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enolato) complex of Ni(IV). 
&, I2 or diiodoethane at -70°C results in a 



4 decomposes above -- “C to black NiFj with loss of F2. 



this system using the liga 

ss WBS ~~~~~ 





e and Jahn-Teller 



bY -ray and neutron diffraction and electronic spectroscopy; distorted octahedral 
coordination was found [58]. Replacement of the two symmetrically unrelated 

4+ ions by a Ni2”‘” and a W”’ ’ the non-linear optical crystal 
new compound K2NiW02( 4)2, which has helical chains 

octahedra connected by phosphate groups [59]. 
The structure of Niv206 - W,C, shows dimeric moieties [ Ni208( M 

tavanadate chains [HI]. The m 
as a function of te 
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through the deprotonated carboxylate oxygen and the amide oxygen [68]. 
Reaction of’ NiC12.6H2 

which on reflux in pyridin 

[ 691. Oxamic acid ( 

Ph 



is also assigned a mononuclear structure as it slxxvs a molecular ion in FAB-MS 
studies [ 741. 



(14) 

lexes 0 r, seleni 



by I2 oxidation of the corresponding dianionic complexes; they have low conductivi- 
ties and ESR spectra typical of complexes of this type [ 951. A partially-oxidised 
derivative [ Bu,N]~.~~[ Ni( L)J ( L = ( )) has also hen made 1961. 

{[ Ni(dmit),], (dmit = ( 

the columns, Tire conductivity alon h axis is 10 SI- 1 cm+ at r00m temper- 
anidinium][ Ni (dmit )2]a 

el~tro~~xidation sf 



absorption band [ 104]. 

Turning now to maleonitriledithiolate (mnt) and related ligands, the electronic 

WO 

cataract 
[ 2-aminopyridinium][ Ni(dto),l 



An electrochemical study of [ Ni(sacsac)2] revealed a one-electron quasi-reversible 
-. 1.09 V and an irreversible four-electron oxidation at + 1.09 V (ace- 

[ 1141. The product of duction reacts with 
SK The ligand NH(SP reacts with nickel c 
[ 1151, but no complex be isolated for the analogous 
tal structure of [ Ni( shows a distorted tetrahe- 
he complex is deep 

toms at the core, 



(22) (23) 

with respect to each other. There arc four molecules (two 

s are wti with respect 
xes have six-coordination, nd replac~~~~ent of % 

considerably weakens the ligand field. 



t~~~~~~~~~~t~cu~~ has an ‘ar3p3’ structure, and the ‘a subunit has been successfully 
isolated without apparent loss of activity f 1281. It contains one Ni and approximately 

atoms, The Ni centre is ES silent and is therefore Ni( II ). EXAFS measure- 
s are consistent with an S donor set (Ni-S 2.19 A, Ni-N 1.89 A), with 

approximate D_ Sd symmetry. The Ni is evidently not part of a cubane-type cluster, 
and it was not possible to discern whether it was bridged to such a unit. In related 
studies, the breakdown of the enzyme by sodium dodecylsulfonate, and subsequent 

f the fragments, was examined [ 1291. The CODH from the thermo- 
P~VOCOCCUS fwiosus, which is optimally active at lOO”C, has been 

-edge) [ 1301, At 2o”C, the Ni site is apparently not redox- 
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nickel ( II ) remains coordinated to sulfur. 



d complex [Ni{Co(aet)2(en)}2]4+, indicating that aet - has trans- 
to Co( III) [ 1441, Treatment of this with I=%$, resulted in cleavage 

of the Ni-S bonds and formation of a Co(II1 )-sulfinato complex. Transfer of 
aet - also occurs 0 treatment with [CoC1(NI-&j2+, but in this case only Co( III )- 

lexes were isolated [ 1451. Nickel( II ) complexes of the dianion of 
n described [ 1461. With [Ni(acac)J, 
Ni( L)]*. With 4-tertiarybutylpyridine 



2] have been isolated [ 1 

n; it has a te~~~per~ture-ind~p 
e, the complex exhibits s 

are, however, diamagnetic in the solid state. 

thiolate sulfurs, one of which is shared 



~~dim~thyl~yrimidine-2-thione) have been described [ 156]. Coordination, 
from infrared spectral data, is through the unsubstituted heterocvclic 

d the thione sulfur. The complexes are solvolysed completely by d&or 
solvents like dmf. 
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E ing phenoxy oxygens; t e) was character- 
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alymeric complex, [ Ni (L),( 

contiaucm3 changes 



c -- 

unusual structu 
azide ions, two ei~ 

onsistent with this, the temperature dependence 
consistent with two J values, one for the end-to-end 

one for the end-on coupling (ferromagnetic). 
(C10J2 with LiTCNQ gave [ Ni(en),l( TCNQ)2, but attempts 

to react the perchlorate with neutral TCNQ gave products due to reaction of the 
diamine with TCNQ [ 188]. With tn, the complex [Ni( tn)2( )J was obtained, 
with TCNQ ?? - coordinated to Ni( II) via a - CN nitrogen. he triamine dien, 
[ Ni(dien),J( TCNQ)2 and [ Ni (dien),l( T were formed; the latter is not a 
Ni( III ) complex but contains the trime Q) 1 2- 3 * 
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nd metal-bused r~du~tion to Ni( 
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tained, where thr sin 

maximum value, corresponding to 
etic interaction between Ni( II 

The kinetics of the reduction of [Ni**r( L)]” + (HL = ( 
a function of pH have been examined [ 1991. The 

