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S Y N T H E S I S  OF 5 - S U B S T I T U T E D  2 - C H L O R O - 7 -  

M E T H Y L I M I D A Z O [ 1 , 2 - a ] P Y R I M I D I N E  AND T H E I R  

B A C T E R I A L  AND F U N G I C I D A L  A C T I V I T Y  

B. E .  M a n d r i c h e n k o ,  G. I .  T k a e h e n k o ,  
I .  A. M a z u r ,  a n d  P .  N. S t e b l y u k  

UDC 615.281/.282 : 547.859' 781 

The compounds 2 - alkyl (aryl-, heteryl-) substituted and 2, 5- disubstituted imidazo [1, 2- a]pyrimidines 
display antibacterial, antiprotozoal, antipyretic [1], diuretic [2], hypotensive [3], and antistrychnine [4] ac- 
tivity. However, the biological properties of 2,5-substituted amino-, R-amino, alkoxy-, aryloxy-imidazo 
[1,2-a]pyrimidine have not been studied probably because they cannot be prepared by known methods [5]. 
Alkylation of unsymmetric aminopyridines with halogen carbonyl reagents or condensation of aminoimidazoles 
with 1,3-dicarbonyl compounds [7] generally give mixtures of isomers which are difficult to separate. We 
have developed a method for the preparation of 2-chloro-5-H-(hydroxy-,  alkoxy-, amino-)-7-methylimidazo- 
[1, 2- a]pyrimidine from 2, 5- dichloro- 7- methylimidazo [1, 2-a]pyrimidine which is free from these dis advan- 
tages. 

The aim of the present work was to synthesize some 5-substituted 2-chloro-7-methylimidazo[1,2-a]-  
pyrimidines and to study their biological properties. The starting compound 2, 5- dichloro- 7- methylimidar.o- 
[1, 2- a]pyrimidine (HI) was synthesized by reacting 2, 3, 5,8 (1)- tetrahydro- 7- methylimidazo [1, 2- a]pyrimidine- 
2, 5- dione (D or 2 - amino - 4- methyl- 6- oxo- 1, 6- dihydropyrimidine- 1 - ac eti c acid (H) [6 ] with pho spho rous 
oxyehloride in an organic solvent (e.g. dimethylaniline). The IR spectrum of compound HI shows absorption 
bands at 725 and 760 era-1 corresponding to the stretching vibrations of the CC1 group, and at 1620 era-1 due 
to the C =N bond. Selective attack by a nucleophilic agent is possible on one or both of the electrophilic 
centers at C 2 and C 5 which are activated by the chlorine atom in compound HI. It should be noted that hydrol- 
ysis,  alkoxylation, and amination of compound HI leads to nucleophilic substitution of the chlorine atom at 
position 5 of the bicyclic ring. Reduction of HI with zinc dust proceeds analogously. Nueleophilic substitution 
of the chlorine atom in position 5 of the imidazopyrimidine system is explained by the lower electronic pop- 
ulation of the pyrimidine ring in comparison with the imidazole ring. 

To confirm the structures of the compounds synthesized, we reacted 2-chloro-5-phenylamino-7- 
methylimidazo[1,2-a]pyrimidine (IX) and thiourea to give 5-phenylamino-7-methylimidazo[1,2-a]pyrimidine- 
2(3H)-thione (XI) which owing to the presence of active hydrogens in the methylene group at position 3 forms 
the ilidene derivative XH. 

Zaporozh Medical Institute. Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 12, No. 10, pp. 
64-67, October, 1978. Original article submitted January 16, 1978. 
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The reac t ion  products  IH-XH,  the c h a r a c t e r i s t i c s  of which a r e  given in Table  1, a r e  white (HI-XI) o r  
violet  (XII) c rys ta l l ine  substances ,  read i ly  soluble in organic  solvents ,  and soluble with difficulty in wate r .  

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

P h a r m a c o l o g i c a l  

The an t imic rob ia l  ac t iv i ty  of the compounds against  s e v e r a l  types  of b a c t e r i a  and fungi was de te rmined  
using the method of s e r i a l  dilution in liquid nutr ient  medium [7]. The min imum bac t e r io s t a f i c  concentra t ions  
were :  against  Staphylococcus au reus  (No. 209), 500/~g/ml of compounds HI and V; against  E. coli (M-17),  
250-500 ~ g / m l  of compound VI I - IX;aga ins t  Baci l lus  pyocyaneus 125-250 ~ g / m l  of compounds H I - X ;  against  
an thrax  250 ~ g / m l  of compounds HI, V, and VII -X,  and 500 I~g/ml of compound XI. Fungicidal  act ion agains t  
the y e a s t - l i k e  fungus Candida a lb icans  is  d isplayed by  5 - subs t i tu t ed  2 - c h l o r o - 7 - m e t h y l i m i d a z o [ 1 , 2 - a ]  
pyr imid ine  at a concentra t ion of 62.5-250 I~g/ml. It  should be  noted that these  compounds p o s s e s s  mode ra t e  
act ivi ty  against  g r a m - p o s i t i v e  and g r a m - n e g a t i v e  m i c r o o r g a n i s m s .  

