
H Y D R A Z I N O P Y R I M I D I N E  D E R I V A T I V E S  
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Hydrazine  de r iva t ives  a re  widely used in the p rac t i ce  of medic ine ,  as physiological ly  active p r e p a r a -  
tions [1,2]. We have obtained hydraz inopyr imid ines  containing amino,  ni t ro ,  and methyl  groups in the pyr i -  
midine nucleus and a number  of other  der iva t ives ,  and we have studied the biological  act ivi ty of these  
compounds.  

The hydraz inopyr imid ines  (I- VIII, Table 1) we re  synthesized f r o m  the cor responding  ch toropyr imid ines  
and hydrazine  hydra te  according  to the scheme,  

R -- C1 + NH,2 -- NI-t~. H~O -~ R -- NH ~ NH~., 

where  R is the pyr imidyl  substituent.  

The reac t ion  should be  c a r r i e d  out in an excess  of hydrazine hydra te  in o rde r  to avoid the fo rmat ion  
of polyalkylated hydraz ine  d e r i v a t i v e s .  

The hydraz inopyr imid ines  a re  co lo r l e s s  or  sl ightly colored c rys ta l l ine  subs tances  modera t e ly  soluble 
in wa te r  and alcohol andso lub le  in acids.  The sal ts  of the hydraz inopyr imid ines  a re  quite soluble in water .  

Star t ing f r o m  the l i t e ra tu re  data {according to which the sugar  der iva t ives  of the hydraz ines  a re  l ess  
toxic than the s ta r t ing  hydvazines  [5]), we have obtained the products  of condensation of 2 ,4-d[hydraz ino-5-  
methylp:yTimidine ~I) and 2 ,4 -d ihydraz ino-6-methy lpyr imid ine  ~II) with glucose: 2,4-di  (glucosyl-hydrazino)-  
5 -methy lpyr imid ine  (IX) and 2 ,4 -d i (g luc0sy l -hydraz ino) -6-methy lpyr imid ine  (X) (Table 2). 

2 ,4-Di( i sopropyl id inehydraz ino) -6-methylpyr imidine  (X) was obtained f rom (III) and acetone. The 
hydraz inopyr imid ines  reac ted  with methyl i so th iourea  to fo rm the guanidinaminopyrimidine sulfa tes  (XII, 
XIII, XIV, XV, see  Table 2): 

NH 
}I 

R -~ NH -- NH2 -~ [CHsS -- C -- NH~]. H~SO 4 -* [R -- NH -- NHC(=NH)NH~], H2SOt, 

where R is the pyr imidyl :subst i tuent .  The s tar t ing  hydraz inopyr imidines  in this reac t ion  were  compounds 
(I), ([I), (III), and (V). All the guanadinanztnopyrimidines were  isolated as sulfates .  The gu~nadinaminopyri-  
midine bases  could not be isola ted since they are  unstable.  

The hydraz inopyr imid ines  on reac t ion  with fo rmic  acid f o r m  t r i azo lopyr imid ines .  Thus, d i - t r i a z o l o -  
(1 ,5 -a , l , , 5 , -6 ) -5 -me thy lpy r imid ine  (XVI):and d i - t r i a z o t o ( 1 , 5 - a , l ' , 5 ' - 6 ) - 6 - m e t h y l p y r i m i d i n e  (XVII )a re  
fo rmed f r o m  (II) and (IIt) with fo rmic  acid,  

Nt-I-Ntt z 

~..~ CH 
k 

HC l /  

2 3 
22Z: B.=CH3, ~ = H ,  

5 
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2,4-Di(3 ' -methylpyrazolone-  5 ' ) -6-methylpyr imidine  (XVIII) and 2,4-di-  {3 ' ,5 ' -d imethylpyrazo le ) -6-  
methylpyrimidine (XIX) are  obtained f rom the reac t ion  of (III) with acetoacet tc  e s t e r  or acetylacetone,  

OHf-O=O 

oO / "  "Y  " 

O=O_CH l " 

N'~_N" 

�9 OH)C =OH 

As a resu l t  of the biological investigation of the hydrazinopyrimidines  it was found that they have an 
inhibitory action on MAO. The most  active dthydrazinopyrimidines contain a methyl  group in the 5- and 6- 
positions of the pyr tmtdine r ing (II, III) [6]. The condensation product of (II) with glucose (IX) is 15 t imes  
more  toxic than that of ([I) and, in addition, has a c l ea r ly  expressed  hypotensive effect  [7]. 