SO, are proposed to proceed via an II-bonded adduct. Reaction with 
e clther hand, see 

r than that of 
that of Se(IV). he reductions of the Ni(IV) 
( HzL = 2,6-diacetylpy queous solution 
and U(W) procee slow with the two- 
electron reductants 

nificant concentrations of the intermediate Ni( 1 
tions. rot~nati~n of the ~xida~~t is su rved d enee 

1 = 1 S-amino3-methy J, IO, 13~tetraaza~~ntad~~~3ae~~-2-~ne 

-bonding between the amino protons o 



N NOH 
A 

ups of the stacks of an 
)) shows only one de 
oup is coplanar with the nit 

~~~~~~~t~tr~h~~ral complex is chiral, but the crystals are centrosymmetric and are 
~~rn~~~~~ of both enantiomers. 



8. wxdes, ins zoles and ~e~~te~ 
e interactions Ni( II ) with tw 

sarcosylhistamine (sar-hist) have been studied by 
he pH range 3-9 

L2H_ 1 were found, dependin 
n between Ni(II) and L 

formation of polynuclear, imidazole-bridged species { Ni ( with square planar 
NiN4 coordination. In the case of gl 
found for one predominant species, n 
was found. A similar study of tetrape 
imidazole nitrogen acts as the major nickel( 11) binding site [ 2 111. 

Approaches to the design of molecular magnets based upon metal colnplexes 
34midazoline nitroxi 
treatment of exchan 

esised; these were six- 

s of formula Ni 
L; the thiocyanate was cha 
ated to all three benzimid 



completed by threeftic water ligands [218]. When a mixture of Ni( II ) and an excess 
n( II) salts were used, an analogous heterotrinuclear nNiMn complex could 

be obtained. The complexes all show weak antiferromagnetism (J= - 1.88 to 
-4.57 cm - ‘). A study of unsubstituted 1,2,4-triazole complexes has been reported; 
this ligand forms polymeric complexes of stoichiometry NiXzL or NiX2LZ ( X = Cl, 

) [219]. Electronic spectra suggest that these have halide and triazole bridges, 
triazole bridges only, respectively. The NiX2L complexes are net 

netic. SchiR base-functionalised triazoles (IIL) (5 ) have been isolated as 
uclear Ni( II) complexes [ Ni2( L)2XZ] in a template reaction between 
yl-1,2,4-triazole and two equivalents of 4-R 
O]. These complexes are of uncertain co 

netic and antiferrom~gnetic, with J== --_ 33 cm”” 1 ( X = 

rate (I/) reacts with 



yl )oxamido dianion) has b 
xae)], nickel perchlorste a hen 12261. The crystal structure 

ains its square pla 
vice the carbonyl oxygens. The crystal structure 

of [Ni(N,)(MeO)(MeOH)(L)] (L=2,6=bis(2-benzimidazolyl)pyridine) has been 
reported; the ligand occupies rner positions and the two methanol molecules (one 
deprotonated) are mutually tram [ 2271. 

now to st 

is ~~~i~~h less than 



Under the conditions of the experiment, electrogenerated CO then attacks the 
ving, ultimately, nickel carbonyl cluster anions. 

here is much current interest in polypyridines and p~ly( II, lO-phenanthroline)s 
erials and as ligands. Poly ( 1,l O-phenanthroline-3&diyl) has been 

y dehalogenation polycondensation from the corresponding dibromide, 
ometric cluantities of a [Ni(cod),j/bpy mixture, apparently without 

ordination of the Wi( II) thus formed by the product [241]. 
e) films have been de on gold electrodes using a Ni-catalysed 

in this case, el emical quartz crystal rni~~~~~alan~e 
chemistry of the films, su gest the presence of nickel 



ting in the equatorial plane, with Fxial water and 
A, Ni-N(bpy) 2.001(4), 2.008(5) A, Ni--N(amine) 
e unusually low stability constants found for com- 

ing the coordinated water and a hydantoin 

presence of a sacrificial Ni anode 



ntal inner-shell activation enthalpies, and values predicted using 
llator model [ZO]. It is found that most of the inner-shell barrier 

derives from M -N bond stretching. The calixarene-macrocycle ligand reacts 
hlorate in the presence of sodium azide to give mplex 

acetonitrile-MeOW to give the 
$3, in which one of the two 

he crystal structure of the latter shows two 
c-triamine, and sharing three end-on 

time this mode of azi bridging has been encountered. The 



Ie crystal measure 

d [ 258]. Reduction of [Ni(cy 
here mechanism (k = 5 + 2 x I 

which decomposes to [ Ni(cyclam)]+ a 
Reduction by CO, - is 

(k=6.7+_0.2 x IO9 M -I 

