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Introduction

Oxidation is a fundamental functional group transfation in general organic synthesis. It
often shows a number of undesirable features, aadhe requirement for relatively expensive
and toxic stoichiometric reagents, less than pesfistds, and sometimes complicated product
separation procedures. Recently supported Au an@d\nanoparticulate catalysts have been
reported to be extremely active for the oxidatiérC@®, alcohols and alkanes. In the solvent-
less oxidation of benzyl alcohol, toluene is fouade a major by product. Here, we report the
selective “switching-off” of toluene formation by aful catalyst design, without
compromising the catalytic activity.

Experimental

Supported AuPd nanoparticulate catalysts were pedpasing a sol-immobilization method,
where the AuPd nanoalloys are preformed and thppasted on to a metal oxide suppdtn

a typical solvent-less, aerobic oxidation of beragbhol, the requisite amount of catalyst and
substrate were charged into the reactor which Wwas purged with gas (He or,@s the case
may be) three times before closing and the presgsasemaintained at 1 bar (relative pressure)
and then heated to the desired temperature. Th@lssmvere taken at regular intervals
analysed by GC-MS, GC and NMR. For the quantifaratiof the amounts of reactants
consumed and products generated, an external at&ibmmethod was used. It was established
that no reaction occurred in the absence of thééucatalyst or in the presence of the catalyst
support alone. The catalysts were characterizedguai JEOL 2000FX TEM operating at
200kV. STEM high angle annular dark field (HAADIR)ages of the bimetallic particles were
obtained using an aberration corrected JEOL 22008 operating at 200kV.

Resultg/Discussion

In the solvent free oxidation of benzyl alcohobenzaldehyde using supported gold palladium
nanoparticles as catalysts, two pathways have kkmified as the sources of the principal
product, benzaldehydB. One is the direct catalytic oxidation of benzylcadlol to
benzaldehyde by O while the second is the disproportionation of tmolecules of benzyl
alcohol to give equal amounts of benzaldehyde ahene!™ Here we report that, by changing
the metal oxide used to support the metal nanapesticatalyst from titania to magnesium
oxide or zinc oxide, it is possible to switch offfet disproportionation reaction and thereby
completely stop the toluene formation (Table-1hds been observed that the presence,of O
increases the turn-over number of this dispropoétion reaction as compared to reaction in a
helium atmosphere, implying that there are twolgtitapathways leading to toluerfé.

Table-1: Aerobic oxidation of benzyl alcohol using supported AuPd nanocrystals

Catalyst Conversion(%) | Benzaldehyde(%) | Toluene(%)
1%AuPd/TiQ | 65 79 21
1%AuPd/MgO| 26 99 0.4
1%AuPd/ZznO | 39 99 0.5

To investigate if the difference in the support
materials affect the Au-Pd particle size distribotor

the mode of attachment of the metal nanoparticle to
the metal oxide support, the catalysts were
characterized, initially by TEM and then by STEM.
A representative STEM image of 1%AuPd/MgO is
given in Figure-1. From the particle size distribot
data, it is clear that there is no major difference
between the primary Au-Pd bimetallic particle sizes
on different supports, which mainly fall in the 8t

to 6.0nm size range. This is to be expected athall
metal particles were derived from the same AuPd
colloid preparation. Thus, the difference in the
reactivity is because of the acidity/basicity of th

Figure-1: STEM image of 1%AuPd
supported on MaO catalvst.
support and not because of any particle size éiffees of the catalysts tested. A mechanistic
proposal will also be presented.
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