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The  genera l ly -accepted  va lue  for t he  ox ida t ion- reduc t ion  po ten t i a l  of d iphosphopyr id ine  
nuc leo t ide  (DPN) is t h a t  repor ted  by  BORSOOK1; E'o ~ --0.282 V a t  p H  7.o a n d  3 o°. Th i s  va lue  
differs f rom the  va lue  of - - o . 3 2 0  V (pH 7.o and  25°), ob ta ined  by  combin ing  data2, a for t he  e thano l -  
D P N - a c e t a l d e h y d e  equ i l ib r ium wi th  reliable va lues  for t he  free energy  of fo rma t ion  of aqueous  
e thano l  ( - -43 ,39o  cal.) 4 and  ace t a ldehyde  ( - -33 ,71o  cal.). The  l a t t e r  va lue  is ob ta ined  f rom d a t a  for 
t h e  gaseous  s u b s t a n c e  4 a n d  t he  pa r t i a l  vapour  p ressure  s in solut ion.  

To ob ta in  an  i n d e p e n d e n t  va lue  for t he  D P N  potent ia l ,  t h e  reac t ion  be tween  oxidised and  
reduced  DPN,  isopropanol and  ace tone  ha s  been s tudied.  T h i s  was found  to be ca ta lysed  b y  crys ta l l ine  
a lcohol  dehydrogenase  prepared  according to RACKER 2. The  equ i l ib r ium c o n s t a n t  is as follows (25 °) : 

[acetone] • [ D P N . H ]  • [H +] 
K = = 7 " 3 " I ° - 9 M  

[isopropanol]. [DP N +] 

T h e r m a l  d a t a  for ace tone  a n d  isopropanol e,%s are in excel lent  a g r e e m e n t  wi th  en t i re ly  inde-  
p e n d e n t  equ i l ib r ium d a t a  for t he  ca ta ly t i c  dissociat ion of gaseous  isopropanol in to  gaseous  ace tone  
and  hydrogen°,X°; t h e  two A F ° va lues  t h u s  ob ta ined  for th i s  reac t ion  differ b y  on ly  65 cal. The  
m e a n  va lue  toge the r  w i th  v a p o u r  p ressure  d a t a  TM 12 g ives  a t  25°: 

isopropanol (aq) = ace tone  (aq) + 2H + + 2e;  A F ° = 5,89o cal.* 

a n d  hence :  

D P N . H  ~ D P N +  + H + + 2e;  A F  ° = - - 5 , 2 o o  cal.* 

Th i s  cor responds  to E 'o  = - - 0 . 3 2 o  V (pH 7.o; 25 °) which  is ident ica l  w i th  t h e  va lue  f rom the  
e thano l - ace t a ldehyde  sy s t em.  In  view of th i s  a g r e e m e n t  and  t h e  re l iabi l i ty  of  the  free ene rgy  da ta ,  
especial ly  those  for t he  isopropanol sys t em,  t h i s  va lue  of E 'o  is e s t i m a t e d  to be correct  to 4- o.oo 5 V. 
Fu l l  e x p e r i m e n t a l  and  theore t ica l  de ta i l s  will  be s u b m i t t e d  for pub l i ca t ion  in  t h e  Biochemical Journal. 
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* The  s t a n d a r d  s t a t e  for d issolved reac tan t s ,  inc lud ing  t h e  h y d r o g e n  ion, is un i t  ac t iv i ty  (1 M).  
A l t h o u g h  these  are  hypo t he t i c a l  condi t ions  for m a n y  biological react ions,  the i r  use  in  free ene rgy  
ca lcula t ions  is b o t h  va l id  and  convenien t .  


