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The reaction of 5-amino-4-chloro- and-4-methoxy-6-mercapto- 
pyrimidines with 4-methoxy-, 4-amino-, and 2,4-diethoxyphenacyl 
chlorides has yielded 5-amino-4-chloro- and -4-methoxy-6-phena- 
cylthiopyrimidines. The reaction of 2, 5-diamino-4-methyl-6-mer- 
captopyrimidine with 4-methoxyphenaeyl chloride has yielded 2- 
amino-6-hydr oxy-6-(4'-methoxyphenyl)-4-methyl- 5, 6-dihydropyri- 
mido[4, g-b] -1,4-thiazine, and that with 4-aminophenacyl chloride 
has yielded the corresponding 7H-pyrimido[4, g-b]-1, 4-thiazine. 

In development  of previous  work [1], we have s tu -  
died the r eac t i on  of 5 - a m i n o - 4 - c h l o r o - 6 - m e r c a p t o -  
py r imid ine  (I), 5 - a m i n o - 4 - m e t h o x y - 6 - m e r c a p t o p y r i -  
mid ine  (II), and 2 , 5 - d i a m i n o - 4 - m e t h y l - 6 - m e r c a p t o -  
py r imid ine  (III) with phenacyl  hal ides  having e l e c t r o n -  
donating subs t i tuen ts  in the benzene  r ing .  

The reac t ion  of I and II with 4 - m e t h o x y -  and 4-  
aminophenacyl  ch lor ides  and of II with 2 ,4 -d i e th oxy -  
phenacyl  chlor ide in ethanolic  solut ion in the p r e s e n c e  
of a lka l i  at 0 to -5 ~ C has given 5 - a m i n o - 6 - p h e n a c y l -  
t h iopyr imid ines  (IV, VI - IX,  Table  1) with y ie lds  of 
66-87%. When the reac t ion  of I with 2 ,4 -d i e thoxy -  
phenacyl  chlor ide  was c a r r i e d  out at 18 -20  ~ C, the 
S-phenacyl  de r iva t ive  V (Table 1) was isolated,  while 
II and 4 -methoxyphenacy l  ch lor ide  gave,  unde r  s i m i -  
l a r  condi t ions ,  the py r imido th iaz ine  XV (Table 2). 
The s t r u c t u r e s  of IV--IX and XV were  conf i rmed  by 
the i r  IR spec t r a .  The spec t r a  of subs tances  IV- I X  
have absorp t ion  bands for  a CO group (1650-1680 cm - i )  
and for  a p r i m a r y  amino group (3230-3480 c m - i ) .  
These bands a re  not observed  in the IR spec t rum of 
compound XV (see f igure) .  In the r eac t ion  of 2 , 5 -  
d i a m i n o - 4 - m e t h y l - 6 - m e r c a p t o p y r i m i d i n e  (III) with 

*For  par t  IV, s e e [ l ] .  

4 -methoxyphenacyl  ch lor ide  we succeeded in i so la t ing  
a very  uns tab le  ca rb ino l  amine  X. In favor  of s t r u c -  
t u r e  X was the absence  f rom the IR s p e c t r u m  of the 
band of a CO group.  By boi l ing X in d i m e t h y l f o r m a -  
mide  and by the reac t ion  of III with 4 -aminophenacy l  
chlor ide we obtained the py r imido th iz ines  XI and XII, 
r e spec t ive ly  (Table 2). 

