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P rev ious ly  we had shown [1] that ,  depending on the condit ions,  the acylat ion of 4, 6 - d i a m i n o - 2 - m e r c a p t o -  
pyr imid ine  with carboxyl ic  acid chlor ides  (CAC) leads to the fo rmat ion  of 2 -acy l th io-4 ,  6 -d iaminopyr imid ines  
{I), 1 - a c y l - 4 , 6 - d i a m i n o - l , 2 - d i h y d r o - 2 - p y r i m i d i n e t h i o n e s  (II), and 6 - a m i n o - 4 - a c y l a m i d o - l H { 3 H ) - d i h y d r o - 2 -  
pyr imidinethiones  (III). 
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Some of the chemica l  p rope r t i e s  of (I)-(II D a r e  desc r ibed  in the p re sen t  communicat ion.  

Compounds (I) and (II) r eac t  under  mild conditions with wa te r ,  a lcohols ,  and amines  to give 4 , 6 - d i a m i n o -  
2 - m e r c a p t o p y r i m i d i n e  (IV) and the co r respond ing  carboxyl ic  acid de r iva t ives  in high yields .  The 2 -acy l th io -  
4 ,6 -d ime thy lpy r imid ines  r eac t  with the indicated nucleophilic reagents  in a s i m i l a r  manner .  The high yie lds ,  
unambiguous p r o g r e s s  of the reac t ions ,  and ease  of isolat ing the formed products  make it poss ib le  to use  (I) 
and {II) as mild acyla t ing agents .  The (I) and (II) compounds a r e  not acylated by CAC in the p re sence  of Et3N 
in DMF at 120-130~ The (III) compounds r e m a i n  unchanged when refluxed in a lcohols .  T rea tmen t  of the 
{III) compounds with sodium alcoholate  solution gives the Na sa l t s ,  which a r e  alkylated by alkyl halides in DMF 
at 50-60 ~ to the cor responding  2-a lkyl th io  de r iva t ives  (Table 1). Compound (III) (R = Ph) is aeylated at the S 
a tom when t rea ted  with benzoyl chlor ide  in the p r e s e n c e  of Et3N at 20-80 ~ . The IR s p e c t r u m  of the obtained 
6 - amino -4 -benzamido -2 -benzoy l th iopy r imid ine  has absorp t ion  bands at 1680 and 1705 (uC-- O), 1630 (SNH2) [2], 
3100-3300 (uNH2) [3], a n d 3 4 2 0 c m  -1 (uNH) [4]. Absorpt ion at 1100 (uC--S) and 3000-3100 cm -1 (uNH of th io-  
lac tams)  [5] is absent  in the IR s p e c t r u m .  The acylat ion of (III) (R = Ph) with p-methoxybenzoyl  chlor ide  at  
110-120 ~ in DMF, in the p re sence  of Et~N, gives 4 - b e n z a m i d o - 6 - p - m e t h o x y b e n z a m i d o - l H ( 3 H ) - d i h y d r o - 2 - p y r i m -  
idinethione. I ts  IR s pec t rum  has  bands at 1710 (uC = O), 3040 (uNH of thiolactam) [5], and 3420 c m ' l ( v N H )  [4], 
and absorp t ion  is absent  at 1100 ( u C - S )  [5] and 1630 cm -1 (SNH2) [2]. 

The (I) compounds r em a i n  unchanged a f t e r  refluxing in CH3CN for  6 h, but when refluxed in DMF they 
f o r m  mix tu res  of  (II) and (III). The i somer i za t ion  t ime  depends on, the nature  of the subst i tuent  in the benzene 
r ing of the acyl  radica l  (Table 2). The (D compounds ,  having in the benzene ring of the acyl  rad ica l  subs t i tu -  
ents with oI -< 0, a r e i s o m e r i z e d  in 8-9 h, and in 3-5 min when a I > 0. The obtained (II) and (III) compounds 
(R = Ph o r  p-CH3C6H 4) a r e  identical  with those  p rev ious ly  desc r ibed  in [1]. It should be mentioned that  the r e -  
maining (II) compounds cannot be obtained by acylat ing (IV) with CAC in the p r e sence  of Et3N [1]. The IR s p e c -  
t r a  of the (II) compounds have intense bands at 1670 (uC-- O), 1100 (uC=S) [5], 1630-1640 (SNH2) [2], and3100-  
3400 e m  -1 (uNH 2) [3]. Absorpt ion  is absent  in the 3000-3100 cm -1 region (uNH of th io lactams)  [5]. The con-  
s tants  of the p rev ious ly  unknown (II) compounds a r e  givefl in Table  3. 

