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62% yield. The reaction was accompanied by evolution of H, in an amount 
equivalent to that of II. 
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Use of TsOH in an amount precisely equivalent to that of the dihydride (I) is 
essential since an uncharacterized light-green compound was obtained instead of II 
when more than one equivalent of TsOH was employed. When I was heated at 
50°C in ally1 alcohol in the absence of TsOH no reaction took place. 

Recently, we reported the preparation of the cationic trihydridomolybdenum(V1) 
complex [Cp,MoH,]+ TsO- (III) by the reaction of I with TsOH in Et 2O and the 
reaction of III with substituted allylic alcohols such as ~-m&ally1 alcohol giving 
the y-hydroxyalkyl complex (IV) [4,5]. 
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When ally1 alcohol was allowed to react with cation III at 5O”C, the cationic ally1 
complex II instead of the y-hydroxyalkyl complex, was obtained in 47% yield. This 
result indicates that the reaction shown in eq. 1 involves initial formation of the 
trihydrido cation III, which then reacts with ally1 alcohol giving II. 

[ Cp2MoH, ]+ TsO- + 
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OH - [CpzM+]+TsO- + HZ + H&’ (3) 
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Complex II was also obtained by a reaction similar to eq. 3 using ally1 ethyl 
ether, diallyl ether (in tetrahydrofuran solution), or ally1 acetate (in EtOH solution) 
in place of ally1 alcohol. The reactivities of diallyl ether and ally1 acetate were much 
lower than those of the other two. Ally1 cyanide, ally1 chloride. and ally1 phenyl 
ether did not give ally1 complex II. The observed order of reactivities of 
CH,=CHCH,Z in reaction 3 was opposite to the reported tendencies for the 
palladium(O)-assisted cleavage of the C-Z bond of allylic compounds in which the 
oxidative addition to metal(O) was assumed to take place [6]. 

The reaction of ally1 alcohol with the trideuterido analogue of III, 
[CpzMoD,]t[TsO]P (III-d,) *, gave the q-ally1 complex II. in which no deuterium 
incorporated was observed as deduced from its ‘H NMR spectrum. 

These findings exclude the possibility of the mechanisms involving either direct 
oxidative addition of the allylic compound accompanied by allyl-0 bond cleavage 
or olefin insertion into the metal-hydrogen bond giving an alkylmolybdenum 
intermediate, although both mechanisms have been previously proposed for the 
metal-assisted allyl-0 cleavage with nickel(O), and palladium(O) [6,7], and cobalt, 
rhodium and ruthenium hydrides [S], respectively. In the present system, trihydrido 
cation III formed initially may release hydrogen to give the reactive monohydrido 

* T’ridcutcrido cation (III-d,) was prepared by treating III with EtOD at room temperature f’or 22 h and 

wa\ used in situ for the subsequent reaction with ally1 alcohol 
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cation [Cp2 MoH] ’ TsO which ha:, been knowx to be in equilibrium uith its 
neutral isomer, [Cp,Mo(H)OTa] [4]. TsOH in theae intermediates ma> he replaced 
with ally1 alcohol to give a molybdenum(ll) intermediate in which all\ 1 alcohol ih 
coordinated through its 7 electrons. The coordinated allvlic ligand ma\ be elec~rn- 
philically attacked at the ox\;gen atom b> the TsOH libdratcti to gi\e n1. The latter 
process was reported for the formation of cationic ,I-allvlircw zcw~plcxe~ I?> ;icid(>l\,- 
sis of the coordinated ally1 ethers [O]. 

The convenient. one-step bynthrsis of the ,t~-allylmolybdenum complex vi;1 clec- 
trophilic cleavage of the ally1 0 bond of ally1 alcohol. in which the Lrhile prLqwrtre\ 
of the T>O group as a ligand seem to play an important role. ma\ ct~ntribu~e to 
further development of the chemistry of ,q-allyI compltxs rspec’iall\ siirh reference 
to metal mediated catalytic ;111ylation [IO]. 
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