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The reaction of the sodium salt of 2-mercapto-6-methyluracil with 
a, w-dibromoalkanes Br(CHz)nBr (n = 1,4.5,6) has given the corre- 
sponding a, w-bis(4-hydroxy-6-methyl-2-pyrimidinylthio) alkanes. 
The reaction of the same salt with 1, 2-dibromoethane gave 7-methyl- 
5-oxo-2.3,4, 5-tetrahydrothiazolo[3,2-a]pyrimidine and 5-methyl-7- 
oxo-2, 3,4, 7-tetrahydrothiazolo[3,2-a]pyrimidine, and its reaction 
with 1, 3-dibromopropane led to 8-methyl-6-exo-3, 4, 5,6-tetrahydro- 
2H-pyrimidino[2, l-b]-1,3-thiazine. 

Cont inuing i n v e s t i g a t i o n s  on the  r e a c t i o n  of 2 - m e r -  
c a p t o p y r i m i d i n e s  wi th  v a r i o u s  a ,  co-d iha loa lkanes  [1, 
2], we have  s tud ied  the  r e a c t i o n  of the  s o d i u m  sa l t  of 
2 - m e r c a p t o - 6 - m e t h y l u r a c i l  (17) (I r e p r e s e n t s  2 - m e r -  
c a p t o - 6 - m e t h y l u r a c i l  i t se l f )  wi th  d i b r o m e t h a n e  (III) ,  
1, 2 - d i b r o m o e t h a n e  (IV),  1, 3 - d i b r o m o p r o p a n e  (V), 
1, 4 - d i b r o m o b u t a n e  (VI),  1, 5 - d i b r o m o p e n t a n e  (VII),  
and 1, 6 - d i b r o m o h e x a n e  (VIII) ,  (in a r a t i o  of 2 : 1 ) .  

As was  to be expec ted ,  in the  r e a c t i o n  of H with  
HI, VI, VII, and VIII, the  c o r r e s p o n d i n g  a , ~ - b i s ( 4 - h y -  
d r o x y - 6 - m e t h y l - 2 - p y r i m i d i n y l t h i o )  a l kanes  ( IXa-d )  
w e r e  f o r m e d  in high y i e l d .  

However ,  i t  was  i m p o s s i b l e  to i s o l a t e  the  ana logous  
compounds  f r o m  the  r e a c t i o n  of II  with IV and V. In 
both c a s e s ,  2 - m e r c a p t o - 6 - m e t h y l u r a c i l  (I) was i s o -  
l a t ed  with  a y i e l d  of ~50%. In addi t ion ,  the  r e a c t i o n  of 
H with  IV gave  7 - m e t h y l - 5 - o x o - 2 ,  3, 4, 5 - t e t r a h y d r o -  
th iazo lo[3 ,  2 - a ] p y r i m i d i n e  (X) and 5 - m e t h y l - 7 - o x o - 2 ,  
3, 4, 7 - t e t r a h y d r o t h i a z o l o [ 3 ,  2 - a ] p y r i m i d i n e  (XI) �9 The 
r e a c t i o n  of II  wi th  V gave  only 8 - m e t h y l - 6 - o x o - 3 ,  4, 5, 
6 - t e t r a h y d r o - 2 H - p y r i m i d i n o [ 2 ,  1 - b ] - l ,  3 - t h i a z i n e  (XII). 

It m a y  be a s s u m e d  tha t  the  r e a c t i o n  t a k e s  p l a c e  in 
the  fo l lowing  way:  

o.  [ ? .  ] 

H a C / ~ . N / ~ S  Na HaC/ S(CH212Br --NaBr 
I !  

OH [ 

H3C / S H 11 I 
I O ~( Eft 3 ~1 

To e l u c i d a t e  the  s t r u c t u r e  of the  i s o m e r s  X and XI, 
t h e i r  IR s p e c t r a  w e r e  c o n s i d e r e d .  One of the  p o s s i b l e  
i s o m e r s  m u s t  p o s s e s s  a p -qu ino id  s t r u c t u r e  in the  
p y r i m i d i n e  r ing ,  whi le  the  o t h e r  i s o m e r  wi l l  have the  
o -qu ino id  s t r u c t u r e .  The p r e s e n c e  of f ixed  quinoid 
s t r u c t u r e s  m u s t  l e ad  to a d i f f e r e n c e  in the  f r e q u e n c i e s  
of the  C~--O v i b r a t i o n s .  The v i b r a t i o n  of the  C-~-O bond 
in s i x - m e m b e r e d  n i t r o g e n - c o n t a i n i n g  s y s t e m s  should 
be in the  1700-1665 c m  -1 r e g i o n  fo r  o -qu ino id  s t r u c -  
t u r e s  (ana logous  to ~, f l - unsubs t i t u t ed  ke tones )  and in 
the  1670-1650  cm-1  r e g i o n  fo r  p -qu ino id  s t r u c t u r e s  

(ana logous  to a,/3, a ',/3 ' - u n s a t u r a t e d  ke tones )  �9 Thus,  
in the  s p e c t r a  of 1 - m e t h y l - 2 - p y r i m i d i n o n e  and 3- 
m e t h y l - 4 - p y r i m i d i n o n e ,  which  have the  o -qu ino id  
s t r u c t u r e ,  the  C=-~O v i b r a t i o n s  a p p e a r  in the  1670 and 
1675 c m - i  r e g i o n s ,  r e s p e c t i v e l y ,  and in the  c a s e  of 
1 - m e t h y l - 4 - p y r i m i d i n o n e ,  which has  the  p -qu ino id  
s t r u c t u r e ,  t hey  a p p e a r  in the  1653 c m - t  r e g i o n  [3]. An 

ana logous  p i c t u r e  i s  found in the  c~- and 7 - p y r i d o n e s  
[4]. 