In con t ras t  to the (I) compounds,  all of the (II) compounds r e m a i n  unchanged when refluxed in DMF, but 
when refluxed in CH3CN they i s o m e r i z e  to e i ther  the (I) o r  (III) compounds.  The d i rec t ion  of the i somer i za t ion  
c o r r e l a t e s  with the Hammet t  a + constants .  In the (I) compounds the benzoic ,  p- to luic ,  and p-methoxybenzoic  
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TABLE 2. I s o m e r i z a t i o n  P r o d u c t s  of  2 - A c y l t h i o - 4 , 6 -  
d i a m i n o p y r i m i d i n e s  (I) 

p-CH3C6H4 
C6H~ 
p-CH3OC~H~ 
ra-CHaOC~H4 
p-BrCsHa 

p-NOzC~H4 
m-NOzC6Ha 

Isomerization 
time, rain (I I 

!Composition of mixture 

(II) ( I I I )  

8h 
8h 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 

-0,08 
0 
0,29 
0,29 
0,44 
0,52 
0,60 
0,60 

54 
50 

t00 
30 
66 
60 
63 
66 

40 
40 

63 
25 
25 
33 
26 

TABLE 3. 1 - A c y l - 4 ,  6 - d i a m i n o - 1 , 2 - d i h y d r o - 2 - p y r i m i d i n e t h i o n e s  
(II) 

!Yield, rap, ~ C Found, % [ Empirical Calculated, % 
R rio (decomp) I 

! 

T I 
I 

p-NO~CsH~ 68 220 45,2t 3,74 26,50 [ CitHpN50~S 45,6t 3,44 26,60 
m-NO~C6H4 66 250 45,83 3,56 26,54 [ C,,H~NsO3S 45,61 3,44 26,60 
p-CH3OC6H~ t00 262 52,40 4,60 "2t,24 CteHi2N~O2S 52,16 4,37 21,36 
m-CHsOC6H~ 30 300 52,32 4,45 2t ,00 C,2Hi2N~02S 152,16 4,37 2t,36 
~-C~H~N 60 320 48,43 4,27 28,36 Ci0HpNsOS [ 48,56 3,66 28,38 
p-BrC6H~ 66 300 40,38 3,00 t7,38 C~tHpBrN~OS ]40,62 2,78 t7,23 

acid d e r i v a t i v e s ,  with ~+ = 0 t o - 0 . 7 6 ,  a r e  i s o m e r i z e d ;  the  i s o m e r i z a t i o n  t ime  is 3 -5  rain. In the (III) c o m -  
pounds the n icot in ic  ac id  and m -  and p - n i t r o b e n z o i c  acid de r i va t i ve s  (a + = 0.62-0.79) a r e  i s o m e r i z e d ;  the i s o -  
m e r i z a t i o n  t ime  is 5-6 h. The i s o m e r i z a t i o n  of  the  (I) and (II) compounds  is not due to  t a u t o m e r i c  equ i l ib r ium,  
as  in the  c a s e  of  the acy la ted  hyd roxyp i r i d i ne s  [6]. This  is c o n f i r m e d  by  the fact  that  the (I) and (II) c o m -  
pounds ,  when R = Ph,  can  be quant i ta t ive ly  r e c r y s t a l l i z e  d f r o m  D M F ,  in which connec t ion ,  based  on the TLC 
da t a ,  the o the r  i s o m e r  is absen t  in both the p rec ip i t a t e  and in solut ion.  

