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5 -Acy lamino -6 -acy lme thy lmercap topy r imid ines  a re  fo rmed  by react ion  of 5 - a m i n o - 6 -  
mercap topyr imtd tnes  with ha lo -# -d ikc tones  in alkaline media,  while 7 -acy lpyr imido[4 ,5 -b ] -  
[1, 4] thiazines a re  fo rmed  in c lose - to -neu t r a l  media.  

In a continuation of the r e s e a r c h  in [1], we have studied the react ion of 4 - c h l o r 0 - 5 - m e t h y l a m i n o - 6 -  
mercap topyr imid tne  (1) and 4 - m e t h o x y - 5 - a m i n o - 6 - m e r c a p t o p y r i m i d i n e  (I1) with halo-f i-diketones.  Com- 
pound III with an open s t ruc tu re  (A) is fo rmed  as the p r i m a r y  product  in the react ion  of I with ~-ch loro-c~-  
acetylacetone.  It followed f rom the PMR s pec t r a  of III that  it exis ts  in the enol form,  which is s tabi l ized by 
an in t ramolecu la r  hydrogen bond (the spec t rum contains the signal of two equivalent Ctt 3 groups at 6 2.22 
ppm and a signal of a N-CI-I  3 group at 8 3.06 ppm, and the signal of a methylidyne proton is absent). 

Under the influence of acids,  III is readi ly  dehydrated to pyr imidothiazine  XIII but f o r m s  N-me thy l -  
acetamide IV in alkaline media.  Cyclization of III to XIII is a lso observed  when alcohol solutions of III stand 
at 18-20 ~ The s t ruc tu re  of IV is conf i rmed by the p resence  in the IR spec t rum of absorpt ion bands of 
amide (1675 cm -1) and ketone (1720 cm -1) carbonyl  groups and by the PM_R spec t rum (see Fig. 1). The 
convers ion of HI to IV apparent ly  p roceeds  through an in termedia te  hydroxyamino compound (D), which is 
dehydrated to XIII in c lo se - to -neu t r a l  media  but undergoes  des t ruc t ive  changes accompanied  by cleavage of 
the C 6 - C  7 bond and the format ion  of IV under the influence of alkali. 
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Fig. 1. PMR spec t rum  of 4 - c h l o r o -  
5 -ace ty lme thy lamino-6  ~acylmethyl -  
mercap topyr imid ine  (IV). 

S imi lar  p r o c e s s e s  occur  in the react ion  of II with ~ - c h l o r o -  
~ -ace ty lace tone  and chlorodibenzoylmethane:  pyr imidoth iaz ines  
XIV and XV are  fo rmed  in acidic media,  while 5 -acy lamino  de r iva -  
t ives  V and VI are  fo rmed  in the p resence  of alkali.  The las we re  
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*See [4] for  communicat ion XXIV. 
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T A B L E  1. 5 - A c y l a m i n o - 6 - f i - k e t o a l k y l m e r c a p t o p y r i m i d i n e s  ( IV-  

XII) and  7 - A c y l p y r i m i d o [ 4 , 5  -b] [1, 4 ] t h i a z  l n e s  (XII I -XVIII )  
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63,6 
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11,5 43,9 
12,5 47,0 
8,4 63,3 

12,0 49,1 
10,3 56,7 
10,1 42,3 
8,6 51,3 

11,9 44,4 
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13,5 79 
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I 1.7 
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ll,9 
10,1 
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a F r o m  e t h e r ,  b F o u n d :  C1 12.6%. C a l c u l a t e d :  C1 12.9%. C F r o m  

a l c o h o l ,  d F r o m  b e n z e n e ,  e F r o m  e t h y l  a c e t a t e ,  f F r o m  m e t h a n o l .  