Thus,  it has been shown that  the r eac 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 and II with phenacyl  
chlor ides  conta in ing e l ec t ron -dona t ing  subs t i tuen ts  
in the benzene  r ing  f o r m s  the S-phenacyl  de r iva t ives  
IV-IX.  By the reac t ion  of III with these  ketones  
e i ther  the ea rb ino l  amine  X or the py r imido th i az ines  
XI and XII a r e  obtained.  As a l ready  shown [1], under  
analogous condit ions compounds I and II r eac t  with 
phenacyl  hal ides  having e l e c t r o n - a c c e p t i n g  groups 
with the fo rma t ion  of carb inol  amines ,  while compound 
III gives only py r imido th i az ines .  This  d i f ference  in 
the course  of reac t ion  is  explained by the fact that in 
the compounds of s t r uc t u r e  A, the e l ec t ron -dona t i ng  
groups (OCH 3, NH2, OC2H5) pass iva te  the carbonyl  group 
with r e spec t  to the nucleophi l ic  r eac t an t  as a con-  
sequence of the d e c r e a s e  in the pos i t ion  charge  on 
the carbonyl  carbon  a tom.  In view of th is ,  the r e -  
act ions  of compounds I and II with phenacyl  ch lor ides  
can be stopped at the s tage of the S-phenacyl  d e r i v a -  
t ives .  The p r e s e n c e  in the de r iva t ives  B of e l e c t r o n -  
accepting groups leads  to the i m p o v e r i s h m e n t  of the 
e lec t rons  of the ca rbony l  carbon  atom, which f a c i l i -  
ta tes  the reac t ion  of the CO group with the nuc l eo -  
phil ic  amino group. In this case  the m a i n  r e a c -  
t ion products  a re  ca rb ino l  amines  or py r i mido -  
th iaz ines .  

T a b l e  1 

R 

N ~ N H  2 R' 

p o u n d  R R' R" Mp,  ~ C a E m p i r i c a l  f o r m u l a  b Y ie ld  
C H CI N S C H CI N S % 

IV CI H OCH3 137--138 C,3H,~ClN~O2S 50.33 3,72 II,56 10,19 50.40 3.90 11.45 10.35 71.5 
V OC2H5 150--151 C~6HIsCINsOsS 52.21 5.21 9.40 11.48[ 8.53 52.24 4.93 9.64 11.42 8.72 66 

VI CI ] H NH2 C,2HuCIN4S 49.20 3,92 12.18 18.57 10.78 48.89 3.76 12.03 19.00 10.88 86 
VII OCH8 I H OCH3 101~'103 C14H~sNaOS 55.25 5.05 -- 13.39 t 10.59 55.65 4.98 13.76 [ 10.50 78 

VIII OCH3 OC2H5 OC2H5 102~-104 CITH21,Ns04S 56.14 5,78 11,43 8,94 56.18 5.82 ]11.56] 8,82 76 
IX OCH~ H NH2 C~sHI4N402S 53,76 5.0 19,50 10.76 53.77 4.86 ]~19.30 ] 11.04 87 

a C o m p o u n d s  IV,  V,  a n d  V I I I  w e r e  c ry s t a l l i z ed  f r o m  b e n z e n e ,  VI  is f r o m  i s o p r o p a n o l ,  a n d  IX f r o m  e t h a n o l .  IV,  V ,  VI I ,  and  VI I I  are co lo r l e s s  a n d  V I  a n d  
IX,  pa le  y e l l o w  c rys t a l l i ne  s u b s t an ces .  

b T h e  I R  spec t r a  o f  t h e  c o m p o u n d s  w e re  t a k e n  o n  a U R - I  0 i n s t r u m e n t  in the  f o r m  o f  m u l l s  in  pa r a f f i n  oi1. P C = O :  1 6 8 0  cm "1 ; UNH : 3 3 5 0  3 3 7 0  3 4 3 0 ,  
3 4 8 0 c m ' l ; V  1JC= O 1 6 5 5 c m - 1 ; P N H  3 3 6 0  3 4 4 0 c m ' a ; V I  p C =  O 1 6 5 5 c m ' l " V N H  ; 3 2 3 0  3 3 5 0  3 4 4 0 c m ' l " V I I ' p t ~ - c n "  1 6 8 0 e ~ ' - I " v ~ ' , T r 4 : 3 3 6 0  