dissociation is 0.06 t this compares with a p 

even in aqueous so 









R = CH2C02H. Ph. 2-C~HSN R = H, Me, CHZPh 

(75) (7451 

ueous solutions of 

N---N N 
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u&J,, 
/ 

N 

e crystal s~ru~~ur~ 
symmetric, an arms are ~063 



Y 0 

--I@ X = (C&)2, Y = (C&), (n = I-4) 

HN NH 
X: >X 

X = (CH2)3, Y = (Cfir)n (n = 14) 

HN NH 
I I 

X = (CH&, (n = 2,3), Y = o-C~H~ 



seudo-octahedral [ Ni ( 

both examples show that they are square planar 
role in coordination [286]. 

X 
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R = Et; X = H 

reported; the crystal struct 
with the sulfur atoms playing no 

ts a conformation with all 

lost, but the electrode resem 



. pped within the polymer [BS]. T electropolymerisation 
n investigated; the reduced form [Ni( )12+ does not undergo 

electropolymerisation upon oxidation. 



aqueous subphase to complex the 1,2,4triazole unit. 
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mes, has been reviewed [ 3041. The -band excited resonance aman spectra of 
ologically significant nickel( II ) co exes of etio-, cycloal ano- and tetrahydro- 

benzoporphyrins have been reported [305,306]. The frequencies of skeletal modes 
above 1300 cm- ’ indicate more planar structures for nickel tetrahydrobenzoporphy- 
rins than for nickel octaethylporphyrin. A controversy has arisen as to whether or 
not depolarization dispersion apparently seen in the Raman spectra of metalloporph- 
yrins, including Ni( II ) complexes, is real or a consequence of spectral crowding 
[307,308]. 
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imers and trimers from Ni( II )-hemiporphyra~ine 
ble fused substituents using Diels-Aider reactions have been 

kd 13271. ‘Wemiporphycene’ is have been isolated in small ( 14%) 

as their Ni( II ) complexes by aci of the corresponding homoporphy- 
y metallation with nickel acetate, and the crystal structure of 

termined [32!]. The corn lex has square planar geometry, 
ly shorter than the other three 
matic, but slightly distorted into 



S.J. 

i( 1% )-pendant rm ligands are lower than for the corresponding corn 
of the unfuncti~naiised macrocycles. The decomplexation rate constant for the 

dant, but for the ISmembere 

Turning to amine-carboxylate ligands, the ligands 1,3-propanediamine- 
diacetate (pdda) and ethylenediamine-NJ’-dipropionate both form complexes 

a s to the second metal. netic properties are consistent 





structure of this complex reveals the two 
FeNiNiFe chain, with the Ni( 

by the two L’ ligands coordinated via phenolate oxygens (bridgi 



mplexes in solution has n studied using 
troscopy; the planar structure is favoured over 

tuents i R and X = t The c~~rd~nat~~n 
extent with bulk stituents, and the 

and related tetradentates is 
)) reacts with NaClO, in apolar solvents to 

stat structure of which shows a square pla 
ors ~r~d~iu~ to a s 
Id, and to two 



of t 
ia~~i~~o ~l~~i~~ the ~refer~e 

n axial orie~t~~t~o~. 
aotinf: IV ) nitrates watch 

nl~tl~oxysali~ylidene 1\ propane- 1 ~~-dial~~ine~ s been examined; the reactions usually 
result in transfer of nitrate from tin to kel, and the crystal structure of the 

n( been determined [XV]. This shows Ni( II) coordinated 
the tetradentat~ Se base, an axial mono 
lecule. The Sn(IV ) is coordinated to the two 

hi& therefore bridge th 

neratcd by controlle 





prepared. 

1, 

the metal ions. 
of ~~3~dihydroxybenz 

iamino-3-oxapentane) 

of 2,6-diformy1-4R-phenol (R = 
ane in the presence of nickel( II ) pert 

awe novel hexanickel( II) complexes of a 30-membered macrocycle consisting of 
three diformylphenol and three diamine units, the general arrangement of which is 

aL) [369]. The Ni( II) ions have 

rocyclc units as found cr 
a formula [N&( L) (p- 



- 1 -oxide, en and nickel( II ) nitrate 
))9 in whish partial hydrsly- 

ccurred. In this amtrss 
n, and the csardina 

There is ~nti~~rr 
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molecular me6 anics), has been s 

in ~i-~at~ly~~d hydr~~y~n~ti~n of styrene examined [ 394. 
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