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Among the 3-subst i tuted pyrimido[4, 5-e] [1,2,4]triaz ine-6, 8-diones that we have synthesized, compounds 
have been detected which possess  an ant i inf lammatory activity [1]. Inv iewof  this, to elucidate the link between 
s t ruc ture  and ant i inf lammatory activity it  appeared desi rable  to obtain new derivat ives  of this class.  At the 
same time, to asce r ta in  the role of the annellated pyridine ring it  was of in teres t  to study the biological p rope r -  
t ies  of 3-subst i tuted der ivat ives  of the methylamide of 5 -methy lamino- l ,2 ,4 - t r i az ine -6 -ca rboxy l i c  acid, all the 
more since some compounds of this se r i e s  are readi ly obtained by the hydrolyt ic  cleavage of the corresponding 
pyrimido[4,5-e] [1,2,4]triazines [2]. 

In a preceding investigation [1] it  was shown that 3-alkylsulfonyl groups in the pyrimido[4,5-e][1,2,4]tr i -  
azine-6,8-diones (Ia, b) can be replaced under  mild conditions by residues of amines and of hydrazine and also 
by anions such as N.~, SCN-, OCN', and S 2-. In the presen t  investigation it has been established that the alkyl-  
sulfonyl group can also be replaced by weaker  nucleophiles - he te rocyc l ic  amines. Thus, the reaction of the 
sulfone (ia) with 2-aminothiadiazole at room tempera tu re  gave 3-( thiadiazol-2 ' -ylamino)-5,6,7,  8 - te t rahydro-  
pyrimido[4,5-e]  [1,2,4]triazine-6, 8-dione (II). 
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The react ion of (Ia) with a twofold molar  excess  of isonicotinic acid hydrazide takes place s imi la r ly  with 
the format ion of 3•isonicotinoy•hydrazin•-5•6•7•8•tetrahydr•pyrimid•[4•5-e][••2•4]triazine•6•8•dione (III). The 
react ion of the sulfone (Ia) with 5-ni t rofurfuryl idenehydrazine  gave 3- (5 ' -n i t ro fur fur -2 ' -y l idenehydraz ino) -  
5,6, 7 ,8- te t rahydropyr imido [4,5-e ] [1,2,4]triazine-6, 8-dione (IV}. 

A promis ing route to obtaining new der ivat ives  of pyrimido[4,5-e][1,2,4] t r iazine-6,8-diones is opened up 
by the react ion of the sulfones (Ia and b) with C-nucleophiles.  It is known that the rep lacement  of a 3-alkylthio 
group in a 1 ,2 ,4- t r iazine by a malononitr i le  res idue takes place only whenthe reactants  a re  subjected to p ro-  
longed boiling in pyridine [3]. The sulfonyl der ivat ives  (Ia and b) used in the presen t  investigation proved to be 
ex t remely  react ive  even with respec t  to C-nucleophiles.  In actual  fact, the alkylsulfonyl groups in compounds 
(Ia and b) are  displaced by res idues  of such CH acids as malononitr i le  and ethyl cyanoacetate even at room 
tempera ture .  F o r  the react ion to take place completely it is sufficient to s t i r  compound (Ia) or  (Ib) with the 
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TABLE 1. Compounds [ I - X I )  

II 
III 
IV 
V 

Vt 
VIII 

IX 
Xa 
gb 
Xc, 
Xdl 

XI 

mp, ~ 
(S01v ent) { 

>30o(a) 75-8o] 
>300(a) 75--80 I 
>300(0 8,~-9o1 
275--6(b) 75--801 
>300(a) 65---70] 

>240 (dec.) 65--70 / 
163--4(b) 85--901 
215--~d) 75--80 / 
155-6(d) 75-8o/ 
252--3(e) 85--90 / 
�9 300(d} 90--95 
t82--3(d) 85--90 

Found, % Empirical 
formula 

N 

39,6 C~H4NsO2S 
33,3 CnH 8 N sOs'2HsO 
35,2 CloHoN sOs 
37,9 CaoH~N,O z 
30,0 CloH sN604 
38,0 CIoHvN,O~ 
27,5 C sHxsNsO8 
50,0 CoHnN,O 
46,5 C12HIsN~O 
32, t ClsHx4NeO4 
35,1 CsH sN~O2 �9 H20 
54,1 C6H sN sO 

