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THE SYNTHESIS OF AN AENO ALCOHOL DERIVED 

FROM 2, 4-QUINAZOLINEDIONE-5-CARBOXYLIC AC 

I. LTTRODUCTION 

Methods for the synthesis of 2,4-diniethyiquinazo- 

line derivatives with ari acetyl-substituent in the 7 and 

positions have recently been described (4,5). The 5-isomer, 

however, could not be synthesized by these procedures due to 

the difficulties encountered in the attempted preparation of 

the necessary intermediates 3-acetaìnino-1,2-diacetylbenzene 

or 3-acetamino-2-acetylbenzoic acid required for the cycliza- 

tion (11). 

Since it would be useful to this laboratory to have 

a quinazoline compound with an amino alcohol substituent in 

the 5-position, the possibility of utilizing the easily pre- 

pared 2,4-quinazolinedione-5-carboxylic acid (I) as the start- 
ing material (See Fig. 1) was studied. This intermediate was 

converted to the acyichioride (II), which upon treatment with 

diazoniethane formed the diazoketone and, at the same time, was 

simultaneously mnethylated in the 1,3 positions to yield 5- 

diazoacetyl-1, 3-dimnethyl-2,4-quinazolinedione (III). This 

Diazoketone, upon treatment vrith dry hydrogen bromide gas, was 

converted to the bromomnethylketone (IV); however, one of the 

methyl substituents (either i or 3) was lost in the process. 
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The brocety1 derivative (Iv) readily combined with 

m.orpholine to yield an aniinoketone (V) which was in turn cata- 

lytically reduced to the desired amino alcohol (VI). 

In order to con.firr the siiiltaneous inethylation of 

the 1,3-positions of (II) during the diazornethane reaction, the 

starting m.aterial (I) was inethylated with excess diazomethane. 

This gave an ester, (niethyl l,3diinethy1-2,4-uinazolinedione- 

5-carborlate (VII)) which was identical with that reported 

both by Scott and Cohen (9) as well as Lange, Chisholrn and 

Szabo (7). These investigators had employed dimnethyl sulfate 

as the inethylating agent. 

The ester (VII) was hydrolyzed to the acid (VIII) 

?thich, upon chlorination with thionyl chloride, gave a good 

yield of l,3-dirnethyl-2,4.-quinazolinedione-5-carbonyl chloride 

(n). iNhen the acyl chloride (Do was treated with diazo- 

methane, a diazoketone identical with (III) was produced. 

The se data confirmed the earlier observations of the methyla- 

tion of the 1,3-positions of 2,4-quinazolinedione-5-carbonyl 

chloride with diazoniethane. 

Although (VII) on the basis of rrdxed melting point 

tests was identical with the ester prepared by Scott and Cohen, 

the acid (Viii) obtained by the hydrolysis of VII, was not the 

sanie as the 1,3-diiethyl-quinazolinedione-5--carboxylic acid re- 

ported by these workers (7, 9). Scott and Cohen originally 



prepared the acid by the direct methylation of (I) using a 

lim±ted uount o.f diniethyl sulfate. In order to confirm the 

earlier work, the methyl ester (VII) prepared in this labora- 

tory by- the method of Scott and Cohen was hydrolyzed to the 

free acid. This acid was found to be identical with (VIII) 

which was obtained as the hydrolysis product of the ester (VII) 

(prepared by the diazoiethane reaction) and different from the 

diiuethyl acid originally reported by these workers. In order 

to clarify these results, the free acid (X) was again prepared 

in this laboratory by the direct methylation procedure of Scott 

and Cohen; the nthylation product was found to be a high melt- 

ing compound as described by these wor1ers. However, carbon 

and hydrogen data indicated cn incomplete methylation yielding 

the l(or 3)-raethyl-2,4-quinazolinedione-5-carboylic acid in 

place of the 1,3 homolog. Since the earlier work has been 

based on nitrogen analysis only, it is possible that the acid 

in question iias the i or 3-methyi-2,4-quinazolined.ione-5- 

carboxyiic acid (X) and not the 1,3-diruethyl honiolog as origi- 
nally reported. 

