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The oxidation of cyclohexene In the presence of transition metal complexes has been the
subject of a number of recent studles.'-7 The usual products of this reaction are mixtures of
cyciohexenyl hydroperoxide, 2-cycliohexene~-1-0l, 2-cyclohexene-1-one, cyclohexene oxide, dimers
and polymers.|-7 Allison gs_gl.,s have reported that 1,2-epoxycyclohexane-3-0l was formed in
24% yield at 15% conversion of cyclohexene during oxidation in the presence of vanadium naph-
thenate; however, the geometrical configuration of the product was not reported in this case,

We wish to report that the complex, [kSHSV(CO)“]. (CSHS = cyclopentadienyl), is an
efficient catalyst for the stereoselective oxidation of cyclohexene to cis-1,2-epoxycyclo-
hexane-3-0l, 1, in good yield. The cis-epoxy alcohol, I, accounts for 65% 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 is ~v99%.

CxHgV(CO)
+ 0, [. 575 4:l=

Reactions were run in the neat olefin or in 1:1 mixtures of cyclohexene and 1,2~dichloro-
ethane, Solutions bscame pale amber and remained clear during reaction. After vacuum transfer
from the catalyst and a viscous residue, spinning band distillation yielded 1, bp 96°/10 mm, in
99.5% glpc purity which was identified by comparison of Its ir and nmr spectra with literature
data,3 A small amount of trans-1,2-epoxycyclohexane-3-ol was separated from the cis-isomer
by preparative glpc and identified by its ir and nwr spectra.9

The formation of | as the predominant product of cyclohexene oxidation contrasts sharply
with the more conventional results obtained using molybdenum and iron complexes having a
similar ligand system, These complexes formed the usual products]'7 when used as catalysts
for cyclohexene oxidation. The low-valent vanadium complex, [psusv(co)uj, also gives superior
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cis-1,2-Epoxycyclohexane-3-o! Via Oxidation of
Cyclohexene? in the Presence of Cyclopentadienylmetalcarbonyl Complexes, EhSHSH(CO)x]y

Reaction Conversion of Yieldb of

Metal Complex Solvent Time, hrs. Cyclohexene, % 1, %
Ceghgv(co) ] CH,CICH,C1¢ 3 10 65
55 2 2 5 30 .
Ce H.vico), 1 -- 3 1 51
55 4 5 20 47

9 48 42

Ceghgre(co) -- 5 20 --
C.H-Mo(CO) - 5 24 1

55 .

30xygen was bubbled, 2.0 1/hr., through 80 ml of cyclohexene containing 0.25 gram of the
catalyst with stirring at 659C. Products were vacuum transferred at 65°C and 0.01 mm from the
catalyst and residue and analyzed by glpc. ield based on cyclohexene which has reacted,
€0oxygen was bubbled, 0.5 1/hr., through 6 ml of 1,2-dichloroethane and 6 ml cyclohexene con-
taining 0.05 gram of the catalyst at 65°C. Analytical procedure identical to (a).

yields of | compared with Vo(acac)z, v(acac)3 and vanadium naphthenate.8 Furthermore, cyclo-
hexene oxidations run in the presence of ECSHSV(CO),J do not exhibit the long induction periods
which occur when vanadium (111) and vanadium (1V) complexes are used in the absence of radical
initiators. Complete product analyses in these systems as well as the mechanistic implications
of the stereochemistry of epoxy alcohol formation during oxidation of cyclic systems will be
published elsewhere.
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