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ACIDITY, HYDROGEN BONDING AND TAUTOMERISM ENTHALPIES
OF PrOSPHORIC ACIDS IN SOLUTION AND IN GAS PHASE

V.V.OVCHINNIKOV, I.S.ANTIPIN, R.F.GAREYEV, and
R.A.CHERKASOV

Kazan State University, Lenin St. 13, Kazan 420008,
USSR

Factors promoting the hign reactivity of phospnoric acids
towards alkenes, and their dual reactivity have not been
studied thorougily. Using the thermochemical "pure base"
method (Arnett, 1367) we determined hydrogen bond formation
enthalpies (AH ¥ 0.5 kJ/mole) of five-memobered (-15+ -23),
seven- and six-membered (-3+ -5) cyclic and acyclic (0+ -2)
phosphoric acids with acetone. Stronger proton donor prop-
erties of 2-hydro-2-oxo-4,5-dimethyl~-1,3,2-dioxaphospholane
in comparison with diethylphosphite were demonstrated by
determining their equilibrium acidity constants in tetra-
hydrofuran (17.4 and 20.9 correspondingly), cyclohexylamine
(15.7 and 20.7), ethylenediamine (16.4 and 20.8) and anili-
ne (13,5 and 20.5). Differences in ApKa in different sol-
vents are caused by solvation effect - hydrogen bonding of
solvent with ambidental anion >$-0" for cycle and >P=0 for
acycle. The tautomerisin enthalpies of some phosphoric acids
were determined using their ability to react with sulfur in

solutions. AH, value represents difference AH, - AH reac-

t 1 2}
tion of phosphite tautomer with ROZPOH + [s]

sulfur was modelled by reaction:

RO,PCEt+[S]}-RO,PSOEL (AH2).

0
7 ;
RO,PC_ + [S]] A

2 2
Tautomerism entnalpies of phos- H t
pnoric acids were calculated AHI AHZ
according to the equation:
ROZPSOH ROZPSOEt /,S
AKIZS AN -AH, -AH +AH + RO,PZ
t 1 2 " solv. solv. 2 \\OH
ROZPHO ROZPOEt
+AH -AH
solv. solv.
Aﬂgast7 xJ/mole: (EtO),PHO 68, 8:Pao 61, j:g)PHO 37.
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