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Easy Synthesis of 7-Alkylbicyclo[3.3.1]non-6-en-3-ones by Silica Gel-
Promoted Fragmentation of 3-Alkyl-2-oxaadamant-1-yl Mesylates
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Abstract: A synthesis of 7-alkylbicyclo{3.3.1]non-6-en-3-ones 4b-f and 4j,k by reaction of the
corresponding 3-alkyl-2-oxaadamant-1-yl mesylates 3 with silica gel in methylene chloride at room
temperature, is described. The method failed to give enones 4a,g and the related compounds 4l,m,
what can be rationalized on mechanistic grounds. Copyright © 1996 Elsevier Science Ltd

In connection with the synthesis of a series of compounds with antiacetylcholinesterase activity, which
may be considered as tacrine-huperzine A hybrids, of interest for the treatment of Alzheimer's diseasel, ketones
of general structure 4 were required.

Bicyclo[3.3.1]non-6-en-3-one, 4a, and its 7-methyl derivative, 4b, are known compounds which have
been prepared by several procedures, through multi-step sequences starting normally from adamantane
derivatives2.3. However, the lack of generality and the complexity of these methods made us look for an
alternative procedure to prepare enones 4 from the readily available diketones 14 (Scheme 1).
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1c | (CH;0)XCH;)C 2-4c| CH, Et 2-4j |(syn-CH30)(CH;)C Me
1d | o-phenylene 2-4d| CH, Pr 2-4k |(anti-CH;0)(CH,)C Me
2-4e| CH, n-Bu 2-41 |o-phenylene H
2-4f | CH, Ph 2-4m| o-phenylene Me
2-4g| CH, CN

Scheme 1. Synthesis of bicyclic enones 4 from diketones 12,
3 Numbering corresponds to the derivatives of diketones la-c, except 2-dg.
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It is known that diketones 1a and 1d undergo transannular reactions on nucleophilic addition to give
polycyclic hemiacetals of general structure 25 where R represents the added nucleophile. Moreover, polycyclic
hemiacetals such as 5-substituted 9-oxabicyclo[3.3.1]nonan-1-ols or 3,5,9-tripheny1-2-oxatricyclo[4.4.0‘03’8]
decan-1-ol have been dehydrated by reaction with p-TsOH in refluxing benzene® or sulfuric acid in acetic acid,
respectively, to the corresponding enones, i.e. 5-substituted 4-cycloocten-1-ones or exo-4,6,ex0-8-
triphenylbicyclo[3.3.1]non-6-en-2-one.

According to these facts, enones 4 could be obtained by dehydration of the corresponding hemiacetals 2
(Scheme 1). Reaction of the known oxaadamantanol 2b5¢ with p-TsOH or 4 A molecular sieves in refluxing
toluene left the starting material unchanged. The same result was obtained on attempted dehydration of
oxaadamantanol 2¢, with conc. H2SO4 or HC! in refluxing methanol. On the other hand, reaction of 2b with
P05 in refluxing toluene gave a mixture of isomeric 1,3-ditolyladamantanes, 5a-c, in which the p,p-isomer Sa,
was the major product (Scheme 2). Chalais et al.8 obtained a similar mixture of 1,3-ditolyladamantanes, by
reaction of adamantane with FeCl3 in the presence of a K 10 clay when toluene was used as solvent.

As an alternative way to transform oxaadamantanol 2b into enone 4b, we attempted the base-induced
heterolytic fragmentation9 of its derived mesylate 3b, obtained from 2b by a standard procedurelo. However,
reaction of 3b with lithium diisopropylamide (LDA) in THF did not lead to the expected enone 4b, but to
oxaadamantanol 2b in 94% yield, a fact that can be explained by 1,2-elimination with sulfene formation via a
Elch mechanism!! (Scheme 2). Also, the known 1-bromo—3-methyl—2—0xaadamantane12, 6, in which such a 1,2-

elimination can not take place, failed to give 4b on reaction with LDA (Scheme 2).
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Scheme 2. Attempted synthesis of enone 4b from hemiacetal 2b, mesylate 3b or bromo derivative 6.

On attempted purification of mesylate 3b by column chromatography on silica gel only enone 4b and
oxaadamantanol 2b were isolated, what suggests that an acid-induced heterolytic fragmentation® had taken place.
This result prompted us to study the use of silica gel to transform mesylates 3 into enones 4. Reaction of 3b
with silica gel in CH2CI2 at room temperature until all mesylate was transformed (TLC) afforded a mixture of
enone 4b and oxaadamantanol 2b which were isolated in 71 and 11% yield, respectively, by column
chromatography (Scheme 1).

To establish the scope of this reaction, the known oxaadamantanols 2a3a,b, 2p5¢, 2¢5¢ and 2g5d were
prepared following the described procedures. Oxaadamantanols 2c, 2d and 2e were prepared in moderate to high
yields by reacting diketone 1a with the corresponding organolithium or organomagnesium reagent in anhydrous
THF, following a procedure similar to that described for 2b. Similarly, reaction of diketone 1b with
methyllithium or methylmagnesium chloride in THF afforded 2h. The same reaction carried out starting from






