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OXIDATION OF ALCOHOLS WITH OXOPEROXOBIS(N-PHENYLBENZOHYDROXAMATO)}MOLYBDENUM{VI)
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Abstract: The title complex oxidizes primary and secondary alcohols to the corresponding
carbonyl compounds. Stereoselective epoxidation of allylic alcohols is also described.

We wish to report here the isclation of a new oxoperoxomolybdenum(VI) compound and the
reaction of the complex with simple alcohols and olefinic alcohols.

A mixture of MOOZ(acac)2 (1.61 g, 4.9 mmol} and hydroxamic acid PhCON{Ph)OH (2.10 g,
9.8 mmol) in benzene (100 m1) was stirred for 3 h at 25°C. Filtration of the deposited
solid gave MOOZ(PhCON(Ph)O)2 (1) (mp. 178°C (dec), 2.26 g, 83% yield) as white mossy powder.]
The dioxomolybdenum (1) (2.26 g, 4.1 mmol) was suspended in dichloromethane (15 ml) and
treated with excess H202 (30%, 1.2 ml}. A clear orange-yellow solution was obtained after
1 h at 25°C and the stirring was continued for an additicnal 1 h. Workup (CH2C12, HZO)
and recrystallization (hexanefCHZC12) qave orange-yellow crystals IT (mp. 150°C {dec),
1.76 g, 763 yield).?*?

Fig 1. A perspective drawing of the oxoperoxobis(prheny1benzohydroxamato)moTybdenum(VI)
complex with the atom numbering schene. 9
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Table 1. Epoxidation stereochemistry of olefinic alcohols
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ethane (5 ml) at 60-70°C and were carried to >80% completion. bEmployed 3 mol% molyhdenum
catalyst I and 1.5 equiv of tRuOOH in 1,2-dichloroethane at 60-70°C. “Cited from ref, 7b
and 7d. dThe resulting mixture of epoxy alcohols, epoxy acetates, or epoxy alcohol trimethyl-

511yl ethers were analyzed by glpc on 2 m columns packed with 3% silicon 0V-17 or 10% PEG 20M.

The complex Il was quite reluctant to react with simple alefins
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alcohols were converted easily to a,3i-cpoxy alcohols in fair yie 60-70% isolated yields,
7 . ) s . . . .

Table 1). It is worth noting that the stereoselectivities obtained in the reaction with

stoichiometric amount of monoporoxo complex are quite different from those in the catalytic

o quite
epoxidation with “BuOOH in the presence of 3 mol% molybdenum compound 1. The latter gave



Table 2. Oxidation of alcohols with the molybdenum complex 118

Reaction Time Yield?
Alcohol Praduct
(h) ()
CH,{CH.,,) -CH(OH)CH, 5 CH,{CH,).COCH., 9h
S Pl < 3 270 3
cyclododecanot 4 cyclododecanone 97 90°
4-t-butylicyclohexanol 6 4-z-butylcyclohexanone 83
3-cholestanol 19 a-cholestanone 73°¢
PhCHZOH 7 PhCHO 80
CH.{CH.). _CH..OH 13 cUIra Y run 2
30 2710 2 uus\uuz/]ovﬂu 03

a . : .
‘Reactions were performed on 0.5 mmol scale at 85°C. ine]ds were determined by glpc using an
internal standard method. Clsolated yields,

A series of primary and secondary alcchols were easily oxidized to the corresponding
carbonyl compounds in fair to good yie}ds.g The results are summarized in Table 2. The
experimental procedure is illustrated for the preparation of cyclododecanone. A solution of
the complex 11 (0.34 g, 0.6 mmol) and cyclododecanol {92 mg, 0.5 mmol) in 1,2-dichloroethane
{5 ml) was heated to reflux for 4 h. Ethereal extracts of the reaction mixture were washed
with brine, dried, and concentrated. Purification by silica gel column chromatography gave

fan
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cycioaoaecanone (o4 My, Us yieidj.
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