The obta ined da ta  show that  the  f o r m a t i o n  of  va r ious  de r i va t i ve s  by  the  acy la t ion  of (IV) with CAC in the 
p r e s e n c e  of  ElaN [1] is not  r e la ted  to  the i s o m e r i c  t r a n s f o r m a t i o n s  of  the in i t ia l ly  fo rmed  acy la t ion  of  (IV) in 
e i t h e r  DMF o r  MeCN at ~ 20 ~ i . e . ,  u n d e r  condi t ions  w h e r e  i s o m e r i z a t i o n  is absent .  The (II) compounds  a r e  
f o r m e d  by  the acy la t ion  of  (IV) at 80 ~ with a r e v e r s e  o r d e r  of  adding the r e a c t a n t s  to the MeCN o r  DMF only 
in the  c a s e  of  the benzo ic  and p - to lu i c  acid d e r i v a t i v e s .  These  s a m e  (II} compounds  can  be obtained by the i s o -  
m e r i z a t i o n  of  the (I) compounds  when ref luxed in DMF,  but h e r e  the (HI) compounds  a r e  a lways  a l so  f o r m e d ,  
which w e r e  not de tec ted  in a s ing le  c a s e  du r ing  acy la t ion .  The (III) compounds  a r e  fo rmed  only  by the a c y l a -  
t ion  o f  (IV) at  110-120 ~ in DMF.  When the (I) compounds  a r e  re f luxed in DMF they  a r e  i s o m e r i z e d  to the (III) 
compounds ,  but  h e r e  a subs tan t i a l  amount  of  the (II) compounds  is a lways  f o r m e d ,  which is not obse rved  d u r -  
ing the acy la t ion  of  (IV). In addi t ion,  s o m e  of  the (III) compounds  can  be obtained by  the i s o m e r i z a t i o n  of the  
(II) compounds  in MeCN, i . e . ,  unde r  condi t ions  w h e r e  the (III) compounds  a r e  not f o r m e d  du r ing  the acy la t ion  
of (IV). 

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

The IR s p e c t r a  w e r e  m e a s u r e d  on a UR-10  s p e c t r o p h o t o m e t e r  as  Nu]ol mu l l s .  

Reac t ion  of 2 - A c y l t h i o p y r i m i d i n e s  and 1 - A c y l - 4 , 6 - d i a m i n o - 1 , 2 - d i h y d r o - 2  -py r imid ine th iones  (II) with 
Nueleophil ic  Reagen t s .  a) W i t h W a t e r ,  A mix tu r e  of  1 g (4 mmoles )  of  (I) (R = Ph) and 50 ml  of w a t e r  was 
ref luxod fo r  3 min ,  coo led ,  and the p r e c i p i t a t e  (IV) was  f i l t e red .  The yield of  p roduc t  was  0.55 g (96%), mp 
320 ~ (decompn . ) .  

b) With A l c o h o l s ,  A m i x t u r e  of  2 g (8 mmole s )  of  (II) (R = Ph) and 50 ml  of MeOH was ref luxed f o r  15 
min ,  coo led ,  the  p r e c i p i t a t e  (IV) (1 . i5  g ,  100%) was  f i l t e r e d ,  and the methanol  was  r e m o v e d  in vacuo.  We ob-  
ta ined 0.85 g (80%) of  me thy l  benzoa te .  

c) With Am i ne s .  To a so lu t ion  Of 12.2 g (0.05 mole)  of  2 - b e n z o y l t h i o - 4 , 6 - d i m e t h y l p y r i m i d i n e  in 50 ml  
of benzene  was  added in d rops  7.3 g (0.1 mole)  of  Et2NH. The mix tu r e  was s t i r r e d  for  15 min,  the p rec ip i t a t e  
of  7 g (100%) of  4,  6 - d i m e t h y l - 2 - m e r c a p t o p y r i m i d i n e  was  f i l t e r ed ,  and the  benzene  was r e m o v e d  f r o m  the f i l -  
t r a t e  in vacuo.  We obtained 8.5 g (97%} of  benzo ic  ac id  d i e thy lamide ,  bp 141 ~ (10 ram).  
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6-Amino-2-propyl th io-4-phenylace tamidopyr imid ine .  To a solution of the Na salt ,  obtained f rom 2.2 g 
(8 mmoles) of (III) {R = PhCH2) and an equimolar  amount of EtONa, in 20 ml of DMF at 40 ~ was added in drops 
1.4 g (8 mmoles)  of propyl iodide. The mixture was s t i r red  for  0.5 h at 60 ~ cooled, poured into water ,  ex-  
t rac ted  with 3 • 50 ml of CHC13, dried over  CaC12, the CHC13 was removed in vacuo, and the residue was r e -  
c rys ta l l ized  f rom i-BuOH. The yield and proper t ies  a re  given in Table 1. 

