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The pK a values have been determined spec t romet r i ca l ly  of the 5, 8, 8 - t r imethy l -2 ,  4, 6 - t r ioxo-1 ,2 ,  3 , 4 , 5 , 6 ,  
7 ,8 ,9 ,  10-decahydropyrimido[4,  5-b]quinotines I a - I c ,  the 5,8,  8 - t r ime thy l -2 ,4 ,6 - t r i oxo -1 ,2~  3 , 4 , 6 , 7 ,  8 9- 
octahydropyr imido[4,5-b]quinol ines  IIa and IIb, the 2 , 4 , 6 - t r i o x o - 5 - p h e n y l - 1 , 2 ,  3,4,  5, 11-hexahydro-11- 
azapyr imido[4 ,5-b] f luorenes  I I Ia-I I Ic ,  and the 4-amino urac i l s  IVa-IVc.  The following sequences of the 
dissocia t ion of the protons attached to the ni t rogen atoms have been establ ished:  for  I, N(0 > N(10) > N(3); 
for  II, N(i ) >N(3); for  III, N(11) > N(1) > N(3); and for IV, N(3 ) > N0). 

The presen t  work was devoted to a de terminat ion  of the dissociat ion constants  of n i t rogen-conta in ing  
mul t inuc lear  compounds that we have synthesized previously:  the 5,8,  8 - t r i m e t h y l - 2 , 4 , 6 - t r i o x o - 2 , 2 ,  3,4, 5,6,  7, 8, 
9, 10-decahydropyr imido[4,5-b]quinol ines  I a - I c ,  the products of the i r  oxidation IIa  and IIb [ 1], and the 2 , 4 , 6 - t r i o x o -  
5-phenyl-  1,2, 3 ,4 ,5 ,  l 1-hexahydro- 11-azapyr imido[4 ,5-b] f luorenes  I I Ia-I I Ic  [2]. The pKa values of the corresponding 
te t rahydropyr imidoazaf luorenes  could not be de termined because of the i r  ex t remely  low solubil i ty in aqueous 
solutions.  The IR spect ra  of some 4-amino  urac i l s  (IVa-IVc) have been recorded and the i r  dissociat ion constants  
have been calculated.  
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All the compounds mentioned are  polybasic  acids.  We were in teres ted  in the sequence of dissociat ion and also 
in the influence of the res idua l  n i t rogen- f ree  conjugate par t  of the molecule  on the mobi l i ty  of the protons 
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The resu l t s  that we obtained a re  given in the table and in Figs .  1 -3 .  In a compar ison of the pK a values of 
compounds of the se r i e s  I a - I c  we may note the low pKa value of Ia, having no subst i tuents  on the ni t rogen atoms.  
When the hydrogen on N0} is replaced by a methyl  group (Ib), the pKa value inc reases  markedly  and the UV specti~um 
of the anion of compound Ib is different f rom that of the anion of compound Ia (Fig. 1,2) which shows a change in the 
s t ruc ture  of the anions.  Consequently,  in compound Ia the hydrogen on N0) dissocia tes  f i r s t .  The UV spect rum of the 
anion of compound Ic is s imi l a r  to that of the anion of compound Ib; the pKa values of these compounds are  also 
ex t remely  close.  This makes it possible  to assume that the same proton, i . e . ,  that at N(i0), d issocia tes  in both cases .  
The nature  of the UV spectra  and the bathochromic shift of the maxima in an alkaline medium of compounds Ib and Ic 
correspond to the di(oxovinyl)amine system that we have studied previous ly  [3]. It follows f rom this that the sequence 
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of d i s soc ia t ion  of the pro tons  in I i s :  NO) > N00 ) > N(3 ). It was imposs ib l e  to de te rmine  the d i s soc ia t ion  constants  of 
the anions of compounds Ia and Ibo 
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Fig .  1. UV s p e c t r u m  of 5 ,8 ,  8 - t r i m e t h y l -  
2 , 4 , 6 - t r i o x o -  1,2,  3 , 4 , 5 , 6 , 7 , 8 ,  9, 10- 
decahydropyr imido[4 ,5 -b ]qu ino l ine  (Ia) : 
1) pH 3.97; 2) pH 6.18; 3) pH 6.79; 4) pH 

