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The functionalization of hydrocarbon—€H bonds by soluble Scheme 1
transition-metal complexes is of increasing practical intetést.
Previously, reports from this group have described the thermal \@( _CoHs _ ‘@R/ ‘i‘G)R/
conversion of Cp*W(NO)(hydrocarbyllcomplexes into transient L\ CMe, . ONwMo—_ *+ o Mo
tungsten alkylidené? acetylené, or allené species that can i’, i‘f \©
subsequently activate the-& bonds of hydrocarbon solvents in 4 d d
5

a variety of ways. The reactive tungsten species are typically formed

by thermolysis of suitable organometallic precursors at temperatures CeHe A
ranging from 50 to 80C. However, under these conditions some -CMey

of the C—H activation processes are not clean, thereby leading us

to surmise that some of the operative chemistry might be obscured Scheme 2

by the thermal instability of the organometallic complexes involved.

Consequently, we decided to extend our studies to encompass the ‘@, @V @V

congeneric molybdenum precursors. We began our investigations | oMo oMo, ON™ Mo. W one Mo~

with Cp*Mo(NO)(CH,CMes), (1) since we knew from previous ‘ ere i»f

work that the related CpMo(NO)(GEMes), complex forms a

dimeric molybenum alkylidene complex in GEl, below room

temperaturé. We now report the preliminary results of our lR_H wjdine lR-H

investigations of the thermal chemistry of this molybdenum complex

which reveal parallel €H bond activation chemistry mediated not

only by transient alkylidene complexes but also by transient benzyne ‘;?

comp;l_exes under unusually mild pqndltlons. one Moo oMo 7 \ ON"

irst glance, the thermal reactivity dfresembles that reported R }
previously for its isostructurdll tungsten analogue. For example, d @ ==

the reactions ofl with tetramethylsilane or mesitylene for 30 h at

ambient temperatures result in the clean formation of free neopen- 7

tane and Cp*Mo(NO)(CECMes)(CH;SiMes) (2) or Cp*Mo(NO)-

(CH,CMes)(177-CH,CeH3-3,5-Me) (3), respectively. Neither product ~ complex, Cp*W(NO)(CHCMe),,** and they are consistent with
rate-determiningx-hydrogen abstraction from a neopentyl meth-
ylene group and formation of the reactive alkylidene species,

\@ ) \é? Cp*Mo(NO)(=CHCMe;), probably as its hydrocarbon solvéte.

Mo mesitylene N Remarkably, the reaction df with CgHg at room temperature
leads to the sequential activation of two molecules of benzene. Thus,
a GHe solution of1 reacts at ambient temperatures to yield Cp*Mo-
(NO)(CH.CMe3)(CeHs) (4) along with the diphenyl complex,

1 3 Cp*Mo(NO)(CsHs)2 (5) (Scheme 1). As shown, the reactionbf

with CgHg at room temperature also cleanly gener&ie®f note,

undergoes further reactivity under these mild reaction conditions. the analogous reaction dfwith C¢Dg affords primarily4-ds (27%)

Similarly, the reaction ofl with CsDs generates predominantly — and5-ds (68%), along with traces of Cp*Mo(NO)Ds), (5-d10).

Cp*Mo(NO)(CHDCMe&)(CsDs) (4-ds) and neopentane, with ste-  In addition, solutions ob in C¢Dg are converted t&-dg at room

reospecific deuterium incorporation at the synclinal methylene temperature, an@-do is fully formed after 48 h at 40C. The

position of the neopentyl ligand. A kinetic analysis of this reaction intermediacy of a transient benzyne complex in this chemistry (see
in the temperature range 280 °C (monitored by!H NMR Scheme 2) is suggested by the following observations. First, when
spectroscopy) reveals a first-order losslpfand a linear Eyring the conversion ofl-ds to 5-dio in CsDe is monitored by?H{H}

plot affords AH¥ = 99(1) kJ mot! and ASF = —11(4) J mot? NMR spectroscopy, no incorporation of deuterium into the Cp*

KL These parameters are very similar to those determined methyl substituents is observed. Mechanisms involving intra-

previously at higher temperatures for the analogous tungstenmolecular oxidative addition of a Cp*-€H bond to a metal center
and formation of intermediate “tucked-in” complexes are known
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the benzyne intermediatés?° More detailed mechanistic studies
and DFT calculations of these facile and paralleti€ bond
activation systems are currently in progress, with a view to
developing new avenues of hydrocarbon activation chemistry. The
results of these investigations will be reported in due course.
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