
D E R I V A T I V E S  OF  C O N D E N S E D  P Y R I M I D I N E ,  

P Y R A Z I N E ,  A N D  P Y R I D I N E  S Y S T E M S  

XXXIII.* 6-A MINOPYRIMIDO[4,5-b]-I ,4-TtIIA ZI NES 

M. P .  N e m e r y u k  a n d  T.  S. S a f o n o v a  UDC 547.859'869.2'796 

4-Amino- ,  4 -methy lamino- ,  and 4 -d imethy lamino-6-aminopyr imido[4 ,5 -b ] - l ,4 - th taz ines  were 
obtained. Some of the proper t ies  and t ransformat ions  of 6 -aminopyr imido[4 ,5 -b ] - l , 4 - th i a -  
z i n e s -  their  behavior  with respec t  to acids,  reductive desulfurat ion under the influence of 
Raney nickel, and react ion with hydrazine - were studied. 

We previously  reported the synthesis  of 6 -aminopyr imido[4 ,5-b] - l ,4 - th iaz ines ,  which we undertook 
in o rde r  to find anti tumorigenic prepara t ions  [2-4]. In the present  r e s e a r c h  we used a s imi lar  method to 
obtain new der ivat ives  of this sys tem and studied the proper t ies  of both the newly and previously  obtained 
6-aminopyr imidothiazines .  

The react ion of 4 ,5-diamino- ,  4 -me thy lamino -5 -amino -  [5], and 4 - d i m e t h y l a m i n o - 5 - a m i n o - 6 - m e r -  
capto pyrimidines  (I-III) with chloroacetoni t r i le  was used to synthesize S-cyanomethyl-subst i tu ted py r i -  
midines (IV, V), which were conver ted to the corresponding 6-aminopyr imidothiaz ines  (VI-VII) by t reatment  
with a methanol solution of potass ium hydroxide. In the case of Ill, 4 -d ime thy l -amino-6 -aminopyr imido-  
thiazine (VIII) was obtained without isolation of the intermediate cyanomethylthiopyrimidine.  

In [3] it was noted that the 6-amino group in pyr imido[4 ,5 -b] - l ,4 - th iaz ines  is cleaved hydrolyt ical ly 
under the influence of aqueous alkali, as a resul t  of which pyr imido-6- th iaz inones  are  formed [6]. However, 
this p roce s s  occurs  much more  readi ly in the presence  of acids. 4-Methoxypyrimido-6- thiazinone (X) was 
obtained by t rea tment  of 4 -methoxy-6-aminopyr imidoth iaz ine  (IX) [3] with aqueous hydrochloric  acid. When 
IX is re  fluxed in concentra ted hydrochlor ic  acid, the 4-methoxy group is hydrolyzed along with the 6-amino 
group to give 4-hydroxypr imido-6- th iaz inone  (XI). 

In cont ras t  to benzothiazine derivat ives ,  which form indoles upon reductive desulfuration under  the 
influence of Raney nickel [7], VI, VIII, and IX, as well as  2 -amino-4-methy l - ,  4-methyl th io- ,  and 4 -methoxy-  
7-phenyl -6-aminopyr imidoth iaz ines  (XII-XIV) [3], are converted under  these conditions to N-(5-pyrimidyl)  
acetamidines  (XV-XX), which are quite soluble in water  and give strongly alkaline solutions (pH 9-10). 

The stlalctures of XV-XX were conf i rmed by the presence  in their IR spec t ra  of absorption bands of 
a p r ima r y  amino group and by the presence  in their  PMR spect ra  of signals of protons of both methyl groups 
at 2-2.2 ppm and of protons of the pyrimidine ring at 6-7 ppm. (See scheme on following page.) 

The react ion of 6 -aminopyr imido[4 ,5 -b] - l ,4 - th iaz ines  with hydrazine [8l proceeds  ambiguously,  and 
the s t ruc tu res  of the final products  depend both upon the cha rac t e r  of the substituents in the pyrimidine ring 
and on the react ion conditions. Thus 6-hydraz ino-subs t i tu ted  compounds (XXI-XXIII) are  formed in the 
react ion of 6-aminopyr imidothiaz ines  (VI, XII, and XIII) with hydrazine hydrate in refluxing ethanol. 4,6- 
Dihydraz inopyr imido[4 ,5-b]- l ,4- th iaz ine  (XXIV) is obtained when 4 -me thoxy-6 -aminopyr imido[4 ,5 -b ] - l , 4 -  
Lhiazine (IX) is re  fluxed in 99 % hydrazine hydrate,  whereas  N, N'--di (4-methoxypyr imido-6- th iaz inyl )hydra-  
zine (XXVI) is obtained when this react ion is ca r r i ed  out in refluxing ethanol. The analogous N,N'-di(4-  