Because of the unpredictable ease with which the 

methyl substituent has been removed during the rnild acid treat- 
ment of the diazoketone (III), further experiments with (III) 
were undertaken. The compound (III) upon oxidation with neutral 



permanganate again lost the methyl substituent to the form i 
(or 3) -methyl-2,/-quinazolinedione-5-carborlic acid (XI). 

The loss of a methyl substituent was again observed during re- 

duction which yielded 5-(l hydroethyl)-l(or 3)-methyl-2,4- 

quinazolinedione (XII). Both the bromomethylketone (IV) and 

the reduction product (XII) after a permanganate oxidation 

yielded acids thich on the basis of mixed melting points tests 

were judged to be identical with (XI). From these results, as 

well as the analytical data, it was concluded that the saine 

methyl substituent was quantitative]r removed during each of 

the described operations. 

The problem of determining the position of the remain- 

Ing methyl group was approached through decarboojlation experi- 

ments. The acid (XI) after removal of the carbol group, gave 

a methyl-2,4--quinazolinedione (XIII) which melted sharply at 

198°. This m.p. did not agree with 234° - 242° (3) reported 

for the 3-methyl-2,4-quinazolinedione or 147° or 265° (8) 

which had been reported for the 1-isomer (9). 

A review of the literature reveals that Abt had pre- 

pared both the 3(and l)-methyi-2,4-quinazolinediones (XIV) 

(XV) (xn.p. 's 234, 147) by the cyclization of 2-a'ninometbyl- 

benzaniide and 2-inethylaminobenzandde respectively with urea 

(See Figure 2). Both the 1 and 3-rnethyl-2,4-quinazolinediones 
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prepared by Abt, after further methylation with rnethyliodide, 

gave an identical knovn product 1,3-dimethyl-2,4-quinazoline- 

dione (XVI) m.o. 151° (1). Furthermore, Abt prepared by direct 

methylation using alkaline methyliodide, a compound m.p. 147° 

which he concluded was l-methyl-2,4-quinazolinedione (1). 

The proof of structure of the 1-methyl isomer m.p. 

147° was later confirmed indirectly by the experiments of 

Kunckefl (6) who isolated 3-amino-l-rnethyl-2,4--quinazoline- 

dione (xvii) as the product of the reaction of the 1-methyl 

isomer (Xv) with hydrazine. The identical compound had previ- 

ously been obtained by the motbylation of the potassium salt 

el' 3-amino-2,4--quinazolinedione, with methyl iodide (6) (See 

Figure 2). 

On the other hand, Mayeda cyclized 2-m.ethylamino- 

benzoic acid with both urea and potassium cyanate and obtained 

the sanie product l-rnethyl-2,4-quinazolinedione rn.p. 265-6° 

(See Figure 2) (8). Confirmation of the existence ol' a 1- 

metbyl-2,4-quinazolinedione m.p. 265° was later reported by 

Seide (10) who prepared this compound by an entirely different 

series of reactions. 

Bogert (3) later reported that the product of the 

direct methylation of 2,4-quinazolinedione with alkaline 

methyliodide was the 3-methyl isomer which he concluded was 



identical with the 3-methyl-2,4-quinazolinedione (XIV) iu.p. 

234.°, prepared by the cyclization procedures oí Abt. Bogert1s 

work has likewise been confirmed this laboratory. It is 

possible that the different results obtained by Bogert and 

Abt upon direct methylation of 2,4uinazolinedione (ni.p.'s 234° 

and 147°) may be due to the different thermal conditions of the 

experiments. 

In view of the anomalous m.p. data, mixed ni.p. tests 

were run between each of the following: (1) 3-.iethy1-2,4- 

quinazolinedione (XIV), m.p. 242°, prepared by the method of 

Bogert with a small amount of l-îuethyl.-2,4--qu.nazoinedione 

(XVIII) m.p. 265° prepared by the method of Seitaro Mayeda 

(also vice versa); (2) compound XIV with the decarboxylation 

product (XIII) rn.p. l9°; (3) compounds XVIII and XIII. In 

each test there was an appreciable lowering of the m.p. 

which proves that (XIII) could hardly be a mixture of (XIV) 

and (xviii). 

