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Abstract. Cationic rearrangements of functionalized spiro(norbornane-7,3'-bicyclo[2.2.2]octan-2'-ols)
provide synthetic access to two novel polycarbocyclic alkenes, i.e., § and 10 ("sesquibicyclo[2.2.2]oct-
ene"). X-ray crystallographic analysis of § and 10 reveals that each alkene C=C double bond is planar in
the crystallme solid. MCPBA promoted ep0x1datlon of § ploduced the corrcspondmg oxirane, 11. Rlng

opening of the highly labile oxirane moiety in 11 occurred in the ¢ presence of mild Lewis acids (e.g., silica
opn or bases (e.2.. NaHCO») thereby ¥ ] 1
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danon of 7 afforded the corresoondl oxirane, 13 O)ur ne 13 pr ved to be considerably less labile than

respective acid-promoted rearrangements to cage-functionalized pinacolones.!-5 In some cases, pinacol rearrange-
ments of this type occur with remarkable regioselectivity.> We now rcport the synthesis of a novel pinacoi, 2,
derived from heptacycio[6.6.0.02.6.03.13.04.11.05.9.010.14)tetradecan-7-one (1)6 and its acid-promoted rearange-
ment’ to the corresponding pinacolone, 8-(heptacyclo[6.6.0.02:6.03.13 04.11 05.9 010.14}tetradecan-7-yl) hepta-
cyclo[7.6.0.02:6.03.14.04.12 05,10 011.15)pentadecan-7-one (3). Subsequent conversion of 3 into a novel, cage
functionalized alkene, i.e., §, also has been performed.8 In addition, a "bisnorbornyl analog" of pinacol 2, i.e., 7,
has been converted into tetracyclo[6.2.2.23.6.02.7]tetradec-2-ene (i.e., "sesquibicyclo|2.2.2]octene", 10), a close
structural analog of 5. Finally, some interesting aspects of the structure and chemistry of § and 10 are presented.

Syntheses of Polycarbocyclic

gL et e ),

rward two-step procedure
involves acid promoted dehydration of cage alcohol 4, a process that
most likely proceeds via an intermediate carbocation that undergoes concomitant skeletal rearrangement, ultimately
affording the target alkene, 5. The structure of 5 was established unequivocally via application of X-ray crystal-

lographic methods (see X-ray structure drawing, Figure 1).
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A closely analogous sequence of reactions, shown in Scheme 2, was employed to synthesize 10 (i.e.,

"sesquibicyclo[2.2.2]octene".? a tetracyclic analog of §) from norbornan-7-onel0.11 (i.e., 6). An X-ray structure

drawing of 10 is shown in Figure 1.
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double bonds in 5 and 10 suggest tha
ture data obtained for each compound indicates that this expectation is also realized in the solid state (see Figures 1
and 2).

Relevant bond length and bond angle data in the vicinity of the C=C double bond in § and 10 also appear

/mmetry associated with the C=C
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each of these bonds should be planar in the isolated molecule. X-ray struc-

in Figure 1. Here, it will be noted that <C-C=C bond angles generally lie in the range 113°-116° and thus vary
significantly from the ideal C(spz) bond angle (i.c., 120°). Since the C=C bonds in & and in 10 remain planar, the
cumulative angle strain imposed on the double bonds in these novel alkenes by their respective rigid polycarbo-

cyclic frameworks expresses itself through shortening of those C=C bonds; the observed C=C bond lengths in §
1334 (7) A (T =208 K) and 1.327 (4) A (T =295K), re
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bond strgt_gh;n vibrations as determined via Raman spnectrosconic examinatinon of <olid 8 and 10 annear ta he
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Bond angles: C(2)-C(1)=C(1") = 1148 (3) °

Bond angles: C(3)-C(4)=C(5) = 113.7 (4) °
ond angles: C(3)-C(H-C) “ C(5)-C(1)=C(1) = 1138 (3) °

C4)=C(5)-C(6) = 115.1 4 °
C(4)=C(S)-C(16) = 11 44 °
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Figure 2. Selected bond lengths and bond angles in § and 10.
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are summarized in Schemes 1 and 2, respectively. Interestingly, we {ind that oxiranc 11 is highly labile; it rcadily
undergoes hydration upon treatment with aqueous NaHCO3 or during attempted purification via column chroma-

tography on silica gel, thereby affording the corresponding ring-opened cis-diol, 12. By way of contrast, oxirane
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13 appears to be quite stable under comparable conditions and is not as rcadily hydrated. X-ray structure
drawings of 12 and 13 are shown in Figure 1.

Particularly noteworthy is our observation that both nucleophilic and electrophilic hydration of the oxirane
ring in 11 proceed stereoselectively cis, i.e., contrary to the normal mode of oxirane hydration which leads to the
formation of the corresponding frans-diol.12 In both cases, it seems likely that ring opening proceeds via an
intermediate carbocation that suffers nucleophilic attack by either HoO or HO:- to afford the corresponding

(thermndvnaml(‘allv favored) cis-diol.
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