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The VCl,/Al/AlCl,/mes (mes =1,3,5-Me&H,) system pives, after treatment with THF, the 
bismesitylenevanadium(1) tetrachloroaluminate, [V( ~6-1,3,5-Me3C6H3)211Cl~, [Vmes&4lCl,, the struc- 
ture of which has been determined by an X-ray diffraction study. The crystal consists of the discrete 
AK&- and [Vmesz]+ ions, the former tetrahedral and the latter having eclipsed arene ligtnds. The 
iodide [Vmes,]I is reduced by biscyclopentadienylcobalt(II), CoCp,, in THF in excellent yields. 

It is known [l] that the reaction of titanium(IV) halides with Al/AlX, in the 
parent hydrocarbon as medium (the Fischer-Hafner reductive system [2]) affords 
n6-arene derivatives of titanium(I1) of formula Ti( $-arene)[( P-X), AlX r ] 2 contain- 
ing bridging tetrahaloaluminato groups. Recently, some of us showed [3] that the 
initial products formed during the reaction of zirconium(IV) [3a], hafnium(IV) [3a] 
and niobium(V) [3b,3c] halides with the Al/AlX, system are the mono-n6-arene 
derivatives of the metal in the oxidation state II. On the basis of spectroscopic and 
chemical evidence, the $-arene derivatives of zirconium(II), hafnium(I1) and 
niobium(I1) were suggested to have a molecular structure similar to that of the 
titanium(II)q6-arene derivatives [lc-e]. 

As far as Group 5 metals are concerned, earlier chemical evidence [4a] had 
indicated that a bis(#-mesitylene)vanadium(I) complex [4b,4c] was produced in the 
VCl,/Al/ AlCl,/mes system, but the precise nature of the reduction product 
remained to be clarified. We have now isolated [Vmes,]AlCl, and determined its 
crystal and molecular structure; moreover, we have found that Vmes,I can be 
conveniently reduced to Vmes, by biscyclopentadienylcobalt(II), CoCp,. 

Dropwise addition of the red-brown oil obtained by reduction of VCl, with 
Al/AlCl,/mes in THF at room temperature, afforded a brown solid [5 * ] of 

+ Dedicated to the memory of Professor pier0 Pino. 
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Fig. 1. View of the [VmesJ+ cation in [Vmes2]A1C1,. Relevant bond distances (A) and angles (deg) are: 
V-C (mean value): 2.231(10); C-C (mean value): 1.395(12); V-ring centroids (mean value): 1.729 (11); 

(ring l)-V-(ring 2): 179.3(5); C-C-C (ring, mean value): 119.8(6). 

composition [Vmes,]AlCl,, which, on recrystallization from CH,ClJheptane, gave 
large red-brown crystals suitable for an X-ray diffraction study [6 * 1. The structure 
consists of discrete [Vmes,]+ cations and AlCl,- anions. The cation (Fig. 1) 
contains symmetrically bonded, substantially parallel 1,3,5-trimethylbenzene rings. 
The aromatic ligands are planar and eclipsed, within experimental error. The 
vanadium-carbon distance [2.231(10) A, average] is not significantly different from 
that reported for the neutral species Vmes, [ll]. 

Some aspects of the results, considered along with those obtained earlier for 
Group 4 (Ti, Zr, Hf) and Group 5 (Nb) metal halides, are worthy of discussion. The 
demonstration of the existence of the discrete [Vmes,]+ cation has shown that 
vanadium(I) is reluctant to expand its coordination sphere by covalently bonding a 
bridging chloride from the AlCl, moiety to give Vmes,(/.&l)AlCl,. This is in 
keeping with the failure to observe the formation of the [Vmes,(CO)]’ cation in the 
Vmes,/V(CO),/CO system that yields [Vmes,][V(CO),] [3c]. On the other hand, 
that vanadium(I) is the lowest thermodynamically stable oxidation state in the 
VCl ,/Al/ AlCl,/mes system, is consistent with the observed reduction of AlCl, by 
Vmes,, the [Vmes,]+ cation being the corresponding oxidation product. This 
observation has a precedent in the similar finding by Fischer and Seeholzer for 
Cr( $-benzene), [12]. 

The following stoichiometries were previously observed in the MX,JAl/AlX,/ 
arene systems for metal halides of Groups 4 and 5: mixed valence trimeric 
compounds of formula [M,($-hexamethylbenzene),X,1”+, n = 1, 2; M = Ti [13a], 
Zr[13a,13b], Nb[13a,13c], Ta[13a,13c]; a mixed-valence titanium derivative contain- 
ing a bridging benzene ring of stoichiometry (~Lz-I)3Ti3{1,3,5-[~(2-I-Al(I)J&H~- 
P3,$; $}Ti($-C&a) [141; (~Lz-Br)s{(776-CsHs)z~(~-Br)*-~Br*]}~ [151; {zr(‘t- 
C,H,),[(~-I),A11~]}~31,, [15]; M($-arene)[(~-C1)2AlC12]2 for titaniUm(II) [l], 
zirconium(I1) [3a,16 * ] and hafnium(I1) [3a,16*] of d* configuration and for 

* Reference number with asterisk indicates a note in the list of references. 
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niobium(I1) [3b,3c,16*] of d3 configuration; [M($-arene),]AlCl, for vanadium(I) 
of d4 configuration. Thus, the reduction to the +I oxidation state is possible for 
vanadium only, which is consistent with the higher tendency of 3d transition 
elements to undergo reduction with respect to their 4d and 5d congeners [17]. 

In agreement with the results reported in a patent [18] we have found that the 
product obtained by the VCl,/Al/ AlCl,/mes system is not reduced by alkali 
metals or zinc even in refluxing mesitylene. On the other hand, as noted earlier [19], 
[Vmes,]I is a useful precursor for Vmes,. We have found that [Vmes,]I reacts 
readily with CoCp, in THF to give Vmes, in excellent yields [20*]. 

Further reductions of the [Vmes,]+ cation are under investigation. 
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