6 -Amino-4-benzamido-2-methy l th iopyr imid ine  was obtained in a s imi la r  manner  f rom (III) (R = Ph). 

6 -Amino-4-benzamido-2-benzoyl th iopyr imid ine ,  To a mixture of 3 g (12 mmoles) of (III) (R = Ph) and 
1.3 g (15 mmoles) of Et3N in 30 ml of MeCN at 20 ~ was added in drops 1.7 g (12 mmoles) of benzoyl chloride.  
The mixture was s t i r red  for  1 h at 20 ~ and the precipi ta te  was f i l tered,  washed with CHC13, and[ r e c r y s t a l -  
lized f rom MeC N. See Table 1 for  the yield and proper t ies .  

4 -Benzamido-6-p-methoxybenzamido- lH(3H)-d ihydro-2-pyr imid ine th ione .  To a solution of 3 g (12 
mmoles) of (III) (R = Ph) and 2.1 g (12 mmoles) of p-methoxybenzoyl  chloride in 20 ml of DMF at 110 ~ was 
added in drops 1.4 g (12 mmoles) of Et3N, af ter  which the mixture was s t i r red  for  0.5 h at 110-120 ~ cooled, 
the precipi ta te  was f i l tered,  and the DMF was removed in vacuo. The residue was recrys ta l l i zed  f rom PrOH. 
See Table 1 for  the yield and proper t ies .  

I somer iza t ion  of 2 -Acyl th io-4 ,6-d iaminopyr imid ines  (I), A solution of 5.6 g (0.02 mole) of (I) (R = m-  
MeOC6H4) in 20 ml of DMF was refluxed for  5 rain, cooled, and the obtained c rys ta l s  of the corresponding (II) 
were  fi l tered.  The DMF was removed f rom the f i l t rate in vacuo, and the residue was recrys ta t l i zed  f rom 
ethanol. The yield of (III) (R = m-CH3OCGH4) was 3.5 g (63%), mp 300 ~ (decompn.) (cf. [1]). 

The i somer iza t ion  of the remaining (I) compounds was run in a s imi l a r  manner .  The yields and con-  
stants of the previously  unknown (II) compounds a re  given in Table 3. 

2 -Benzoyl th io-4 ,6-d iaminopyr imid ine .  A solution of 1 g (4 mmoles) of (II) (R = Ph) in 30 ml of MeCN 
was refluxed for 3 min, cooled,  and the precipi ta te  was fi l tered.  The yield of (I) (R = Ph) was 1 g (100%), mp 
260 ~ (cf. [1]). 

The i somer iza t ion  of (I) (R = p-CH3C6H 4 and p-CH3OC6H4) was run in a s imi l a r  manner .  

6 -Amino-4-p-n i t ro - lH(3H)-d thydro-2-pyr imid ine th ione .  A solution of 1 g (3 mmoles) of (II) (R = p-  
NO2C6H4) in 30 ml of MeCN was refluxed for  5 h, cooled, and the precipi tate  was fi l tered.  The yield of (III) 
(R = p-NO2C~H4) was 1 g (100%), mp 300 ~ (decompn.) (cf. [1]). 

The is omer iza t ion  of (II) (R = m-NO2C6H 4 and fl-CsH4N) was run in a s imi la r  manner .  

CONC L U S I O N S  

1. 2-Acyl thiopyrimidines  and 1 - acy l -4 ,6 -d i amino-1 ,2 -d ihydro -2 -py r imid ine th iones  react  with nucleo-  
philic r e a g e ~ s  to give 2 -mercap topyr imid ines  and the corresponding carboxylie acid der ivat ives .  

2. The 6 -amino-4-acy lamido- lH(3H)-d ihydro-2-pyr imid ine th iones  a re  acylated by acyl halides e i ther  
at the S atom o r  at the NH 2 group,  while the i r  sal ts  a re  alkylated by alkyl ha]ides at the S atom. 

3. 2 -Acyl th io-4 ,6-d iaminopyr imid ines  and 1 -acy l -4 ,  6 -d iamino-1 ,2 -d ihydro-2-pyr imid ine th iones  a re  
capable of r ea r rang ing  to the i somer ic  acyl der ivat ives .  

1. 

2. 

3. 
4. 
5. 
6. 
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