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N - P y r i m i d y l c a r b o x y l i c  acids and the i r  e s t e r s ,  which can be cycl ized to t e t r a h y d r o m i d a z o -  
[1 ,2-a]pyr i rn idine-2 ,5-diones ,  a re  fo rmed  f r o m  2-aminopyr imid ine  and its C-subs t i tu ted  
de r iva t ives  by reac t ion  with ~ -ha l o  acids and t he i r  e s t e r s  under  mi ld  conditions.  Alkyla-  
tion p roceeds  at the N1 and N 3 a toms  of the pyr imidine  r ing during the action of u n s y m -  
m e t r i c a l  2 -aminopyr imid ines  with c~-halo acids .  

In o r d e r  to s e a r c h  for  biological ly act ive compounds in a number  of condensed imidazole  sy s t ems ,  
we accompl i shed  the p rev ious ly  uninvest igated reac t ion  of 2 -aminopyr imid ines  (I-IV) with o~-halo acids 
and t he i r  e s t e r s .  1 , 2 - D i h y d r o - 2 - i m i n o - l - p y r i m i d y l a c e t i c  acid e s t e r  hydrobromides  (V, VI) a re  fo rmed  
in the reac t ion  of amine I with b romoace t i c  acid e s t e r s .  As in the case  of the cycl izat ion of N-(4-pyr imidyl )  
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aminoace t ic  acid [1], colored products  of unknown s t ruc tu re  a re  fo rmed  during a t tempts  to isolate  the ba se s  
of e s t e r s  V and VI o r  to obtain 1 , 2 - d i h y d r o - 2 - i m i n o - l - p y r i m i d y l a c e t i c  acid by alkaline hydro lys i s  of hydro -  
b r o m i d e s  V-VI.  

The alkylat ion of u n s y m m e t r i c a l  2-aminopyr i rn id ines  with c~-halo acids  p roceeds  at the N l and N 3 
a toms  of the pyr imid ine  r ing.  Thus,  2 - a m i n o - 4 - m e t h y l - 6 - o x o - l , 6 -  and 1 , 4 - d i h y d r o - l - p y r i m i d y l a c e t i e  
acids (VII and VIH) are  isolated in a ra t io  of 4 : 1 when amine II is heated with haloacet ic  acids in wa te r  
in the p r e sence  of two equivalents  of a lkal i .  The s t ruc tu re  of acid VII was conf i rmed by a l te rna t ive  syn-  
thes i s  f rom guanidoacetic  acid and ace toace t ic  e s t e r  [2]. The s t ruc tu re  of acid VIII also does not r a i se  
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II R '~H;  III R'=NO~; IV R '~Br;  VII, VIII R = W = H ;  IX-XII R=H,  Ai , R ' = H ,  Br~ NO 2 

any doubts, inasmuch as it differs  f rom both acid VII and N - ( 4 - m e t h y l - 6 - h y d r o x y - 2 - p y r i m i d y l ) a m i n o a c e t i e  
acid obtained by the method in [3]. 

When acid VII is heated in an aqueous o r  alcohol  solution of alkali ,  in glacial  acet ic  acid in the p r e s -  
ence of anhydrous sodium aceta te ,  o r  t r e a t ed  with cold concent ra ted  sulfuric  acid, it is readi ly  cycl ized 
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to give 7-methyl -2 ,3 ,5 ,8(1)- te t rahydroimidazo[1 ,2-a]pyr tmidine-2 ,5-dione  (IX). 2,3,5,8(1)~Tetrahydro- 
imidazo[1 ,2-a]pyr imidine-2 ,5-diones  (IX-XII) are  formed immediately when amines II-IV are refluxed 
with a-halo acids in water  or  alcohol in the presence  of two equivalents of alkali. 

EXPERIMENTAL 

The IR spectra of mineral-oil suspensions of the compounds were recorded with a UR-20 spectro- 
meter. 

Methyl 1,2-Dihydro-2-imino-l-pyrimidylacetate Hydrobromide (V). A) A 1.75-g (II mmole) sample 
of methyl bromoaeetate was added to a solution of 0.95 g (I0 mmole) of amine I in 5 ml of anhydrous meth- 
anol, and the mixture was refluxed for 1 h (with activated charcoal for the last 5 nain). It was then fil- 
tered, and 30 nal of ether was added to the filtrate. The precipitated hydrobronaide (V) was removed by 
filtration and washed with ether to give 1.25 g (50%) of a product with mp > 280 ~ (dec., repreeipitation from 
naethanol by the addition of ether). Found: C 33.5; H 4.3; Br 31.0; N 16.6%. C?H~N302. Calculated: C 33.8; 
H 4.1; Br 31.2; N 16.9%. 

B) A 3.5-g (22 mmole) sample of methyl bromoaeetate was added to a solution of 1.9 g (20 mmole) of 
amine I in 6 nal of dimethylformamide (DMFA), andthe mixture was allowed to s rand at room temperature for 
24 h. Ether (50 ml) was then added, and the precipitated hydrobromide (V) was removed by filtration, 
washed with ether, and dried to give 3.9 g (80%) of product. 

Ethyl 1,2-Dihydro-2-imino-l-pyrimidylaeetate Hydrobronaide (VI). Under the conditions of the pre- 
ceding experiment, 30 mmole of amine I and 5.5 g (33 namole) of ethyl bromoacetate gave 4.5 g (57%) of 
salt VI with rnp > 280 ~ (dee., by repreeipitation from ethanol by the addition of ether). IR spectrum, cm-t: 
1665, 1750,(CO); 3080, 3220, and 3260 (NH or OH). Found: C 36.4; H 4.8; Br 30.6; N 15.6%. CsH~IN30 ~-HBr. 
Calculated: C 36.6; H 4.6; Br 30.5; N 16.0%. 

