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Diamantanes with partially open cage (structural analogues of the well-studied derivatives of bicyclo[3.3.1]nonane) are versatile precursors for a wide range of diamantane derivatives, including ones doped with heteroatoms (O, N, S, B), which are especially interesting for multiple applications because of dramatically changes in lattice electronic properties provided by dopants. Previously a number of oxadiamandoids, including 3-oksadiamantane were synthesized with high preparative yields.1 Known literature methods for the synthesis of other heterodiamantanes are multistage, and provide poor yields (less than 10% overall yields).2 

Retro-Barbier fragmentation reactions could be efficient approach to ring opening products for adamantane family cage hydrocarbons, as it has been shown previously for adamantan-1-ol3. However, treatment of 1-hydroxydiamantane (1) in similar conditions leads to products that preserve diamantine lattice (Scheme 1) 4. 
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Scheme 1. Reaction of 1-hydroxydiamantane (1) with bromine

Among synthetically available diamantine tertiary alcohols, 3-hydroxy-3-phenyldiamantane (6) appeared to be the most promising substrate for retro-Barbier ring opening reactions. Treatment of diamantanol 6 in Retro-Barbier conditions gave bromoester 7, bromoketone 8, and hemiketal 9 (Scheme 2). 
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Scheme 2. The Retro-Barbier reaction with 3-hydroxy-3-phenyldiamantane (6) as substrate
The bromoester 7 undergo hydrolysis under basic conditions and gives oksadiamantanes (10) with good yield (Scheme 3).
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Scheme 3. Synthesis of oksadiamantanes (10)
All new substances (7-9) were isolated preparative and fully characterized using combination of NMR technics. Synthesized fragmentation products are multipurpose building blocks which can be used for preparation of heterodiamanatanes.  
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