One ¡mi st conclude that there i reasonable support 

for the structures proposed by Abt and entaro Mayeda for both 

the l(and 3)-inethyl-2,4-quinazolinediones. The only data 

which appears questionable are the m.p.'s which cari best be 

explained on the basis (1) imiltiple melting points, (2.) pos- 

sibility of isoiueric mixtures, or (3) the possibility of 



stereoisonieriszri. However, the mixed m.p. behavior precludes 

the first two possibilities, leaving the only alternate ex- 

planation the existence of two stereolsomers of both 1(and 3)- 

niethyl-2,4-quinazolines. A similar trpe of isoraerisin has been 

reported in the alkaloid literature (13). If such is the case, 

then the decarboxylation product (XIII) m.p. 198° appears to 

be the other stereoisomer of 3-methyl-2,4-quinazolinedione, 

m.p. 242°. 

If (XIII) is not a stereolsonier of l-(or 3)niethyl-a, 

4-quinazolinedione, then the methyl substituent must be in 

sorne other position or attached in some other manner. This 

would change many of the accepted ideas regarding the methyla- 

tion products of the quinazolones. 

The preparation of the 3-methyl-2,4-quinazolinedione 

b:.r the rrthod of Abt and the 1-rnethylisonier by the method of 

Sentaro Mayeda were confirmed in this laboratory. However, re- 

peated attempts to prepare the i nthyi isomer ìn.p. 147° 

using two procedures suggested by Abt were unsuccessful. A].- 

though this laboratory obtained a crude cyclization product 

with a melting point of approximately 147°, this material was 

easily resolved on basis of acid solubility into two fractions, 
one melting at 265°C. and the other the starting product. From 

this work, it would appear that Abt's cyclization was only 
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partially complete and his product largely starting material 

contaminated with the l-iuethyl-2,4-quinazolinedione m..p. 265°. 

This opinion finds additional support in the fact that the 

m.p. 147° is far out of line for compounds of this type. 

In the search for an explanation of this puzzling 

question (the existence of what appears to be 3 compounds 

which are either l-or 3-methyl substituted 2,4-quinazoline- 

dionea) attention turned to the 5-substituted carboxylic acid 

intermediate to determine if the same anomaly existed among the 

1-and 3-methyl-2,4-quinazolinedione-5-carboxylic acids. 

Both the l-methyl-2 ,4uinazolinedione-5-carboxylic 

acid m.p. 320° and the 3-iiethy1 isomer m.p. 332° were synthe- 

sized in this laboratory by methods which should leave little 

doubt as to the position of the methyl ubstituents. The 3- 

methyl-2,4-quinazolinedione-5-car boxylic acid was identified 

as the partial methylation product of 2,4-quinazolinedione-5- 

carboxylic acid reported earlier by scott and Cohen (9) as the 

1,3-diniethyl derivative but which was later found to be the 

mono methyl derivative. 

Each of these compounds had different melting points 

which were much higher than the unluiown isomeric oxidation 

product of 5-bromoacetyl-?-methyl-2,4-quinazolinedione. Fur- 

thermnore, they were stable on melting in contrast to the latter 

acid which decomposed readily with gas evolution. 
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Diazomethane methylation of the 1-!nethyl-ni.p. 3200 

and 3-niethyl-rn.p. 332° as well as 2,4-quinazolinedione-5- 

carborlic acid gave identical products the ntthyl ester of 

l,3-diniethyl-2,4--quinazolinedione-5-carboxylic acid m.p. lJ4°. 

This saine product was likewise obtained with exhaustive di- 

methyl sulfate methylation of 2,4-quinazolinedione-5-carboxylic 

acid. 

On the other hand, the iuethylation of ?-rnethyl-2,4- 

quinazolinedione-5-carboxy-lic acid with methyl iodide failed, 

while diazoniethane in an ethereal solution gave the methyl 

ester. Echaustive diazornethane mathylation in etheral methanol 

solution, however, invariably gave a syru product from thich 

was isolated a small amount of crystalline material which was 

isoineric but not identical to methyl, l,3-dimethyl-2,4- 

quinazolinedione-5-carboxylic acid. 

