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The 2,4,8-trioxo derivative of pyrimido[5,4-d][1,3]oxazine was synthesized, and es te r s  and 
amides of 5-acetamidoorot ic  acid were obtained f rom it. The acetyl group in 5-ace tamido-  
erotic acid es te r s  is readi ly hydrolyzed in acidic media to give es te r s  of 5-aminoorotic 
acid, while the acetyl group in amides of 5-acetamidoorot ic  acid do not undergo hydrolys is .  

The present  paper is devoted to synthesis of es te r s  and amides of 5-aminoorotic  acid in the search 
for biologically active compounds.  No 5-aminoorotic acid derivatives have been descr ibed in the l i tera ture .  
There is only an indication of the possibili ty of obtaining an es ter  of 5-aminoorotic  acid in the reduction of 
the nitro group in an es te r  of 5-ni t roorot ic  acid [1]. The usual methods for the preparat ions  of es te rs  of 5- 
aminoorotic acid did not give positive resu l t s .  In an attempt to es ter i fy  5-aminoorot ic  acid (I), it under-  
went decarboxylation to give 5-aminouraci l  (II). A route to the production of es te r s  through 5-aminoorotic  
acid chloride is also excluded, since the carboxyl group in I proved to be unreactive under the usual condi- 
tions for the preparat ion of the acid chloride.  In this connection, we used the method [2] employed for the 
production of e s t e r s  of 5-aminopyr imidine-6-oarboxyl ic  acid for the synthesis of e s t e r s  of 5-aminoorotic  
acid. The 4,6,8-tr ioxo derivative of pyrimido[5,4-b][1,3]oxazine (III) was obtained when I was refluxed with 
acetic anhydride. In the react ion of III with sodium ethoxide in alcohol, the oxazine r ing was opened to give 
ethyl 5-acetamidoorotate  (IVa). Ethyl 5-aminoorotate (Va) was isolated after t reatment  of IVa with hydro-  
chloric acid in aqueous alcohol. Methyl 5-aminoorotate (Vb) was s imi la r ly  obtained without isolation of the 
intermediate methyl 5-acetamidoorotate  (IVb). The es te r s  were readi ly  hydrolyzed with aqueous bases,  but 
we were able to obtain the amides (Via,b) of 5-aminoorot ic  acid by heating Vb in the corresponding amine 
at high t empera tu res .  

A study of the proper t ies  of III demonstrated that the oxazine opens when it is heated briefly in aque- 
ous media, and the acetyl group is hydrolyzed to give I. The hydrazide or the corresponding amide of 5- 
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TABLE 1. C h a r a c t e r i s t i c s  of the Compounds Obtained 

C o m p ,  ,i 

Va 

Vb 

Via 

VIb 

VIIa 

VIIb 
VIIo* 

VIId 

Empirical 
formula 

rrp, *C 

CvHgN304 

C6HTN304 

CvHIoN404 

CI2HI2N4Oz 

C7H9NsO4 

C2Hs 284 
(from water) 

CH3 270 
(from water) 

(CH2) ~OH 274 . 
CFI2C6H~ (from water) 

275 
I(from aqueous] 
dimelhyl- 
formamide) 

NHz No decomp. 
[ up to 330~ 

H (from water) 
, C6Hs ,, ,, 

, ,~  ~ ,x~/C2Hs, 232 
t,~1,212~\ C2Hs t(from alcohol 

H20 5.3. 

CTHaN404 
C18HtzN404- 

.H20 

CI3H2INsO4 

Found, % 

C H 

39,4 4,9 

55, l  4,8 

37,4 ) 4,1 

50,4 6,8 

* Found,%: Calculated,% : H20 5.8. 

Calc., % 

N C H N 

20,9 42,2 21,1 

22,2 38 8 

25,7 39! 

21,3 55 

30,2 37,0 

26,2 39,2 
18,4 51,0 

22,8 50,2 

Field, 
% 

48 

22,7 54 

26,2 76,6 

21,5 64,5 

30,7 79 

22,5 36 
J 

ace tamidooro t i c  acid (VIIa-d) were  obtained in the r e a c t i o n  of Ill with hydraz ine ,  ammonia ,  or  amine.  We 
were  unable to hydro lyze  the ace ty l  group in VII to obtain amides  of 5 -aminooro t i c  acid, s ince the acetyl  
group proved to be r e s i s t a n t  to acid and alkal ine h y d r o l y s i s ;  the s t a r t i ng  VII were  i so la ted  f rom the r e a c -  
t ion mix tu re .  

