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Many promising application were found recently for nanodiamond-based materials that display some unique properties such as chemical stability, high thermalconductivity, hardness, biocompatibility In contrast to CVD nanodiamond material, diamondoids can be molecularly characterized and have uniform sizes and shapes. These hydrocarbons are now accessible in sizeable quantities from crude oil and their derivatives have found numerous applications ranging from medicine to the material sciences.
To develop molecule-based electronics it is particularly important to study charge transport across nanometer-scale metal-molecule-metal junctions at various locations of the contact points. Molecules which form assemblies with predictable structures, well-defined attachment points, and highly regular packing are of great value in nanofabrication for the construction of nano-scale devices as well as in polymer chemistry. 

Previously, it was developed a number of preparative methods for the selective preparation of mono- and bis-functionalized diamondoids with functional groups in tertiary C–H  positions. Now we present an approach for the incorporation of two keto-groups in the diamantane. The diketone products can be converted to a large variety of bis-functionalized diamantane with well-defined attachment points. 
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Fig. 1.  Two different topologies for potential molecule-electronic devises. 
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Fig. 2.  Scheme for the diamantane diketones preparation.

Direct oxidation of diamantane with sulfuric acid at 75-80 °C led to diamantanone (1). The oxidation of 1 with HNO3 (100%) in CH2Cl2 and subsequent hydrolysis gave a mixture of hydroxyketones (2, 3) that was oxidized with solution of oleum and H2SO4 (98%). As a result 3,10-diamantanedione (4) and 3,8-diamantanedione (5) were obtained. The structures of products xx and xx were identified by the comparative analysis of 13C NMR spectra. The 13C NMR spectra show five signals for 4 (C2h) that and seven signals for 5 (C2).
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