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It is shown that  5 - a c e t a m i d o - 6 - c a r b e t h o x y m e t h y l m e r c a p t o p y r i m i d i n e s  (IV-VII) a r e  fo rmed  
by reac t ion  of 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 s  (I-IlI) with c~-chloro- and ~ - c h l o r o - a -  
methylace toace t ic  e s t e r s  in the p r e s e n c e  of excess  alkal i ,  while 6 - m e t h y l - 7 - c a r b e t h o x y -  
pyr imidoth iaz ines  (XI-XIII) a r e  fo rmed  in the absence  of alkali ;  under  s i m i l a r  conditions,  
hydroxyamino compounds VIII -X and 6 -ca rbe thoxymethy lpyr imido th iaz ines  XIV-XVI a re  ob-  
tained f r o m  I - I I I  and 7 - c h l o r o a c e t o a c e t i c  e s t e r .  6 -Carbe thoxy-  and 7 - ca rbe thoxypyr imido -  
th iaz ines  XVII-XXI were  synthesized f r o m  I - I I I  and ethyl b romopyruva t e ,  l'I, and ch lo ro-  
fo rmylace t i c  e s t e r ,  r e spec t ive ly .  

In continuing our  study [2] we have invest igated the reac t ion  of 2 , 5 - d i a m i n o - 4 - m e t h y l - ,  4 - m e t h o x y - 5 -  
amino- ,  and 4 - c h l o r o - 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 s  (I-HI) with haloketo acid e s t e r s .  In the case  of c~- 
ch loroace toaee t ic  e s t e r  we obse rved  an in te res t ing  deviation of the p r o c e s s  f r o m  the scheme desc r ibed  for  
phenacyl  hal ides  [3]. It was  shown that 5 - a c e t a m i d o - 6 - c a r b e t h o x y m e t h y l m e r c a p t o p y r i m i d i n e s  IV-VI 
(Table 1) r a t h e r  than pyr imido th iaz ines  a r e  fo rmed  by reac t ion  of I - I I I  with c~-chloroacetoacet ie  e s t e r  
under  mi ld  conditions (in the p r e s e n c e  of a smal l  excess  of a lkal i  at 18-20 ~ Compound VII was  s i m i l a r l y  
obtained f r o m  ]1 and c~-methy l -~ -ch lo roace toace t i c  e s t e r .  The s t r u c t u r e s  of IV-VII  were  conf i rmed  by IR 
data (the p r e s e n c e  of two carbonyl  groups) and by the PMR spec t r a  (the p r e s e n c e  of a SCH 2 group,  see 
Fig.  1), as  well  as  by coun te r syn thes i s  in the case  of VI. React ion of III with e thylchloroaceta te  yielded 4-  
c h l o r o - 5 - a m i n o - 6 - c a r b e t h o x y m e t h y l m e r c a p t o p y r i m i d i n e  XXII, which was  t r a n s f o r m e d  to VI by reac t ion  
with CH3COC1. The fo rmat ion  of IV-VII,  l ike 6 -a ry lpy r imido th iaz ines ,  p robab ly  p roceeds  through i n t e r -  
media te  hydroxyamine  compounds A. F u r t h e r m o r e ,  the bond between the a -  and f i - ca rbon  a toms  in c o m -  
pounds A is c leaved by excess  alkal i ,  s i m i l a r  to the acid c leavage of ~-ke to  ac ids .  As a resu l t ,  the final 
p roduc t s  of the reac t ion  are  IV-VII  r a t h e r  than pyr imidoth iaz ines  XI-XIII .  
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~,, CH=CO 
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Fig. 1. PMR spec t r a .  1) 4 - C h l o r o - 5 - a c e t -  
amido-  6 - c a r b e t h o x y m e t h y l m e r c a p t o p y r i m i d -  
ine (VI) in CDC13; 2) 4 - c h l o r o - 6 - h y d r o x y - 6 -  
ca rbe thoxymethy l -6 ,7 -d ihydropyr imido  [4,5-b ]- 
1 ,4- thiazine (X) in CDCI3; 3) 4 - c h l o r o - 6 - c a r b -  
e thoxymethyl -  5H-pyr imido  [4 ,5-b]-1 ,4- thiazine  
(XVI) in CDCI~. 

This  concept is conf i rmed,  f i r s t ,  by the fact  that 
pyr imido th iaz ines  XI-XIII  (Table 2) a r e  obtained by r e -  
act ion of I - m  with a - c h l o r o a c e t o a c e t i c  e s t e r  in the ab-  
sence of alkal i .  Second, the fo rmat ion  of subs tances  
with s t ruc tu re  B does not occur  when ~ - c h l o r o a c e t o a c e t -  
ic e s t e r  is r ep laced  by 7 - c h l o r o a c e t o a c e t i c  e s t e r  s ince 
c leavage of the bond in the 6 and 7 posi t ions  in hydroxy-  
amino compounds VII I -X is imposs ib le .  Thus hydroxy-  
amino compounds VIII -X a re  obtained f r o m  I - I I I  and 7 -  
ch loroace toace t ic  e s t e r  in alcoholic alkali;  these  c o m -  
pounds a re  read i ly  dehydrated and t r a n s f o r m e d  to 
pyr imido th iaz ines  XIV-XVI in the p r e sence  of acid,  fol-  
lowed by ch roma tog raphy  of the i r  solutions on a luminum 
oxide. 

