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XIXo* 7H-4-CHLORO-6-ARYL-  AND 5H-PYRIMIDO[4,5-b][1,4]THIAZINES 

M.  P .  N e m e r y u k  a n d  T ,  S.  S a f o n o v a  UDC 547.83 '869:541.67 

4-Chloro-5-amino- and 4-chloro-5-methylamino-6-phenacylmercaptopyrimidines (II-V and 
XVI-XX) were obtained by the reaction of 4-chloro-5-amino- and 4-chloro-5-methylamino- 
6-mercaptopyrimidines (I and XV) with phenacyl halides. It is shown that II-V are cyclized 
by alkalis to 4-chloro-6-aryl-6-hydroxy-5,6-dihydropyrimido[4,5-b][1,4]thiazines (VI-IXa), 
while both II-IXa and XVI-XIX, respectively, are converted to 7H-4-chloro-6-ary]- (X-XIII) 
and 5H-4-chloro-5-methyl-6-arylpyrimido[4,5-b][1,4]thiazines (XX-XXIII) under the in- 
fluence of acidic reagents. 

In a supplement to [1, 2] involving a study of the mechanism of thiazine-ring closing, it was observed 
that the react ion of 4 - ch lo ro -5 -amino -6 -mercap topy r imid ine  (I) with phenacyl bromide and its p -b romo 
and m- n i t r o  derivatives in a near ly  neutral  medium leads to 4 -ch lo ro -5 -amino-6 -phenacy lmercap topyr i -  
midines (II-IV, Table 1). VI-IXa were also obtained by the react ion of I with phenacyl halides in the p r e s -  
ence of excess  alkali .  The la t ter  are  converted to 7H-4-chloro-6-arylpyr imido[4 ,5-b][1 ,4] th iaz ines  (X- 
XIII, Table 2) by t rea tment  with an alcoholic solution of hydrogen chloride.  It was found that the dehydra-  
tion of VI-IXa to X-XIII is catalyzed to a g rea te r  degree by acids than by alkalis .  Consequently, on t r ea t -  
ment of II-V with acidic reagents  the p rocess  does not stop at the step involving hydroxyamino compounds 
VI-IXa but leads to pyrimidothiazines X-XIII [3]. The solvent and physical proper t ies  of the intermediates 
(II-IXa) also affect the resul ts  of the react ion.  Thus, the react ion of I with p-ni trophenacyl  bromide leads 
to IX in dimethylformamide and to V in alcohol. V, because of its low solubility in alcohol, is precipitated 
and thereby removed  f rom the react ion sphere .  One pecul iar i ty  of VI-IXa is their  capacity to form ad- 
ducts with alcohols and nonpolar solvents,  for example, toluene. 

The s t ruc tu res  of II-XIII were proved by means of IR and PMR spect roscopy.  The IR spect ra  of II-V 
contain CO absorption bands (1690-1700 cm -1) and NH z bands (3200-3300, 3390-3490 cm-~)~ The absorption 
bands of these groups are  absent in the spec t ra  of VI-IXao The PMR spectrum of III contains a singlet f rom 
the - S - C H  2 -g roup  with a chemical  shift of 4.75 ppm and an intensity of two proton units;  the signals of 
the benzene protons, which constitute an AzB z sys tem with centers  at 7.65 and 7.93 ppm and J ~ 007 Hz, and 
a singlet f rom the C z proton with a chemical  shift of 8o13 ppm are also observed in the spectrumo In con- 
t ras t  to the spect ra  of III, the signals f rom the protons of the - S - C H  2 - group in the PMR spect ra  of VII, 
VIIa, and IX are manifes ted as a quartet  of the AB type with a geminal interaction constant of ~ 12-13 Hz; 
the signals of the doublet at weaker  field are  split with a long-range interaction constant of ~ lo5-2 Hzo An 
examination of three-dimensional  models of hydroxyamino compounds VI-IXa indicates that the C 7 protons 
are  not equivalent because of different environments .  The dihydrothiazine r ing in these compounds can 
exist in two semicha i r  conformations,  during which the conformation with an equatorial  hydrogen atom on 
N 5 (relative to the plane of the ring) is more  favorable than an axial hydrogen. The shielding of the C 7 p ro -  
tons can change during rapid convers ion of the thiazine ring, but not to such a degree as to lead to equal iza-  
tion of the chemical  shifts of these protons .  
*See [5] for communicat ion XVIII. 
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4 - C h l o r o - 5 - m e t h y l a m i n o - 6 - p h e n a c y l m e r c a p t o p y r i m i d i n e s  (XVI-XIX, Table 1) were  obtained by the 
r e a c t i o n  of 4 - c h l o r o - 5 - m e t h y l a m i n o - 6 - m e r c a p t o p y r i m i d i n e  (XV) with the a b o v e - l i s t e d  phenacyl  ha l ides .  
The data of the IR and PMR s p e c t r a  a r e  in a g r e e m e n t  with the s t r u c t u r e s  of these  compounds.  Thus the 
IR s p e c t r a  contain  CO abso rp t ion  bands (1690-1700 cm -1) and NH absorp t ion  bands (3350-3400 cm-1).  The 
PMR s p e c t r a  of XIX contains  a s ingle t  f rom the - S - C H  2 - group at 4.95 ppm and a s ignal  f rom the NCH 3 
group at  2.93 ppm in the fo rm of a doublet  (J ~ 6 Hz) due to in te rac t ion  with the proton a t tached to the exo -  
cyc l ic  n i t rogen  a tom.  