The question of the structure of the original 5- 

broioacetyl-?-methyl-2,4-ouinazolinedione therefore still re- 

mains a ny-stery. Further experimentation is now under way to 

approach this interesting problem via tracer techniques. 

The l-methyl-2,4-quinazolinedione-5-carboxylic acid 

was synthesized in a sequence of reactions (See Figure 3) be- 

ginning with 2-rnitLno-6-carbomethoybenzoic acid hydrochloride. 

This compound was converted to methyl,2,4-dioxo-3,l,4-benoxazine- 
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5-carboxylate with phosgene which in turn on niethylation with 

diazornethane gave methyl, l-methyl-2 ,4-d oxo-3,l,4-benzoxazine- 

5-carboxylate. 

Treatment of the benzoxazine derivative with patas- 

cium hydroxide, then hydrochloric acid gave 6-carboniethoxy-2- 

rnethylaniinobenzoic acid. This intermediate was cyclized in 

usu3. manner with potassium cyanate and hydrochloric acid, to 

1-methyl-2 ,4-quinazolinedione-5-carboxy1ic acid. 

The 3-methyl-2 ,4.-quinazolinedione-5-carboxylic acid 

was likewise synthesized from rnethyl,2,L-dioxo-3,1,4-.benzoxa- 

zine-5-carboxylate (See Figure 3) but by a different sequence 

of reactions. of compound with niethylaniine 

gave two products 
; 6-carbomethoxy-(N-methylanioniumcarboxy) 

anthranilicmethylamide which was easily cyclized by hydrochio- 

nc acid to methyl, 3-methyl-2,4-quinazolinedione-5-carboxylate, 

and 3-amino-N-methylphthalimide. The ester upon further dia- 

zoniethane methylation was identical with the irthyl, 1,3- 

dirneth3rl-2 ,4-quinazolined.ione-5 -carboxylate prepared by Wang 

and Chr stensen by the diazomethane rriethylation of 2,4- 

quinazolinedione-5-carboxylic acid, and by the dimethylsuif ate 

methylation procedure of Leott (9) and Cohen. 

In an attempt to prepare the i,3-diìnethyl-2,4- 

quinazolined,ione-5-carboxylic acid by- direct cyclization, the 
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methyl, 2,4-dioxo-3,l,4-benzoxazine-5-carboxylate was treated 
with m.ethylami.ne hydrochloride but instead of the desired 
product, it gave N-methyl, 3-niethylaminophthalimide. Concen- 

trated aìnraonium hydroxide likewise gave the imide 3-methyl- 

arninophthalimide. It is evident that the predominant reaction 
is an amnlonol3rsis of the ester followed by cyclization to the 

imide rather than direct cyclization to a Q2linazolone, as is 
ordinarily the case. 
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II. P'ERIINTL1 

5-Diazoacety1-1,3-dirnethy1-2,4-quinaZO1irediOfle (III). 

-2,4-Quinazolinedione.-5-carboxylic acid (I) was pre- 

pared and converted to the corresponding acid chloride by the 

method of Lange and co-workers. The addition of a few drops of 

quinoline to the thionyl chloride, besides materially shorten- 

Ing the time of chlorination, gave a rnirer product. 

Twelve and four-tenths grains (0.0553 molo) of 2,4- 

quinazolinedione-5-carbonyl chloride (II) was pulverized Into 

a fine powder and added gradually with stirring to 600 ml. of 

an ice-cold benzene solution of diazomethane prepared from 

Go g. of N-nitroso-niethylurea (0.40 mole of diazomethane). 

