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Mstract-The condensation of ethyl urcido-oxyacetatc. O-methyl and O-bcnxylhydroxyurca with 
aoztylacetonc in cthanolic hydrogen chloride was found to bc a facile reaction which led to I- 
carbcthoxymcthoxy. 1 mcthoxy and 1 -bcnzyloxy-1 .2-dihydro-4.6dimethyl-2-oxopyrimidinc rcspeo 
tively. The N-rnethoxy (lb) and N-benzyloxy (Ic) dcrivativa could be transformed with 27% HBr 
in curtic acid to l,2dihydro-I.6dimcthyl-l-hydroxy-2-oxopyrimidine (III). Hydroxyurca gave with 
ooecylaatonc only a small yield of the N-oxide (III). Dissociation constants. IR and UV spectra in 
various hydrogen ion concentrations waz used to elucidate the tautomric structure of these 
pyrimidine-N-oxide dcrivativa. 

PYRIMIDINE-N-OXIDES are generally prepared by oxidation of pyrimidines by hydrogen 
peroxide’ or by peracids. * Klotzerj used O-methyl and O-bcnzylhydroxyurea in the 
preparation of N-alkoxy derivatives of uracil, aminouracil, barbituric acid, cytosine 
and thyminc by basic catalysis of sodium ethoxide. 

In the present work N-alkoxy derivatives of 1,2dihydro4,6dimethyl-2_oxopyrimi- 
dine were prepared by a smooth acid catalysed’ condensation. The condensation 
products are obtained as their hydrochloridcs (I) in about S&907; yield, from acctyl- 
acetone and hydroxyurea derivatives in 610% ethanolic hydrogen chloride. Ring 
closure takes place within a few minutes, since complete crystallization of the products 
could be obtained after 20 minutes. 

When ureido-oxyacctic acid6 was used, esteritication occurred prior to condensa- 
tion resulting in the ester la which is obtained from ethyl ureido-oxyacetate. In iht 
absence of acetylacetone, urcido-oxyacetic acid underwent, under the same conditions, 
in a few minutes complete csterification. 

The fact that these oxopyrimidine derivatives give stable hydrochloridcs is con- 
sistent with other 2-oxopyrimidincs. a The hydrochlorides melt with decomposition 
accompanied by dark colouration; the simple alkoxy derivatives lb and Ic become 
dark violet, and the carbcthoxymethoxy derivative Ia gets a deep red colour in the 
range of the melting temperature. By neutralization with sodium bicarbonate the free 
l-aLkoxy-I.2dihydro-4,6dimethyl-2-oxopyrimidincs (II) could be obtained. 

’ H. Brcdercck. R. Gompcr and H. Halinger. Angcw. Chum. 70, 571 (19S8); Chem. &r. 91. 2832 
( 1958). 
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Hydrogenation of 1-catbethoxymethoxy-1,2dihydro+-dimethyl-2-oxopyrimi- 
dine hydrochloride (Ia) for a short period in the presence of Pd-C, resulted in reduction 
to 4,6dimethyl-2-hydroxypyrimidine hydrochloride; longer periods caused further 
reduction of the ring system. 
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N-Methoxy and N-benzyloxy pyrimidine derivatives Ib and Ic could be trans- 
formed to 1,2dihydro4,6dimetbyl-I-hydroxy-2sxopyrimidinc hydrobromidc (III) 
upon heating with 27% HBr in acetic acid .s This product which may be regarded as 
either a pyrimidine-N-oxide derivative or as a cyclic hydroxamic acid, gives pink 
colour with FeCl,. The Ncarbethoxymethoxy pyrimidine derivative Ia yielded with 
27% HBr in acetic acid under the same conditions lcarboxymcthoxy-1,2dihydro4,6- 
dimethyl-2sxopyrimidine hydrobromide (IV). The hydrobromide (IV) was prepared 
alternatively by the condensation of ureidooxyacetic acid with acetylacetont in 13% 
HBr in acetic acid, but in a poor yield, The N-methoxy group in IIb could be esti- 
mated quantitatively by Z&se! method. 

Hydroxyurea gave with acetylacetone in ethanolic hydrogen chloride only about 
15% yield of 1,2dihydro4,6dimetyl-1-hydroxy-2-oxopyrimidine hydrochloride. 
The greater part of the hydroxyurea decomposed, the reaction proceeded with gas 
effervescence and the second product which was isolated was urethane. 

