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A C I D I T Y ,  HYDROGEN BONDING AND TAUTOMERISM ENTHALPIES 
OF ?iIOSPHORIC ACIDS IN SOLUTION AND IM GAS PHASE 

V.V.OVCHINXKOV, I .S. AWTIPIN, R. F.GAREYEV, and 
R.A. CHERKASOV 
Kazan S t a t e  Un ive r s i ty ,  Lenin S t .  13 ,  Kazan 420008, 
USSR 

Factors promoting t h e  h igh  r e a c t i v i t y  of phosphor ic  a c i d s  

towards a l k e n e s ,  and t h e i r  d u a l  r e a c t i v i t y  have n o t  been 

s t u d i e d  thorougiily.  Using t h e  thermochemical "pure  base"  

method ( A r n e t t ,  1367) w e  determined hydrogen bond format ion  

e n t h a l p i e s  ( A X  0.5 kJ/mole) of five-membered (-15+ - 2 3 ) ,  

seven- and six-membered ( -3+ - 5 )  c y c l i c  and a c y c l i c  (0+ - 2 )  

phosphoric  a c i d s  w i t h  ace tone .  S t r o n g e r  pro ton  donor prop- 

ert ies of 2-hydro-2-oxo-4,5-dimetnyl-l,3,2-dioxaphos~holane 
i n  comparison w i t h  d i e t h y l p h o s p h i t e  were demonstrated by 

de termining  t h e i r  e q u i l i b r i u m  a c i d i t y  c o n s t a n t s  i n  t e t r a -  
hydrofuran ( 1 7 . 4  and 2 0 . 9  c o r r e s p o n d i n g l y ) ,  cyclohexylamine 

(15.7 and 20.71, e thylenediamine  (16.4 and 20.8) and a n i l i -  

ne (13.5 and 20 .5) .  DifEerences i n  A p K a  i n  d i f f e r e n t  sol-  
v e n t s  are caused by s o l v a t i o n  e f f e c t  - hydrogen bonding 02 

s o l v e n t  w i t h  ambidental  an ion  :P-O- f o r  c y c l e  and >P=O f o r  

acyc le .  The tautoinerisin e n t h a l p i e s  of some phosphoric  a c i d s  

were determined us ing  t h e i r  a b i l i t y  t o  react w i t h  s u l f u r  i n  
s o l u t i o n s .  AH value r e p r e s e n t s  d i f i ' e rence  AH - AM2; reac- t 1 
t i o n  of phosphi te  tautomer wi th  

s u l f u r  w a s  node l l ed  by r e a c t i o n :  

R02POEt+[S]+R022SOEt ( A H 2 )  . 
"lautomerism e n t h a l p i e s  of pnos- 'H 

1 
pnor i c  a c i d s  were c a l c u l a t e d  

accord ina  t o  t h e  eaua t ion :  
d 

R02PS6H R02PSOEt 

solv. + +AH so 1 v . AHgaS=PH, t -AH2-AH 

R02PH0 R02POEt 

+AHsolv. -AHsoIV. * 

RO,POH + [sl 
L 

-t 
1 

AH 

RO PHs 
'OH 
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