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We find that acid-catalysed addition of protic solvents to semibullva- 

lene1ayb9c proceeds as indicated below (1+2a-d) in 80% yield.2 -- A stereospecific 

1,4 addition upon the vinylcyclopropyl system present in 1, accounts for the 

formation of 2a-d and parallels the analogous addition reactions of bullvalene. 
3 

H, ” OPNB 
a: R=H 

b: R = COCH 
3 

ROH 
P-TsOH ’ -(-&- H ’ ’ ‘“‘“,’ 7 / 3 c: R=CH3 

1 H$hH6b 5 H4 
d: R = COCF 

3 

2 80% 

The basic structure of the series 2a-d was proven by catalytic reduction of 

2a to exo-cis bicyclo[3.3.0]octan-2-01 (J).4 - Reduction and saponification of 2b -- - 

gives 2. The position of the double bonds was demonstrated by means of nmr anal- 

ysis using Eu(DPM)~ induced shifts upon the p-nitrobenzoate derivatives of 8, 

namely, e, m.p. 88-89'. The spectral parameters are listed in Table 1. The -~ 

coupling constants and chemical shifts accord uniquely with the proposed structure 

and exclude conceivable alternatives such as the 2-substituted bicyclo[3.3.0]oct- 

3,6-dienyl system or the 8-substituted bicyclo[3.2.l]oct-2,6-dienyl structure.3 

Thus irradiation of either bridgehead proton affects only one vinyl system and 
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of such an effect in the bicyclo[3.3.0]octadienyl system. Cations derived 

from the bicyclo[3.2.1]octadienyl system are similarly destabilized relative 

to their monoene analogs, 7,lO as is the bishomotropylium ion. 
11 

A related 

system, namely, the bicyclo[3.2.0]heptadienyl cation has been studied. 
12 

&knowledgement. The valuable help of our colleague, Dr. K. C. Ramey, Arco 
Chemical Company, Glenolden, Pennsylvania, on the nmr studies carried out on 
these compounds is gratefully acknowledged. 

References 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Semibullvalene was prepared starting with the Diels-Alder adduct of cyclo- 
octatetraene and azoester. For examples of the route see: (a) L. A. 
Paquette, J. Aa. Chem. Sot., 2, 5766 (1970); (b) R. Askani, Tet. Let., 
38, 3349 (1970); ( ) R. M. Moriarty, C.-L. Yeh, and Ii. Ishibe, J. Am. 
&em. Sot,, 2, 308; (1971). 

Derivatives 2a-c gave correct microanalyses and consonant ir and ms spectra. 

H-P. Loffler and G. Schroder, Chen. Ber., 103, 2105 (1970). 

A. C. Cope, M. Brown, and H. H. Petree, J. Am. Chem. s, __, 80 2852 (1958); 
m.p. p-nitrobenzoate, 76-77'; rep. 76-77.8', p-nitrobenzentsulfonate, 
77-70', rep. 77.8-78.0°. 

The w and anti-8-substituted bicyclo[3.2.l]oct-2-enyl system is know? 
6 

-- 
as well as the anti-E-substituted bicyclo[3.2.l]oct-2,6-dienyl systen. 

N. A. LeBel and L. A. Spurlock, Tetrahedron, 0, 215 (1964). 

G. w. Klump, G. Ellen, and F. Bickelhaupt, Rec. Trav. Chin., g, 474 (1966). 

B. Riegel, G. P. Hager, and B. L. Zenitz, A-Am. Chem., 2, 2562 (1946). 
-- 

M. J. Goldstein, J. Am. Chem. SOC., 49, 6357 (1967). 
-- 

10. A. F. Diaz, M. Sakai, and S. Winstein, J. Am. Chem. Sot., 92, 7477 (1970). 
_- 

11. P. Seidl, M. Roberts, and S. Winstein, J. Am. Chem. Sot., 93, 4089 (1971). 
- 

12. P. R. Story, and B. J. A. Cooke, Chem. Coml, 1080 (1968). - 


