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A number of potentially biologically active derivatives of sym-tria- 
zinc are described. 

T h e r e  i s  m u c h  i n f o r m a t i o n  in  t h e  l i t e r a t u r e  i n d i -  
c a t i n g  t h e  i n t e r e s t i n g  b i o l o g i c a l  p r o p e r t i e s  of s o m e  
s y m - t r i a z i n e  d e r i v a t i v e s .  A m o n g  t h e  s u b s t i t u t e d  

a m i n o m e t h y l - s y m - t r i a z i n e s ,  c o m p o u n d s  h a v e  b e e n  
o b t a i n e d  w h i c h  p o s s e s s  t r a n q u i l l i z i n g ,  a n t i - i n f l a m -  

m a t o r y ,  a n d  a n a l g e s i c  p r o p e r t i e s  [1] .  T h e  i n t r o d u c t i o n  
of a p p r o p r i a t e  g r o u p s  i n to  t h e  m o l e c u l e  of s y m - t r i a -  

z i n c  h a s  l ed  to  c o m p o u n d s  w i t h  a n t i m a l a r i a l  [2] o r  

d i u r e t i c  [3] a c t i o n :  u r o t r o p i n e ,  k h l o r a z i n i n ,  o r n i d a n .  

In  a n u m b e r  of c a s e s  t h e  r e p l a c e m e n t  of a m i n o  g r o u p s  

of s o m e  b i o l o g i c a l l y  a c t i v e  s u b s t a n c e s  b y  a h y d r a z i n e  

r e s i d u e  h a s  l e d  to  s u b s t a n c e s  w i t h  a m o r e  p r o n o u n c e d  

a n d  p r o l o n g e d  a c t i o n .  A m o n g  t h e s e  t h e r e  a r e ,  in  p a r -  

t i c u l a r ,  s u b s t a n c e s  s t i m u l a t i n g  t h e  c e n t r a l  n e r v o u s  
s y s t e m  [4]. 

T h i s  i n f o r m a t i o n  i n d u c e d  u s  to  u n d e r t a k e  t h e  s y n -  
t h e s i s  of a n u m b e r  of p o t e n t i a l l y  b i o l o g i c a l l y  a c t i v e  

d e r i v a t i v e s  of  s y m - t r i a z i n e .  In  t h i s  w o r k  we  s y n t h e -  
s i z e d  a n u m b e r  of c o m p o u n d s  w i t h  t h e  g e n e r a l  f o r m u l a :  

CH2NR 2 
I 

NS'N 

R' = H, OCH3, El 
NR2= HNCH2CH2OH ; 

N(CH2CH2OH)2; 
N(CH2CH2Ct)2; 
N(CH3)NH~; 
NNHC6H 5 

W e  s t a r t e d  f r o m  t h e  c h l o r o m e t h y l - s y m - t r i a z i n e s  

(B) o b t a i n e d  f r o m  t h e  c o r r e s p o n d i n g  b i g u a n i d e s  and  

e t h y l  e h l o r o a c e t a t e  [5].  C o m p o u n d s  A w i t h  NR 2 = 

- NHCHaCH2OH a n d - - N ( C H 2 C H 2 O H )  2 w e r e  o b t a i n e d  

b y  t h e  r e a c t i o n  of B w i t h  m o n o -  and  d i e t h a n o l a m i n e ,  
r e s p e c t i v e l y .  T h e  r e a c t i o n  m a y  b e  c a r r i e d  ou t  b o t h  in  

t h e  a m i n e  [1] a n d  in  a s u i t a b l e  s o l v e n t .  To  b i n d  t h e  

h y d r o g e n  c h l o r i d e  l i b e r a t e d ,  a n  e x c e s s  of a m i n e  w a s  

u s e d ,  T h e  r e s u l t i n g  h y d r o x y e t h y l  d e r i v a t i v e s  w e r e  
s u b j e c t e d  to  c h l o r i n a t i o n .  In  a n  a t t e m p t  t o  c a r r y  out  

c h l o r i n a t i o n  w i t h  h y d r o c h l o r i c  a c i d  in  a s e a l e d  t u b e  a t  
1 2 0 - 1 4 0  o C,  t h e  t r i a z i n e  r i n g  w a s  c o m p l e t e l y  d e s t r o y e d ,  

