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We wish to report a base-catalyzed transformation of a homocubane 

bridgehead alcohol (I) and its acetate (II) to the half-cage ketone III. 

Treatment of the acetate' II with sodium methoxide (0.2 M) in 

methanol at room temperature for one hour gave a ketone, mp 75.5-77O, in almost 

quantitative yield. No trace of the alcohol' I which would be expected in a 

transesterification reaction 
2 , could be detected. The bridgehead alcohol I gave 

upon treatment with sodium methoxide in methanol in a fast reaction (5 min.) the 

same ketone. The isolated product3 was isomeric with the alcohol I. On basis of 

spectral evidence described below structure III was assigned to the ketone. 

Apparently, exclusive cleavage of the C 3-C4 bond (or the equivalent Cd-C, bond) 

of the Cd-C5 bond to ketone IV does not occur. 

the half-cage ketone III represents a new example 

in a strained system. 

has taken place, while scission 
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The IR spectrum of III shows a carbonyl absorption at 1765 cm -1 

which is typical for a cyclobutanone. 
5 

The PMR spectrum in C6D6 displays an 

absorption for one proton as a doublet of doublets (one half of an AB pattern) 

centered at 6 1.30 ppm attributed to the carbonyl shielded proton6 Hn, coupled 

with Hx (J - 13 Hz) and H2 (J& 2 Hz). The coupling with H8 is probably close to 

zero since the dihedral angle as shown in models is about 90°. The lowfield half 

of the AB pattern for Hx appears as a broad multiplet centered at 6 2.1 ppm. This 

absorption coincides with that of H8. The ethylene ketal protons at Cg appear 

an unsymmetrical multiplet between 6 3.41 and 4.0 ppm. The bridgehead protons 

as 

H5 

and H7 absorb' as a complex multiplet at 6 2.4-3-O; H2 and H6 are found as a 

multiplet at 6 3.10-3.40 ppm. 

This PMR spectrum is consistent with structure III but not with that 

of IV since: A. for the endo proton Hn in IV a doublet of triplets resulting from 

coupling with Hx and the equivalent protons H2 and H6, would be expected, &&. in 

the symmetrical ketone IV the ethylene ketal protons are expected' to appear as a 

symmetrical AA'BB' absorption, iii. the upfield shift for H8 as compared' with Ia 

is in accordance with the relief of strain around C8 in III (in IV the congestion 

around C8 has hardly changed). 

Treatment of II with sodium methoxide in CH30D gave the mono- 

deuterated ketone III in quantitative yield. The PMR spectrum of this product 

showed the unchanged signals of the ketal group and the bridgehead protons HZ, 

H5' R6 and R7, 
the absence of the AB pattern at 6 1.3 and a simplified two proton 

absorption for Hx and H8 at 6hl 2.1 ppm. Thus, the endo proton Hn has been 

replaced by deuterium. Treatment of ketone III with sodium methoxide in CH30D at 

room temperature for 24 hrs or at 60° for 8 hrs did not lead to any H/D exchange 

in III. Therefore, we may conclude that the homoketonization process proceeds 

with a high stereospecificity ( > 96%) introducing a hydrogen (or D) exclusively in 

the endo position. 

The homoketonization is initiated by base giving the alkoxide anion 

of I. This homoenolate anion then ketonizes by C-C bond cleavage and stereo- 

spcific proton capture. Molecular models suggest that ketone III is less 
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strained than IV. We propose that because of the greater relief of strain homo- 

ketonization proceeds preferably in the direction of the least strained ketone III. 

Also for birdcage alcohols predominant formation of the least congested half-cage 

ketone was observed. 4C 

In our case proton uptake occurs specifically from the endo side 

(virtual retention of configuration at C3, Fig. I), whereas for the homoketoni- 

zation of I-hydroxynortricyclene 
4b 

in alkaline media stereospecific exo protona- 

tion was found (inversion of configuration at CS, Fig. 2). 

Fig. 1 Fig. 2 

Factors that govern the differences in these mechanisms require a 

more detailed study. The steric influence of the ethylene ketal group might play 

a role in the approach of a methanol molecule, as is suggested by molecular models. 

Further studies on homoketonization and homoenolization in the 

homocubane and similar cage compounds are in progress. 
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