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Abstract: Oxidation of higher a-olefins (Cg-Cjg) in a two phase system with a multicomponent
catalytic system, i.e. PdSOy4 | HoPVsMogO4g | CuSOy4 and per(2 6-di-0-methyl)-B-cyclodextrin gives the
corresponding 2-ketones in high yields (>90 %).

Wacker oxidation of olefins to ketones by palladium / copper or palladium / heteropoly acids
systems is a well known process which has been successfully applied to numerous olefins!.
Nevertheless, the oxidation of higher a-olefins (Cg-Cy¢) proceeded at moderate rates and with poor
yields2. Consequently, selective oxidation of higher olefins still remains a big challenge.

Recently, we have described an efficient catalytic system, i.e. PdSO4 / HoPVeMogO4ag / CuSO4
and per(2,6-di-0-methyl)-g-cyclodextrin (DMCD), to oxidize 1-decene into 2-decanone in high yields in
a two phase system3, We would like to report hereby that this multicomponent catalytic system allowed
also to oxidize in high yields a wide range of straight higher o-olefins? :

PdSO4 / HQPV6M06O40 / CUSO4

)

Obviously, Table 1 shows that the 2-ketone yields are always higher than 90 % with the DMCD.
Oxidation of higher olefins was also carried out with the B-cyclodextrin (CD) and the 2-hydroxypropyl-
B-cyclodextrin (HPCD). In order to compare 2-ketone yields and selectivities obtained with these
cyclodextrins and the DMCD, the reaction was stopped after 6 hours. Results are presented in figures 1
and 2. These two figures show clearly that the oxidation rate and the ketone selectivity are higher with
the DMCD than with the other cyclodextrins whatever the chain length of the olefin.

These results may be interpreted from the cyclodextrins solubilities and from the well known
molecular recognition between the host cavity of cyclodextrins and organic compounds3. Indeed,
contrary to the CD, the DMCD is well soluble in water and partly in the organic layer6 and can therefore
transfer more rapidly the olefin into the aqueous phase. Furthermore, as the stability constant of ketone-
DMCD complex is probably weaker than that of ketone-CD complex (decrease of hydrogen bonding
forces), we think that the concentration of olefin-DMCD complex in the aqueous phase is higher during
the reaction. The unusual high selectivities noticed with DMCD could be due to the deeper hydrophobic
host cavity of the DMCD7 which would wrap more efficiently the higher olefin than the CD and would
avoid therefore the formation of the bulky isomerising palladium complex. The decrease in oxidation
rates with the increase in carbon number can be explained by the weaker molecular recognition between
the cyclodextrin and the larger olefins. The olefin optimal size and shape are reached with 1-decene.

In conclusion, we have demonstrated that the Wacker oxidation of higher a-olefins in the
presence of DMCD is a general and convenient method to synthesize higher 2-ketones. Work is under
way in our laboratory to confirm the mechanistic hypothesis mentioned above and to develop this
concept in other reactions.
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Table 1: Oxidation of higher a-olefins with per(2,6-di-o-methyl)-B-cyclodextrin?

Entry Olefin Time required for 2-Ketone Isomeric
total conversion yieldb olefins yield
(hours) (mol (%)) (mol (%))
1 CgHy3CH=CH, 10 98 2
2 C7H5CH=CH, 8 97 3
3 CgH17CH=CH, 6 08 2
4 CyoH19CH=CH, 24 98 2
5 CyoH21CH=CH> 60 96 4
6 C12H75CH=CH; 90 94 6
7 C14H29CH=CH, 120 90 10

a) For quantities used, see Experimental procedure; P) 2-ketone gas chromatographic yield.

Figures 1 and 2: Effect of chain length of olefin on 2-ketone yield and selectivity after 6 hours of

Ketoe yield (%)

reaction in the presence of various cyclodt:xm'nsa
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) A: CD; O : HPCD; © : DMCD;, t= 6 hours, For quantities used, see Experimental procedure.
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