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Acetolysis of exo-Tricyclo[4,4,1,12~5]dodeca-3,7,9-trien- 11-yl 
Toluene -p- sulp honat e 

By S H ~   IT^,* TERUO OTOMO, YUTAKA FUJISE, and KUNIO SAKAN 
(Department of Chemistry, Tohoku University, Sendai, Japan) 

THE formation of exo-tricyclo [4,4,1, lz~6]dodeca- 
3,7,9-triene-ll-one (I) from tropone and cyclo- 
pentadiene, the first example of a thermal (6 + 4) 
cycloaddition, was recently reported by Cookson 
and his co-workers1 and  US.^ We now report the 
acetolysis of the toluene-p-sulphonate of the 
corresponding alcohol obtained by the lithium 
aluminium hydride reduction of the ketone. 

The toluene-p-sulphonate (111), m.p. 138- 
139-5",? derived from the alcohol (II),lyz has a 
singlet at  4.75p.p.m. in its n.m.r. spectrum due to 
H( 12), indicating that the dihedral angles between 
this hydrogen and the adjacent hydrogens are ca. 
90". 

When (111) was subjected to acetolysis a t  100" 

for 2 hr., followed by treatment with LiAlH,, two 
alcohols (IV) and (V) were obtained in 95% and 
5% yields, respectively, whereas acetolysis a t  1 10" 
for 3 hr. followed by LiAlH, treatment, afforded 
(IV), (V), and a third alcohol (VI) in SO%, lo%, and 
6% yields, respectively. 

The alcohol (IV), m.p. 62-66" [acetate (VII), 
liquid], gave, when dehydrogenated with chloranil, 
the aromatized alcohol (VIII), m.p. 8 6 - 8 9 O ,  
the acetate (IX) of which was found to be identical 
(v.P.c. and i.r.) with exo-benzo [ 3,4] tricyclo- 
[3,2, 1,02~7]octenyl a ~ e t a t e . ~  Chromic acid oxidation 
of (VIII) yielded the corresponding ketone (X), 
m.p. 70-5-71". 

The dehydrogenation of the alcohol (V), (sublimes 

All new compounds gave satisfactory elemental analyses and u.v., Lr., and n.m.r. spectra. 
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at  117" [acetate (XI), liquid]), with chloranil pro- Therefore, (V) must have the 
duced the aromatized alcohol (XII), m.p. structure shown. 
110-1 14", which, on chromic acid oxidation, The third alcohol (VI), m.p. 75-76' [acetate 
yielded the ketone (X). (XVI), liquid], with the additional double bond 

from both adducts. 

Heating of (IV) and (V) 

R' Pkf R2 

R2 R' &!I 

(VII) R'=€& R2=OH 
(IX) R'=H, R2=OAc 
(x) R',R~=o 

(XII) R'=OH, R ~ = H  

j& OTs 

(IV) RLH, R ~ = O H  (n) R=H 
(v) R'=OH, R ~ = O H  (XVI) R=Ac 

(XI) R'=OAc, RZ=H 
(VII) R'=H, R ~ = O A ~  

(XIII) RLH, R ~ = O H  
(XIV) R'=OH, R ~ = H  
(XV) R',R2=0 

7 

concerted 

(Trice rt ed 

1 t s  = p -Me-C,H,-SO, 

with maleic anhydride yielded the adducts 
(XIII), m.p. 245-246", and (XIV), m.p. 189-193", 
respectively, and further chromic acid oxidation 
produced the identical ketone (XV), m.p. 261-262" 

non-concerted - 
OAc 

concerted 

was dehydrogenated to the aromatic alcohol 
(XVIII), m.p. 96-98', which was identical with 
endo-benzobicyclo [2,2,2]octadienol.s 

The formation of (VII) in the acetolysis can be 
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explained by an antiparallel concerted process, 
while the formation of (XI) and (XVI) indicates 
some leakage from the concerted process possibly 
via the intermediate cyclopropylcarbinyl ion (XIX) 
(see the chart below). The latter assumption was 

supported b y  the formation of (XI) and (XVI) 
upon the treatment of (VII) under the soholytic 
condition. 
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