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The compounds exhibiting hypervalent interactions of nonbonded atoms may be 
used as models of prereaction and transition states of nucleophilic substitution 
reactions. Our studies of the molecules X(CH>)?-O-PCl> ( X  = H ( I ) ;  SCN (2); C2H, (3); 
CH,O (4); CI (5)) revealed the possibility of subtle intramolecular 1-5 attractions 
between the sulfur (2) [ I ]  or the oxygen (4) or the chlorine (5) and the phosphorus 
atoms. The attractions influenced perceptibly only the energy of the conformers with 
intramolecular contacts between the heteroatoms. A substantial energetical preference 

of the convoluted conformers (B) in the 
liquid state was observed in the case of 
2. 4 and 5. In contrast. the molecules 1 
and 3 preferred to exist in liquid in 
extended conformations (A). These 

dramatic changes cannot be explained by steric reasons or Coulomb attractions, and 
thus were attributed to hypervalent attractions between the heteroatoms. The relative 
energies of (A) and (B) conformers were used in quantitative assessing of the 
hypervalent interactions. The energetical effect of the interactions was evaluated to be 
-2 - 4.5 kcal/mole in the liquid state. 

The Kazan authors are indebted to Russian Foundation of Academic Research 
for financial support (Grant no. 97-03-3369]) 
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