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The oxidation of cyclohexene in the presence of transition metal complexes has been the 

subject of a number of recent studies. l-7 The usual products of this reaction are mixtures of 

cyciohexenyl hydroperoxide. 2-cyclohexene-l-01, 2-cyclohexene-l-one, cyclohexene oxide, dlmers 

and polymers. 
l-7 

Allison ct., 
8 

have reported that 1,2-epoxycyclohexane-S-01 was formed in 

24% yield at 15% conversion of cyciohexene during oxidation in the presence of vanadium naph- 

thenate; however, the geocnetrical configuration of the product was not reported in this case. 

We wish to report that the complex, [C5H5V(C0)4]. (C5H5 = cyciopentadienyl). is an 

efficient catalyst for the stereoselective oxidation of cyclohexene to cis-1,2-epoxycyclo- - 

hexane-j-01, I. in good yield. The cis-epoxy alcohol. - I, accounts for 6% of the products of 

reaction after 10% of the cyclohexene has reacted and 55% after 30% of the cyclohexene has been 

oxidized (see Table). The stereoselectivity of this reaction isw999& 

OH _- 
0 

I + 02 

[CdH5V(C0)4] 0 -b *. 
I 

Reactions were run in the neat olefin or in I:1 mixtures of cyclohexene and l.2-dlchloro- 

ethane. Solutions became pale amber and remained clear during reaction. After vacuum transfer 

from the catalyst and a viscous residue , spinning band distillation yielded I. bp 96O/lO nxc, in 

99.5% gipc purity which was identified by comparison of its ir and nmr spectra wlth literature 

data.9 A small amount of trans-l.2-epoxycyciohexane-j-01 was separated from the cls-isomer - 

by preparative glpc and identified by its ir and nmr spectra. 9 

The formation of I as the predominant product of cyclohexene oxidation contrasts sharply 

with the more conventional results obtained using molybdenum and iron complaxes having a 

similar ligand system. These complexes formed the usual products”7 when used as catalysts 

for cyciohexene oxidation. The low-valent vanadium complex, [CsHgV(C0)47. also gives superior 
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cis-1,2-Epoxycyclohexanc-3-01 Via Oxidation of 
Cyclohexcnc’ in the PGence of Cyclopentadienylmetalcarbonyl Complexes,[C5H5H(CO)x& 

Metal Complex Solvent 
React ion Conversion of Yieldb of 

Tims. hrs. Cyc lohexene, % I. % 

[C5H5V (CO)47 CH2ClCH2CIC 
: :8 

65 
55 

[C5H5V(C0)4] -- 
; 

II 

9 : 42 

[C5H5Fe(CO)& -- 5 20 -- 

[C5H5Mo (CO$& -- 5 24 I 

‘Oxygen was bubbled, 2.0 I/hr., through 80 ml of cyclohexene containing 0.25 gram of the 
catalyst with stlrring at 65OC. Products wa e vacuum transferred at 65OC and 0.01 nra from the 

and analyzed by glpc. (;v ield based on cyclohexene which has reacted. catalyst and residue 
COxygen was bubbled, 
taining 0.05 gram of 

yields of I compared 

0.5 l/hr;, through 6 ml of l,2-dichloroethane and 6 ml cyclohexene con- 
the catalyst at 650C. Analytical procedure identical to (a). 

wi th VO (acac) 2, V(acac)3 and vanadium naphthenate.8 Furthermore, cyclo- 

hexena oxidations run in the presence of [C5H5V(CO)41 do not exhibit the long induction periods 

which occur when vanadium (III) and vanadium (IV) complexes are used in the absence of radical 

in1 tiators. Complete product analyses in these systems as well as the mechanistic implications 

of the stereochemistry of epoxy alcohol formation during oxidatlon of cyclic systems will ba 

published elsewhere. 
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