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Summary 

The reaction of 2-arylimidazo(1,Z-a pyrimidines in glacial 

acetic acid with aqueous sodium nitrite at room temperature has been shown 

to give good yields of the 3-nitroso-2-arylimidazo(1,Z-a) pyrimidines. 

Reduction of these products leads to the 3-amino derivatives. 

A number of imidazo(l.2-a) pyrimidines (I) have been shown to have = 
antimicrobial1, anti-inflammatory, antipyretic and anticonvulsant activity2, 

and also 2-phenylimidazo(l,2-a) pyrimidine (I,R=Ph) (as the hydrobromide salt) 

has heen shown3 to be a strychnine antagonist. Thus derivatives of this 

ring system show considerable potential as possible pharmaceuticals. 

As part of our studies on pyrimidines and related heterocycles 

having potential pharmacological activity we have been studying the synthesis 

and properties of imidazo(1,Z-a) pyrimidines. 

We obtained good yields of the arylimidazo(l.2-a) pyrimidines 

(Ira-f, x = H )  by refluxing the substituted phenacyl halides with a 

2-amino pyrimidine in ethanol similar to the methods of Buu-Hoi and ~uong' and 

Almirante et alz. 

I1 (a) R = ~ h ,  R~ = H 

(h) R = Ph, R1 = Me 



Pentimall i  and passalacqua5 and Pentimall i  and Milani6 have 

carr ied  ou t  some s tudies  o f  t h e  r eac t iv i ty  of imidazo(l.2-a) pyrimidines 

with e l ec t roph i l i c  reagents but only obtained two 3-nitroso der ivat ives  

I r a  (X = NO) and I1 (R = E - C B ~ O C ~ H ~ ,  X=NO) respectively.  The only o ther  

repor t  of 3-nitroso-2-substituted imidazo(l.2-a) pyrimidines is  by La Rocca 

e t  a17 who obtained a few such compounds whi ls t  attempting t o  condense 

arylglyoxylhydroxamy1 chlorides with 2-aminopyrimidine i n  order  t o  obtain 

N-(2-pyrimidinyl)arylglyoxylhydroxamamides. In  order t o  confirm the 

s t ruc tu re  of the  product which they believed t o  be the  3-nitroso der ivat ive  

I I a  (x = NO) these  workers n i t rosa ted  I I a  ( X  = H )  by a modification of the 

method used f o r  the n i t rosa t ion  o f  some imidazopyridiness bu t  they repor t  

t h a t  some d i f f i c u l t i e s  were encountered. 

we have found t h a t  the  2-arylimidazo(l.2-a) pyrimidines r eac t  

readi ly  i n  g l a c i a l  a c e t i c  ac id  with aqueous sodium n i t r i t e  a t  room temperature 

t o  give good yie lds  of the  3-nitroso der ivat ives  and we have obtained compounds 

Ira-f(X = NO) without d i f f i c u l t y .  Each of these compounds is  a highly 

coloured, c rys t a l l ine ,  material .  

Reduction of these n i t roso  der ivat ives  should give 

3-aminoimidazo (1,2-a) pyrimidines, compounds which may show i n t e r e s t i n g  

biological  a c t i v i t i e s .  we have obtained 3-amino-2-e-biphenyl-imidazo(1,2-a) 

pyrimidine ( I I f ,  X = NH2) i n  moderate y i e ld  by reduction of I I f  ( X  = NO) using 

aqueous sodiwn d i th ion i t e  and we have a l s o  obtained some other  such 3-amino 

der ivat ives  i n  lower y i e l d  and ra the r  l e s s  pure. Bowever we are 

inves t igat ing o the r  reduction methods as  a b e t t e r  general route t o  the  

3-amino der ivat ives .  

Mass spect ra  (70eV) of the  imidazopyrimidines showed intense 

molecular ions i n  each case, these usually being t h e  parent ions,  and 

s i g n i f i c a n t  M?+ ions were usually a l so  seen. There were usually comparatively 

few other  s ign i f i can t  fragment ions although an i n i t i a l  l o s s  of 27 (HCN) seemed 

t o  be a common feature  and with the  E-chloro and pbromophenyl der ivat ives ,  

the l o s s  of halogen was s ign i f i can t ,  wh i l s t  with the  phenyl and p-fluorophenyl 

der ivat ives ,  ions such a s  A r t ,  Arcf, A ~ C N ~ ,  e t c .  were s ign i f i can t .  

The mass spect ra  of the  3-nitroso der ivat ives  showed t h a t  these 

compounds underwent ready fragmentation t o  give many ions.  In no case was 

the  molecular ion the  parent ion and the  d i f f e ren t  suhst i tuents  caused 

varying e f fec t s .  In each case losses  of 16 (0) and 17 (OH) were noted, 

usually the  M-16 ion being very intense,  hut  the los s  of 40 (NO) was not  

found t o  be s ign i f i can t .  The los s  of NO from ni t roeo compounds is  usually 
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an important fragmentation. Further discussion of the fragmentation of 

such nitroso compounds will be carried out elsewhere as will discussion 

of the n.m.r. spectra of the imidazopyrimidines. 

Experimental 

2-Arylimidazo (1,2-a)pyrimidines were prepared by refluxing the substituted 

phenacyl halide and 2-aminopyrimidine together in absolute ethanol for an 

appropriate time according to the method of Bun-~oi' and ~lmirantte. 

2-g-biphenylimidazo (1.2-alpyrimidine (IIf ,X=H) was obtained as buff-coloured 
0 crystals, m.p. 260 (ex benzene). 

Analysis: C,79.4; e,4.8; M,15.0%. C H N requires: C.79.8; H.4.8; 
18 13 3 

N,15.5%. M! 271. 

3-Nitroso-2-arylimidazo(1,Z-alpyrimidines. The 2-arylimidazo (1,2-a) 

pyrimidine was dissolved in glacial acetic acid and an aqueous solution 

of sodium nitrite was added with stirring. The crystalline product was 

collected and recrystailised from ethanol (see Table). 

3-Amino-2-p-biphenylimidazo(1.2-8)pyrimidine. 

3-Nitroso-2-p-biphenyli.midazo(1,2-a)pyrimidine (1.0g) was suspended in water 

(35 ml) and heated to " 97O on a steam-bath. The mixture was stirred whilst 

sodium dithionite (5.0g) was added, portionwise. The nitroso derivative 

slowly dissolved during the addition then a yellow precipitate formed. 

This product was collected from the cooled mixture and recrystallised from 

ethanol as pale yellow crystals (0.4g) m.p. 205-207~. 

Analysis: C,75.3; H,4.8; N,18.7%. C H N requires: C,75.6; H,4.9; N.19.58. 
18 14 4 

TABLE - 
3-Nitros0-2-arylimidazo(l,Z-a)pyrimidines 

Compound Yield + 
II,X=NO 8 m.p. Analysis M. 
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