C h e m i c a l  

IR spec t r a  we re  taken as  m i n e r a l  oil  mul ls  on a UR-20  spec t rophotomete r .  UV spec t r a  we re  taken on 
a S F - 4 A  spec t ropho tomete r .  

2~5-Dich lo ro-7- lmethy l imidazo[1 ,2 -a ]pyr imid ine  (HI). A. To a mix ture  of 20 ml  of dimethylani l ine 
and 20 ml  of phosphorus  oxychlor ide was added cautiously (evolution of heat) 11.5 g (70 mmole)  of compound 
I. After  10-12 h at r oom t e m p e r a t u r e  the reac t ion  mix tu re  was poured into 200-250 g of ice, and a 20% sodium 
hydroxide solution added until the pH was 5.0-6.0.  The product  HI was ext rac ted  with ch lo ro form (4 t imes ,  
100 ml),  the ch loroform ex t r ac t s  dr ied over  anhydrous magnes ium sulfate, f i l te red  and passed  through an 
aluminum oxide column (400x 40 ram) and eluted with 100 ml  of ch loroform.  The ch loroform was evapora ted  
and the res idue  washed with a smal l  quantity of e ther .  

B. Compound HI was obtained in 41% yield f r o m  II using the conditions desc r ibed  in method A. 

2 - C h l o r o - 7 - m e t h y l i m i d a z o [ 1 , 2 - a ] p y r i m i d i n e  (IV). Zinc dust  (20 g) was  added to a solution of 4.04 g 
(20 mmole)  of compound HI in 60 m l  of 50% ethanol, and the mix tu re  ref luxed fo r  15 hours .  The cooled so lu -  
t ion was f i l tered,  the f i l t r a te  evapora ted  to d rynes s  in vacuum and the res idue washed with water .  

2 - C h l o r o - 5 - h y d r o x y - 7 - m e t h y l i m i d a z o [ 1 , 2 - a ] p y r i m i d i n e  (V). To a solution of 0.8 g (20 mmole)  of 
sodium hydroxide in 20 ml  of wa t e r  was added 2.02 g (10 mmole)  of compound HI. The mix tu re  was heated 
fo r  20-  30 min (until HI dissolves) ,  cooled, a 10% solution of hydrochlor ic  acid added to br ing  the solution to 
pH 4 .0-5 .0 ,  and the prec ip i ta te  f i l te red  off and washed with water .  

2 - C h l o r o -  5-  me thoxy-  7-  methyl imidazo[1 ,2-  a]pyr imidine (VI). To a ~oit,:ion p r epa red  f rom 0.23 g 
(10 mmole)  of sodium meta l  and 15 ml  of methanol  was added 2.02 g (10 mmole)  of compound HI and the 
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reaction mixture heated until neutral. The solvent was evaporated and the residue washed with a small 
quantity of cold water. 

2-Chloro-5-isobutoxy-7-methylimidazo[1,2-a]pyrimidine (VII) was prepared from compound HI and 
isobutanol by the same method. 

2-Chloro-5-amino-7-methylimidazo[1,2-a]pyrimidine (VIII). A solution of 2.02 g (10 mmole) of com- 
pound HI in 15 ml of a 15% alcoholic solution of ammonia was refluxed for 1 h (activated charcoal added during 
the last 5 min). The charcoal was filtered off and the filtrate diluted with 20 ml of water. The product VIII 
was filtered off and washed with water. 

2-Chloro-5-phenylamino-7-methylimidazo[1,2-a]pyrimidine (IX). To a solution of 1.01 g (5 mmole) of 
compound HI in 15 ml of dioxane was added 0.42 g (5 mmole) of aniline. The mixture was refluxed for 15 rain, 
cooled, diluted with 30 ml of water, and the precipitate filtered off. 

2- Chloro- 5- morpholino- 7- methylimidazo [1, 2- a]pyrimidine (X) was prepared by the same method. 

5-Phenylamino-7-methylimidazo[1,2-a]pyrimidine-2(3H)-thione (X-I). A mixture of 1.3 g (5 mmole) 
of compound IX and 0.76 g (10 mmole) of thiourea in 30 ml of ethanol was refluxed for 2 h, 0.6 g (15 mmole) 
of sodium hydroxide in 20 ml of water added and refluxing continued for a further 30 rain. The solution was 
concentrated to one-half of its original volume, cooled, and acetic acid added to pH 6.0-7.0. The precipitate 
was filtered off and washed with water. 

3-p-Dimethylaminobenzylidene- 5-phenylamino- 7- methyl-2,3-dihydroimidazo[1,2-a]pyrimidine-2- 
thione (XII). A mixture of 0.52 g (2.5 mmole) of compound XI, 0.54 h (3 mmole) of p-dimethylaminobenzaldehyde 
and 0.50 g (6 mmole) of anhydrous sodium acetate in 5 ml of glacial acetic acid was refluxed for 30 min, 
cooled, and 20 ml of ether added. The precipitate was filtered off, washed with water, and dried. 
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