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Abstract 

The seven-coordinate complexes [MIa(CO)a- 
(NCMe)a] (M = MO or W) react with an equimolar 
quantity of RN:CHCH:NR (R = Bui, Cy, Ph or 
p-MeOPh) in CHzClz at room temperature to afford 
good yields of the new lpdiaza-1,3-butadiene 
complexes [MI,(CO)a(RN:CHCH:NR)] (l-8) by the 
successive substitution of two acetonitrile ligands. 
The new complexes l-8 were characterised by 
elemental analysis (C, H and N), infrared and ‘H 
NMR spectroscopy. 

Introduction 

1 ,CDiaza-1,3-butadienes which contain the (Y- 
diimine moiety, -N=C-C=N- have often been 
used as ligands in organometallic chemistry [l-8]. 
It has been observed [9] that they have similar 
donor properties to the extensively studied 2,2’- 
bipyridyl and 1 ,lO-phenanthroline bidentate nitrogen 
donor ligands. Several seven-coordinate complexes 
of molybdenum(I1) or tungsten(I1) have been re- 
ported containing 1,4-diaza-1,3-butadienes as attached 
ligands. For example, in 1985 Bell and Walton [lo] 
reported the reactions pf [M(CO)&RN:CHCH:NR)] 
(M= MO or W; R= Pr’, But or Cy) with SnC14 in 
CHzClz afford the seven-coordinate complexes [MCl- 
(SnCl,)(CO)s(RN:CHCH:NR)] in good yield. They 
also found that the molybdenum complexes [MoCl- 
(SnCl,)(CO),(RN:CHCH:NR)] (R = ‘Pr or Cy) re- 
acted with an excess of R’NC (R’= CHMe?, CMea 
or Cy) in the presence of K[PF6] to give either mono 
or dicationic complexes of the type [MoCI(CNR’)~- 
(RN:CHCH:NR)] [PF6] or [Mo(CNR’)~(RN:CHCH: 

WI USI 2. 
In recent years we have been investigating the 

chemistry of the highly versatile seven-coordinate 
complexes [M12(C0)3(NCMe)2] (M = MO or W) 
which are prepared in quantitative yield by reacting 
the zerovalent compounds [M(CO)a(NCMe)a] with 
one equivalent of IZ at 0 “C [l 11. In this paper we 
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describe the reactions of these complexes with 
1,4-diaza-1,3-butadienes. 

Experimental 

All reactions described in this paper were carried 
out using standard Schlenk line techniques. The 
bisacetonitrile compounds [M12(C0)s(NCMe)2] (M = 
MO or W) were synthesised by the literature method 
[ 111. The 1 ,Cdiaza-1,3-butadienes, RN:CHCH:NR 
(R = Bu’, Cy, Ph or p-MeOPh) were also prepared 
by standard published procedures [12-l 61. CHzClz 
was dried and distilled before use. 

Elemental analyses (C, H and N) were recorded 
on a Carlo Erba Elemental Analyser MOD 1106 
(using helium as a carrier gas). Infrared spectra were 
recorded on a Perkin-Elmer 197 infrared spectro- 
photometer. ‘H NMR spectra were recorded on a 
Jeol FX 60 NMR spectrometer (all spectra were 
calibrated against tetramethylsilane). 

MoI,(CO)~(BU~N:CHCH:NBU~) (I) 
To [MoIa(CO),(NCMe),] (0.41 g, 0.802 mmol) 

dissolved in CH& (I5 cm3) with continuous 
stirring under a stream of dry nitrogen was added 
Bu’N:CHCH:NBu’ (0.135 g, 0.802 mmol) and the 
mixture was stirred for 20 min. After filtration, 
removal of the solvent in vacua gave red crystals 
of [MoI~(CO)~(BU~N:CHCH:NBU~)] (yield = 0.32 g, 
66%) which were recrystallised from CHaClz. 

A similar reaction of [WIa(C0)3(NCMe)2] with 
Bu’N:CHCH:NBu’ afforded the complex [W12(CO)3- 
(Bu’N:CHCH:NBu’)] (2). 

