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The item to be discussed here is the reasons of the reactivity of the complexes of metal carbonyls with 1,3-heterodienes towards the dialkylphosphites.
Our investigations revealed that the hydrophosphorylation of the 1-oxo-1,3-dienes within the chromium group metals coordination sphere led to (-hydroxyphosphonate formation either for (C,C)(2- or for (C,C)(2-; (C,O)(2-coordination of the 1-oxo-1,3-diene.
These observations together with the information concerning the promotion of the nucleophilic attack towards the double bonds of the electron-rich alkenes being coordinated allowed us to count that the role of the metal core in such transformations is rather more explicit than just being the “protecting group”. In order to study the real reasons of the changes in the 1-oxo-1,3-dienes reactivity caused by the coordination we conducted to perform quantum-chemical investigations of the organometallic derivatives of (-enones using the RHF and DFT calculation methods.
The results of our calculations showed the essential distortion of the geometry of the oxodiene coordinated to the metal centre. We observed the significant lengthening of both C=C and C=O bonds as well the distortion of valent and torsion angles. The results observed are in good agreement with the classical DCD model of the bonding in the (-complexes and with the literature data concerning the geometry characteristics of the 6th group metals’ organometallic species. The geometry changes  led to the loosing of the planarity of oxodiene molecule. This unequivocally evidenced for the weakening or even the disappearance of the conjugation between olefin and carbonyl fragments of the coordinated (-enone. The same results were observed for the geometry properties of the 1-aza-1,3-dienes and 1-thioxo-1,3-dienes being coordinated to the pentacarbonylmetal [(C,C)(2-coordination mode] or tetracabonylmetal [(C,C)(2-; (X)(1-coordination mode].
In order to check our proposals considering the topic of the loss of conjugation caused by coordination we estimated the values of the “ligands’ stress energies” that can provide us with the semiquantitative information concerning the fate of the conjugation in the coordinated unsaturated molecules. The factors influencing the “ligands’ stress energy” for different complexes are dicussed
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