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It  was shown by means  of  UV and IR spec t roscopy  and the ionization constants that  the tau-  
t o m e r i c  equi l ibr ium of 2 -amino-  and 2 -mercap t e  der iva t ives  of 3 -methyl -3H- imidazo[4 ,5-  
b]pyridine i s  shifted to favor  the amino and thione fo rms ,  respec t ive ly .  

An extensive amount  of l i t e r a tu r e  [1, 2] has  been devoted to the invest igat ion of the a m i n e - i m i n e  and 
t h i o n e - t h i o l  t au tomer i sm of amino and mercap to  der iva t ives  of he te rocye l i c  compounds. The resu l t s  of 
invest igat ions  in this a r e a  a t tes t  to the fac t  that  in a lmos t  all  cases  the equi l ibr ium of the t au lomer ic  t r a n s -  
format ion is  shifted p rac t i ca l ly  complete ly  to favor  aminoaromat ic  and thione s t ruc tu re s .  

The s t r u c t u r e s  of  2 -amino-3-methy l -3H- imidazo[4 ,5-b]pyr id ine  ~I) and 2 - m e r c a p t o - 3 - m e t h y l - 3 H -  
imidazo[4,5-b]pyr idine  (ID a r e  examined in the p re sen t  p a p e r  for  the f i r s t  t ime f rom the point of view of 
the possi bility of p ro to t rop ic  t au tomer i sm  fo r  them.  

A s imi la r i ty  in the absorpt ion  of I and Iff is  observed  on compar i son  of the UV spec t r a  of aqueous 
solutions of amine I and model  compounds HI and IV, which co r respond  to the t au tomer ic  amino and imino 
fo rms  of I and fa, whereas  the spec t rum of imine IV di f fers  considerably  f rom the spec t r a  of I and HI; this 
may  s e r ve  as  ev idence  for  an amino s t ruc tu re  fo r  I (Figs.  1-3). 
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The IR spec t rum of a dilute solution of I in carbon t e t rach lo r ide  contains bands at  3394 and 3480 
em -1, which a r e  typical  for  the absorpt ion of a p r i m a r y  amino group. The resu l t s  of m easu rem en t s  of the 
ionizat ion constants  of amine I (PKBH+ 5.74) and of amodel  compounds - 2 -d imethy lamino-3-methy l -3H-  
imidazo[4,5-b]pyr idine (lII, PKBH+ 5.41) and 1 ,3 -d ihydro- l ,3 -d imethy l -2H- imidazo[4 ,5 -b]pyr id ine -2- imine  
(IV, PKBH+ 9.44), which a r e  f ixed t au tomer i c  fo rms  of the amine under  considerat ion - a re  in agreement  
with this conclusion. As seen  f rom a compar i son  of the PKBH+ values p r e sen t ed  above, the basici ty  of 
imine IV is much higher  than the basic i ty  of model  amine ]II. In addition, the ionization constants of the 
l a t t e r  compound and I a r e  approx imate ly  ident ical .  Inasmuch as  bases l:ff and IV fo rm  a conjugate acid of 
the same type in acidic media  [3],* one can eas i ly  calculate  the constant of the t au tomer ic  equi l ibr ium for  
I: pK T =9.44 - 5.215 =4.23, and K T = 5 . 8 -  10 -4. This is  the usual value of the constant  for  mos t  amino 

* The c loseness  of the second ionization constants  of the conjugate acids of I (PKBH+ - 0.90) and IV 
(pKBH+ -- 1.03) may  s e r v e  as  an addit ional  conf i rmat ion of this.  

The ef fec t  of one methyl  group (0.2 pK) [4] was taken into account in the pKBH+ value of amine HI. 
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UV spectra in water of the neutral (B) and 
protonated (BH +) f o r m s  of 2 - a m i n o - 3 - m e t h y l - 3 H -  
imidazo[4 ,5 -b]pyr id ine .  

Fig .  2. UV spec tra  in water  of the neutral  (B) and 
protonated (BH +) f o r m s  of  2 - d i m e t h y l a m i n o - 3 -  
m e t h y l - 3 H - i m i d a z o [ 4 ,  5-  b]pyridine. 
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Fig.  3. UV spec tra  in water  of the neutral  (B) and protonated 
(BH +) f o r m s  of 1 , 3 - d i h y d r o - l , 3 - d i m e t h y l - 2 H - i m i d a z o [ 4 , 5 - b ] -  
p y r i d i n e - 2 - i m i n e .  

Fig.  4. UV spectra  in water  of neutral 2 - m e r c a p t o - 3 - m e t h y l -  
3H- imidazo[4 ,5 -b]pyr id ine  (ID and 2 - m e t h y l m e r c a p t o - 3 -  
m e t h y l - 3 I t - i m i d a z  o[4 ,5-  b]pyridine (VI). 

h e t e r o c y c l e s  and i s  much  lower  than the tautomer ic  equi l ibrium constant for 2 - a m i n o - l - m e t h y l b e n z i m i d -  
azo l e  (V) [4], which i s  the c l o s e s t  s tructural  analog of the invest igated amine .  

The prob lem of the t h i o n e - t h i o l  t a u t o m e r i s m  of II was  a l so  studied by var ious  methods .  An analy-  
s i s  of  the IR spectra  of dilute so lut ions  of II in carbon t e t r a c h l o r i d e  m a k e s  it poss ib le  to confidently a s -  
sign a thione form to this compound. In fact,  a band of N - H  stretching vibrat ions i s  r ecorded  dist inct ly  
at 3460 cm -1, w h e r e a s  the corresponding  S - H  band (2500-2600 cm -l)  i s  absent in the spec trum.  The dif-  
f erence  in the UV spectra  of aqueous so lut ions  of thione II and 2 - m e t h y l m e r c a p t o - 3 - m e t h y l - 3 H - i m i d a z o -  
[4 ,5-b]pyridine (VI) - the fixed thiol  f orm - indicates  the thione s tructure  of mercapto imidazopyr id ine  II 
(Fig.  4). A c o m p a r i s o n  of the ion izat ion  constants  of  II (pKBH+ 0.65) and VI (PKBH+ 2 . 8 1 ) l e a d s t o t h e  same 
conclus ion.  Such great  disparity  in the bas ic i t i e s  can be l inked only to different pos i t ions  of the s ite  of 
addition of a proton in these  compounds,  and inasmuch  as  VI mode l s  m e r c a p t o  form II, it should have a 
thione s tructure .  
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Thus I ex i s t s  in the amino fo rm,  whe reas  II exis ts  in the thione fo rm in solut ions in both nonpolar  
and po l a r  so lvents .  

E X P E R I M E N T A L  

The subs tances  were  synthes ized  by the method in [6-8]. The IR s p e c t r a  were  r eco rded  with a UR- 
20 s p e c t r o m e t e r .  The UV s p e c t r a  were  r e c o r d e d  with an SF-16 spec t ropho tomete r .  The bas ic i ty  constants  
were  de t e rmined  s p e c t r o p h o t o m e t r i c a l l y  in aqueous solutions at 25 ~ [9]. 
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