a n d  t h e  m a i n  r e a c t i o n  p r o d u c t  i s o l a t e d  w a s  a m m o n i u m  
c h l o r i d e .  In  a n  a t t e m p t  to  p e r f o r m  c h l o r i n a t i o n  w i t h  

t h e  a id  of p h o s p h o r u s  p e n t a e h l o r i d e ,  o n l y  r e s i n o u s  
p r o d u c t s  of u n d e t e r m i n e d  c o m p o s i t i o n  w e r e  i s o l a t e d .  
B u t  t h e  r e a c t i o n  of t h e  h y d r o c h l o r i d e  of  A [NR2 = 
= N(CH2CH2OH)2] w i t h  a n  e x c e s s  of t h i o n y l  c h l o r i d e  in  

t h e  c o l d  o r  w i t h  g e n t l e  h e a t i n g  w i t h  s u b s e q u e n t  d e -  

c o m p o s i t i o n  of t h e  t h i o n y l  c h l o r i d e  w i t h  w a t e r  o r  m e -  
t h a n o l  y i e l d e d  t h e  h y d r o e h l o r i d e  of t h e  e h l o r o e t h y l  

d e r i v a t i v e  A [NR 2 = N(CH2CH2CI)2] .  

1, pp .  1 5 4 - 1 5 6 ,  1969 

To obtain hydrazine derivatives, a hot solution of 

B in a suitable solvent (ethanol, dioxane) was added 

slowly to a solution of a three- to fivefold excess of 
the corresponding hydrazine in a small amount of the 

same solvent, and the reaction mixture was stirred 
at 80-100 ~ C for 2-4 hr. Under these conditions prac- 

tically no formation of disubstituted or quaternary 
salts took place. The phenylhydrazine derivatives were 

yellow and all the other compounds were colorless 
crystalline substances. The formulas, melting points, 

and analytical results of the compounds obtained are 

given in the table. 

EXPERIMENTAL 

2-Amino-4-(p-chlorophenylamino)-6-(t3-hydroxyethylamino- 
methyl)-~ym-triazine III. a mixture of 6.4 g (0.02 mole) of 2- 
amino76-ehloromethyl-4-(p-chlor ophenylamino)-sym-~riazine and 

15 g (0.25 mole) of ethanolamine was heated in an oil bath with 

stirring at i00-Ii0 ~ C for i hr 30 rain and was then cooled and treated 

with 75 ml of cold water. The oily product that separated was gradu- 

ally converted on rubbing into a powder. After filtration, washing 

with water, and drying,5.1 g of a gray substance was obtained; after 

crystallization from dioxane, 3.4 g (62~ 
2-Amino-6-Fois-(t~-hydroxyethyl)aminomethyl]-4-(p-methoxy- 

phenylamino)-sym-triazine (V). A mixture of 9.85 g (0.036 mole) of 
2-amino-6-chloromethyl-4-(p-methoxyphenylamino)-sym ~triazine, 
7.6 g (0.072 mole) of diethanolamine, and 80 ml of n-butanol was 
heated in the boiling water bath with stirring. The solid matter dis- 
solved, and after 4 hr crystals began to separate, The reaction mix- 
ture was stirred with heating for another I hr and cooled, after which 
the precipitate was filtered off, washed with cold n-butanol, dried, 
and reerystallized from ethanol. Found, %: C 54,28; H 6.78. Cal- 
culated for ClsH22N6Oa, %: C 54.00; H 6.60. 

~- Araino-6,[bts(13-ehloroethyl)amtnomethyll-4-(p-methoxyphenyl- 
amino)-sym-triazine (VII). With water cooling 1.85 g (0.00 5 mole) of 
the hydrochloride of 2-amino-6-[bis(/B-hydroxyethyl)aminomethyl]-4- 
{p-methoxyphenylarnino)-sym-triazlne was dissolved in 8 ml of thionyt 
chloride and the solution was heated at 40-50 ~ C for 30 rain. The 
cooled solution was treated in drops with cold water. The product that 
precipitated was filtered off and crystallized from 10 ml of ethanol to 
give 1.1 g of product. Found, %: C 44.17; H 8.20. CaIculated for 
ClaHaN6OCls, %: C 44.20; H 5.16. 