The c o r r e s p o n d i n g  hydroxyamino compounds could not be i so la ted  by the ac t ion of an a lcohol ic  solut ion 
of a lka l i  on XVI-XIX, but , l ike  II-V, XVI-XIX a r e  dehydra ted  by ac id ic  r eagen t s  to 5H-pyr imido[4 ,5-b] [1 ,4]  
th iaz ines  (XX-XXIII, Table  2)~ 

The s t r u c t u r e s  of the 7H-pyr imido th i az ines  (X-XIII) and 5-H-pyr imidoth iaz ines (XX-XXII I )  were  con-  
f i r m e d  by the absence  in the IR s p e c t r a  of an absorp t ion  band for  the NH groups and by the p r e s e n c e  in the 
PMR s p e c t r a  of X and XI of a s ingle t  f rom the CH z group at  3.85-3.87 ppm, and the p r e s e n c e  in the s p e c t r a  
of XX and XXIII of a s ignal  f rom the proton a t tached  to the carbon atom with a double bond at  the 7 pos i t ion  
with a chemica l  shift  of 5.73 and 6~ ppm, r e spec t ive ly~  

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

4 - C h l o r o - 5 - a m i n o - 6 - ( p - b r o m o p h e n a c y l m e r c a p t o ) p y r i m i d i n e  (III). A solution of 0~ g (0.0025 mole) of 
p -b romophenacy l  b romide  in ethanol was added at  -10  to - 5  ~ to a solut ion of 0.5 g (0.0031 mole) of I in 20 
ml of ethanol  conta in ing 0.2 g (0o0035 mole) of KOH. The mix ture  was s t i r r e d  at  th is  t e m p e r a t u r e  for  3 h, 
and the p r e c i p i t a t e  was f i l t e r e d  and washed with wa te r  and a smal l  amount of cooled ethanol .  The f i l t r a t e  
y ie lded  Vl la .  

II, IV, VII, and XVI-XIX were  s i m i l a r l y  obtained in methanol ,  while IX was obtained f rom I and p -  
n i t rophenaeyl  b romide  in d i m e t h y l f o r m a m i d e .  

4 - C h l o r o - 6 - h y d r o x y - 6 - ( p - b r o m o p h e n y l ) - 5 , 6 - d i h y d r o p y r i m i d o [ 4 , 5 - b ] [ 1 , 4 ] t h i a z i n e  (VII)o Severa l  d rops  
of an 8% solut ion of KOH in methanol  were  added at  - 5  ~ to a suspens ion  Of 0.5 g of III in 10 ml of methanol .  
The mix tu re  was s t i r r e d  at  th is  t e m p e r a t u r e  for  4 h, and the p r ec ip i t a t e  was f i l t e r e d  and washed with wa te r  
until it  g'ave a neu t ra l  r e ac t i on .  VII, which was ident ical  to the compound obtained under  the condi t ions fo r  
the syn thes i s  of III, was thus obtained.  

VI, VIIa, VIII, and IXa were  s i m i l a r l y  obtained.  

4 - C h l o r o - 6 - ( p - n i t r o p h e n y l ) p y r i m i d o [ 4 , 5 - b ]  [1,4]thiazine (XIII). Several  drops  of an a lcohol ic  solut ion 
of HC1 were  added to a solut ion of 0 ~ g of IX in re f lux ing  ethanol .  The p rec ip i t a t e  of XIII that r e s u l t e d  on 
cool ing  of the mix tu re  to 20 ~ was f i l t e r ed .  

X-XII and XX-XXIII were  s i m i l a r l y  obtained.  

4 -Ch lo ro -5 -me thy l -6 -pheny lpy r imido [4 ,5 - b ] [ 1 ,4 ] t h i a z i ne  (XX). A mix tu re  of 5 ml of POCI~ and 0.45 g 
of XVI was held at 20 ~ for  5 h, and poured  into ice wa te r  to p r ec ip i t a t e  XX. 

XXtII was s i m i l a r l y  obtained~ XX and XXIII were  ident ica l  to the compounds obtained under  the cond i -  
t ions used for  the s~mthesis of XIII. 

4 - C h l o r o - 5 - m e t h y l a m i n o - 6 - m e r c a p t o p y r i m i d i n e  (XV). 4 , 6 - D i c h l o r o - 5 - m e t h y l a m i n o p y r i m i d i n e  [4] 
[4.4 g (0.025 mole)]  was re f luxed  with a solut ion of KSH in methanol  (obtained by sa tu ra t ion  of a solut ion of 
2.8 g of KOH in methanol  with hydrogen sulfide) for  2 h, the solvent  was r e m ove d  by vacuum d is t i l l a t ion ,  
and the r e s idue  was d i s so lved  in 50 ml of 2 N KOH. The solut ion was f i l t e r ed  and ac id i f ied  with g lac ia l  
ace t ic  acid  to give 3.8 g (88%) of XV with mp 113-115 ~ (from ethanol) .  Found %: C 34~ H 3~ C1 20.04; 
N 23.56; S 18.38. C5H6C1NaS. C a l c . % :  C 34.21; H 3 . 4 4 ;  C1 20.19; N 23~ S 18o26o 

L I T E R A T U R E  C I T E D  

1~ M . P .  Nemeryuk  and T. So Safonova, Khim. Geterots iklo  Soedin., 486 {1967) o 
2. T . S .  Safonova and M. P.  Nemeryuk,  Khimo Gete ro t s ik l .  Soedino, 735 (1968)o 
3. U . R .  Jenks ,  Cur ren t  P r o b l e m s  in Phys ica l  Organic C h e m i s t r y  [Russian t rans la t ion] ,  Moscow 0967),  

p~ 342. 
4o Co Temple ,  R. J. McKee, and I. A o Montgomery,  J. Orgo Chem., 28, 923 (1963)o 
5. T. So Safonova and L.  G. Levkovskaya ,  Khim. Geterots iklo Soedino, 68 (1971). 

73 


