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Summary: Thermolysis of 1-homcadamantyl hypoicdite followed by intramolecular cyclization yields 

74% of the hitherto unknown lo-homcprctoadamantan-4-one; the hypoicdite thermolysis-cyclizatien 

sequence appears to be an excellent method for the preparation of adamantanoid ketones. 

~3 -Scission of tertiary polycyclic hypohalites attracted our attention as a potentially general 

route to adamantanoid ketones. While thermolysis and photolysis of long chain aliphatic hypohalites 

yield mainly d-haloalcohols, ’ short chain aliphatic and cyclic hypohalites give substantial amounts 

of /J-scission products - ketones and halides. 192 This has scarcely been used in synthetic 

chemistry. I,2 4-Protoadamantanone was obtained in 35% yield by thermolysis of I-adamantyl 

hypohalite followed by cyclization of the resulting haloketone. 
3 

In spite of the low and erratic 

yield, this reaction sequence has been the most convenient entry to the protoadamantane system. 

Recently we found4 that the yield of 4-protoadamantanone (7 98% pure by GLC) could be increased 

to a steady 65-75% if the hypoiodite reaction of 1-adamantanol was carried out in a dilute benzene 

solution at 70’ C. 
5 

We now report the thermolysis of 1-homoadamantyl hypoiodite (Ib) and the intramolecular 

cyclization of the resulting iodoketone. Contrary to 1-adamantyl hypoiodite, only two of the three 

/3-C, C-bonds in 1. are equivalent @ # b) and, consequently, two isomeric iodoketones, 2 and 3_, 

could be formed by /J-scission. Intramolecular base promoted C-alkylation of 2 and 2 could be 

expected 3,8 to produce homoprotoadamantane ketones 2 and 5, and 2, respectively. 

1-Homoadamantyl hypoiodite (Ib) was prepared in situ from 1-homoadamantanol” Ila) by the 

modified hypoiodite reaction. 
5 

Thermolysis of lb produced only one icdoketone. 
8 

The crude iodoke- - 

tone was cyclized by base5 to give a single product, which was purified by column chromatography. 
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The overall yield of the pure product (2 98% by GLC) was 74% (based on 3. The spectral data 

of the product’ are in accord with all three proposed structures, 4, 2, and S, TO assign the 

correct structure, the ketone was reduced to the parent hydrocarbon by the Wolff-Kishner reaction. 

The I3 C NMR spectrum of the hydrocarbon showed 11 signals indicating the structure corresponding 

to &. 
10 

This new adamantanoid hydrocarbon (tricycle c 3 4.3.2.0 398 undecane) can be conveniently 

named lo-homoprotosdamantane. 

Thus, thermolysis of 1-homoadamantyl hypoiodite (lb) followed by base promoted intra- - 

molecular cyclization of the resulting icdoketone yields exclusively lo-homoprotoadamantan-4-one 

(4, tricycle c4.3.2. 03’ 8]undecan-4-one). Since lb can be easily prepared in situ from readily _ 

available 1-homoadamantanol, 
7 the hypoiodite thermolysis-cyclization sequence is a convenient entry 
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. . 
to the lo-homoprotoadamantane system? Thermolysis of lb is a highly selective process. Bond a - 

is exclusively cleaved, although the cleavage of both bond _a_ and b would lead to primary free 

radicals I,3 and primary iodoketones e and 3. The direction of the cleavage may be controlled by 

the relative strain energies of the two iodoketones. Intramolecular cyclisation of iodoketone 2 

yields exclusively ketone 5, although both Cc and A’ methylene groups in 2 are activated and 

structure 2 is at least 5 kcsl/mol more stable than structure 4. 
12 

This could be explained by the 

closer proximity of the carbon bearing iodide to the enolate formed by enolization toward the Cc 

methylene group. 

The real significance of the hypoiodite thermolysis-cyclization sequence has never been fully 

recognized. This reaction sequence is currently being studied in our laboratory on a number of 

polycyclic hypoicdites. It appears to be an excellent method for the preparation of a variety of 

adamantanoid ketones. 
13 
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