2-Amino-4 -nae thy l -6 -oxo - l , 6 -d ihyd ro - l -py r imidy lace t i e  Acid (VII) and 2 - A m i n o - 4 - o x o - 6 - m e t h y l - l , 4 -  
d ihydro - l -py r imidy lace t i c  Acid (VIII). A 2.5-g (20 mmole) sample of amine II and 22 mnaole of chloro- ,  
b r o m o - ,  or  iodacetie acid were added to a solution of 40 mmole  of sodiurna hydroxide in 10 ml  of water,  and 
the mixture was heated on a boi l ing-water  bath for 2 h (until the medium was neutral).  It was then cooled 
and acidified to pH 4-5 with acetic acid, and the precipi tate  was removed by fil tration and washed with a 
smal l  amount of water .  The yield of acid VII with nap 240-241 ~ (dec., f rom water) was 2.6 g (70%). IR 
spect rum,  era-i:  1710, 1760 (CO); 3090, 3300 (NH). According to [2], this compound has nap 240-241 ~ (dec.). 
The solution remaining af ter  separat ion of acid VII was evaporated to dryness ,  and the residue was washed 
with cold water  and crys ta l l ized  from a smal l  amount of water  (with activated charcoal) .  The yield of 
acid VIII with mp 228-230 ~ (from water) was 0.7 g (18%). IR spectrum,  cm-l :  1670, 1765 (CO); 3090, 3300 
(NH). Found: C 45.7; H 4.8; N 23.3%. C?HgN303. Calculated: C 45.7; H 4.8; N 22.9%. 

7-Methyl-2 ,3 ,5 ,8(1)- te t rahydroimidazo[1 ,2-a]pyr imidine-2 ,5-dione  (IX). A) A 1.83-g (10 mmole) 
sample of VII was refluxed for 1-2 h in 10 nal of glacial  acetic acid in the presence  of 2.0 g of anhydrous 
sodium acid o r  in 10 nal of a 4%alcohol or  water  solution of sodium hydroxide, af ter  which the solvent was 
evaporated,  and a 5% solution of HC1 was added to the residue to bring the pH to 2-3. The resul t ing p re -  
cipitate was removed by fi l trat ion to give IX with nap 281-283 ~ [dec., f rom water  (mp 310 ~ (dec.) [2]] in 
75% yield. 

B) A 1.83-g (10 mmole) sample of acid VII was added to 10 ml of 96%sulfuric acid, the mixture was 
allowed to stand for 10-12 h, af ter  which it was poured over  ice. A 20% solution of sodium hydroxide was 
added to the aqueous mixture to bring the pH to 2-3, and the precipi tate  was removed by fi l tration to give 
1.2 g (73%) of IX. 

C) A 2.5-g (20 mmole) sample of II and 2.78 g (22 mmole) of bromaeet tc  acid were added to a solu-  
tion of 40 mnaole of sodium hydroxide in 40 ml of ethanol, and the mixture was refluxed for 9 h. The sol-  
vent was then removed by vacuum evaporat ion to dryness ,  and 15 nal of water  and 5%HC1 were added to 
the dry residue to pH 2. The resul t ing precipi tate  was removed by fi l trat ion and washed with a smal l  
amount of water  to give 2.6 g (80%) of IX. 

6-Ni t ro-7-methyl -2 ,3 ,5 ,8(1)- te t rahydroinaidazo[1 ,2-a]pyr imidtne-2 ,5-dione  (X). A 2.38-g (20 mmole) 
sample of bromoacet ic  acid was added to a suspension of 3.4 g (20 mmole) of III in a solution of 1.6 g (40 
namole) of sodium hydroxide in 40 ml  of water ,  and the mixture was refluxed for  1 h. Workup of the r e -  
action mixture as in the preceding exper iment  gave 2.02 g (48%) of X as pale-yel low c rys ta l s  with mp 238- 
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240 ~ (dec., from water). IR spectrum, cm-l: 1715, 1790 (CO); 3350 (NH). Found: C 40.3; H 3.1; N 27.0%. 
C?H6NtO 4. Calculated: C 40.0; H 2.9; N 26.7%. 

3,7-Dimethyl-2,3,5,8(1)-tetrahydroimidazo[1,2-a]pyrimidine-2,5-dione (XI). This compound, with 
mp 281-283 ~ (dec., from water) [2], was obtained in 60% yield from amine II and a-bromopropionic 
acid under the conditions of the preceding experiment. 

6-Bromo-7-methyl- 2,3,5,8 (1)-tetrahydroimidazo [1,2-a ]pyrimidine:2~ 5-dione/XID. CompoundXII 
[3.2 g (87%)], with mp 242-244 ~ (dee. from water), was obtained under the same conditions from 1.2 g 
(30 mmole) of sodium hydroxide in 15 ml of water, 3.1 (15 mmole) of amine IV, and 1.98 g (17 mmole) of 
bromoacetie acid. IR spectrum, am-l: 1690, 1780 (CO); 3090 (NH). Found: C 34.7; H 2.6; Br 32.6; N 
17.4%. CTHGBrN302. Calculated: C 34.5; H 2.5; Br 32.7; N 17.2%. 
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