Catcula~:ed r 9o 

C c H 

29,9 2,3 
39,4 3,3 
37,6 2,0 
46,9 3,1 
43,3 3,2 
47,1 2,9 
37,5 5,4 
36,3 5,7 
39,9 6,5 
56,2 5,8 
36,0 5,4 
34,7 3,9 

H N 

2,1 39,7 
3,6 33,3 
1,9 35,0 
2,7 38,1 
2,9 30,4 
2,7 38,1 
5,1 27,1 
5,6 49,7 
6,2 46,4 
5.5 32,5 
5,4 35,0 
3,9 53,8 

29,8 
39,8 
37,7 
46,7 
43,5 
46,7 
37,1 
36,5 
39,8 
55,8 
35,8 
34,6 

Note: (a) DMFA; 
(1 : 1).  - 

(b) ethanol; (c) pyridine;  (d) water ;  (e) D M F A - w a t e r  

appropr i a t e  CH acid in the p r e s e n c e  of t r i e thy lamine  for  1-1.5 h. Thus,  the reac t ion  of the sulfone fib) with 
malononi t r i le  gave 3-dicyan•methy•-5•7-dimethy•-5•6•8-tetrahydropyridimid•[4•5-e][••2'4]triazine-6'8-di•ne 
fir), and the r eac t ion  of sulfone ffa) with ethyl  cyanoaceta te  gave 3 - ( l ' - c y a n o - l ' - e t h o x y c a r b o n y l m e t h y l ) -  
5, 6, 7, 8 - t e t r ahydropyr id i  mido [4, 5-e  ] [1,2,4 ] t r i az ine-  6, 8-dione firI). 

The IR s p e c t r a  of c r y s t a l s  of compounds fir) and firI) have the absorp t ion  bands of ni t r i le  groups  at2218 
and 2230 e m  -1, r e spec t ive ly .  The v ib ra t ions  of a s soc i a t ed  amide  amino groups  for  compound firI) a re  obse rved  
in the s p e c t r u m  in the f o r m  of b road  bands at 3100 and 3180 c m  -i .  F o r  compound fir) the re  is  no absorp t ion  in 
the 3000-3500 c m  -1 region.  

The de r iva t i ve s  (V) and firI) obtained cons is t  of red  (V) and orange (VI) subs tances .  At the s a m e  t ime,  
the r eac t ion  of 3-ch•oro-6•8-dimethy•-5•6•7•8-tetrahydr•pyrimido[5•4-e][••2•4]triazine-5•7-dione (VII) [4] with 
malononi t r i le  in the p r e s e n c e  of t r i e thy lamine  gave a d a r k  brown dini t r i le  der iva t ive  i s o m e r i c  with compound 

fir). 

' 6% 

The IR s p e c t r u m  of this  compound has  the absorp t ion  bands of ni t r i le  groups at 2193 and 2211 cm -1. 
However ,  in con t r a s t  to the i s o m e r  (V), the IR s p e c t r u m  has a b road  band at  3000-3200 cm -1, which indicates  
the p r e s e n c e  in th is  compound of an a s soc ia t ed  NH group and p e r m i t s  the a s sumpt ion  for  it of the methylene 
s t r u c t u r e  (VIII). 

