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Abstract: Alkoxy (aryl)-methylidene adamantanes react with catalytic amounts of tris p-bromophenylammoniumyl
hexachloroantimonate in CH,Cly, under argon atmosphere, yielding adamantyl-arylketones together with the corresponding

alcohols, The reaction most likely proceeds via an electron-transfer process

In arecent com;m.micmion,1 we have shown that the reactions of methoxy (aryl) methylidene adamantanes 1, in oxygen
saturated methylene chloride solution, with catalytic amounts of tris-p-bromophenylammoniumyl hexachloroantimonale (p-

}31C5H4)3Nf SbClg’, as an initiator, quantitatively led to the spiro dioxetanes 2 through a radical cation chain oxygenation

mechanism (eq.1).
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Proceeding in our research on the reactivity of, thermally generated, cation radica]s,zwe now report an easy and quantifalive
conversion of several enol ethers 1a-f, in argon -saturated methylene chloride solution into the corresponding adamantyl-

arylketones 3a-¢ logether with the alchools 4a-d (eq. 2).
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1a R= Cil3; R'= CgHs. 1b R= CHjy; R'= 1-Cyg Hy. le R=CH3; R'= 2-CgH7. 1d R=CgH5CHy; R'=CgHs

le R=CgHs; R'=Cgls. HR=C6H4 pAOSi(C}I3)2C(CH3)3; R‘:CGHS

Typical experimental conditions for the synthesis of adamantyl-aryl ketones 3a-c are as it follows: 1a-f (0.1 mmot) are
dissolved, at 0°C, in dry and freshly distilled methylene chloride (5 ml) under argon atmosphere, and
a [reshly prepared methylene chloride solution of the aminium salt (0.01-0.03 mmol in 5 ml) 3 added. The progress of the
reactions can be monitored by gc untif completion (3, 4h), and the reaction mixtures filtered on a short silica gel column to
remove trace of the aminium sali; The solvent is removed in vacuo and the reaction products,isolated by column

chromatography (silica gel, petroleum ether: ethylacetate 9:1) as white crystalline products, have been identified by physical
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(mp) and spectral data (ir, 1H,BC nmr's)é. Further characterization, above all, for the alcohols 4b-d has been performed by
gc/mass specuoscopy7

The only aspect that could be questioned in this classical conversion of enol-ethers into the corresponding ketones is the actual
operaling mechanism. In [act, this conversion can be successfully performed in hydrolytic acid or base conditions as
extensively reporlcds'g. Anyway, the powerful aminium salt oxidant (Ef¢d= 1,15 V vs Ag/Ag+ cleclrode)8 can induce an easy
one-electron transfer reaction on our substrates (oxidation potentials in the range 1.27-1.30 V vs Ag}Ag+ electrode in
CH;;,CN/‘BMN+ Ci0oy") 1 with the formation of the corresponding cation radicals and ncutral amine 5. In oxygen atmosphere,
these cation radicals react with oxygen affording the corresponding dioxetanes 2a-f. Thus, a plausible mechanistic postulate
for the conversion of the cation radical intermediates into ketones 3a-¢ would involve a nucleophilic attack of adventitious
water on the cation radicals, followed by proton loss with the generation of hemiketal radical intermediates 6 in equilibrium
with the alcohols 4a-d and adamantyl-aryl ketone radicals 7. The subsequent electron transfer with the neutral substrates 1a-f
and proton addition would convert 7" into 3a-c*, This mechanism, substantiated by the perceplive studies of Gilbert et al10
and by the e.s.r. speclroscopic characterization of cation radicals of enol ethers and of their hydrated radicals by Symons

et al. ,11 has also been lested, carrying out similar reactions on lc-e in the presence of trace amounts of 18-oxygen labeled
water (33%) and analyzing the reaction products by gc/mass spectroscopy. The faster reactions, (less than 1h), the
incorporation of 18-oxygen only into the ketones 3a.c*12 make plausible, although it docs not rule out the hydrolytic

process {water could be the source of H+), the mechanism described below .
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Anyway, (he chemical prools that induce us to prefer this mechanistic pathway to the classical acid catalyzed conversion of
enol ethers into the corresponding ketones are the following: (a) Similar results have been also observed carrying out the
reactions on le,d in the presence of 0.02 mmol of 2,6-di-tert-butyl-4-methyl-pyridine as a base; (b) the selective conversion of
1f into 3a together with p-dimethyl-tertbutyl silyloxy-phenol; (c) the 9,10-dicyanoanthracene (DCA)- sensitized
photooxygenation of our substrates, in methylene chloride solution, afford the corresponding 1,2-dioxetanes through a chain
electron transfer mechanism, as described in the previous communicationl3, instead, the same reactions, carried out under
argon atmosphere, lead to the corresponding ketones with no traces of the dioxetanes, and the rate of the conversion is strictly

related 1o the dryness of the reaction mediuml4; (d) the 2,3,5,6-tetrachloro-p-benzoquinone (TCB)-sensitized
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photooxygenations of our substrates in methylene chloride solution afford the corresponding  spiro 1,2-dioxetanes 2a-f
together with variable amounts 5-30% of the ketones 3a-d. in relation to the purity (water conient) of the solvent. These last
photochemical results substantiate our hypothesis. In fact, dioxetanes and ketones in the (TCB)-sensitized photooxygenations
of our substrates can be rationalized on the basis of the peculiar physical properties of the sensitizer, excitable in the triplet
state (ET = 68 Keal/mol)15 and so able 1o generate, by energy-transfer to molecular oxygen, singlet oxygen, which on reaction
with our substrates would afford dioxetanes 2a-1.16 Since, (TCB) has an exceedingly low reduction potential (Emd =002V
vs SCE)17 and so it is able to induce, better than (DCA)IB, electron transfer processes on our substrates with the generation
of cation radicals (1a-¥ 1), which canversion into ketones could also be described as reported by us and by Gassman and co-
workers in the photosensitized desilylation of silyl enol-ethers1?

Further work in the area is warranted, not only on more simple enol-ethers, but also on other classes of organic

substrates such as epoxides.
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