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This review surveys the coordination chemistry of molybdenum reported in 1995, 
and follows the same format as those which covered 1992, 1993 and 1994 [ 1-3 
h $ P $Z i-$f, _*~ws&*~?J I .s lave en located by a search of volumes 122, 123 and 124 
Chemical Abstracts, together with use of the Current Contents and BIDS databases; 
in addition, all the major inorganic chemistry journals have been examined individu- 
ally. Where appropriate, late references from 1994 have also been included. The 

was the ~rst crysta etermination of an ox 



2. I. Complexes with nitrogen donor ligauds 

Alkylc?tisn of the 

fram the reaction of Ph 



ene [36]. u),Cl,] and its Cr analogue have been used as Lewis 
acid catalysts in the ring-opening of epoxides such as styrene oxide by 

A careful study of the reaction of [Mo( NR),Cl,(thf )J (R = 2,&- 
two equivalents of LiNHR in thf has revealed that the primary kinetic product is 
the tris-imido anion [ Li( thf ),I[ oCl(NR)& which, under most conditions, reacts 
further with the RNHz by-product to give the isolated therrnody 

* n was also found to react with 
tadiene to give [Cp 



electrxhemical 
oQ VI j9 ultimately to 

spectrophotometric and enthalpimetric titration; the results indicate the presence of 
ecies, identified as [ 

of the int~ra~ti~l~ o 

molybdate and citrat 
more complicated system i~~v~lv~ 



st a dimeric roxo complex to be the active species 
perborate ~xidat~~~ of iodide has also 



(9) 

The 
either 



sumed to proceed by reduction to the o( IV ) species [ Mo02(02CC 
concomitant formation of PhSSPh, followed by oxygen atom transfer from 

o( IV ) centre to give PhNO, which is then reduced to aniline via 
1761. In a similar way, intercalation allows catalytic oxidation of thiols 

to disu~~~~s by 02, whereas this reaction only occurs stoichiometrically in free 
solution [ 771. The electrochemical reduction of nitrite to ammonium ions in the 

CPh2S)2]2- has been observed both when the complex is 
ane and in solution [ 783. A theoretical study of the eomplex 



minute), these sl laced is from the reactions mixture. 
fast phase can extended by the presence of mole 
epoxidation o yrene with 98% conversion and 

n anchored to polymer supports through 
epsxidation catalysts [ 88,891. Attachment 

ns functionalized with imidazole or py 
icularly active for cyclohexene epoxid 

uire pre-treatment with the oxidant [90]. he sgme species im ed on 



Table 1 
~ioxomoiy~en~m ( VI ) complexes with Schiff’s base ligands 

Carbonyl compou:u Amint Complex type Reference 

Salicylaldehyde 
~~~~eylaldehyde 

2-aminothiophenol 
p-anisidine 
p-toluidine 
nr-phenetidine 
u, 191, p-phenytene diamine 

razide 
Ihydrazide 

2-aminophenol 
l~~oylhydr~~~ide 

~so~icotini~ hydrazide 
~~~~hthoyihydri~~ide 

!&foW L)(dmso)l 
[ Mo&Ld[ MoO,( H,L)] or 
EMo$&I LNQMebJ 

WI 
PI 





d] (dtc=~~C~~t~) afforded [ oQCl,(dtc)21 and O(Si e&, but with 
n was slower, enabling the isolation of a new species, 

(Cl )(dtc)J [ S 241. 

xes on dissolution of 



oxidation of 

The kinetics of the oxidation of [ re examined as 



interaction between the o(V) centre and a phosphorus nucleus has been 
in the diphenylphosphate-substituted complex 

d its 4isomer, and is detectable up to distances 

mplexes have been pared for the analogous 
. Treatment of I5 with the ligand in 

which on sta into 
rkpounds of the type I ’ and 
lso produced [ 1551. 



Wh 

Scheme 1. 



V-visible spectra of [ o&(dtp)$ and the cluster 
@Et),] have been recorded [ 1781. Ab initio calculations 

have also been carried out on the dinuclear species [ 1791. 
The kinetics of the oxygen atom transfer reaction between 

tf )-J thf )J with pyridine-N-oxide, giving oO,( I)(dtc)], have been 
dence of a dinuclear complex with the pyrid oxide which breaks down 

into mononuclear units wa nd, and results with substituted pyridincs suggested 
ond may determine the rate [ 1 SO]. 



heating to give 

e equivalent of LiP h results in a simple substitution react& 
alents were use 

As noted in an accompanying commentary, this complex and the related one pre- 
pared by Cummins are the first examples of such compounds [ 1931. 

oCl,( thf )J with phenylformamid~~~e ( 
led to the 

I2 in which th 
rmamidin~ unit 



OH and CF,C02H has implicated a hydrogen-bonded adduct as the first 
stage in the protonation reaction [ 199). 