'7.00; 5) pH 9.00 

In the case  of the py r imidoazo f luo renes  I I I a - I I I c ,  the s t ruc tu r e  of which contains  a benzoylene grouping,  the 
na ture  and sequence of the d i s soc ia t ion  of the pro tons  a r e  d i f ferent .  As  a r e su l t  of the s t rong  influence of the 
benzoylene  grouping the pro ton  at  N 0 0  d i s s o c i a t e s  f i r s t .  To demons t r a t e  the sequence of the d i s soc ia t ion  of the p ro tons  
it is  suff icient  to compare  the absorp t ion  s p e c t r a  of I I I a - I I I c ,  which proved  to be a lmos t  ident ica l  (Fig .  3). 
Consequently,  in a l l  c a s e s  s i m i l a r  anions a r e  f o r m e d  in an a lka l ine  medium.  This  is poss ib le  only if the pro ton  at 
N(H) d i s s o c i a t e s  f i r s t .  F o r  the anion of IIIa we obtained pKa2 = ]1.49, and in the case  of IIIb it was imposs ib l e  to 
d e t e r m i n e  PKa2, s ince  pKa2 > 13. It fol lows f rom this  that  the sequence of d i s soc ia t ion  is :  N(~) > N0) > N(3 ). 
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Fig .  2o UV spec t rum of 1,5,  8 , 8 - t e t r a m e t h y l -  
2 , 4 , 6 - t r i o x o -  1 , 2 , 3 , 4 ,  5 , 6 , 7 , 8 , 9 ,  10- 

decahydropyr imido[4 ,5 -b ]qu ino l ine  (Ib): 
1) pH 6.65; 2) pH 9.23; 3) pH 9.61; 4) pH 10.42; 

5) pH 13.80. 

Compounds I I a - I I c ,  which have a p y r i d i n e  r ing,  unlike I a - I c  have only two pro tons  capable  of d i s soc ia t ion  under 
the given condi t ions (sequence of d i s soc ia t ion :  N(1 ) > N(3)). 

It is interesting to compare these results with the dissociation constants of the 4-amino uracils (IVa-IVc). The 
mobilities of the protons at N(I ) and N(3 ) differ markedly: for IVa, pK a = 8.39 and for IVc pK a = 8.68; in contrast to 
this, for IVb pK a = 11.00. It follows from this that the protons of these compounds dissociate in the following sequence: 
N(~) > NO). The same sequence of dissociation of the protons of 4-amino uracil is preserved if the perimidine ring is 
included in the structure of a multinuclear compound. 

The r e s u l t s  that  we have obtained show that the mobi l i ty  of the pro ton  of the d ihydropyr id ine  r ing  can be 
i n c r e a s e d  on conjugation with a benzoylene grouping.  In the 4 -amino  u rac i l  r ing,  r e g a r d l e s s  of whether  it f o r m s  pa r t  
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of a mul t inuc lear  sys tem or not, the proton attached to the ni t rogen adjacent to the amino group is always the f i r s t  
d issociate .  
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Fig.  3. UV spect rum of 1 , 3 - d i m e t h y l - 2 , 4 , 6 -  
t r ioxo-5-phenyl -  1,2, 3 ,4 ,5 ,  11-hexahydro- 11- 
azapyr imido[4 ,5-b]f luorene  (IIIc): 1) pH 1.00; 
2) pH 5.36; 3) pH 5.80; 4) pH 6.60; 5) pH 12.55. 

The dissocia t ion constants  were de termined by the spectrophotonmtric  method. The working solutions were  
p repared  by d issolv ingthe  subs tances  under  invest igat ions ine thanol  or d imethylformamide (concentrat ions 2 • 10 - 3 -  
5 x 10-3M} with subsequent 100-fold dilution with aqueous buffer solutions [4] to the requ i red  pH. 

The analyt ical  wavelength Xanal was found f rom spectra  taken on a UV-2 automatic spectrophotometer  and the 
points of the pKa values were de termined on an SF-4 ins t rument  in buffer solutions with pH values of pKa, pKa �9 0.2, 
and pK a + 0.4. The e r r o r  of the method does not exceed 0.06 pK a units .  In the case of IIIc, the substance decomposed 
in an alkaline medium and the t rue  value of the optical densi ty of the anion was found by extrapolat ing the curve of the 
absorpt ion as  a function of the t ime to "zero t ime.  N The pH values of the working solutions were  read with an 
accuracy  Of ~0.4 units on a LPU-01 labora tory  pH-mete r .  The influence of the ionic s t rength was not taken into 
account.  
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