MoI,(COJ3(CyN:CHCH:NCy) (3) 
To [Mo12(C0)3(NCMe)2] (0.34 g, 0.66 mmol) 

dissolved in CHzClz (15 cm3) with continuous 
stirring under a stream of dry nitrogen was added 
CyN:CHCH:NCy (0.143 g, 0.65 mmol) and the 
mixture was stirred for 15 min. After filtration, 
removal of the solvent in V~CUO gave purple-black 
crystals of [MoI~(CO)~(C~N:CHCH:NC~)] (yield = 
0.26 g, 60%) which were recrystallized from CH2- 
Clp. 
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I.4Diaza-l,3-butadiene Complexes of Mo(II) and W(H) 

The complexes l-8 are stable in the solid state when 
they are stored under nitrogen. However, they 
decompose in solution when exposed to air. The 
compounds are all soluble in CHzClz and CHCla, 
but only slightly soluble in diethylether. 

It is likely that the reaction of [M12[C0)a(NC- 
Me)21 with RN:CHCH:NR proceeds via dissociation 
of the acetonitrile ligands from [M12(C0)a(NCMe)a] 
since the complexes obey the effective atomic num- 
ber rule and are highly crowded. Since the aceto- 
nitrile ligands in [MI,(CO),(NCMe)2] are mainly 
u-donor ligands they would be expected to be and 
were found to be labile in this system. 

The infrared spectra of complexes l-8 all show 
three carbonyl bands (Table 2) similar to other 
related seven-coordinate complexes of the type 
[MX,(CO),(LL)] (M = MO or W; X = Cl, Br or I; 
LL = neutral bidentate ligand). The X-ray crystal 
structures of several of the complexes [MXz(CO)a- 
(LL)] have been determined [ 17-201 and have 
been found to have capped octahedral geometry. 
In view of the similar spectral properties of [M12- 
(CO)s(RN:CHCH:NR)] (l-8) to other [MX2(C0)a- 
(LL)] complexes, it is likely that 1-8 will have 
capped octahedral geometry. Several unsuccessful 
attempts were made to grow crystals of l-8 for 
X-ray crystallography. The resonances shown in 
the ‘H NMR spectra of 1-8 are as expected for 
1,4-diaza-1,3-butadiene compounds. 

Several attempts were made to prepare the bis- 
1,4-diaza-1,3-butadiene complexes [MI(C0)2(RN: 
CHCH:NR)*] I or [M(C0)@N:CHCH:NR)2]21 
by reaction of [MIa(CO)a(NCMe),] with two equiv- 
alents of RN:CHCH:NR in CH&. These reac- 
tions were not successful since the products of 
these reactions were highly unstable. However, reac- 
tions of the complexes [M12(C0)3(NCMe)2] with 
one equivalent of PPha in CHzClz to give [M12(C0)a- 
(NCMe)(PPh3)] (which have been isolated and fully 
characterised [21]) followed by an in situ reaction 
with one equivalent of RN:CHCH:NR gave cationic 
complexes of the type [MI(C0)3(PPha)(RN:CHCH: 
NR)]I. Although the complexes are not very stable 
and it was difficult to obtain satisfactory analytical 
data for these compounds infrared and ‘H NMR 
spectroscopy confirmed the formation of these 
compounds. For example, the infrared spectrum of 
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[WI(C0)3(PPh,)(BuiN:CHCH:NBui)]I showed three 
carbonyl bands at v(CO)= 2098(s), 1986(s) and 
1958(s) cm-’ and V(CN) = 1679(m). The room 
temperature ‘H NMR spectrum (CDCla) of [WI- 
(CO)a(PPha)(Bu’N:CHCH:NBu’)]I showed reso- 
nances at 6 = l.l3(d, J=9.6 Hz, 12H, CH,), 2.45 
(brm, 2H, CH), 3.48(brs, 4H, CH2), 7.46(s, 15H, 
Ph) and 8.7(s, 2H, =CH). 
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