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The l i t e ra tu re  contains ve ry  little data on the UV spect ra  of alkoxy-substi tuted amino and oxo de r iva -  
fives of s - t r i az ine ,  and there  has been vir tual ly no theoret ical  t rea tment  of the data that do exist. 

The UV spect ra  of 2 ,4 ,6 - t r ime thoxy-s - t r i az ine  were  obtained for the f i rs t  t ime in [1, 2]. The spect ra  
of this compound were  studied in grea te r  detail in [3]. The spec t ra  of 2 ,4 ,6 - t r imethoxy-s - t r i az ine  in v a r i -  
ous solvents were  presented.  The spec t ra  of other compounds of this case  a re  not p resen t  in the l i t e ra ture  
available to us. 

In this paper  we p resen t  the spec t ra  of the molecules  and ions of methoxy-subst i tuted amino and oxo 
der ivat ives  of s - t r i az ine .  The molecu la r  s t ruc tures  of these compounds were  studied, and theoret ical  ca l -  
culations of their  e lectronic spec t ra  (~ --* 7r* and n ~ 7r * transit ions) were  per formed.  

We obtained 2,4,6 - t r imethoxy-s  - t r iaz ine  f rom 2,4,6 - t r ichloro  -1,3,5 - t r iaz ine  and methanol;  2 ,4-dia l -  
l y loxy -6 -amino - s - t r i a z ine  was obtained f rom 2 ,4 -d i ch lo ro -6 -amino- s - t r i az ine  (which was synthesized by 
bubbling gaseous ammonia  through a solution of 2 ,4 ,6 - t r i cb lo ro - l , 3 ,5 - t r i az ine  in d ry  acetone a t - 1 0  ~ and 
allyl alcohol;  2 -al lyloxy-4,6 -diamino - s - t r i az ine  was obtained f rom 2 -chloro -4,6 -d iamino-s  - t r iaz ine  (which 
was synthesized by bubbling gaseous ammonia  through a solution of 2 ,4 ,6 - t r i ch lo ro - s - t r i az ine  in benzene 
at  50 ~ and allyl alcohol;  2 -methoxy-4,6 -d iamino-s - t r i az ine  was obtained from 2 -chloro-4,6  -d iamino-s  - 
t r iazine and methanol.  The react ions  were  ca r r i ed  out in the p resence  of sodium hydroxide. All of the 
compounds obtained (and their  intermediates)  were  identified f rom IR spectra .  

The experimental  data on the electronic spec t ra  a r e  presented in Table 1 t along with the resul ts  of 
theoret ical  calculations for all of the possible compounds (including those that were  not isolated). 

The method of additive construct ion of the s t ruc tu res  of the compounds under considerat ion was used 
for the calculat ions of the 7r --* 7r* and n --* 7r* t ransi t ion by the methods in [5,6]. The multiplicit ies of the 

(:) (+) 
> C ~  O and > C "-" NH 2 bonds in all of the molecules  were  considered to be 1.60, while the multiplicit ies of 

- (+) 
the C:  ~ "" O~and C . . . .  NH 2 bonds were  taken as 1.20. 

e 
To calculate the multiplici ty of C" " " "OR we used the data ~ f rom the UV spect rum of 2 ,4 ,6- t r imethoxy-  

O 
s - t r i az ine  and calculated its s t ruc ture  by the method of [4]. We used the multiplicity of the C . . . .  OCH3 
bond found in this way in the calculations of the other  compounds. 

The multiplici ty of the r ing  bonds and the effective charges  were  determined f rom the formula p r o -  
posed in [5]: 

q~ = ~ n ~  - -  Q~, 

where  q# is the effective charge  of a tom #, ngv is the multiplicity of the ~t- v bond, and Q# is the valence 
of the C, N, and O a toms (four, three ,  and two, respect ively) .  

t The sys tem proposed in [7] was used to depict  the s t ruc tura l  formulas .  
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TABLE i. 
M e t h o x y  D e r i v a t i v e s  of  s - T r i a z i n e  

No. Structural formula 
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T A B L E  1. ( C o n t i n u e d )  

No. Structural formula 
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TABLE 2. Dissoc ia t ion  Constants  of Alkoxy-Subst i tuted Amino 
and Oxo Der iva t ives  of s - T r i a z i n e  

Compound ur llitera~I Compound 

2-Allyloxy-4, 6-dlamino-s- 
triazine 
2-Methoxy-4, 6-diamino-s- 
triazine 

3.80 3, 8] amino-s-triazine 
3,50 2,4, 6-Trirnethoxy-s- 

triazine 

pKa 

our ]literature 
data ldat a 

0,40 0, I] 

The  p roposed  addi t ive s chem e  was checked by calcula t ion of the e lec t ronic  spec t r a  (~ - -  ~* and n 
-~ ~* t rans i t ions)  by the s imp le  MO method with the s y s t e m  of p a r a m e t e r s  in [6, 7] and by compar i son  of 
the calcula ted values with the exper imenta l  r esu l t s .  The  mean  a r i thmet i c  values  of the deviat ion was ~ 8 
nm and is in a g r e e m e n t  with the cor responding  value obtained for  amino and oxo de r iva t ives  of s - t r i a z ine .  
I t  can consequent ly  by a s s u m e d  that  the deviat ions in the ca lcula t ions  of the s p e c t r a  of o ther  molecu les  and 
ions for which no experimental data are available do not exceed this value. 

The calculations that we performed make it possible also to establish the nature of the absorption 
bands observed. In all cases, the calculated wavelength of the ~ --* ~r * electron transition coincides with 
the longest wave absorption maximum or with the distinctly expressed inflection on the absorption curve. 
The calculation of the n --~ 7r * transitions gives considerably larger (~ny*)cal values and cannot be compared 
with the observed transitions. In the case of 2,4,6-trimethoxy-s-triazine, the inflection of the absorption 
curve at 222 nm detected in [3] cannot, as seen from Table 1, be ascribed to the n --~ 7r* transition in view 
of the s the difference from (~ n~*)cal is too great. A check of the wavelength of the absorption max- 
imum of 2,4,6-trimethoxy-s-triazine confirms the results in [2]. The presence of a plateau on the absorp- 
tion curve of this compound at 220-224 nm and pH 2-4 is explained by the appearance of a singly protonated 
ion with ~max = 220 nm rather than by the presence of oxidation product impurities, as proposed in [3]. 
This plateau coincides with the inflection on the absorption curve presented in [3] and possibly has the same 
nature. It should be noted that no trace was seen of the maxima or hn~leetions on the absorption curve at 
200 nrn pointed out by Paoloni and Cignitti [3]. 

In the course of the study we determined the dissociation constants (Table 2) of 2-methoxy-4,6-di- 
amino-s-triazine, 2-allyloxy-4,6-diamino-5-triazine, 2,4-diallyloxy-6-amino-s-triazine, and 2,4,6-tri- 
methoxy-s-triazine by speetrophotometrie titration. 
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