4.3. Complexes with oxygerz or sulfur donor ligmds 

er-alkoxide complexes 
from thf yielded crysta 



A solid state metathesis reaction between 
a thermal flash to give a mixture of o metal and the nitride 

it serves as a use tarting point for th 



sually found for ozLg compounds. Coordination of 
uct is possible, giving [ Mo,( p-S)( JAIZ~ )C13( P 
tion of Cl - aIT0 o2(HW-C1 )Cl 

2C i&) ( p-alkyne)Cl, e also prepared [X5]. 

PM?3 

has been examined by a polarized 
which enables the electron distri- 

in density is contained 



. 
. 

0 



In an attempt to resolve the crystallographic disorder in [ q$JR]J I, its structure 

was determined as the [ H3N (CH,),NHJ2 ’ and [ H,N (CH2)4NH3)]2 + salts, and the 
previously studied [ H3NCH2CH2NHJ2 + and K+ salts were redetermined. The 
K + salt has a 9: 1 disorder of the metal units in two perpendicular directions, whereas 
for the diaminopropane salt this was nearly I:1 [228]. The complex 

e of the ~~rr~s~~n 
and 461 nm are ~o~~sist~nt 



The oxidation potentials of the diarylformamidinate complexes 
r>,l, which are a direct measure of the a-orbital energy, 
Hammett constants of Ar for a range groups, showing 

that one can tune the redox properties by altering the ancill 
the UV-VIS spectra of all the compounds are virtually identical, s 

mamidinate ligands are bridgin monodentate and one 
terminal chelating [ 1941. 



the: ferrocene redox potential by about 40 mV in a positive direction. The complex 
N),] shows some interaction between the 
1. Redox active metallomacrocycles of the 

o( NQ)( /l-L)) ?] have been prepared by the action of the dials 

active, but this mny 



iigands is fairly weak [258]. An ad 

The %u groups are to stop the formation of a chain structure, which ~~ap~ne~ in 



PX 
cture with an unsup 

The dinuclear complex has an unusual eclipsed 
o bridge [X6]. 

o(CO),( PCy,)( S4)] ( = -SC6H4SCH2CH2SC6H3S-) and its ana- 

of the S4 ligand to yield [ 



loss was less than in the gas phase, and 

red either from a rn metal cluster or 





(25) 



31 

E In a similar way, complexation reaction various tetraazamacrocycles with 
I O),] gave [M(CO),L], [M(C0)3L] or CO)JJ depending on ring size. 
Increasing the length of the spacer groups etween the nitrogen donors from 
2 methylene groups to 3 or 4 encouraged the formation of the tetracarbonyl 
s s I Selective functionalization of one nitrogen atom of cyclen 
( JO- Hzacyclododecane) and cyclam ( 1,4&l 1-tetraazacyclotetradecane) can 
be achieved via their (CO), complexes in two ways: reactio 

enamine which is then reduced with 

onor can still form a short 



L)] where L =(C4H4N CH2P(NC4H&, has been described. The 
e n-acceptors 13201. Coordination of the 

of the cyclic phosphorus 



II 
( 
[ 3303. 

An electrochemical study of the photolysis of fuc-[ 
he mer isomer, was unable to 

structure of 





o,(CO),( &x)&lO(C ) which contains a OJAS 

tetrahedron. The cluster has 50 electrons against an expected value oM8; calculations 
show that the extra lone pair is located in the MOM triangle [340]. 

MoKa5 
I 
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two isonitrile ligands to form an alkyne. The diprotonated species, 
tr~uu-[ Mo(CNHMe)2(dppe)2]2’, was isolated. A detailed examination of the mecha- 
nism showed that the monoprotonat 



s some interaction tween the Cp ligand and the surface 
transient dications and triani- 





The fo 12040] on silica-supported MO oxide catalysts has been 
studied: ow that during catalysis of methanol oxidation, it 
decomposes to MOO, [407]. The thermal stability of P- and Si-containing Keggin 
ions has been studied experimentally [408,409], while other articles deat with their 

where n = l-6, from 



11its. 

the 

’ with iodide gave the known butte 

lived excited states of 



32 

ous clusters including 

and square planar at Mr9 with 



32 

--PEt3 Me3P- 

(35) 



A number of papers have appeared on the use of [ 

reactions with coinage metal compounds to form cubane clusters, especially in the 
solid state; two review articles deal with synthetic methods [468] and reactivity, in 
which the reactions undergone by these clusters were classified into five basic types 

ture solid state 
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