The v i b r a t i o n s  of the  C~---O bond in the  s p e c t r u m  of 
the  l o w - m e l t i n g  i s o m e r  a r e  in the  1660-1680 cm-1  
r e g i o n  and in the  s p e c t r u m  of the  h i g h - m e l t i n g  i s o m e r  
they  a r e  in the 1640 cm-1  r e g i o n .  Consequent ly ,  the 
f i r s t  of t h e m  has  the  o -qu ino id  s t r u c t u r e  (X), and the 
second  the  p -qu ino id  s t r u c t u r e  (XI). 

In the  s p e c t r u m  of compound XH, the  C--~O v i b r a -  
t ions  a r e  in the 1640-1680 cm-1  reg ion ,  with a m a x i -  
mum at 1680 cm-1 .  The IR s p e c t r u m  of 1, 4 - d i m e t h y l -  
2 - m e t h y l t h i o - 6 - p y r i m i d i n o n e  has  s t r o n g  bands  in the  
1596 c m  -1 r eg ion  and the  1651-1685 cm - t  r e g i o n  with 
a m a x i m u m  at 1685 c m  -1 [5]. Consequent ly ,  the  o-  
quinoid s t r u c t u r e  i s  mos t  p r o b a b l e  fo r  XII .  Th is  is  
a l so  c o n f i r m e d  by the p r e s e n c e  of a s t r ong  band at  
1580 cm-1,  which  i s  a l so  found in the  s p e c t r u m  of c o m -  
pound X. T h e r e  i s  no w e l l - d e f i n e d  band in th i s  r e g i o n  
of the  s p e c t r u m  of XI.  

EXPER IMENTA L 

Star t ing m a t e r i a l s .  2 - M e r c a p t o - 6 - m e t h y l u r a c i l  [6] was conver ted  

into the sodium salt  II by the ac t ion  of 1 mole  of NaOH in aqueous 
solut ion.  Compounds I l l ,  IV, and V were c o m m e r c i a l  ma te r i a l s  pur i -  

f ied by red i s t i l l a t ion .  Compounds VI, VII, and VIII were ob ta ined  by 

known methods  [ 7 , 8 ] .  
The  IR spectra were recorded on a UR-10 spec t rophotometer ,  The  

samples  were prepared in the form of mul l s  in  paraff in  oi l .  

1 , 6 - B i s ( 4 ' - h y d r o x y - 6 ' - m e t h y l - 2 ' - p y r i m i d i n y l t h i o ) h e x a n e  (IXd). 

To a stirred suspension of 10 g (0. 061 mole)  of the dry sal t  II in 15 ml  
of dry d i m e t h y l f o r m a m i d e  at  417 ~ C was added 7 .44  g (0. 0305 mole)  

of VIII.  The t empera tu re  of the r eac t ion  mix tu re  rose to 36~ and it 

was then  hea ted  at  50 -60  ~ for 15 min ,  coo led  to room tempera tu re ,  
and t r i tura ted wi th  water .  The p rec ip i t a t e  was f i l te red  off and washed 
wi th  water  to g ive  10 .6  g (95~ of IXd, mp 209-210  ~ (from e t h y l c e l l o -  

solve) .  Compounds I X a - c  were obta ined s imi l a r ly  (see tab le) .  
React ion of the sodium sal t  of 2 - m e r c a p t o - 6 - m e t h y l u r a c i l  (II) with 

1 , 2 - d i b r o m o e t h a n e  (IV). In drops, 5 . 7 4  g (0 .0305  mole)  of IV was 
slowly added to a v igorous ly-s t i r red  solut ion of 10 g (0 .061 mole)  of 
the dry sal t  II in 40 ml  of dry d i m e t h y l f o r m a m i d e  at  2 0 - 8 2  ~ The 
mix tu re  was hea ted  at  70-80  ~ for i0  ra in ,  coo led  to room tempera tu re ,  
and poured into water .  The p r ec ip i t a t e  was f i l te red  off and washed 
wi th  water  and with ace tone ,  which  gave  3 .9  g of 2 - m e r c a p t o - 6 -  
me thy lu r ac i l  ( I ) ,  mp  318-319  ~ ( d e c o m p . ) .  The  solvent  was d i s t i l l ed  
off from the aqueous solution in vacuum;  100 ml  of e thanol  was added 

and this was aga in  d i s t i l l ed  off. The residue was bo i l ed  wi th  a mix tu re  
of e thy l ce l l o so lve  and chloroform (2 : 3), and the NaBr was f i l te red  off. 
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Another 0.25 g of I deposited from the filtrate (a total of 4.15 g, 
47.9%). The solution was diluted with chloroform (200 ml) and an ad- 
ditional amount of NaBr was filtered off. The crystals that were left 
after the solvent had been distilled off were filtered off after 3 hr and 
washed with chloroform and ether. This gave 2.3 g of a substance 
melting at 152-170 ~ Another 2.0 g of this substance was isolated from 
the mother solution; 2.3 g of the reaction product was triturated with 
cold dry chloroform (40 ml), and 0.85 g of XI with mp 229-230 ~ C 
(decomp., from ethylcellosolve) was filtered off. After evaporation of 
the filtrate, 1.2 g of X with mp 123-124 ~ (from chloroform) was ob- 
tained. The total yield of the mixture of isomers was 4.3 g (83.8% 
calculated on the IV). 

Both compounds are colorless crystalline substances. Compound X 
is very readily soluble in chloroform and moderately soluble in water 
and dioxane. Compound XI is moderately soluble in water and ethyl 
cellosolve, sparingly soluble in chloroform and dioxane, and practically 
insoluble in acetone. Their constants and analytical data are given in 
the table. 

Compound XII was obtained similarly. 
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