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High yield syntheses and properties of the new complexes Mo(n6-C6H5- 
PMePh)(PMePh,),(L), L = PMePh, and P(OMe),, are reported along with new 
direct preparations of Mo(N, )* (PMePh, ), and Mo(q6 -C6H6)(PMePh, )3. 

High yields (70-80%) of crystalline trans-Mo(N,),(PMePh,), (1) and the 
new complex Mo(n6-C,H,PMePh)(PMePh, )s (2) are simply obtained by re- 
ducing Mo,Cl 1,, and PlMePh, (8 mol) with excess magnesium in rigorously 
dry THF under N, or Ar, respectively. The dinitrogen complex readily rear- 
ranges and coordinates q6-arene ligands. Thus these reactions provide con- 
venient entries into q6-arene-molybdenum chemistry accessible before only by 
metal vapour synthesis [I] or difficult reduction procedures [2]. 

The direct reduction and work-up procedures reported by George and 
Noble [3] were followed to prepare 1 except that magnesium was used and 
found to be a cleaner, faster reductant (30 minutes at 25°C) than Na/Hg 
amalgam. When preparing the dinitrogen complex, the solution must be well 
saturated with N, to avoid gas diffusion problems which result in the conta- 
mination of 1 by 2, Due to their similar orange colours, solubilities and infra- 
red spectra (apart from v(N=) 1925 cm -l for l), compound 2 has not been 
recognized in the past as an impurity in 1, and this has complicated the assign- 
ment of 31P NMR spectra of 1 [4]. The pure dinitrogen complex gives a sing- 
let in C&H, at 18-l ppm (not 38 ppm [4]) relative to 85% H,PO, whereas 2 
gives singlets at 33.2 ppm (three nuclei, equivalent because of ring rotation) 
and -32.0 ppm (the dangling phosphorus atom whose chemical shift is near 
uncoordinated ligand at -28.6 ppm). 

In a typical preparation of 2, Mo,Cl,, (1.3 g) was dissolved in a solution of 
PMePh, (4.8 g) in THF (50 ml) under Ar or in vacua. Activated Griward 
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the phosphite phosphorus resonance at 175.72 ppm as a multiplet due to 
coupling to two diastereotopic phosphine ligands at 38.61 ppm (J 52.49 Hz) 
and 37.91 ppm (J 53.71 Hz) as well as to the dangling phosphorus at 
-28.72 ppm (J 2.44 Hz). Coupling between the phosphine ligands was too 
smah to be resolved. Proton NMR (60 MHz, C,D,) data for 3: 6 1.42 (d, J 
4 Hz, CH, on dangling I?). 1.84 (d, J 5 Hz, 3, P-CH3), 1.92 (d, J 5 Hz, 3, 
P-CH,), 3.30 (d, J 10 Hz, 9, P(OCH,),), 3.57 (m, 1, ortho-C-H), 3.69 (m, 1, 
o&o-C-H), 4.4 (m, 3, metatpara-C-H), 7.0-8.0 (m, 25, P-C,H,). Again dia- 
stereotopic arene and methyl proton resonances are observed. Elemental anal- 
yses for 3 recrystallized from THF/MeOH: Found: C, 61.34; H, 5.76. 
C,,Ha,MoO,P, calcd.: C, 61.47; H, 5.90%. 

We have as yet not been able to convert 1 into 2 by heating or UV irradia- 
tion under Ar; instead oligomers IMo(PPh,Me),$, form. The latter are the 
main products from the n-radiation of MoH,(PMePh, )4 under N,, along with 
free PMePh, and traces of the dinitrogen complex 1 that was thought to form 
cleanly under these conditions [S]. 

Complex 1 react-s with arene solvents. For example, when heated under Ar 
in benzene, complex 1 rearranges to the known complex Mo(q6-C6H6)- 
(PMePh,), [9] which is isolated in 40% yield (see Scheme 1). We have found 
that these v6-arene complexes have a rich chemistry because of the lability of 
the phosphine ligands [lo]. 
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