*See [1] for communicat ion XXXII. 
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d i m e t h y l a m i n o p y r i m i d o - 6 - t h i a z i n y l ) h y d r a z i n e  (XXVI) w a s  ob ta ined  by re f lux ing  VIII  in e x c e s s  99 % h y d r a -  
zinc hyd ra t e .  In the l a t t e r  c a s e ,  r e p l a c e m e n t  of  a d i m e t h y l a m i n o  g roup  by a h y d r a z i n e  r e s i d u e ,  a s  w a s  o b -  
s e r v e d  for  the 4 - m e t h o x y  g roup  in IX, did not  o c c u r .  Compound  VIII does  not r e a c t  with h y d r a z i n e  in r e -  
fluxing e thanol .  In c o n t r a s t  to the IR s p e c t r a  of  6 - h y d r a z i n o p y r i m i d o t h i a z i n e s ( X X I - X X I V ) ,  the IR s p e c t r a  
of XXV-XXVI conta in  a d i s t inc t  s ingle  band  of  a s e c o n d a r y  amino  g roup  (3400 c m - l ) .  

The h y d r a z i n e  g roup  in XXI-XXIV r e a c t s  r e ad i l y  with a r o m a t i c  a l d e h y d e s  to g ive  benzy l idene  d e r i v a -  
t i ves  XXVII-XXVIII .  Like  6 - a m i n o p y r i m i d o t h i a z i n e s ,  6 - h y d r a z i n o p y r i m i d o t h i a z i n e s  a r e  r e a d i l y  h y d r o l y z e d  
by m i n e r a l  ac ids  to give the c o r r e s p o n d i n g  p y r i m i d o - 6 - t h i a z i n o n e s .  

R R' N = N  

N ' ~ N ~ - - ~  N H - N ~ C H A r  HNO~ N . .~N 

x x x  

X X V I I - X X V I I I  X X X - X X X I I  

The r e a c t i o n  of 6 - h y d r a z i n o p y r i m i d o t h i a z i n e s  (XXI-XXIII)  with HNO z g ive s  r e p r e s e n t a t i v e s  of  a new 
t h r e e - r i n g  s y s t e m  - t e t r a z a l o [ 1 , 5 - f ] p y r i m i d o [ 4 , 5 - b ] - l , 4 - t h i a z i n e  (XXX-XXXII).  The  a b s o r p t i o n  band of an 
az ide  g roup  is  absen t  in the IR s p e c t r a  of  these  compounds ,  and this  e x c l u d e s  the p o s s i b i l i t y  of  an a l t e r n a -  
t ive  s t r u c t u r e  fo r  XXX-XXXII ,  n a m e l y ,  6 - a z i d o p y r i m i d o [ 4 , 5 - b ] - l , 4 - t h i a z i n e .  It  is  i n t e r e s t i n g  to note that  
in the r e a c t i o n  of hydraz ino  d e r i v a t i v e  XXII with HNO 2 r e p l a c e m e n t  of  the amino  g roup  in the 2 pos i t ion  by 

TABLE 1. 4 - R - 5 - A m i n o - 6 - e y a n o m e t h y l t h i o p y r i m i d i n e s  IV and V 
and 4 - R - 6 - A m i n o p y r i m i d o [ 4 , 5 - b ] - l , 4 - t h i a z i n e s  VI -VI I I  

Corn -~ 
pound i R 

IV !NH~ 
v 

VI 
VII NHCH3. 

VIII N (CH3)2 

lEmpirtcal [ Found._%__ _.. '  Calculated, % .[ Y 
mp *C" iformula c [ H i u S -- -- S c iH N I , ~Id, 

191--193 [ C~H~'NsS 139 7 t , 129--130 CTHgNsS 43:4 39 384[17813981 39 3861177 82 47 359[16.4'43,1 t 46 35~9 164 71 
241--242 C6HrNsS 397 381384118,1139,8[ 39 38,61 17,81 86 

4,6 185--187 CTHgNsS 430 49 E 354 163 43,11 35611641 75 
213--214 CsH,,NsS 46,0 5,5 33,9 15,1!45,91 5.3133.5115.3 ! 84 

* C o m p o u n d s  IV and VI -VI I I  w e r e  pu r i f i ed  by r e c r y s t a l l i z a t i o n  
f r o m  w a t e r ,  and V w a s  pu r i f i ed  by r e c r y s t a l l i z a t i o n  f r o m  benzene .  