We synthes ized  me thy lamides  of 3 -subs t i tu ted  5 - m e t h y l a m i n o - l , 2 , 4 - t r i a z i n e - 6 - c a r b o x y l i c  acids f r o m  the 
3-e thylsu l fonyl  de r iva t ive  (IX), obtained by the oxidation of the methylamide  of 3 - e thy l t h io -5 -me thy l amino -  
1 , 2 , 4 - t r i a z i n e - 6 - c a r b o x y l i c  acid [2]. The sulfone (IX) r eac t s  with hydrazine,  methylhydrazine,  aniline, water ,  
and sod ium azide somewhat  m o r e  slowly than the sulfones (Ia and b). Consequently,  more  s e v e r e  conditions 
a r e  n e c e s s a r y  fo r  the complet ion of react ions .  Thus,  when the sulfone (IX) was boiled with a twofold mola r  
exce s s  of hydrazine  in ethanol fo r  2 5-30 min, the methylamide Of 3 - h y d r a z i n o - 5 - m e t h y l a m i n o - l , 2 ,  4 - t r i a z i n e -  
6 -ca rboxy l i c  acid (Xa) was obtained and the reac t ion  with methylhydrazine  the methylamide gave 3 - ~ - m e t h y l -  
h y d r a z i n o - 5 - m e t h y l a m i n o - l , 2 , 4 - t r i a z i n e - 6 - c a r b o x y l i c  acid (Xb). Under  s i m i l a r  conditions, with aniline the 
sulfone (IX) gave the phenylamino der iva t ive  (Xc). Boiling the sulfone (IX) in w a t e r  for  1 h led to the hydroxy 
der iva t ive  (Xd). The reac t ion  with sodium amide yielded the methylamide  of 5 -me thy lamino te t r azo lo [2 ,3 -e ] -  
[1 ,2 ,4 ] t r i az ine -6-ca rboxyl ic  acid (XI). The t e t r azo le  s t ruc tu re  of the c ry s t a l s  of (XI) follows f r o m  the absence  
of an absorp t ion  in the IR s p e c t r u m  of this compound in the 2100-2200 c m  -1 region. The opening of the t e t r a -  
zole r ing of compound (XI) to give the azide i s o m e r  does not take place  even  in t r i f l uo roace t i c  acid solution. 

The pha rmaco log ica l  inves t igat ion was d i rec ted  to the s e a r c h  fo r  an t i in f l ammatory  and ana lges ic  p r o p e r -  
t ies  in the compounds synthesized.  The evaluat ion of the an t i in f l ammatory  and analges ic  act ion of the c o m -  
pounds was c a r r i e d  out as desc r ibed  p rev ious ly  [1]. 
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The invest igat ions showed tha~: com[.ound ~;, ) exhibits  a modera te  analges ic  action, The same  conxoound 
exhibited an an t i in f l ammatory  action comparab le  with the effect  of the cl inically used pheny!butazone. The hy-  
draz ide  (III) shewed a weak an t i in f i ammatory  act ion.  The compounds tes ted  had a low toxicity,  the i r  LDs0 
values amounted to 200-500 m g / kg .  

Thus,  as a resu l t  of the pha rmaco log ica l  invest igat ions p e r f o r m e d  it has been found that  in the s e r i e s  of 
3-substituted pyrimido[4~5-e][l,2,4]triazine-6, 8-diones studied the hydroxy and hydrazino derivatives possess 
an an t i in f lammatory  activity.  At the s ame  t ime,  s i m i l a r  de r iva t ives  of the methylarnide of 5~methylamino-  
1 , 2 , 4 - t r i a z ine -6 - ca rboxy l i c  acid exhibited no such action. 

E X P E  R I  ME N T A  L 

The IR spec t r a  of the compounds were  taken on a UR-20 s p e c t r o m e t e r  (GDR), The samples  were p r e -  
p a l e d  in the f o r m  of mulls  with paraff in  oil. 

3 - ( Thiadiazo-2  ' - y l ami  no) - 5 ~ 6, 7,8 - t e t r a h y d r  opyr imido [4,5 - e  ] [1,2,4 ] tr iaz ine-  6,8 -dione (ii) was obtained by 
s t i r r i f f g - ~ v e n t  ffa) wittT-a twofold mo la r  excess  of ~ ~ m~ nothiadiaz ote for  20-25 rain at 20-25 ~ C. The co lo r -  
l ess  p rec ip i t a te  of (iI) was f i l tered off (see Table I). 

3-Isonic~tinoy~hydrazin~-5~6~7~8-tetrahydr~pyrimid~[4~5-e][~2~4]triazine~6~8-di~ne (HI) and 3 - ( 5 ' - n i t r o -  
fu r fu r -2  ' -y l idenehydraz ino) -  5,6,7,8-tet  r ahydropyr i  mido [4, 5-e ] [1,2,4 ]tri azine-6,  8-di one (IV) we re obtained 
s i m i l a r l y  to compound (II) by the reac t ion  of the sulfone (ia) with isonicotinic acid hydrazide  and 5 -n i t ro fu r fu r -  
2-y l id inehydrazine ,  r e s p e c t i v e l y .  Compound (III) formed a co lo r less  prec ip i ta te  while (IV) was yellow. 