1 1 1 1 ~ 1 2 3 4 5 0  era" ; V I I I :  v C = O :  1 6 5 0  era" ; VNH 2 : 33"/0, 3 4 5 0  era- ; IX:  v C = O :  1 6 5 0  cm" ; UNH ~ : 3 2 4 0 ,  3 3 4 0 ,  3 4 3 0 ,  3 4 8 0  cm" . 
e l i a s  no  c lear  m e l t i n g  p o i n t ;  u n d e r g o e s  d e h y d r a t i o n  o n  h e a t i n g ,  be ing  c o n v e r t e d  i n t o  t he  p y r i m i d o t h i a z i n e  XV.  
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Com- 
pound R 

XI ~H 
XII 

XII l  
XlV H 
XV 

R' ocH3R" Mp, o C* 

CH3 296--298 
CHs NHs 262--264 

OCH3 OCHa 135--137 
220--222 NH2 
186--187 OCHs 

T a b l e  2 

R' 

Empirical formula 

CI4HI4N4OS 
CtsHIsNsS 
C14HtsN~O~S 
CIzH12N40S 
C18H10C1N~OS 

C 

58 89 
57.44 
58,85 
57.15 
53.24 

Calculated, % 

H N 

5.08 19.53 
4.86 25.56 
4.51 14.34 
4,30 20.86 
3.41 --  

S 

I 1.38 
11.67 
11.13 
11.88 

C 

58.72 
57.54 
58.52 
57,33 
53,51 

Found, % 

H N 

4.93 19.57 
4,83 25.80 
4,56 14,63 
4.44 20.57 
3,45 --  

*Compounds XI-XV are yellow crystalline substances. 

S 

11.2 
I 1.81 
IIA6 
11.77 

Yield 
% 

76 
75 
64 
91 
53 

R' -O R" -6 , 

+6 - -  --O~CH 

~/'.~.>...s/CH~ C_) 
A B 

The n a t u r e  of t h e  s u b s t a n c e s  f o r m e d  in t h e  r e a c t i o n  

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  w i t h  p h e n a c y l  

c h l o r i d e s  i s  no t  d e t e r m i n e d  only  by t h e  d e g r e e  of 

a c t i v i t y  of t h e  c a r b o n y i  g r o u p  in t he  k e t o n e .  An i m -  

p o r t a n t  i n f l u e n c e  on t h i s  i s  p o s s e s s e d  by  t h e  n u c l e o -  

p h i l i c i t y  of t h e  a m i n o  g r o u p  in p o s i t i o n  5 of t h e  

p y r i m i d i n e  r i n g .  T h u s ,  t h e  r e a c t i o n  of c o m p o u n d  II 

w i t h  4 - m e t h o x y p h e n a c y l  c h l o r i d e  g a v e  t h e  S - p h e n a c y l  

d e r i v a t i v e  VII,  w h i l e  t h e  r e a c t i o n  of c o m p o u n d  III, in 

w h i c h  t h e  n u c l e o p h f l i c i t Y  of t h e  a m i n o  g r o u p  in p o s i -  

t i on  5 is  g r e a t e r  t h a n  in  c o m p o u n d  II w i t h  t h e  s a m e  

k e t o n e ,  g a v e  the  c a r b i n o l  a m i n e  X. 

The  s t a b i l i t y  of t h e  S - p h e n a c y l  c o m p o u n d s  I V - I X  

a l s o  d e p e n d s  on t h e  n u c l e o p h f l i c i t y  of  t h e  a m i n o  

g r o u p .  S u b s t a n c e s  VII and  IX c y c l i z e  in to  p y r i m i d o -  

t h i a z i n e s  e v e n  on s t a n d i n g  in t h e  a i r ,  on  r e c r y s t a l l i -  

z a t i o n ,  and  on h e a t i n g  in v a c u u m .  C o m p o u n d  IV, in 

w h i c h  the  n u c l e o p h i l i e i t y  of t h e  a m i n o  g r o u p  i s  l o w e r  

t h a n  in VII and  IX, is  c o n v e r t e d  in to  t h e  p y r i m i d o t h i a -  
z i n c  on b e i n g  h e a t e d  w i t h  a c e t i c  a n h y d r i d e .  T h e  c y -  

c l i z a t i o n  of c o m p o u n d s  I V - I X  a l s o  a p p a r e n t l y  t a k e s  

p l a c e  t h r o u g h  t h e  c a r b i n o l  a m i n e s .  H o w e v e r ,  w e  

