possessing square-planar geometry in which there are no intermolecular S= S 
contacts shorter than the sum of the van der Waals radii. 

3.23, Oxygen coordinutiout 
The compound of composition copper ( II )=-glycinate-picric acid-water ( 1~2i2~6) 

and its crystal structure determined [7 I]. The structure 
ntr~~ymmetric cop 

the nnetal in a tvfffls arran 
tant water molecules, 

ins twitter-ions, represent an unex 
imilar ~~rn~~unds of (S)-alanine and ( )-lysine have also been prepared. 





f metal ions have been developed by introducing an idea of metal-assisted 
on of linear molecules into crown ethers [ 751. For this purpose, an oligo(ox- 

yethylene) prehost having two /I-diketone units in both terminal positions was 
synthesised. Intra~~olecular coordination of the two ,8-diketones to divalent trans- 

or Ni, organised the linear prehost into a macrocyclic pseudo 
e crystal structure of the Cu-organised host and K* picrate 

alkali and alkaline earth tal eations compared 
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Two new mixed 1 and complexes [Cu( bpym)(CjOg)( H1O)J ?? 2H20 (1 
[Cuz( bpym) (C,O,),( zO)6] (bpym = 2,2’-bipyrimidine; C40i - = dianion of squaric 
acid ( 3,4-dihydroxycyclobut-3-ene- 1,2_dione)) have been obtained from aqueous 
solutions containing Cu( NO& ?? 3H,O, bpym and L&( [C,&] in 1: 1 AI.25 and 2: 1:0.5 
(Cu2 + :bpym:C,o- ) ar ratios respectively f $01. solid state structures of 

determined. Compound ( consists of mononuclear 
units in which the copper centre has a slightly distorted 

to two bpym nitrogen atoms, one 
atom in the equatorial plane and to 

dicopper complex is built 
nits, with the coor- 

u distance 



-( 2-pyridyl )ethyl ] ~~n~inon~ethyl-~anitrophenol] were determined by 
tion. The coordination geometry around the copper atom in each is a dis 

square based pyramid where one pyridyl nitrogen atom occupies the axial positiol~. 



) (synthesised from salicylaldellydes and 2-ami 
lation of the mononuclear complexes Cu 

ddition of phen or bpy to the electrolytic cell resul 
L’ and NiLL’ (L’=phen or bpy) being obtained. T 

was determined -ray diffraction an 
s in w~~ich the co tom has a distorte 

uare pyrami 
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r c~n~~~ to have 

octanedioie acid 



d structures of representatives of both stoichiometries, 
hexim)Cl f, have been determined (Lhexim = the anion 

semicarbazone). The antifungal prop- 
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yclie voltammetry in acet 
+ couple. 

e monomer 
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-(CH 

a pdicarboxylato ligand) [35]. The following complexes have been synthesised 



have helped to define the natures associated with tlliolate)- 
dicopper centres. This has observable Cu-Cu inter ons are e 
from dicopper sites with bis( thiolate) connectivit antes well in excess 
This result is relevant to the interpretation of the of the CuA sites in 
where the Cu=-•u distances are believed to be much shorter (2.5 A). 

proteins 

S- Na+ 
2+ 

forms both ma 



u( II) ion is coordinated to only one polyamine unit. The dinuclear 
complexes show a marked tendency to form mono- and dihydroxo species in aqueous 
solution. The high values for the formation constants for the addition of t 
first hydroxide group to the dinuclear complexes suggests that in t 

OH- group bridges the two 
s confirmed by the crystal structure of 
3 4MEtOH. In the crystal structure of 



e followed by ii1 situ 

dition of 2 equiv 
uclear copper( II ) complex. 
composition with formula 

ence of the chloride ion arises from the unexpected coordination of 
the isolation of the ligand. However, Na 
be removed by washing a CH&& solution of ( with water. The X-ray structure 
of the complex reveals the presence of tw 
square pyramidal geometry. The absence 
centres results in a long Cu-Cu distance of 7.14 owever, the macrocycle 
appears to be sufficiently flexible to al 
hydroxide anions. 