Disubstituted hydroxyurea e.g. ethyl e-phenylureido-oxyacetater did not condense 
with acetylacetone in ethanolic hydrogen chloride, and the startiog material was 
recovered unchanged. 

The oxopyrimidine derivatives (I-IV) which had been prepared here were titrated 
potentiometrically, and the mol. wts and disu>ciation constants were consistent with the 
postulated structures (Table). From the pK, values it can be seen that these oxopyrimi- 
dines are somewhat stronger bases than 2-hydroxypyrimidine (pK, = 2.24)’ and 
somewhat weaker than 4,6dimetbyl-2-hydroxypyrimidine. The UV spectra of the 
N-alkoxy derivatives II are the same in neutral and in basic aqueous solutions (& 
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298 rnp. e = 7 50&8000) and different in pH = 1 (& 308 rnp, e = 10,70&l 1,700) 
which is 2 units below the pK, value, thus ensuring the prcscncc of over 99% of the 
solute in the ionized condition. Thcsc spectral data indicate that the amide form prc- 
dominates, as they resemble those of 1,2dihydro-1-methyl-2-oxopyrimidine rather 
than those obtained for 2-methoxypyrimidine.’ 

TAxUl. LtoHl W AND QK,, VALUES 

uv spectra 

IR spectra in nujol an-* 
1 J-DihydreZ- &.. f_.=. lo-’ --_ 

O~opyrimidine QK,, QH v an’ . mol-a AIt free 

I-N-Cubcthoxy- 2.M 1 308 lo-7 1890m; 17SOa 17SOr; 17001 
muhoxy4.c S-13 298; 214 75; s.7 1610s 1610 I 
ditMhyl_ 

4.CDimethyl- 3.1 1 308 10.7 1890m; 17SOs 1700, 
I-N-mcthoxy- >13 298; 214 75; 7.0 1610 s 16103 

I-N-Baqloxy- 3.1 1 308 11.7 1890m; 17SOs 17SOww; 1700s 
4,ddimcchyl- S-13 298 75 1610 I 1610 s 

4,dDimctbyl- 2.8S 1 308 8.S 17SOa; 16101 - 

I-N-hydroxy- 6.1 4.8 334; 222 8G; 14.7 
13 318; 218 8.2; 200 

l-N-&boxy- 2.4 0 307 9.0 17SOs; 17000 - 

lIKfthOXy4.~ 3.0 13 298 6.S 1610 8 
dbllCUlyl- 

4.dDimethyl- 3.7s 
(4,dDimcthyl- 9-9 :, 

302 9.0 17SOr; 1610s - 

29s; 21s 7.0; 9-4 
2-hydroxy- 13 289; 221 6.0; 9.3 
QyimidiW 

The Light absorption of the cationic form of the N-hydroxy-2-oxo derivative III 
at 308 rnp rescmblcs that of the N-alkoxy derivatives (la-Ic), whereas in the basic 
range there is a bathochromic shift to 318 rnp, resulting from the formation of the 
enolate ion, instead of a hypsochromic shift that exists in the latter substances. In a 
solution of a pH which is numerically between the two pK, values this compound III 
has a still greater bathochromic shift to 334 rnp; owing to the neutral form which is 
probably xwitterionic. This form has also a maximum absorption at 222 rnp, similar 
to that of the anionic form of 4,6dimethyl-2-hydroxypyrimidine (Table). 

From the IR light absorption data, which are given in the Table, we could get 
further evidence for the ketonic form, both in the neutral and cationic forms of the 
I-alkoxy-2-oxo-pyrimidine derivatives (I, II). A characteristic band of the hydro- 
chlorides at 1890 cm-r disappears in the free substance; this band Seems to bc typical 
for the alkyl aminoxide structure I’ as it does not appear in the hydrochloridcs of 
4,6dimethyl-2-oxopyrimidine and its I-hydroxy derivative III. 

The condensation of other dicarbonyl derivatives, e.g. malonaldthyde. other 
pdiketoncs and dialdehydcs arc under investigation. 