The reaction took place rather slowr as indicated by the rate 

of evolution of nitrogen gas. After stirring for six hours, 

the solution was allowed to warm to room temperature and then 

left standIng overnight. The insoluble residue (0.5 g.) was 

removed by filtration and the solvent concentrated under re- 

duced pressure to 100 ml. After standing in a refrigerator for 

two days the crystalline diazoketone was removed. The mother 

liquor was then evaporated to dryness under reduced pressure 

and the gummy residue redissolved In warm acetone. An addi- 

tional amount of the diazoketone was obtained by the addition 

1Ä11 melting points are corrected. 
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ether to the acetone solution. The combined fractions weighed 

10.1 g. (80%). 

For snalysis, a portion of the crude diazoketone was 

recrystallized twice from acetone yielding hard, colorless 

cubes which on standing decompose, m.p. 157159o. 

Anal. Calcd. for C12H1003N4: C, 55.80; H, 3.91; 

N, 21.70. Found: C, 55.7; H, 3.88; N, 21.7. 

The diazoketone was also prepared from 1,3-diniethyl- 

2,4-quinazolinedione-5-carbor1ic acid (VIII) via the acyl 

chloride in a siiuilar manner. The yield in this instance was 

only 40%. 

5-Brooacetyl-1(or 3)-methyl-2,4 quinazolinedione (IV) 

Six grams (0.023 mole) of 5-diazoacetyl--1,3-.dirnethyl- 

2,4-quinazolinedione (III) was dissolved in 60 ml. of dry 

chloroform. The solution was cooled with an ice-bath id then 

treated with a stream of dry hydrogen brondde until the evolu- 

tion of nitrogen ceased. The precipitated bromoiaethyl ketone 

was filtered, washed with ether and dried in a vacuum. Some 

additional product was obtained by cncentration of the mother 

liquor. The combined yield weighed 6.6 g. (91%). A portion of 

this product was recrystallized twice from an alcohol-ether mix- 

ture to yield white crystals, rn.p. 200_2010. 
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xia1. Calcd. for C11H9O3N2Br: C, 44.44; II, 3.05; 

N, 9.43; Br, 26.9. Found: C, 44.; H, 3.15; N, 9.49; Br, 27.3. 

5-(2-Morpholine-i-oxoethy1)-1(or 3)-methyl-2 ,4-quinazolinedione 

Hydrochloride (V). 

Four and five-tenths grams (0.015 mole) of 5-bromo- 

acetyl-l(or 3)-methyl-2,4-quinazolinedione (IV) was suspended 

in 50 ml. of acetone. To this was added dropwise with shaking 

2.6 g. (0.030 mole) of redistifled morpholine. The brorio-methy1 

ketone dissolved gradually accompanied by the precipitation of 

crystalline morpholine hyth'obrornide. After standing overnight, 

the inorpholine hydrobromide was removed by filtration d the 

solvent concentrated under reduced pressure to 10 ml. Fifty 

milliliters of water was added to the concentrate; the precipi- 

tated cnide amino ketone was filtered, washed thoroughly with 

water and vacuum dried. The cnide product (ni.p. 13O0 dec.) was 

then diso1ved in 20 ml. of absolute ethanol, cooled with an 

ice-bath and d hydrogen chloride gas was bubbled into the 

solution. The hydrochloride of the nino ketone precipitated 

upon the addition of dry ether in the form of a voluninous 

precipitate, which was separated from the mother liquor by means 

of centrifugation. The product (2 g.) after washing twice with 

dry ether was a hygroscopic white solid decomposing at about 1500. 
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Anal. Calcd. for CH1804N3C1: N, 12.38; ionizable 

Cl, 10.44. Found: N, 12.5; ionizable Cl, 10.20. 

The monopicrate of the amino ketone was prepared by 

dissolving a sample of the hydrochloride in water and adding 

saturated aqueous sodium picrate solution. The precipitate ob- 

tained after recrystallization from ethanol-ether nthcture was a 

yellow mass. On heating, it turned brownish in color at about 

120° and decomposed at 140°. 

Calcd. for C21}120011N6: C, 47.35; H, 3.80; 

N, 15.78. Found: C, 47.7; H, 4.03; N, 15.6. 

5-(2-Morpholine-1-hydroxyethyl)-l(or 3)-methyl-2,4-quinazoline- 

dione Hydrochloride (VI). 