g F o u n d :  C1 14.0%. C a l c u l a t e d :  C1 13.9%. 
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V, XIV R=W=CH3; VI, XV R=R'=C6Hs; VII, XVI R=CH3, W=C2Hs; VIII, XVI! R=CHa, R'=C6H s 

c h a r a c t e r i z e d  by t h e i r  s e m i c a r b a z o n e s  and o x i m e s .  T h e  c o r r e s p o n d i n g  o x i m e  (XVIII) w a s  a l so  o b t a i n e d  
f r o m  p y r i m i d o t h i a z i n e  XIV.  
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The s t ruc tures  of V, VI, and pyrimidothiazines XIV-XVII were  confirmed by spectral  data, and their 
individuality was confirmed by chromatography in a thin layer of adsorbent.  Thus the IR spect ra  of V and 
VI contain amide CO and NH absorption bands (1675, 1645 and 3280, 3230 cm -1) and ketone CO bands (1730, 
1680 cm-1), while the spec t ra  of XIV-XVII contain bands of NH (3420 cm-�94 and CO (1660 cm-1) groups.  

In examining the reaction of 5 -amino-6-mercap topyr imid ines  I and II with halo-fl -dicarbonyl  com-  
pounds, one cannot d i s regard  another possible path for the cyclization of S-fl -ketoalkyl derivatives (A) - 
through the formation of an enol form and subsequent dehydration of the latter.  This direction might be 
rea l ized p a r t ! c u l a r l y r e a d l l y  in the case of/3-diketones,  since enolization of these compounds leads, as is 
well known, to the formation of an energical ly favorable chelate form. However, in our investigation of the 
react ion of II with unsymmetr ica l  halo-fl-diketones, we noted that the CO group that p r imar i ly  reacts  with 
the NH 2 group in the 5 position is that group which is more  inclined to undergo enolization. Thus it was 
shown that 5 -ace tamido-6-prop ionyl -  or  6-benzoylmethytmercaptopyr imidlnes  (VII, VIII) are formed in high 
yields in the reaction of II with 1-chloro-  1-propionyl-  and 1-chloro-  1-benzoylacetone s in t he presence of 
1 mole of KOII. The presence  in VII and VIII of an  acetyl ra ther  than a propionyl (or benzoyl) group attached 
to the exocyclic ni trogen atom was proved by desulfuration of VII and VIII to the known 4-methoxy-5-  
aeetamidopyrimidine (XIX). 

The resul ts  are evidence in favor of the p r e f e r r e d  reaction of  I and II with halo-fi -diketones at the 
unenolized carbonyl group; this is confirmed by the l i terature  data [2, 3]. 

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

The IR spec t ra  of mineral  oil suspensions were recorded  with a UR-10 spectrophotometer ,  and the 
PMR spect ra  were r ecorded  with an IN-4II-100 Hz spec t rometer  with te t ramethyls i lane as the internal 
standard. 

4 -Chloro-5-methylamino-6-d iace ty lmethytmercaptopyr imid ine  (III) and 4-Chloro-5-ace ty lmethylamino-  
6-acylmethylmercaptopyr imidine  (IV). A solution of 0.39 g (2.86 mmole) of c~-chloro-~-aeetylacetone in 
3-5 ml of methanol was added to a solution of 0.5 g (2.86 mmole) of I in 10 ml of methanol containing 0.16 g 
of KOII, and the mixture was s t i r r ed  at - 1 0  to - 8  ~ for  5 h and allowed to stand at - 5  ~ for  20ho Theprec ip -  
itate was removed by filtration, washed with water,  and dried to give 0.2 g {39%) of HI with mp 96-97 ~ 
(from ether). Found: C 43.7; II 4.6; C1 13.3; N 15.2; S 11.9%. C10HI2CtN302S. Calculated: C 43.9; II 4.4 
C1 13.0; N 15.3; S II.9%. 

The fil trate was evaporated, 5 ml of water  was added to the residual oil, and the mixture was allowed 
to stand at 0 ~ for  2 days. The precipitate was removed by fil tration to give 0.2 g of IV. Compound IV was 
also obtained by the action of alcoholic alkali on III. 