EXPERlMENTAL 

GeneraI procedure for prepararlon of 1 doxy- 1.2-alhy&d.6d&ne~hyf-2-oxopyritnidk hydroc&ri&s 

O-Alkylhydroxyurea (a01 mok) and acetylaatonc (Ml2 mok) were boiled for 2 min in 6% 

’ D. J. Brown, E. Hocrger and S. F. Muon. 1. Glum. SOC. 211 (19SS). 
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cthanolic HCI (10 ml), whik the reactants dissolved and the product began IO precipitate. By boiling 
for longer periods (20 min) crystallization occurred rapidly but with some loss of yield. After cooling 
overnight Ihe oxopyrimidine hydrochloride was colkctcd and washed with EtOH and dry ether. 
The hydrochloridcs could bc recrystallized from 90% EtOH. By keeping the reaction for 2 days at 
room temp without hutting. the yields could bc incrrnsed by IO% By increase of HCI concentration 
to 10% the time of the rcactton at room temp was shortened, and crystallization occurred within 
20 mm. A further small amount was obtamcd by addition of ether (IO ml) to the filtrate. The 
melting of the hydrochloride3 is accompanied by a deep violet or red colouration. 

In this way the following compounds wcrc prepared: 
l-Cur&rhoxymr~hoxy-I .2ditydro-4,&iimc~hyl-2-oxopyrimidine hydrochloride (la), 85 % yield, m.p. 

169’. (Found: C, 45.78; H. 5.73; N, IQ63; Cl. 13.52; OEt. 18.00. C,.H,,N,O,CI rquirca: C. 
45.72; H, 5.75; N, 1@66; Cl. 13.49; OEt. 17.15’,;); The same product was obtained from urcido- 
oxyacctic acid in 63% yield. (Found: C. 45.83; H. 5.66; N. 1@56; Cl. 13.51; OEt. 17.20”;); 
1.2~ydr~.6-dimcrl?yl-I-nuflrox~2-oxopyrimidinr hydrochloride (lb) (75 “2 yield); m.p. 182”. 
(Found: C, 44.16; H, 6.10; N. 14-60; Cl. 18.30; OMc, 16.70. C,H,,N,O,CI rquirca: C. 44.09; 
H. 5.81; N. 14.69; Cl. 18.59; OMe, 16.27%); I-hcn~y/ux~l.2dihydro4.6dinurhy/-2-oxopyrimidinr 

hydroch/orlde (Ic) (87% yield); m.p. 188’. (Found: C, 58.31; H. 5.62; N, 10.70; Cl, 1290. 
C,,H,,N,O,Cl requires: C, 58.53; H. 566; N. 10,500; Cl, 13.29%.) 

1 -Car&rhoxymrrhoxy-1 .td~,vdro_4,6Jiinufhy~-2_oxop)rimidine (Ha). The hydrochloride Ia (I .25 
g) was disaolvcd in water (7 ml) and NaHCO, (0.42 g) was added. The fret base was cxtractcd with 
I2 portions of ether (20 ml each). The combined organic extracts wcrc dried with NaSO, and cvapo- 
rated to dryness in cucuo at 0’; while the product deposited in a pure crystalline form (066 g. 60% 
yield); m.p. 98”. (Found: C. 53.17; H. 6.41; N, 12.85; OEI. 19.80. C,,H,,N,O, rquircs: C. 
5309; H. 6.23; N, 12.38; OEt. 19.91%) 

I .2- D~ydr~4.6-dinufhyl-1-mrfhoxy-2sxopyrimidine (Ilb). The hydrochloride Ib was treated as 
the hydrochloride in the prooc&rc above. The free product which was thus obtained (40% yield) 
was liquid at room tcmp, m.p. ea. - 5”. (Found: N. 18.00. C,H,,N,O1rcqumzs: N. 18.17%) 

I-&n:y/oxy-l.2-dihydro-4.6dimefhyl-2-oxopyrimidinc (11~). The hydrochloride Ic (@I3 g) was 
dissolved in water (5 ml) and sat NaHCO,aq (I ml) was added. After shaking the soln the free 
oxopyrimidinc derivative precipitated (0.09 g. 800,: yield) m.p. 132’. (Found: C. 67.38; H. 6.11; 
N. 12.51. C,,H,,N,O, requires: C. 67.80; H. 6.12; N. 12,17%.) 

