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Aotivetion of moleoular oxygen at mbient temperaturas by metal iona in hmagmmm 

eyatema has been the mbjeot of muoh rpeoulation, partioulerly in respeot to the interpl~ 

of wgen end metal ions in blologioal hydrowlations.' Hweverthereareve~few~~ 

eaples of such reaotions where direot q@nation of the substrate by moleorrlar ory~en has 

been dmtrated.2 

In uiinitial attQlpfto finde goodnwdelforthe bioohemioal process-have md 

the air sensitive rhodium(I) oaplexer ab(ph3P)f(CO)’ end Rh(Ph3P)3C14 urd haw established 

that these reaot with 1.92 ? 0.02 and 1.59 2 0.1 equivaleutn of moleoular oq@n in allhydraas 

benzene at eabient temperatures. SQnifloentlj, when solutions of these oaprplexes (6 x 10e3 M) 

in benzene hex-l-ene mixtures were oxidised an additional ~gen upteke was deteoted *ioh 

WM proportional to the oonoentretion of hex-l-one. Me&e- hi&eroxygrmu.ptakeswwe also 

found when Ik(Ph3P)3Cl was oridised in the presenoe of hept-l-eae (0.75 M) and oat-1-ene 

(0.65 H) but preoipitation of a rhodium oomplet at higher ooaoentitione prwented en 

exauinationofthe oonoentration dependenoe. Qolohezene (2.OU)rippe~dto oause only a 

Wl increase in the ogganuptake. Attemptat aooount quantitativelJ iorths l dditfoael 

oxygenupteke hewmetrith only partial suooess but hew-2-e (20-25$),hepten-24ne 

(20-25$)andootan-2-oae (35-5~)haoebeenisolat~imoruotione involving the mwmdin8 

olefins; seversl nuas being carried out on eaoh sysh. 

*!L%e methyl ketones rnzp identified by g.1.c. end mass speo.9 end by t.1.o. of their \ 

2,4-~&P. derivatives Md were estimated as their 2,4-D.N.P. derivatives by oolourimtrio 

metho&. 
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slnoe ml(Ph3P)p ha6 been l hcrm to aata4ao the bmak dam of inteam6diate bydropemddes 

in free Eadi08l daln _tioJ we have 8M#ht evidataae fa@ a0h a chain rewtion in the case6 

reported hem. IIawever we hme been unable to deteot hy~aide, allylic almhol or 

epaaida in the reaotioa pr&wta when hex-Lene was oxidiaed, and we have been uneble to 

in&we, by the addLtlon of k@roperaxIde, a auatained ndieal oddation in tbla ayatas. 

?btheaozm kolinal olefbm m not nomUl.y oomerted to ma&y1 ketonea in auoh a reaction. 

We ooaolude tharefere that matal Ion wtivation of oxygen is involved in this owgenation 

prooeaa . 

w fomd %hat Bh(PhQ)$l in banaene nmota with 1.5 a@ml.enta of moleoulw 

0-m and propond l dberio perodder iu whloh the &:Pb3P ratio was lrl, for the final 

product of tbla x!uctim.6 We have ooafixmad that only fro molecules of triphenylphoaphine 

are oomerted to the oxl.de by followin& the ohaugaa in the ix. apeotrm of the solution during 

orldation and ainoe a perov omplex oan be laolated when mthylene diohloride is the aolvent’l 

we -at that 8 like% l aquenoe for the initial steps in the simple oxidation of the ocnplaz 

ia (a) to (0) in the Soheos, c.f. the w&anation of Ph,P by Pt(0).8 When a texmlnal olefin 

is pxeaenf it 14~ ba expeoted to oapste for the oo-ordination sites both in the ocmplau and 

in tkm transient inteaedlate species and beacme qgenated in an aualoguu~ manner (S&me). 

The final oainplex appeara to be the same4 In both caaea. Whilst the imediate owgenated 

pro&M at the omplex might be fom&Uy represented by au epoxide this wmld be expeofed to 

be w&able and be fmthar modified by a bydridk mlgrafion, (f) to (6). Metal Ion oatalyaed 

reammgeamta of apoxidaa under anhydrau conditiona have been noted by several m&era9 and 

Rlekborn was able to iaolate moderate ylelda of a methyl ketone frca ench a reaction but not 

the isomerlo aldehyde ahioh was the other antioipated product. 98 

The proposed meohanim for the ocqetiw oxygenation of the alkenea parallels in three 

importaut reapeota that gemrally thou&t to operate in the hydroxylation of arcdnatio oca~pamda 

by mlxad iunotional hydmaylaJma.lo Ibeae are (1) the participation of a tranaltion metal ion, 

(ii) the participation of an acceptor for one oxygen atcm end (iii) the mlgretion of the 

t@xogen attaobed to the oxygenated position. 
11 

Studlea to test theae mechaniafio proposala 

are in progmaa. 
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