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Abstract. Several mono or non conlugated dlolefins are submitted to the 
action of oxygen in presence of catalytic amounts of 
Pdcl(No2) (cH~CN)~. Depending on the olefln structures methylke- 
tones or epoxides are obtained. 

We report our preliminary results about the oxidation of mono and bicyclic 

oleflns') In presence of nltro palladium complex 1 (L=CH3CN)2). A redox process 
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is involved in this reactlon and an intermedlate palladacycle 15 has been - 
2) postulated . A modlflcatlon of the stereochemistry of the latter intermediate 

should have an influence 

Indeed the case as shown 

on the outcome of the oxidation reactlon. This 1s 

by the following reactlons 3,4) : 
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PdCIINO2)lCh” CN&, j_ (8mot'/.), BENZENE, 60-C, 

yields- 4, 5=50-70% , Qlz?,ll=30-40% 
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The Importance of sterlc factors 1s emphasized by the difference In the 

behavlour of vlnylcyclohexane 3,whlch yields a ketone,and norbornene 2 which 

gives an epoxlde. Addltlonnally the reaction 1s highly regloselective as shown 

by the transformation of 4-vlnylcyclohexene 2 as well as 5-vlnylnorbornene 11 - 

and 5-methylenenorbornene 13. 

The formatlon of epoxldes 10,12,and 14 can be ratlonallzed by a syn ellml- _- - 

natlon mechanism 5) occurlng in the lntermedlary palladacycle 16. - 

k 12 15 1 16 

indeed the sterlc arrangement observed in this cyclic complex formed with 

the rigid norbornene skeleton, disfavours the hydrogen mlgratlon 2) . However 

the latter occurs smoothly In conformatlonnally non rigid oleflns where the 

anti or gauche conformation of the C-H bond relatively to the C-Pd bond can 

easily be achieved as In 15a or 15b. -- 

Thzs paltadzum cataZysed epoxzdatzon of norbornene derzvatzves zs the fzrst 

example of such a reactzon using molecular oxygen, which is dzfferent from 

autoxzdatzon 6) and peroxzdatzon Sb, 7) . It remazns to be shown whether the 

pecuZzar structure of norbornene zs necessary or not f3 aL*hzeve SUc?cc?SsjuZZy 

epoxzdations in such condztions. 

References : 

1) 

2) 

3) 

4) 

A.Heumann,M.R&glier,B.Waegell, Angew.Chem.Int.Ed.Engl.l979,18,866 and 867. 

M.A.Andrews,K.P.Kelly,J.Amer.Chem.Soc.,l981,~,2894. 

The ketones and epoxides have been identified by comparison with known 
products. 4 : E.P.Blanchard,G.Bfichl,J.Amer.Chem.Soc.,l963,~,955 ; 

g K Koch1 J Org Chem 
: R.Robi&on,G.J.Fray,J.Amer.Chem.Soc.,l961,~,249 ; g :R.A.Budnlk, 

. . . 
C.A.l965,&,P1767d ;+;4 

1976,2,1384 ; 12 : H.K.Wiesse,U.S.P.3,183,249, 

- : S.W.Tinsley,EL.MacPeek, U.S.P.3,238,227,C.A.l966, 
64,P19557g. 

In a typrcal experiment 43,2mg (O,l6nunol) of 1 (L=CH CN) 
;! 

1s dissolved In 
dry benzene (lOml).The olefin (2mmol) is added and t e solution stirred at 
60°C for 5-7 days-After i.solatlon2) the ketones (yield 50-70%) or epoxldes 
(yield 30-40%) are identlfled by means of g.l.c,NMR and IR spectroscopy. 
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