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

4 ,6 ,8 -Tr ioxo-2 -me thy l -4 ,5 ,6 ,7 ,8 -pen tahydropyr imido[5 ,4 -b ] [1 ,3 ]oxaz ine  (III), An 8-g (0.047 mole) 
sample  of I was ref luxed in 140 ml  of acet ic  anhydride for  4 h. The mix ture  was then cooled,  and the c r y s -  
t a l l ine  p r ec ip i t a t e  of Il l  was r emoved  by f i l t r a t i on  and washed with acet ic  acid and alcohol to give 8.3 g 
(91%) of a subs tance  with mp 292 ~ (dec.).  Found,%: C 42.6; H 2.8; N 21.7. CTHsN304. Calculated,%: C 
43.1; H 2.6; N 21.5. 

Ethyl  5 -Ace t amidooro t a t e  (IVa). A 1 .5-g  (7.7 mmole)  sample  of III was added at 20-25 ~ to a solut ion 
of sodium alkoxide [from 0.35 g (0.015 mole) of sodium and 35 ml of absolute ethanol],  and the r e a c t i o n  
mix ture  was hea ted  at 70 ~ for  40 rain.  It was then cooled to 20-25 ~ and d ry  hydrogen  ch lo r ide  was then 
bubbled through it  with s t i r r i n g  unti l  it was acidic  (pH 2-3).  The r e s u l t i n g  IVa was r emoved  by f i l t r a t ion  
and washed thoroughly  with alcohol to give 1.1 g (59.5%) of a subs tance  with mp 277 ~ (dec., f rom water ) ,  
Found,%: C 44.8; H 4.4; N 17.3. .CsHllN305. Calculated,%: C 44.8; H 4.6; N 17.4. 

Ethyl  and Methyl 5 -Aminooro t a t e s  (Va and b). E s t e r  Va was obtained by the method used to p r e p a r e  
W;  the only d i f ference  was that  concen t ra t ed  hydroch lo r i c  acid (17 ml  of concen t ra ted  HC1 f rom c a l c u l a -  
t ion for  1 g of III) was added to the r e a c t i o n  m a s s  ins tead  of bubbling gaseous  hydrogen ch lor ide  through it, 
and the mix ture  was  hea ted  with s t i r r i n g  at 50-60 ~ for  2 h. It was then cooled,  and Va was r emoved  by 
f i l t r a t ion .  The mothe r  l iquor  was evapora t ed  in vacuo, and the r e s idue  was added to the ma jo r  por t ion  of 
the e s t e r .  E s t e r  Vb was obtained v i a  the method used  to p r e p a r e  Va.  The phys ica l  constants  and yie lds  of 
Va and Vb a re  p r e s e n t e d  in Table  1. 

Amides  of 5 -Aminooro t i c  Acid (Via and VIb). The e thanolamide  (Via) and benzylamide  (VIb) of 5- 
aminooro t ic  acid  were  obtained by heat ing e s t e r  Vb in an e x c e s s  of the co r re spond ing  amine at 150 ~ for  
2.5 h.  The e x c e s s  amine was r emoved  by vacuum dis t i l l a t ion ,  and the r e s idue  was t r e a t e d  with dilute 
hyd roch lo r i c  acid .  The r e su l t ing  Via  and VIb were  r e m ove d  by f i l t r a t ion  and washed with wa te r .  The 
phys ica l  cons tants  and y ie lds  of Via  and VIb are  p r e s e n t e d  in Table  1: 

Hydraz ide  and Amides  of 5 -Ace t amidooro t i c  Acid  (VIIa-d).  Compounds VIIa and VIIb were  obtained 
by r e a c t i o n  of III with a th ree fo ld  e x c e s s  of hydraz ine  hydra te  in aqueous med ia  or ,  r e s pe c t i ve l y ,  with a 
th ree fo ld  e x c e s s  of ammonium hydroxide  at 20-25 ~ for  24 h.  The r eac t i on  products  were  r emoved  by f i l t r a -  
t ion,  t r e a t e d  with wa te r ,  and ac id i f ied  to pH 3 with hydroch lo r i c  ac id .  Compound VIIc was obtained by h e a t -  
ing III with e x c e s s  anil ine in alcohol  for  5 h. Compound VIIc was i so l a t ed  in the same way as VIIa and VIIb. 
Compound VIId was obtained by heat ing III with e x c e s s  d ie thy laminoe thy lamine  (2.5 mole  of the amine pe r  
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mole of HI) in alcohol for  1.5 h. The solution was evapora ted  in vacuo, and the res idue  was dissolved in a 
smal l  amount of aqueous alcohol (1 : 1). The solution was neutra l ized with hydrochlor ic  acid, and the p r e -  
c ipi ta ted VIId was r em oved  by f i l t ra t ion.  The physica l  constants  and yields of VIIa -d  are  p resen ted  in 
Table 1. 
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