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8,9-Dehydro-2-adamantanone (1) has been shown to be a useful precursor for the synthesis
of adamanty],]’2 protoadamanty1,3’4 and isotwisty14 derivatives. However, it has not been
convenient to employ (1) in synthesis, as the only reported preparation of (1) involves a multi-
step reaction sequence which converts norbornadiene to (1) in an overall yield of 2%.'| In view
of several reports in the literature describing the triplet-sensitized photorearrangement of
B,y-unsaturated ketones to give isomeric cyclopropyl ketones (the oxa-di-m-methane photorearrange-
ment),5 it appeared to us that (1) might be more expeditiously prepared by the photoisomerization
of 2-protoadamantenone (g).

Irradiation of a 0.5% solution of (g)s’7 [Amax (EtOH) 296 nm, £ 230] in acetone through a

Pyrex filter with a Hanovia L 450-W lamp proceeds smoothly to give (]).8’9 Under these conditions

0

(2) (1)

(1) [Amax (EtOH) 277 nm, e 40] undergoes slow photodecomposition, but this reaction does not
effectively compete with the photoisomerization of (2) to (1). Thus, irradiation of (2) to

80% conversion affords (1) in ca. 70% yield.
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The course of this photorearrangement is apparent from the photochemistry of S-methyl-
2-protoadamantenone (5). Enone (5)'0 [ve_q (CC1,) 1740 en™'; 6 (CDCT4) 1.77 (d, J 1.5 Hz, CHy),
5.62 (br d, J 7 Hz, (CH3)C=Cﬂ)] is prepared in an overall yield of ca. 70% from (1) by the
following reaction sequence. Treatment of (l) with methyllithium gives 8,9-dehydro-2-methyl-
2-adamantanol (g) [é (CDCI3) 1.41 (s, Cﬂa)]. Isomerization of (§) with 0.005 M perchloric acid
in refluxing 80% aqueous acetone affords 5-methyl-2-exo-protoadamantenol (ﬂ) [s (CDC13) 1.68
(d, J 1.5 Hz, CHy), 3.68 (br s, C(OH)H), 5.63 (br d, J 5 Hz, (CH3)C=CH)] and Jones oxidation of
(ﬁ) provides (§). Irradiation of an acetone solution of (§) through a Pyrex filter affords
8,9-dehydro-8-methyl-2-adamantanone (Z) [“C=0 (CC14) 1710 cm"; 8 (CDC13) 1.33 (s, Cﬂa)] in
ca. 65% yield. In the early stages of this photolysis another photoproduct is detected which
disappears on continued irradiation. This photoproduct has been identified as 3-methyl-2-proto-
adamantenone (6), mp 117-119° [VC=0 (CC]4) 1745 cm']; 8 (CDC]3) 1.27 (s, Cﬂg), 5.57 (d, J 8.8 Hz,
(CH3)C-Cﬂ?CH), 6.42 (dd, J 8.8 Hz and 8.5 Hz, (CH3)C-CH=C§)]. Enone (§) can also be generated
by irradiation of an ether solution of (§) through a Pyrex filter to give an approximately 1:1

).11

photoequilibrium mixture of (§) and (§ Irradiation of the photostationary mixture of (§)

and (6) in acetone through a Pyrex filter gives only (Z).

Ketone (Z) is the first bridgehead substituted 2,4-dehydroadamantane which has been
rt-:por-ted.]2 Since the organic lithium reagent that is employed in this synthesis can be varied
considerably, the overall scheme offers a route for the preparation of a variety of 2-substituted
2 ,4-dehydroadamantanes.

We are currently exploring in detail the chemistry of the structurally rigid cyclopropy!l

ketone (1).
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