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We have carried out the theoretical investigations of the interaction of the diethylphosphoric acid with the 3-(1,3,5-triphenyl-1,3,5-triazacyclohexane)tricarbonyl-molybdenum(0) and -tungsten(0), as well as with some cis-bisnitrileplatinum(II) and –palladium(II) complexes. For all complexes the following routes were analyzed: a)  the stabilization of the ОН-tautomeric form via the σ3-phosphorus atom coordination with the metal; b) the oxidative addition of the P–H bond to the metal’s core; c) the coordination of the diethylphosphite with the metal via the phosphoryl group oxygen.
The associative reaction mechanism was proposed for all platinum and palladium complexes, for the molybdenum and tungsten complexes the dissociative route either via the dissociation of the carbon monoxide or with the triazinane haptotropic rearrangement was mentioned.
The most favorable for the molybdenum and platinum complexes were the reactions of the oxidative addition of the P–H bond to the metal’s core. For the molybdenum complexes this addition can proceed via the dissociation of two carbonyl ligands or only one carbon monoxide dissociates and the triazacyclohexane moiety varies its coordination mode from bident to trident. For the platinum complex the oxidative addition is not the final stage – after the formation of the oxidative addition product it swiftly decomposes eliminating the hydrogalogen and forming the platinum complex with the four-coordinated platinum core.

The tungsten complex reaction routes calculations show that in this case the most favorable reaction is the stabilization of the ОН-tautomeric form via the σ3-phosphorus atom coordination.

Palladium(II) complexes prefer to coordinate with the metal core via the phosphoryl group oxygen. 
The theoretical data obtained are in good agreement with the experiment and can be used for the design of the transition-metal catalyzed phosphorylation reactions.
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