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We have developed an efficient synthesis of bridgehead carbon-labelled adamantane starting
from 2-noradamantanone (I).l Two of the three steps involved are mechanistically revealing.

The preferential attack of I by nucleophiles from the equatorial directibn (g;g side) is
well estaﬁlished.r We have utilized this stereoselectivity to achieve regioselective ring
expansion of T either to 5-protoadamantanone (II)2 or to L-protoadamantanone (III).® Thus,
treatment of I' with diazomethane in methanol® gave IT2’S in 90-96% yield and 95% purity with
no detectable amount (glc)® of L-ketone, III. This is the best method available for the synthesis

of 5-protoadsmantanone (IT).7
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Since diazomethane should add from the less hindered exo side of I,:""8 the rearrangement step

yiLlle]

should take place from IV, with the cationcidic methylene group (-CHoNot) equatorial. If this
interpretation is correct, a reaction involving a cationoidic methylene group in an axial position
should lead to a different product. It has been shown previously that thallic oxidation of exo-
cyclic double bonds proceeds via an intermediate tertiary alcohol® resulting from the attack of
water from the less hindered side of the molecule.X® Therefore, the rearrangement step in the
thallic oxidation of 2-methylenencoradamantane (V)ll should take place from 2-thallomethyl-2-e-

noradamantancl (VI). As expected on this basis, a ca 60% yield of 4-protoadamantanone (III)12

was actually produced; no ketone IT could be found (glc).®
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The cowplete migrational selectivity from both IV and VI is probably due to the strong
conformational preference of the 03-04405-06 bridge in the protoadamantanone products.3 For
example, migration of the C3-Cz in IV would lead to a transition state resembling ketone III
in conformation A while Cp-Cs bond migration would éive II B similarly. (By analogy, VI should
lead to IT initially in conformation A or IIT in conformation B.) Force field calculations on
protoadamantane indicate conformation A to be ca 6 kcal/mole higher in energy than B; analysis
of the nmr spectra of a number of protoadamantane derivatives confirm the strong preference for
conformation B.®13 (Conformation B transition states should also be preferred; this rationalizes

the formation of IT from IV and IIT from VI.%
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5-Protoadamantanone-4-13¢ (I1-4-13C) was prepared similarly (90% yield) using N-methyl-13C-N-
nitroso p-toluenesulfonamide (2L atom % 130). This ketone was reduced to protoadamantane-h-lsc
(VII) in 76% yield following the literature.® A 0.3 M solution of AlBrs in CSs was used +to
isomerize VII to adamantane-1-1%C (VITI) in 9% yield; the reaction was complete in 15 min. at
room temperature. Since 180_nmr indicated that the excess 13C-label was completely at the 1-
position, the degenerate L-protoadamantyl - h-protoadamantyl rearrangemeni:s(WMich would scramble
the label) did not compete under these conditions with the conversion to adamantane. The implica-
tion of this result for the adamantane rearrangement mechanism 5 will be discussed elsewhere.
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In principle, obvious modifications of the syntheses described here could be used to prepare
a variety of 1- and 2-carbon labelled adamantane derivatives.® Particularly useful intermediates
would be 4-protoadamantanone-5-*3C and s-protoadamentene-k- or 5-13¢.2217
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