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

s e n c e  of e l e c t r o n - d o n a t i n g  s u b s t i t u e n t s  in p o s i t i o n  6 

of t h e  c a r b i n o l  a m i n e s  c r e a t e s  an i n c r e a s e d  e l e c t r o n  

d e n s i t y  on t h e  o x y g e n  a t o m  of t h e  h y d r o x y  g r o u p ,  

w h i c h  i s  r e s p o n s i b l e  f o r  t h e i r  i n s t a b i l i t y  and t h e i r  

c a p a c i t y  f o r  r e a d i l y  u n d e r g o i n g  d e h y d r a t i o n  to  t h e  

c o r r e s p o n d i n g  p y r i m i d o t h i a z i n e s .  We c o n f i r m e d  t h e  

c a p a c i t y  of t h e  S - p h e n a c y l  d e r i v a t i v e s  I V - I X  f o r  

u n d e r g o i n g  c o n v e r s i o n  in to  t h e  c a r b i n o l  a m i n e s  only  

i n d i r e c t l y - - t h e i r  d i f f e r e n t  b e h a v i o r  w i t h  r e s p e c t  to  

t h e  K a r l  F i s c h e r  r e a g e n t .  It i s  k n o w n  [2] t h a t  in t h e  

i s o q u i n o l i n e  s e r i e s  c a r b i n o l  a m i n e s  and  t h e  c o r r e -  

s p o n d i n g  a m i n o  a l d e h y d e s  r e a d i l y  u n d e r g o i n g  c o n v e r -  

s i o n  in to  e a r b i n o l  a m i n e s  r e a c t  w i t h  o n e  e q u i v a l e n t  

of t h e  F i s c h e r  r e a g e n t ,  w h i c h  c o r r e s p o n d s  to  t h e  d e -  

t e r m i n a t i o n  of one  m o l e c u l e  of w a t e r  in t h e s e  s u b -  

s t a n c e s .  N e g a t i v e  r e s u l t s  o b t a i n e d  w i t h  t h i s  r e a g e n t  
s e r v e  as  a p r o o f  of t h e  p r e s e n c e  of a s t a b l e  o p e n  

a m i n o  a l d e h y d e  s t r u c t u r e .  In our  c a s e ,  one  m o l e -  

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

VIII and  IX. A c o m p a r i s o n  of t h e s e  r e s u l t s  w i t h  t h e  

IR s p e c t r a  ( p r e s e n c e  of a CO g r o u p ,  s e e  f i g u r e )  p e r -  

m i t s  t h e  c o n c l u s i o n  t h a t  c o m p o u n d s  VIII and  IX f o r m  

c a r b i n o l  a m i n e s  u n d e r  c o n d i t i o n s  of d e t e r m i n f n g  

w a t e r  by t h e  K a r l  F i s c h e r  m e t h o d .  In t h e  d e t e r m i n a -  

t i on  of w a t e r  in c o m p o u n d s  V and VI we  o b t a i n e d  

n e g a t i v e  r e s u l t s ,  w h i c h  c o n f i r m  t h a t  t h e s e  s u b s t a n c e s  

h a v e  a s t a b l e  n o n c y c l i c  s t r u c t u r e .  

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

4-Aminophenacyl chloride was prepared by Knnekell's method [3] 
with the difference that in the preparation of the 4-acetylaminophen- 
aeyl chloride, dichloroethane was used as the solvent instead of car- 
bon disulfide. The yield of unpurified ketone was 70%, mp 208-207 ~ 
C; according to Kunckell [3], mp 212 ~ C. 

4-MethoxyphenacyI chloride was obtained by the method of 
Voiovel'skii and Khukhryanskii [4]. 