~- Am fno- 4-(p- ehlorophenylamino)- 6-(a-methylhydrazinomethyll- 
~ym-triazine (XI). A solution of 5.4 g (0.02 mole) of 2-amino-6- 
chloromethyl-4-(p-ehlorophenylamino)-syrn-triazine in 55 ml of hot 
absolute ethanol was added in drops to a boiling solution of 4.6 g 
(0.1 mole) of methylhydrazine in 10 ml of absolute ethanol during 
30 rain, the mixture was stirred at the boil for 2 hr, and the ethanol 
and excess of methylhydrazine were distilled off in vacuum. The 
residual clear viscous mass was triturated with 50 ml of water and fil- 
tered to give 4.6 g of a white powder. After two crystallizations from 
dimethylformamide the yield was a,1 g. Found, %: C 4?.26; H 4.78. 
Calculated for CnH14N~C1, %: C 47.20; H 5.02. 

2 -Amtno-4-(p-methoxyphenylamlno)-6 -( phenythydraztnomethyt)- 
sym-triazine (XIII). A solution of 2.98 g (0.015 mole) of 2-amino-6- 
ehloromethyl-4-(p-methoxyphenylamino)-sym-triazine and 4.9 g 
(0.045 mole) of phenylhydrazine in 80 ml of isopropanol was stirred 
with heating in the boiling water bath. After 80 min, colorless crystals 
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CH2NR, 

8~  

I 

1I 

III 

IV 

V 
VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

NRz R' 

HNCH2CH2OH 

HNCH2CH=OH 

HNCH2CH2OH 

N (CH2CH2OH): 

N (CH2CH~OH) 2 
N (CH2CH2OH) 2 

H 

OCHa 

C1 

H 

OCH,~ 
HC1 

N(CH2CH2OH )2 OCHa 

N (CH2CH2C1) 2 CI 

NCH3NH2 H 

NCH3NH2 OCHa 

NCH3NH~. C1 

HNHNC&Is H 

HNHNC6Hs OCHa 

HNHNC6t-I~ CI 

Mp, ~ 
(solvent) 

206--208 
(dioxane) 
152--154 
(dioxane) 
152--154 
(dioxane) 
121--123 
(ethanol) 
159--16l 
159--160 
(ethanol) 

180 
(95% ethanol) 

183--184 
(95% ethanol) 

192--194 
(methanol) 
199--201 
(dioxane) 
200--202 
(dioxane) 
205--207 
(dioxane + 

+ water) 
226--227 

(die xane + 
+ water) 

218--219 
(butanol) 

Emp~ieal 
formula 

C12H16N60 

Ct3HtsN602 

CI2HIsN6OC1 

CI4H2oN602* 

ClsH22N6Oa 
CI4HIgN602C1 

CI~H21N6OCla 

CI4HI8NGCI4 

CIIHI6N7 

C~=H:rN:O 

C11HI4N7C1 

C~6HIrN7 

C17H19N70 

C16HI~NTCI 

* Found, %: C 55.63; H 6.37. Calculated, %: C 55.30; H 6.59. 

N, % 
Yield, 

found caleu- % 
lated 

32,8t 32.30 71 

28.81 29.00 64 

28.44 28.50 62 

27.81 27,61 69.5 

25,18 25,15 66,6 
25.09 24.80 68 

20.52 20.60 54 

20,63 20.40 57,5 

40,09~ 40.05 57.2 

37,21 37,40 54 

34,66 35,00 55,4 

31,73 31,90 69,4 

29.83 29.10 68,3 

28.48 28,80 72,1 
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of phenylhydrazine hydrochloride appeared and then yellow crystals 
separated out. The mixture was stirred with boiling for another 1 hr 
30 rain and was left at room temperature overnight. On the following 
day the precipitate was filtered off and was washed with a small amount 
of isopropanol and then with water until chlorine was absent from the 
wash-water. After crystallization from a mixture of dioxane and water 
(3 : 1), 3.46 g of a yellow crystalline substance was obtained, Found, 
%: C 60.97; H 5.88~ Calculated for CnHzgNTO, %; C 60.70; H, 5,70. 
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