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Rza Abbasoglu 

Department of Chemistry, Karadeniz Technical University, 61080 Trabzon, Turkey

E-mail:  rabbas@ktu.edu.tr , Telephone: +90-462-377-2595, Fax: +90-462-325-319
Abstract 
Transannular electrophilic addition reaction of halogens to face-to-face (juxtaposed) double bonded strained alkenes were theoretically investigated. General rules that allow us to stipulate the factors that direct the main steps of the energy hypersurface of reactions as well as the products were established. Direction of the reaction flow is determined by direction of intramolecular skeletal isomerisation of cyclic-bridged halogenium cation and isomerisation takes place to create a more stable skeletal structure. Stability of resultant skeletal structure is determined by the number of σ bonds between isolated double bonds of the alkene and bonding-type of double bonds (N- and U-type). When the number of σ bonds between double bonds of the alkene is three (m=3), the reaction takes place to predominantly give an N-type product, and when four(m=4), N- and U-type products are formed. Structure and stability of cation intermediates (bridged, N- and U-type cations) of electrophilic addition reaction of homohipostrofen molecule, whose double bonds were linked by three σ bonds, with bromine were investigated by DFT methods in detail. Also the addition reaction of endo,endo-tetracyclo[6.2.2.23,6.02,7]tetradeca-4,9-dien molecule, whose double bonds were linked by four σ bonds, with bromine were investigated by quantum chemistry.
Povzetek
Teoretično smo proučevali elektrofilno adicijo halogenov na sosednja mesta v alkenih. Določili smo splošna pravila, ki nam omogočajo določanje dejavnikov pri usmerjanju  glavnih stopenj te reakcije. Ugotovili smo, da je smer reakcije odvisna od usmerjenosti intramolekularne skeletne izomerizacije ciklično premoščenega halogenskega kationa.  Izomerizacija  poteče tako, da nastane bolj stabilna skeletna struktura. Njeno stabilnost smo določili s številom σ vezi med izoliranimi dvojnimi vezmi v alkenu in dvojnimi vezmi  N- in U-tipa. Če je število σ vezi med dvojnimi vezmi v alkenu tri (m = 3), reakcija poteka pretežno tako, da dobimo produkt N-tipa, pri m = 4 pa nastanejo produkti N- in U-tipa. Strukturo in stabilnost kationskih  intermediatov (premoščen, N in U-tip) pri elektrofilni adiciji  smo natančno preučili z metodo DFT.
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