1,2-Dihydro+i&nefhyl-I-h@roxy-2-oxopyrimidine hydrobromidc (III). Compound IC (0-S @ W~F 

heated by gentle rcflux in 27% HBr in AcOH (IO ml) for I5 min. while the soln became clear and new 
crystals deposited. After keeping for a few hr at room temp. 111 was collcctcd (0.32 g) and washed 
with AcOH and ether; a further crop (@OS g) was obtained by addition of ether (20 ml), overall 
yield was 95% m.p. 235-240” (dcc); III gives a pink colour with FcCI,. (Found: C. 32.61; H. 
4.13; N. 12.70; Br. 35.70. C,H,N,O,Br requires: C. 3260; H. 4.10; N. 12.67; Br, 36.15%) 

The product HI was obtained also from Ib (80% yield) by the ymc procedure. 
l-Corboxymerhoxy-l,2dihydro-4.6dime~h,$2-oxopyrimidine hFdrobromi& (Iv). Tht hydrc+ 

chlorrdc la (@26 g) was treated with 27% HBr In A&H as Ic was treated resulting in (@27 & 98 % 
yield) m.p. 170’ (da: and red colouration). (Found: C. 33.93; H, 4.05; N. 9.98; Br. 28X)8. 
C,H,,N,O,Br rquira: C, 34.42; H. 3.97; N, 10.04; Br, 2863%) 

The same product was obtained in a low yield (10%) by condensation of urcido-oxyacctic acid 

and aatylaatonc in IO % HBr in AcOH at room temp. The product was isolated by precipitation 
with dry ether; mixed m.p. UV and IR spectra proved this product to bc identical with IV described 
above. 

tlJdrqcnarion of I-N-ulkoxy deriraticrs. Compound la (O-2 g) was shaken with H (3 atm) on 
1Of: Pd-C (@OS g) in 60% aqueous EtOH (1 ml) for 25 min. The catalysts was filtcrcd off and the 
soln evaporated in wcw to dryness. The residue was trituratcd in EtOH. filtered and washed with 
ether (@06 g. 50% yield). The product was found identical with 4,6dnncthyl-2-hydroxypyrimidinc 
hydrochloride which was prepared by Evanoc’s procedure. ( (Found: C. 45.05; H. 5.80; N. 17.45; 
Cl. 22GO. Calc. for (;H,N,OCI: C. 4486; H. 5.65; N. 1744; Cl, 22.07::.) 

In a more prolonged hydrogenation a further consumption of hydrogen occwrcd which aused 
a dccreaK in the yield of the above mentioned hydrogenation product. 

Reaction of hydroxyurea with ace~ylacefone. Hydroxyurca (@76 g) was dissolved in 15 % cthanolic 
HCI (6 ml) and a soln of aatylacctonc (I.2 ml) in EtOH (4 ml) was added with cooling. Afta 
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keeping the reaction mixture overnight at room temp 1,2dihydro4,6dimethyf-I -hydroxy-2-ore. 

pyrimidine hydrochloride (0.16 g) was collcctcd and washed with ether. The soln was evaporated 
in MCUO IO dryness, ether was added and an additional crop (@I2 g) was collected by filtration, 
overall yield IS%; m.p. 225-230”. (Found: C. 4@20; H. 5.0s; N. 15.7; Cl, 2@lO. C,H,N,O,Cl 
requires: C. 4080; II. 5.13; N. 15.86; Cl. 2@760/;.) The product gave pink colour reaction with 
S-33, and by rc.cryrtallization from S”,: HBr in AcOH it was transformed to lhc hydrobromide 
which was identical with 111. 

On evaporation of the ether and crystallization of ~hc residue from pet. ether (4&W) urethane 
(@4S g) was obtained. 

II sams as if the great part of the hydroxyurca decomposed and was transformed IO a volatile 
product; such a decomposition did not take place in ehanolic HCI in the absence of aatylaoz~one. 
By using more cont. cthanolic HCI and without cooling, the reaction became exo~hcrmic and was 
accompanied by development of gas. with a nauseating smell. 

Determination of pK, values ofpyrimidines (lisrrd in the Table). A “Radiometer Copenhagen” 
titrator with glass and calomel electrodes was used. To 006 m.mole of the oxopyrimidinc hydro- 
chloride in water (3 ml) 2M NaCl (0.5 ml) and water (6.5 ml) were added Titrations were carried 
out with @2N NaOH by means of an automatic “Agla” bcurette syringe at 30’. The curves were. 
corrected by solvent titration with both @2N NaOH and @2X HCI; and the pK, values were taken 
from the midpoints of the corrected neutralization curves. 
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