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THE SYNTHESIS OF 2-CYANO-1-AZAADAMANTANE
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Abstract. A convenient synthesis of 2-cyano-l-azaadamantane (4) has been developed. The title
compound is prepared via a five-step procedure from bicyelic compound 2 in an overall yield of
31%.

Quinuclidine derivatives, and more recently, adamantyl derivatives have exhibited a wide
range of biological activity and have thus been the subject of considerable attention.2
1-Azaadamantane Q&), the tricyclic counterpart to quinuclidine Qg), and also a nitrogen-
containing analog of adamantane Qg) is therefore a potential source of new bioactivity. However,
until now, few syntheses of 1 have been published and routes to specifically substituted deri-
vatives are virtually non-existent. We now describe a practical preparation of 2-cyano-1-

azaadamantane (ﬁ).
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The present synthesis utilizes the endo bicyclic alcohol 2, first prepared by Speckamp and
3 , . .
co~workers. We envisioned elaboration of this alcohol into the a-cyano tosylate 9, which
could be closed to the nitrile substituted trieyclic ring structure.4 The nitrile, insensitive

to the chosen cyclization conditions, provides a facile route to a variety of substituted

azaadamantanes.
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Oxidation of 5 to the endo aldehyde £ was accomplished utilizing pyridinium chlorochro-
5 . R . .
mate. The reaction medium was buffered with sodium acetate to suppress any unwanted endo>
. N ; 6 i
exo epimerization at C,. Treatment of the crude reaction product with a saturated ethanolic/

7
aqueous solution of sodium bisulfite afforded the addition product, l, m. 197-201°, in a 63%
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yield from the alcohol. Compound 7 was then converted to the cyanohydrin via treatment with a
methylene chloride/aqueous potassium cyanide mixture to yield 8 as a white solid, m. 162-4° in
71% yield. Tosylation of the hydroxyl group of § by a standard method7 afforded the desired
O-cyano toxylate 9, m. 137-9°, in 85% yield. Refluxing 9 in a 1:1 mixture of hydrochloric/
acetic acid for 15 hrs. produced not the expected ring closure product Qﬁ), but rather the
o-amino acid (%9),8 its hydrolysis product. That 10 did indeed arise from hydrolysis of 4 is
quite likely, since treatment of 9 under the same conditions for only 1-1/2 hrs. produced an

807% yield of spectroscopically pure 2-cyano~l-azaadamantane (4). This hydrolysis probably
accounts for the decreased yields of ﬁ; therefore shorter reaction times can be used to optimize
the yield of 2-cyano-l-azaadamantane. Derivatives of 4 are currently under study and will be

discussed in a later publication.
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