1 (K=1.8 (+O.l) x lo*; and for the second step 
(f 0.1) kcal mol -’ (K= 1.1 (-& 0.1) x 10’) as determined by microcalorimetry. 
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consist of dinuclear 
each copper ulir ths 

itrate ion to yield a unit with two different r environments, one 
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he structure also s 





3 ( K&Nd F3CSG h 
,4’-bis ( picolinimino)-2, 

~haractcrised by X-ray crystallography and shows an open conformation with 





r structure show the s 
)2. In the dimeric corn 

h the two amino and the two amid0 groups. 
pper centre is completed by the pyridine of the 
square pyramidal geometry. The roughly plan 
amino and two mutuatly ck N-amido atoms) is 

very flattened tetrahedron and with the metal centre displaced 
set by 0.34 A toward the vertex of the pyramid. The p 

rings interact with each other by “head-to-tail’” type overlap leaving an inter 
separation of 3.52 A between the pyridine rings. lectrochemical stud 
that both in the separate G ntmt and in the a 
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alcohol group is deprotonattd and bridges the two copper centres, which are sepa- 
rated by a distance of 3.368 A. In [Cu,( 59)(NCS),] each copper(I) has a distorted 
tetrahedral geometry. As the copper ions are not brid$eti by the alcohol group of 
the hgand, the Cu~~01 distance is quite large at 7.42 A. Shorter Cu..Cu distan 
are obtair$ through the thiocyanate bridges between neighbouring units of 5. 
and 5.85 A. 

The mixed-ligand dinuclear complex [Cu( phen)(Sa)( IQ& (where phen = 1, lo- 
phenanthroline and Sa =salicylaldehyde) has been synthesised and characterised as 

of a study to elucidate further the biological-~~oteutial of Cuphen complexes 
1. The solid state structure consists of a dimer of two [Cu(phen)(Sa)(CIO,)J 

units linked by two oxygen atoms from two ~I~~nQl~t~ groups with the coordination 
of the co 

1 
atom being an elongated octahedron. The Cu..Cu separation is 

.X379( 2) ugnetic susceptibility measurements obeyed the ~llrie~-W~iss law with 

ation of the magnetic interaction throu h ox&to bridges has resulted 
in the syntheses cterisintion of a series dinuclear C;l-oxatato complexes 
of the type [(N ) n( 11). Fe( II ), Co( II ), Cu( 11) 
arrd Zn( 11) WC described [ )4 r~pr~s~l~t the t~tr~d~~~t~t~ li 
N, N’-bis( 2=pyrjdyll~~thyl)- I ,2-~t.h~~n~dl~rnj~~~ ( & 1). N, IV’- 
Ip~op~~lnc8iamillc. ;md NN, N’-bis( ~~pyri~~yl~~~tl~yl I-N, N’-di 

clures ol‘ [( dl )CU(C~O~) 1, I )](ClO,)?, ( Mdl) [( I,2 )Cu(C 
six-coo 

metal ccntres brid d by planar bis-didcntate sxalate 
ft small 1918 nctic int~r~~ti~~~ 

with J=G? orn- l. 
~yst~n~~ti~ study has been ctlrried out into the ion 
en two unpaired electrons of two copper( I1 ) ions it square ~yra~~~~d~l Ii 

environment which are rigidly separated by :* 10 A by an organic spacer li 
ing ~ornpl~x~~ have been 
l~~~)~(~l~~)~, [ LCU” 

truMsu2,4-hcxadien-1 ,6-di~rboxyl~to~~(~l 
~l~~nau~~. The combined crystallo 
investigation demonstrate that intramolecular antiferromagnetic exchange ~oup~i~~ 
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complex of the macrocycle is exposed to air, 



erpreted in terms of molecular 
changes in pyridazine coordina- 

some of the coordinated pyri- 

~(ae),Br,l (Hae = 2-aminoetha- 
r unit bridged by a p,-bromide ion 
unit has been determined [ 1261. The 



rs of x~~eta~ Contras 

sing a simple reaction 
~l~(phthaIonitri 

to produce ~~l~is~ind~iines and pol~(aminophthala~ines~ [ IX]. The po~~(aminoph- 

anuclear copper( II) complexes, which contain re 



an approximately tetrahedral arrangement, with each copper centre having au 
approximate square-planar geometry, ing linked to the central oxygen atom, two 

en atoms from a didentate dibm l&and and a nitrogen atom from a didentatc3 



n atom and a squarate oxygen atom. The squarat 
-ray structure of this c 

first example of a tetrameric transition metal complex 

to 
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linear, well separated polymeric chains of Cu” atoms bridged aswnrnetrically by two ” 
ular alternation of two l~on-~~uiva~~nt co per Contras demurs 

in the chain, with one cop er centrc surrounded 
et squurc planar en 
edral ~l~vironl~~nt e 

studies show that c~nlpl~x 



ults in the polymer consisting of t ree copper ions with 
d with different coordination environments. The ma 
re described in terms of an exchange cluster model with 

ter exchange interactions. 
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WCS of a series of metallohelices 

y through hydrogen bonds and linked covalently to 
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