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

�9 2,4-Dihydrazino=5-methylpyrimidine (II). 2 ,4-Dtchloro-5-methylpyr imidine  (6 g) was added ca r e -  
f u l l y  in port ions to 26.6 g of hydrazine hydra te  heated to 95 ~ An immediate  precipi ta te  of hydrazine  der iva-  
t ive was noted. The reac t ion  mixtu~re was heated to 95 ~ for  20-30 rain, af ter  which 25 ml of water  was 
added, the mixture  was heated until the precipi tate  was dissolved,  and the hot solution was f i l tered.  After 
cooling, the crys ta l l ine  substance was f i l te red ,  r ec rys t a l l i zed  f rom water  and then f rom alcohol. Compounds 
(I) and (III)-(VIII) were  s imi la r ly  obtained. 

2 -Amtno-4-hydraz ino-5-methylpyr imidine  (VI). A solution of 1.05 g of hydrazine hydrate., 50 ml of 
ethanol,  and 2.3 g of 2 -amino-4-ch lor0-5-methy lpyr imld ine  was heated in a water  bath for  3 h. After  
cooling, a crys ta l l ine  substance (1.06 g) was isolated f rom the solution. It was f i l tered and r ec rys t a l l i zed  
f rom water.  Compound (V) was s imi la r ly  obtained. 

2,4-DiT{gtucosylhydrazino}-5-methylpyrimidine (IX). A mixture  of 0.5 g of {II) and 1.17 g of anhydrous 
d-glucose was ref luxed in 20 ml of ethanol until a c l ea r  solution was obtained (ca. 30 mtn). The hot solu- 
tion was f i l te red ,  the methanol was removed,  and the viscous res idue  was dried in a vacuum dess ica tor .  
Compound (X) was s imi la r ly  obtained. 

.2 ,4yDi-( isopropyl idinehydrazino)-6-methytpyrimidin e (XI), Compound (III)(1 g) in 20 ml  of acetone 
was heated until complete dissolution. The acetone was removed  mud the crys ta l l ine  res idue  was twice 
r ec rys t a l l i zed  f rom water .  

2 ,4-Di-(guanadinamino)-67methylpyr imidine Sulfate(XII): Compound (III) (1.54 g) and 2.78 g of S- : 
methyl thioronium sulfate in 30 mI of 50% alcohol were heated on a water  bath for  6 h. The resul t ing methyl 
mercap tan  was col lected by passing it through a solution of lead acetate .  After r emova l  of the solvent,  the 
res idue  was r ec rys t a l l i z ed  severa l  t imes  f rom 50% alcohol and dr ied  in a vacuum dess iea tor .  Compounds 
(XIII, XIV, and XV) were  s imi la r ly  obtained. 

.Di - t r tazo lo(1 ,5-a , l ' ,5 ' ) -5-methylpyr imtdine  {XVI). A solution of 0.5 g of gI) in 3.5 mt of 85% formic  
acid was heated to 110 ~ for  1 h. The solution obtained was neutral ized with an ice-cooled 25% aqueous solu- 
tion of ammonia.  The precipi tate  obtained after  neutra l izat ion was f i l t e red  mad r ec rys t a l l i zed  f rom 50% 
alcohol to give 0.3 g (54%) of a compound with mp 296-298 ~ Found %: N 47.94, 48.02. C~H6N 6. Calculated %: 
N 48.22. 
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2,3-Di-(3'-methylpyra~,olone-5'0-6-methylpyr[midine (XVItI): Compound (III) (i g) was dissolved in 8 
ml of 40% acetic acid. Acetcacetic ester (1.7 g) was added to this solution and the mixture was heated in a 
water bath for 1 h. The precipitate obtained after cooling was filtered and recrystallized from aqueous 
alcohol to give 0.9 g (42%) of a compound with mp 170 ~ Found %: N 29.49. C13H14N602. Calculated %: 
N 29.3. 

2,4-Di- {3',5'-dimethylpyrazoie)-67methylpyrimid!ne (XIX). Compound (XVIII) was similarly obtained 
from (III) and acetyl acetone in 71% yield with mp 118 ~ 
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