Ethyl  b romopyruva te ,  like 7 - c h l o r o a c e t o a c e t i c  
e s t e r ,  r e a c t s  with l - I I I  to f o r m  6 -ca rbe thoxypyr imido -  
th iaz ines  XVfl-XIX. In the case  of I, XX is i sola ted in a 
methanol  med ium as  a resu l t  of t r anses t e r i f i ca t ion .  Re -  
act ion of II with ethyl ch lo ro fo rmylace ta t e  gave a smal l  
yield of 4 -me thoxy-7 -ca rbe thoxypyr imido th i az ine  XXI. 
Compounds XI-XVI, XVIII-XIX, and XXI, in cont ras t  to 
6 -a ry lpyr imido th iaz ine  s, have the 5H s t ruc tu re ,  while 
XVII and XX a re  7H de r iva t ives ,  as  conf i rmed by the IR 
and PMR spec t r a .  A dec r ea se  in the f requency of the 
e s t e r  carbonyl  and the v i r tua l ly  comple te  absence  of a 
band for  the NH group a re  obse rved  in the IR spec t r a  of 
XV-XVI; this is explained by the fo rmat ion  of an in t r a -  
m o l e c u l a r  hydrogen bond between these  functional groups.  

EXPERIMENTAL 

The s tar t ing  haloketo acid e s t e r s  w e r e  obtained as  fol lows: ~-chloro  and T-ch lo roace toace t i c  e s t e r s  
v ia  the methods  in [4, 5], ethyl b romopyruva te  via  the method desc r ibed  in [6], ethyl ch lo ro fo rmylace ta te  
v ia  the method desc r ibed  in [7], and ~ - c h l o r o - ~ - m e t h y l a c e t o a c e t i c  e s t e r  via the method desc r ibed  in [8, 9]. 

4 - C h l o r o - 5 - a c e t a m i d o - 6 - c a r b e t h o x y m e t h y l m e r c a p t o p y r i m i d i n e  (VI). A. ~ -Ch lo roace toaee t i c  e s t e r  
[0.52 g (0,0032 mole)]  was  added to a solution of 0.5 g (0.0031 mole) of III in 20 ml of ethanol containing 
0.24 g (0.0042 mole) of KOH at 18-20 ~ The mix ture  was s t i r r ed  fo r  24 h, evapora ted  in vacuo,  and the r e s -  
idue was  t r ea t ed  with w a t e r  and f i l te red  (see Table  1). Compounds IV, V, VII, IX, XIV, XVII, and XX were  
s i m i l a r l y  obtained (the reac t ion  was  c a r r i e d  out in methanol  for  XX), as  well  as compounds XII, XVI, 
and XVIII, with the di f ference that the res idue  a f t e r  r emova l  of ethanol was  dissolved in CHCI 3 and p a s s e d  
through A1203. In the case  of XII, the reac t ion  was  c a r r i e d  out at - 5  ~ for  2 h. 

B. A solution of 0.8 g (0.01 mole) of acetyl  chloride in 5 ml of benzene was  added at 10 ~ to a solution 
of 2.3 g (0.0093 mole) of XXII in 20 ml  of benzene containing 0.9 g of pyr id ine .  The mix tu re  was s t i r r ed  for  
24 h at 18-20 ~ and t r ea t ed  as  indicated for  VI to give 0.6 g (22%) of a product  in the f o r m  of a white c r y s t a l -  
line substance with mp 127-128 ~ ( f rom water) .  No mel t ing  point depress ion  was obse rved  when a sample  
of th is  product  was mixed with VI obtained via  method A. The IR and PI~R spec t r a  of the two subs tances  
were  identical .  

4 - C h l o r o - 5 - a m i n o - 6 - c a r b o t h o x y m e t h y l m e r c a p t o p y r i m i d i n e  (XXI1). This compound [0.5 g (82%)] was  ob- 
tained in the same  way as  VI f r o m  0.5 g (0.0031 mole) of Ill and 0.3 g (0.0025 mole) of ethyl ch loroace ta te  
and had mp 72-74 ~ ( f rom ether) .  Found %: C 39.0; H 4.2; C1 14.4; N 17.1; S 12.7. CsHt0CIN302S. Calcu-  
la ted %: C 38.8; H 4.1; Cl 14.3; N 17.0; S 12.9. IR spec t rum:  1740 (CO); 1630, 3350, 3460 cm - t  (NH2). 