T A B L E  2. N - ( 5 - P y r i m i d y l ) a c e t a m i d i n e s  •V-XX 

C o r n  = 

pound 

XV 
XVI 

XVII 
KVIII 

XIX 
XX 

R R '  R '  

I Empirical 
mPl *C" I formula 

I NH2 ! 
N(CH3)_~ I 

H I OCH3 I 

1 7 1 .  

130--132 ! C6HgN5 
r C 164--165 ~ sHtsN5 

140--142 [ CTHIoN40 
165--167 ] CTHuN~ 
141--143 C6HeN~ 
136--138 ClaHI4N40 

Found, ~ [Calculated, % 
. . . .  [ { Yield, 

473162- ,7A60 -t71 
53,4'7,3.38,6 53,6~7,3139,1| 71 
50,515,9~ 33,6160,6' 6 11337] 70 
51066',421 509167 4241 82 

' . ' . ' ' ' K " 53,2~ 6,1[ '0,9[ 52,9[ 5,9[ 41,1 / 39 
64,7 i 5,8! 23,2,' I 64,4[ 5.8 t 23,q 50 

* Compounds  XV, XVI,  and XIX w e r e  pu r i f i ed  by r e c r y s t a U i z a t i o n  
f r o m  benzene ,  XVIII  w a s  pur i f i ed  by r e e r y s t a l l i z a t i o n  f r o m  b e n -  
z e n e - a l c o h o l  (20 : 1), and XX w a s  pu r i f i ed  by r e c r y s t a l l i z a t i o n  
f r o m  cye lohexane .  
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a hydroxyl group occu r s  s imultaneously with the formation of the 
te t razole  ring, whereas  under  s imi la r  conditions the 4-amino 
group in XXI remains  unchanged. 

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

The LR spectra  of minera l  oil suspensions of the compounds 
were recorded  with a UR-10 spec t romete r .  The PMR spect ra  of 
D20 solutions were r ecorded  with a JNM 4H-100 spec t rometer .  
4 ,5 -Diamino-6-mercap topyr imid ine  (I) was obtained in 67 % yield 
by the method in [9] by t rea tment  of 4 ,5 -d iamino-6 -eh lo ropyr i -  
midine with P2S~ in pyridine.  4 -Dime thy lamino-5 -amino-6 -  
mercaptopyr imidine  ([II) was obtained f rom 4-d imethylamino-  
5 -n i t ro -6-ch lo ropyr imid ine  under  the conditions of the synthesis  
of 4 -me thy lamino-5 -amino-6 -mereap topyr imid ine  [5]. The yield 
of III with mp 190-192 ~ was 71%. Found: C 42.3; H 6.1; N 33.1; 
S 18.5%. C6H10N~S. Calculated: C 42.3; H 5.9; N 32.9; S 18.3%. 
6-Cyanomethyl thiopyr imidines  IV and V and 6-aminopyr imido 
[4 ,5-b] - l ,4 - th iaz ines  VI-VIII were  obtained by the method in [3] 
(Table 1). 

4 -Methoxypyr imido[4 ,5-b] - l ,4 - th iaz in-6-one  (X). A solu-  
tion of 1 g of 4-methoxy-6-aminopyrimido[4,5-b]-l,4-thiazine 
~X) in 10 ml of 5 ~ hydrochloric acid was allowed to stand at 
room temperature for 10 h. The resulting precipitate was re- 
moved by filtration to give 0.75 g (75 %) of X with mp 191-193 ~ 
(from alcohol). No melting-point depression was observed for 
a mixture of this product with a genuine sample [6]. 

4-Hydroxypyrimido[4,5-b]-l,4-thiazinone ~I). A solution 
of 0.8 g of Xl in 4 ml of concentrated HCI was refluxed for 30 
rain, after which it was cooled to 0 ~ and the resulting precipitate 
was removed by filtration and washed with alcohol to give 0.51 g 
(67 %) of a product with mp 263-265 ~ (from water). No melting- 
point depression was observed for a mixture of this product with 
a genuine sample [6]. 