2,4-Dieflloxyphenacyl chloride. At 10 ~ C, a mixture of 11.3 g 
(0.1 mole) of chloroacetyl chloride and 16.6 g (0.1 mole) of 1, 3- 
diethoxybenzene in 30 ml of dichloroethane was added to a suspen- 
sion of 13.4 g (0.1 mole) of A1C1 s in 50 ml of dichloroethane. The 
mixture was stirred at this temperature for 3 hr and was left over- 
night. Then it was poured into a mixture of ice and concentrated 
hydrochloric acid, the organic layer was separated off, washed with 
water to neutrally], and dried with sodium sulfate, the solvent was 
distilied off, and the residue was triturated with petroleum ether and fil- 
tered off. YieId 9.7 g (40%). Colorless crystals, mp 65-67~ C (metha- 
nol), soluble in the usual organic solvents. Found, %: C 59.31; H 6.07; 
C1 14.79. Calculated for C~2H15C1Os, %: C 89.38; H 6.28; C1 14.60. 

General method of preparing compounds IV, VI-IX. A solution 
of 0.032 mole of the 8-amino-6-mercaptopyrimidine I or II in 20 ml 
of ethanol containing 0.035 mole of KOH was cooled to -5 to 0 ~ C 
and to it was added a solution of 0.027 mole of the appropriate a -  
halo ketone in 20-28 ml of ethanol. The reaction mixture was 
stirred at the same temperature for from 3 to 10 hr, the change in the 
pH of the medium being followed. At pH 7-8 stirring was discontin- 
ued, and the precipitate that had deposited was filtered off, washed 
with water and a small amount of cold ethanol, and recrystallized. 

Compounds V and XIII were obtained similarly with the differ- 
ence that the reaction was carried out at 18-20 ~ C for 24 hr. 

2-Amino-6-hydroxy-4-methyl-6-(4'-methoxyphenyl)-8, 6-di- 

hydropyrimido[4,8-b]-l,4-thiaztne (X). This was obtained by the 
reaction of III with 4-methoxyphenacyl chloride under conditions 
similar to those for the synthesis of IV. Yield 86%. Colurless crys- 
talline substance with a yellow tinge, converted into the pyrimido- 
thiazine XI on heating. Found, %: C 85.16; H 5.15%. Calculated 
for Cs192 , %: C 55.24; H 5.30. 

Compound XII was synthesized similarly (crystallized from dimeth- 
ylformamide). 

2-Amino-4-methyl-6-(4'-methoxyphenyl)pyrimido[4, 6-b] -i, 4- 

thlazine (XI). A solution of 0.7 g of X in 5 ml of dimethylformamide 

was boiled for I0 rain and cooled to 18-20 ~ C, and then 15 ml of wa- 

ter was added and the precipitate was filtered off. Yield 0.5 g (76 %), 
mp 296-298 ~ C (decomp., dimethylformamide). 
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IR spectra: 1) 5-amino-4-chloro-6- (2 ', 4 '-dieth- 
oxyphenacylthio)pyrimidine (V); 2) 5-amino-4-meth- 
oxy-6- (2 ', 4 '-diethoxyphenacylthio)pyrimidine (VIII); 
3) 5-amino-4-ehloro-6- (p-methoxyphenacylthio)pyr- 
imidine (IV); 4) 4-chloro-6-(p-methoxyphenyl)pyr- 

imido [4,5-b]-1,4-thiazine (XV). 
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4-Chloro-6-(4'-methoxyphenyl)pyrimido[4, 5-b] -1, 4-thiazine 
(XV). A mixture of 0.4 g of IV and 4 ml of acetic anhydride was 
heated in the water bath for 7 hr; then it was cooled to room tem- 
perature and the precipitate was filtered off. Yield 0.2 g (53%), mp 
186-187 ~ C (dimethylformamide). 

4 -Methoxy-6-(4' - arninopheny 1)pyrimido[4, 5 -b] -1, 4 -thiazine 
(XIV). 0.35 g of IX was heated in a vacuum of 10 mm at 140" C for 
7 hr, giving 0.3 g of XlV(91.5%), mp 220-222" C (ethanol). 
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