2 -Amino-4 ,6 -d ime thy l -7 -ca rbe thoxypyr imido [4 ,5 -b ] - l , 4 - th i az ine  Hydrochlor ide  (Xl). A mix ture  of 
0.5 g (0.0032 mole) of I and 0.55 g (0.0034 mole) of a - c h l o r o a c e t o a c e t i c  e s t e r  in 20 ml  of ethanol was r e -  
fluxed with s t i r r ing  for  2 h, cooled to 20~ and the p rec ip i t a te  was f i l te red  to give 0.6 g (61%) of a b r igh t -  
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red, crystalline substance with mp 278 ~ (decomp., from ethanol). Found %: C1 11.4; S 10.9. CIIHI4N402S �9 

HC1. Calculated %: Cl 11.7; S 10.6. 

2-Amino-4-methyl-6-earbethoxymethyl-6-hydroxy-6,7-dihydropyrimido [4,5-b]-i ,4-thiazine (VIII). A 
solution of 1 g (0.0061 mole) of y-chloroaeetoaeetic ester in I0 ml of ethanol was added at -I0 ~ to a solu- 
tion of 1 g (0.0064 mole) of I in 20 ml of ethanol containing 0.45 g (0.0078 mole) of KOH. The mixture was 
st i r red for 1 h a t - 1 0  ~ and for 5 h at 18-20 ~ The resulting precipitate was filtered and washed with water 
to give 0.7 g (38%) of VIII in the form of awhite, crystalline substance which did not have a melting point 
and which was converted to pyrimidothiazine XIV on heating. Compound X was similarly obtained. 

4-Methoxy-6-carbethoxymethylpyrimido[4,5-b]-l ,4-thiazine (XV)o A solution of 1 g (0.0064 mole) of 
II in 20 ml of ethanol containing 0.4 g (0.0070 mole) of KOH was added at 20 ~ in 5 h to 1.2 g (0.0073 mole) 
of ~-chloroacetoacet ie  es te r  in 10 ml of ethanol. The reaction mass was allowed to stand overnight, and 
the mixture was fil tered and evaporated to dryness to give 0.9 g (53%) of a light-yellow, crystalline sub- 
stance with mp 120-122 ~ (from ethanol). 

Similarly obtained were compounds XI (the reaction was carr ied out at 40~ XIII, XIX, and XXI (with 
the difference that the residue after  removal of ethanol was dissolved in benzene, in the case of XIII and 
XIV, and in CHC13, in the case of XXI, and the solutions were passed through a column filled with A1203). 
The IR spectra were obtained with a UR-10 speetrophotometer in the form of suspensions in mineral oil. 
The frequencies of the vibrations of the CO, NH, NH 2 groups in the IR spectra of compounds IV-VII, XI- 
XIX, and XXI and of the CO, NH, and OH groups in the spectra of compounds VIII-X were as follows: (IV) 
1670, 1720, 3210, 3290, 3420; (V) 1670, 1740, 3200, 3240 cm-1; (VI) 1680, 1740, 3260 cm-l;  (VII) 1690, 1730, 
3290 era-l; (XI) 1640,3200, 3320, 3460 em-1; (XII) 1705, 3440 cm-l;  (XIII) 1700, 3300 cm-1; (XIV) 1650, 3200, 
3310 cm-1; (XV) 1665 cm-1; (XVI) 1670, 3200, 3100 era-l; (XVII) 1700, 1660, 3150, 3320, 3440 em-1; (XVIII) 
1700, 3420 em-1; (XIX) 1700, 3400 cm-1; (XXI) 1680, 3200 cm-1; (VIII) 1720, 3460, 3400, 3350, 3240 cm-1; 
(IX) 1720, 3380 em-1; (X) 1720, 3160-3190, 3290 cm -1. 

The PMR spectra were obtained with a JNM-4H-100 speetrophotomcter with tetramethylsilane as the 
internal standard. The compounds, solvents, and chemical shifts in ppm are as follows: VI, CDC13, 1.255 
(triplet); 4.154 (quartet), CO2C2H5; 2.181 (singlet), 3H-COCH3; 3.919 (singlet), 2H-CH2CO; 8.64 (singlet), 
NH-CH-----N. X, CDC13, 1.3 (triplet), 4.25 (quartet), CO2C2II5; 2.9 (quartet), 2H-7CH2; 3.25 (quartet), 2H- 
CH2CO2C2Hs; 4.06 (NH and OH are shifted on heating). XVI, CDC13, 1.265 (CH~C2Hs, triplet); 3.607 (2H- 
COCII2, singlet), 4.196 (CH2C2Hs, quartet), 4.929 (H-7CH, singlet). XVII, pyridine, 1.085 (CH3C2Hs, triplet); 
2.464 (3H-4CH3, singlet); 3.87 (2H-TCH2, singlet); 4.165 (CII2C2Hs, quartet), and therefore has the 7H struc- 
ture.  XX, pyridine, 2.48 (3H-4CH3, singlet); 3.67 (3H-OCH3, singlet); 3.86 (2H-7CH2, singlet), and there-  
fore has the 7H structure.  
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