General Method for the Preparation of XV-XX (Table 2). 
A tenfold amount (by weight) of Raney nickel paste was added to 
a solution of 5 mmole of the appropriate  6-aminopyr imidoth ia -  
zine in alcohol, and the mixture was refluxed with vigorous s t i r -  
r ing for 6 h. It was then filtered, and the solid on the fil ter was 
washed with boiling alcohol. The combined alcohol f i l t rates  were 
vacuum evaporated,  and the residue was t r i tura ted with ether.  
The solid was then removed by filtration and recrys ta l l i zed .  

General  Method for the Prepara t ion  of XXI-XXIII (Table 3). 
A solution of 10 mmole of VI, XH, and XIII and 10 ml of 99 % 
hydrazine hydrate in methanol was refluxed for  4 h. The solvent 
was then removed by distil lation, the residue was t r i tura ted  with 
water ,  and the result ing solid was removed by filtration. 

4 ,6-Dihydraz inopyr imido[4 ,5-b]- l ,4- th iaz ine  (XXIV) (Ta- 
b l e  3). A solution of 1 g of IX in 15 ml of 99% hydrazine hydrate  
was refluxed for 2 h, af ter  which it was cooled to 20 ~ and the 
resul t ing precipi tate  was removed  by fi l trat ion to give XXIV. 
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Bis -N ,N ' - ( 4 -m e t hoxypy r i m i do [4 ,5 -b ] - l , 4 - t h i az in -6 -y l ]hyd raz ine  (~CXV). This compound, with mp 
250-Z52 ~ ( f rom DMF), was obtained in 90% yield  by reac t ion  of IX with hydraz ine  hydra te  under  the condi-  
t ions of the synthes is  of XXI-XXIII.  Found: C 42.8; H 3.8; N 29.0; S 16.2%; M 390 ( m a s s - s p e c t r o m e t r i c  de- 
terminat ion) .  CltHltN802S2. Calculated: C 43.1; H 3.6; N 28.7; S 16.4%; M 390. 

B i s -N ,N ' - (4 -d ime thy l aminopyr imido [4 ,5 -b ] - l , 4 - t h i az in -6 -y l )hyd raz ine  (XXVI). A solution of 1 g of 
VIII in 20 ml  of 99% hydraz ine  hydra te  was ref luxed for  30 min ,  a f t e r  which the excess  hydrazine  hydra te  
was r e m o v e d  by vacuum dist i l la t ion,  and the res idue  was t r e a t ed  with 20 ml  of wa te r .  The aqueous mix tu re  
was f i l te red ,  and the f i l t r a te  was neu t ra l i zed  with acet ic  acid and allowed to stand at  0 ~ for  12 h. The r e -  
sulting p rec ip i t a t e  was r e m o v e d  by  f i l t ra t ion,  washed with alcohol,  and a i r  dr ied to give 0.7 g (70%) of a 
product  with mp 292-294 ~ ( f rom DMF). Found: C 46.1; H 4.8; N 34.0; S 15.5%o C16H20N10S 2. Calculated: 
C 46.1; H 4.8; N 33.6; S 15.4%. 

Genera l  Method fo r  the P r e p a r a t i o n  of XXVII and XXVIII (Table 3). An alcohol  solution of equimolec-  
u la r  amounts  of XXII and benzaldehyde o r  p-n i t robenza ldehydl  was ref luxed in the p r e s e n c e  of a few drops  
of acet ic  acid for  2 h, a f t e r  which the mix tu re  was cooled to 18-20 ~ and the resu l t ing  p rec ip i t a te  was r e -  
moved  by f i l t ra t ion and r ec ry s t a l l i z ed .  

Genera l  Method for  the P repa ra t i on  of XXX-XXXII (Table 3). A solution of 5.7 m m o l e  of NaCO 2 in 
10 ml  of water  was addeddropwise  at 0 ~ to a solution of 4.5 mmole  of XXI-XXIII in 25 ml  of 7% hydroch lo r -  
ic acid,  a f t e r  which the mix tu re  was s t i r r e d  at 0 ~ for  1 h, and the resu l t ing  p rec ip i t a te  was r emoved  by f i l -  
t r a t ion  and washed with water .  
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