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Abstract 

Reduction of [MoCl,(TRI)J with sodium amalgam in the presence of potential Iigands results in the formation of a series of new 
complexes containing v3-TRI. These include [~o($-C,H,RXTRI)] (where R = H, Me, MeO), [MO($-c,H,XHXTRI)], 
[MO(TRIXP(OR),),] (where R = Me, Et), and fac-[Mo(N2)(TRIXPMe,>,]. Protonation of the arene complexes results in the formation of 
both mono- and diprotonated complexes. 
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The reduction of [MOCI,(TRI)] (1) under various 
conditions [l] has led to the synthesis of a variety of 
low-valent molybdenum complexes including trans- 
[Mo(N, ),(TRI)(PPh,)] [2], fac-[Mo(N, )(TRI)@Me,- 
Ph),] [3], and [Mo($-4-RC,H,)-P(C,H,R-41, (~~01 
where R = H [l] or CH,O [4]. In order to investigate 
the scope of this reaction, particularly in the synthesis 
of arene complexes, the reduction of [MOCI,(TRI)] with 
sodium amalgam was carried out in the presence of a 
series of potential ligands. The results of some of this 
work are summarized in Scheme 1. 

The reduction of [MOC~,(TRI)] with approx. 0.5% 
sodium amalgam with either benzene, toluene, or anisole 
as the solvent under an argon atmosphere for 24 h 
resulted in the formation of the corresponding complex 
[Mo(q6-arene)(TRI)] in 20-50% yield. The new com- 
plexes were characterized by ‘H, 13C, and 31P NMR 
spectroscopy and elemental analysis. For example, yel- 
low [MO($-C,H&TRI)] (11) displayed a doublet at 
87.21 and a triplet at 104.2 ppm (relative to PPh, at 
-5.8 ppm) with J(P-P) = 16.6 Hz in the 31P(1H} 
NMR spectrum. The benzene ligand appeared as a 
multiplet due to coupling to the phosphorus atoms in 
both the ‘H and 13C NMR spectra centered at 4.07 [q, 
J(H-P) = 2 Hz] and 74.82 ppm, respectively. The com- 
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plexes [Mo(q6-arene)(TRI)] displayed two oxidation 
waves and no reduction wave in the cyclic voltammo- 
gram (0.23 M [BU;N][PF,] electrolyte in THF: poten- 
tials are quoted versus the ferrocenium-ferrocene cou- 
ple at 0.0 V>. For 11 the first oxidation is reversible and 
occurs at - 0.90 V whereas the second oxidation occurs 
at -0.27 V and is pseudoreversible. [Mo(v6- 
C,H,PPh,)(TRI)] underwent a one-electron reversible 
oxidation at -0.83 V [ll. 

Protonation of 11 in THF with excess trifluoroacetic 
acid produced the monoprotonated species [Mo(v6- 
C,H,)(H)(TRI)][CF,COO], which was isolated as a 
pink-tan solid in 95% yield. The hydride resonance 
appeared as a doublet of triplets at - 5.94 ppm [ J(P-H) 
= 4.0, 49.0 Hz] in the ‘H NMR spectrum. In the IR 
(KBr) spectrum an absorption due to v(C = 0) of 
CF3COO- appeared at 1689 cm-’ but there was no 
absorption observed for v(MoH). Monoprotonation of 
the metal also occurred when [Mo($-RC,H,)P- 
(C,H,R),(TRI)] (R = 4-MeO) was reacted with excess 
trifluoroacetic acid in THF at - 77 “C. In contrast, 
Morris and coworkers [5] reported the cleavage of the 
P-C(v6-arene) bond in the q6-C,H,PR* ligand when 
complexes such as [Mo(q6-C6HSPPh,)(Ph,PCH,- 
CH,PPh,XPPh,)] were treated with streng acids. 

Protonation of 11 with HBF, . ether produced the 
diprotonated complex [MO(~~~-C,H,)(H),(TRI)][BF,] 2 
which reverted to the monohydride upon attempted 
isolation. The hydride ligands appeared as a single 
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