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The concept of bishomoaromaticity has proved to be of continuing interest2

3 Re-

since the original studies on the subject by S. Winstein and J. M. Brown.
cently, Katz and Turnblom4 have reported that phenylphosphahomocuneane oxide, p
was readily cleaved by MeLi to give AR or by PhLi to give 3b, both reactions
were postulated to proceed via 2. The phenylphosphahomocubane oxide 4 did not
cleave when treated under similar conditions. Instead, MelLi gave RR deuterated
on the methyl group and PhLi gave b deuterated on the a position of the cage
after quenching with D20. Katz attributed the difference in reactivity between

4 and 4 either because reaction giving 2 is particularly facile, or because reac-

tion of 2 proceeding to the ylids 3a and 3b is easy and irreversible.
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We should like to report our results related to the importance of bishomo-
aromaticity in anions related to £ gained in a study of the behavior of the

parent ketones g and %% during non-enolizable ketone cleavage.5 Thus, homocune-
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one, g, (2.79 g) was dissolved in THF {25 ml) and added dropwise to a rapidly
stirred suspension of KO-t-Bu (16.6 g) and H,0 (0.80 g) in THF (150 ml) at 24°.
After stirring for 30 minutes the suspension was poured into ice cold 10% HC1,
extracted with Et,0 and the Et20 evaporated to give a mixture of acids (3.10 g,
98%) which were esterified with diazomethane. Preparative gas chromatography
(10' 10% SE-30, 150°) gave a four component mixture of methyl esters; W (98%),
two minor unidentified products (<0.5%), and AR (1.5%). Compound 3p was assign-
ed the structure 8-endo-carbomethoky bicyclo{3.2.l}octa-2,6-diene on the follow-
ing spectral evidence: nmr (CC14) § 1.66 (a, J=18, H4endo), 2.61 (4, J=18,
H,exo0), 2.62-3.02 (m, Hl,5,8)’ 3.60 (s, 3H)f 5.02-5.39 (broad 4, Ha), 5.62-5.82
(q, HG)’ 5.76-6.07 (broad 4, Hz), 6.06-6.21 (q, H7); ir (NaCl) 1730; mass spec-
trum m/e 164, 147, 105, 91. Addition of Eu(fod)3 confirmed assignment of the
carbomethoxy group endo since protons H4exo’H2 and H3 moved downfield at a
greater rate than protons He and H7. The NMR spectrum of both 2 and 3k were
similar to that reported for the parent hydrocarbon.6 Compound kﬁk was assigned

1,5.02,8_04,6

the structure 3-endo-carbomethoxy tetracyclo[3.3.0.0 Joctane on the

following spectral basis: nmr (CC14) 6 1.27-1.96 (m, 8H), 2.85-3.08 (m, 1H), 4.65
(s, 3H); ir (NaCl) 1740; mass spectrum m/e 164. The structure of kRk was proven

2,5_03,8

by independent synthesis. Thus, 4-endo-carbomethoxy(4.2.0.0 )Joctane,

5

product in quantitative yield identical in every respect to k. The tricyclic

was treated in Ccl4 with AgBF‘ at room temperature for 5 hours to give a
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product L} was not observed in the cleavage of § although it may be one of the
two minor uncharacterized products.

The cleavage of homocuneone is so facile that a 100 mg sample was completely
cleaved in 30 seconds by treatment with the appropriate amounts of KO-t-Bu and
H,0 in THF at 24°. However, the isomeric homocubanone 12 required 24 hours in

2
refluxing Et,0 to cleave to a mixture of endo and exo tetracyclo(4.2.0.02'5.03’8

)..
octane~-4-carboxylic acids (k;).7 The ready cleavage of the homocuneone system §
as compared to the isomeric homocubanone system }2 cannot be attributed only to
strain release in the bond cleavage reaction.8 The differential reactivity,
however, is readily accountable by the involvement of a bishomoaromatic anion

&1

the rearrangement of the phosphorous analog }] seems reascnable, making strain

0 which is kinetically protonated giving § and 19. A similar driving force in

release or irreversible ylid formation not a necessary feature of this facile
rearrangement.
The homocuneone11 used in this study was prepared by a new route. Thus, 1-

2,5.03,8.04,7

bromopentacyclo[4.3.0.0 Jnonan-9-one ethylene ketal 4-carboxylic
acid (%4)12 (37.2 g) was treated for two hours in refluxing quinoline (225 ml)
containing Cuzo (17.9 g) and 2,2'bipyridyl (19.5 g). This mixture was cooled,
acidified with 20% HC1 and continuously extracted with ether to give l-bromopen-
tacyclo[4.3.0.027%.03/8. 057 jnonan-9-one etiylene ketal (15), (29.8 g, 93%). The
use of Cu20 and 2,2'-bipyridyl as suggested by Cohen and Schambach13 for decarb-
oxylations increased the yield of Chapman's original preparation of this com-

4

pound.l4 Treatment of }5 (4.90 g) with Li metal (7.0 g) and t-BuOH (3.46 g) in

refluxing THF for two hours gave pentacyclo[4.3.0.02’4.03’8.05'7

Inonan~9-one
ethylene ketal (}f), (3.18 g) 94%; nmr (CCl4 § 1.62-2.29 (m, 8H), 3.80 (s, 4H);
ir (NaCl) 1475, 1330, 1270, 950, 920; mass spectrum m/e 176; mp 32.5-33.5.
Treatment of }6 with 5% H2504 at room temperature for one hour gave homocuneone,
£ in quantitative yield.
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