3•Dicyan•methy•-5'7-dimethy••5,6•7•8-tetrahydropyrimido[4•5•e][••2'4]triazine•6•8•di•ne (V) was obtained 
by s t i r r i ng  e q u i m o l a r  amounts  of the sulfone (Ib), malononi t r i le ,  and t r i e thy lamine  in d ry  ethanol at 20,25~ 
for  1 h, d issolv ing the p rec ip i ta te  fo rmed  in a sma l l  amount  of water ,  f i l ter ing the solution, and acidifying "t 
with concentra ted  hydroch lo r i c  acid to pH 3.0-4.0.  This  gave a red prec ip i ta te  of (V). 

3-  ( l ' - C y a n o - l ' - e t h o x y c a r b o n y l m e t h y l ) - 5 , 6 , 7 ,  8 - te t rahydropyr imido[4 ,  5-e] [1,2,4 ] t r iazine-6,  8-dione (V!) 
was obtained in a s i m i l a r  manner  to compound 05). 

3- Dicyanomethyle  ne-  6, 8-di methyl-2,3,5,  6, 7, 8-hexahyd ropyr i  mido[4, 5-e ] [1,2,4 ] t r iaz ine-5 ,7-dione (VIII) 
w as obtained by boiling equi m o l a r  amounts  of 3-  ch loro-  6, 8-di me thy l -  5,6, 7 ,8 - t e t r ahydropyr i  mido [4,5-e ] [1,2,4 ]- 
t r i az ine -5 ,7 -d ione  (VII), malononi t r i le ,  and t r i e thy lamine  in dry  ethanol for  2 h. The reac t ion  mixture  was 
diluted with wa t e r  (1:1) and acidif ied with concentra ted  hydrochlor ic  acid to pH 3.0-4.0. This gave a dark  
brown prec ip i t a te  of (VIII). 

The Methylamide  o f ' 3 -E thy l su l fony l -5 -me thy lamino-1 ,2 ,4 - t r i az ine -  6-carboxyl i  c Acid (IX) was obtained as 
desc r ibed  p rev ious ly  [1] in a s i m i l a r  manner  to compound (Ia) f r o m  the methylamide  of 3 -e thy l th io -5 -me thy l -  
a m i n o - l , 2 , 4 - t r i a z i n e - 6 - c a r b o x y l i c  acid [2 ]. 

The methylamide  of h y d r a z i n o - 5 - m e t h y l a m i n o - l , 2 , 4 - t r i a z i n e - 6 - c a r b o x y l i c A c i d  (Xa) was obtained by 
boiling in ethanol  e q u i m o l a r  amounts  of the sulfone (IX) and hydrazine  hydra te  for  20-25 rain. The solvent  was 
dis t i l led off, giving a co lo r l e s s  res idue  of (Xa). 

The methy lamides  of 5 - m e t h y l a m i n o - 3 - ~ - m e t h y l h y d r a z i n o - l , 2 , 4 - t r i a z i n e - 6 - c a r b o x y l i c A e i d  and 5- 
m e t h y l a m i n o - 3 - p h e n y l a m i n o - l , 2 , 4 - t r i a z i n e - 6 - c a r b o x y l i c  acid (Xb and c) w e r e  obtained in a s i m i l a r  manne r  to 
compound (Xa) by  the reac t ion  of the sulfone (IX) with methylhydrazine  and with aniline, respec t ive ly .  

The Methylamide of 3 - H y d r o x y - 5 -  m e t h y l a m i n o - l , 2 , 4 - t r i a z i n e - 6 - c a r b o x y l i c  Acid (Xd) was obtained by 
boiling the sulfone (IX) in a s m a l l  amount of wa t e r  for  1 h. When the reac t ion  mixture  was cooled, the co lor less  
product  (Xd) prec ip i ta ted .  

The Methylamide of 5-Methylaminote t razolo[2 ,  3 -e ] [1 ,2 ,4 ] t r i az ine -6 -ca rboxy l i cAc id  (XI) was obtained by 
boiling equ imola r  amounts  of the sulfone (IX) and sodium azide in ethanol for  25-30 min. Then the solvent  was 
dis t i l led off and the res idue  Was t r ea t ed  with water ,  giving a co lo r l e s s  prec ip i ta te  of (XI). 
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