4 -Chloro-5-N-methyl -6-methyl -7-ace ty lpyr imido[4 ,5-b] [1 ,4] th iaz ine  (XIII). A solution of 0.35 g of 
III in 30 ml of ether  containing one drop of an alcoholic hydrogen chloride solution was allowed to stand at 
20 ~ for 24 h. The yellow precipitate was removed by fil tration to give 0.14 g of XIII. PMR spect rum in 
CDC13, ppm: 2.36 (CH3), 2.44 (COCH3), 3.41 (N-CII3). 

4 -Methoxy-5-ace tamido-6-acylmethytmercaptopyr imid ine  (V). A solution of 0.86 g (6.46 mmole) of 
~ -ch lo ro -~-ace ty lace tone  in 5 ml of alcohol was added to a solution of 1 g (6.46 mmole) of II in 30 ml of 
alcohol containing 0.4 g of KOII at 5 ~ and the mixture was s t i r red  at 20 ~ for 5 h and allowed to stand over -  
night. It was then filtered, and the filtrate was vacuum evaporated. Water (20 ml) was added to the residue, 
and the mixture was allowed to stand at 5 ~ for 24 h. The precipitate was removed by fil tration to give 1.15 

g of V. 

Compounds VI-VIII were  s imi lar ly  obtained. 

4 -Methoxy-5-ace tamido-6-acylmethylmercaptopyr imid ine  Semicarbazone (IX)._ A solution of 0.18 g 
(0.705 mmole) of V, 0.08 g (0.705 mmole) of semicarbazide hydrochloride,  and 0.06 g (0.705 mmole) of 
sodium acetate in a mixture of~15 rril o~a]~coho~[ a n ~ V S ~ f w a  eter was s~iri~e~d at 20 ~ for  i:5 h. The p rec ip -  
itate was removed by fil tration and washed with water  to give 0.16 g of IX. 

Compound X was s imi lar ly  obtained. 

4 -Methoxy-5-ace tamido-6-acylmethylmercaptopyr imid ine  Oxime (XI). A solution of 0.6 g (2.35 mmole) 
of V, 0,17 g (2.35 mmole) of hydroxylamine hydrochloride,  and 0.2 g (2.35 mmole) of sodium acetate in a 
mixture of 30 ml of alcohol and 10 ml of water  was s t i r red  for 6 h, after which the solvent was removed by 
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distillation, 10 ml of water  was added to the residue,  and the precipitate was removed by fi l tration to give 
0.6 g of XI. Compound XII was s imi la r ly  obtained. 

4-Methoxy-6-methyl-7-acetylpyr imido[4,5-b][1 ,4] th iaz ine  (XIV). A solution of 0.86 g (6.46 mmole) of 
a - c h l o r o - a - a c e t y l a c e t o n e  in 5 ml of alcohol and two drops of concentrated HC1 were  added to a solution of 
1 g (6.46 mmole) of II in 20 ml of alcohol containing 0.4 g of KOH at 0 ~ and the mixture was s t i r red  for 6 h. 
The precipi tate  was removed  by fil tration and washed with water  to give 0.9 g of product. Another 0.29 g 
of XIV was obtained f rom the filtrate. Compounds XV-XVII were s imi lar ly  obtained. 

4_-Methoxy-6-methyl-7-acetylpyrimido[4,5-b][1,4]thiazine Oxime (XVIII). This compound was ob- 
tained in the same way as XI by heating at 70-75 ~ for  12 h. 

4-Methoxy-5-ace tamidopyr imidine  (XIX). A mixture of 0.5 g of VII or VIII, 5 g of Raney nickel, and 
20 ml of absolute alcohol was refluxed for 5 h and filtered. The solvent was removed f rom the fil trate by 
distillation to give 0.23 g of XIX. No melting-point depression was observed for a mixture of this product 
with a genuine sample. 
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