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We1 and others2 have been elaborating the structural and energetic 

interrelationships among the family of dllHIOO ketones 12d, 22a, 31a, 
% * 5 

4lb z , and k2b. We report here several new interconversions catalyzed by 

boron trifluoride and a new isomer, R, which appears to be one of the 

most stable members described to date. 
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Treatment of homobullvalenone ($1 with boron trifluoride etherate 

at room temperature for three hours afforded an 85% yield of an isomeric 

ketone #, after initial formation of ,&. The structure of ,Q became apparent 

after scrutiny of its spectral dataa. Particularly definitive was the 

Eu(fod13-shifted4, 100 MHz pmr spectrum (Table 11 which revealed the prox- 

imity of the carbonyl function to a bridgehead hydrogen (Ha) and a cyclo- 

propyl hydrogen (Hj). Spin decoupling of the normal and shifted spectra 

led to unambiguous assignment of the skeletal bond connectivity. In 

addition, the observed intra-vinyl hydrogen coupling constants, Jb c=5.8 Hz 
, 

and Jf,g 
=9.4 Hz, are characterlstlc of five- and six-membered rings, re- 

spectlvely5. 

Table I' PMR Spectrum of ,Q" 

6 Ha Hb H Hd 
C 

HC I I 6.75 3.0 

Hd 2.32 
I 

6 

Apparent 
Multipli- 

He Hf Hg Hh Hi Hj 
city Ab 

Eu 

H. 
3 I I 

2.13 t 
I I 
3.3 

a) Diagonal elements are chemical shifts (61 obtained in CDC13; off 

diagonal elements are coupling constants (Hz) assigned by selective 

decoupling, bl for Eu(fod)3 in CDC13.6 



No. 13 1143 

Examination of ketones ,$_, 2, and $ under similar reaction conditions 

revealed the transformations ,&- -4, g---0, and t-2 (Scheme I) in good 

to moderate yields. 
I 

The conversion of ,& to R upon treatment with BF8 is 

particularly surprising since the parent carbonium ion (Sa> has been re- 

ported to afford ,&l,,2b a carbonium ion corresponding to &. A convenient 

explanation for this behaviour may be obtained from the known chemistry of 

;t.lb Intramolecular Diels-Alder addition of S and cyclopropylcarbinyl 

homoallyl rearrangement of the resulting ion leads to $. In the absence 

of a directing group, transannular alkylation of r?. would be expected to 

follow path 5 affording the known ion ,$J, as observed. In contrast, path 

b should be preferred when the diene has a pendant oxygen (X=OBF9-1 and 

the rearrangement is thus diverted to k That the intramolecular cyclo- 

addition z----Q, should occur at room temperature In the presence of BF8 

while the thermal reaction requires more stringent conditions (r1/~=4 75 Iir)lb 

1s intriguing and suggestive of a lowering of the energy barrier for addz- 

tion2d by virtue of the proximate allylic cation 
8 

Reasonable carbonium rearrangements of BF9 adducts of ,$ and $, also lead 

to ion 2, differing only in the position of oxygen substitution 
9 

Again 

the expected oxygen directive effect leads to ,Q from $ and to 0 from ,$, as 

observed. The details of these and other CllHIOO transformations and the 

inferred generality of intermediatc~ are under continued 

Scheme II 

study. 

X t d- 
7a:X= H 
7b :X= OeF,- 

A 
X=H 
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