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The combination of strength, hardness, semiconductivity when doped, negative electron affinity (NEA) resulted in monochromatic electron emission, ultraviolet photoluminescence shape dependent optical absorption make diamond-based materials especially attractive for nanotechnologies. In contrast to CVD nanodiamonds, nanotubes and fullerens, diamondoids (nanometer-sized single-molecule diamond-like hydrocarbons) are physically and chemically well characterized and have well-defined sizes and shapes that is essential requirement for using carbon materials for applications as nanoelectronic devices. The NEA has been predicted theoretically and then experimentally demonstrated for the self-assembled monolayer (SAM) of functionalized diamondoid [121]tetramantane-6-thiol on the Au and Ag surfaces that display monochromatic emission with up 70% electron yield. Also it was shown that the stability and the morphology of the diamondoid thiols monolayers depend strongly on the diamondoid order, topology as well as on the position of the functional group in the cage. The key factor that determines the emission properties is effective self-assembling of diamondoid on the surface due to numerous attractive dispersion attractions between inward H-terminated surfaces of rigid diamondoid molecules. The analysis of NEXAFS spectra of SAMs formed on the metal surfaces diamondoids thiolated at apical position demonstrated that the sulfur–carbon bond exhibits a polar angle of about 30±10° that is still far from optimal (normal).  From the other hand, conformational flexible alkane thiols form almost strain-free SAMs with the S–C polar angle close to the surface normal. Thus, the introduction of certain conformational flexibility to the diamondoid framework can significantly affect a self-association of molecules within monolayer and lead to more effective assembling.

Homodiamantane is the first non-spherical cage hydrocarbon, which topologically resemble higher members of the diamondoid series and display conformational flexibility due to the presence of seven-membered cycle. This makes it first relevant candidate for the study of its surface assembling. Moreover we have found that homodiamantane packing is more stable and  more compacted than diamantane
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Fig. 1. Functionalization of homodiamantane (1) utilizing (a) charged electrophiles E+N- (for example, bromination and nitroxylation) that accompanied by contraction of the seven-membered ring (product 2) and (b) uncharged electrophiles (dimethyldioxirane) that retain the cage and give both apically (product 3) and medially (product 4) substituted homodiamantanes
Homodiamantane bromination and nitroxylation are accompanied by contraction of the seven-membered ring to give the corresponding substituted 1-diamantylmethylderivatives. In contrast, CH-bond hydroxylations with dimethyldioxirane retain the cage and give both apically and medially substituted homodiamantanes. The product ratios are in accord with the barriers for the oxygen insertion computed with density functional theory methods only if solvation is included through a polarizable continuum model. B3LYP-D3 and M06-2X computations with a 6-31G(d,p) basis set on the oligomeric van der Waals complexes predict the potential of homodiamantane derivatives for surface modiﬁcations with conformationally slightly ﬂexible diamondoid homologues.
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