A solution containing 0.56 g. (0.0016 mole) of the 

nino ketone hydrochloride (V) and 50 ml. of dry methanol was re- 

duced in a low-pressure hydrogenation apparatus at 30 p.s.i. 

pressure in the presence of 200 mg. of 10% palladium-on-carbon 

catalyst. After shaking for two hours, the catalyst was re- 

moved by filtration and the solution concentrated to 10 ml. The 

amino alcohol hydrochloride precipitated by the addition of dry 

ether was separated by centrifuging and yielded 0.30 g. (53) of 

a alightly colored, very hygroscopic solid. For analysis, a 

portion of this product was reprecipitated twice from ethanol 



19 

with dry ether, yielding a very hygroscopic white mass which de- 

composed without melting at about 200°. 

Anal. Calcd. for CH04N3Cl: N, 12.30; ionizable 

Cl, 10.38. Found: N, 12.52; Cl, 10.50. 

The monopicrate was prepared by adding a saturated 

aqueous sodium picrate solution to an aqueous solution of the 

amino alcohol hydrochloride. The product after recrystalliza- 

tion from an alcohol-ether mixture was a yellow solid decomposing 

at about 150°. 

Anal. Calcd. for C21H22011N6: C, 47.17; H, 4.16; N, 

15.72. Found: C, 47.6; II, 4.16; N, 15.6. 

1,3-]Jiethyl-2,4-quinazolinedione-5-carboxy1ic Acid (VIII). 

Five grams (0.023 mole) of 2,4uinazolinedione-5-car- 

boxylic acid (I) was added in portions with stirring to 200 ml. 

of an ice-cold ethereal solution of diazoniethane prepared from 

20 g. of N-nitrosomethylurea (0.13 mole of diazomethane) . The 

reaction appeared to take place rapidly as evidenced by the 

vigorous evolution of nitrogen gas. After standing at room tem- 

perature for six hours, the filtered ethereal solution was 

evaporated to dryness to yield 4.0 g. (66) of slightly colored 

crystals. The crystals were irif led by two recrystallizations 

from ethanol yielding 3.1 g. of colorless product, m.p. 142-143°. 



This product (VII) was found to be identical with the ester ob- 

tained by Lange, Chisholni and Szabo from the complete niethyla- 

tion of 2,4-quinazolinedione-5-carboxyliC acid with dimethyl 

saifate and sodium hydroxide. 

Three grams (0.013 mole) of the ester was hydrolyzed 

by refluxing with 20 ml. of 20% hydrochloric acid for three 

hours; toward the end of the hydrolysis, colorless crystals 

separated out. After standing in the refrigerator overnight, 

the niicture was separated by filtration giving 2.0 g. (r/O%) of 

needles. A portion of this product was recrystallized from 

ethanol for analysis, ru.p. 2502530. 

Anal. Calcd. for C11H1004N2: C, 56.39; H, 4.31; 

neut. equiv., 234. Found: C, 56.8; H, 4.50; neut. equiv., 238. 

l,3-Dimethyl-2,4-quinazolinedione-5-carbonyl Chloride (IX). 

One and x-tenths grams (0.072 mole) of l,3-dimethyl- 

2,4-quinazolinedione-5--carboxylic acid (VIII) was refluxed for 

half an hour with 20 ml. of thionyl chloride containing three 

drops of quinoline. The resultant clear solution was concentra- 

ted to a few ml. and the crystafline acid chloride was removed 

by filtration, washed with a small amount of dry ether; yield 

1.6 g., (95%), m.p. 178-180° with decomposition. 

Anal. Calcd. for C11H903N2C1: Cl, 14.68. Found: 

Cl, 14.3. 
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The acyl chloride (DC) upon treatment with diazometh- 

ane gave a diazoketone which was judged to be identicJ. with 

(III) on the basis of mixed melting point tests. 

l-(or 3)-Methyl-2,4-quinazolinedione-5-carboxylic Acid (X). 

Scott and Cohen reported that limited methylation of 

2 ,4-quinazolinedione-5-c arboxylic ac id wi th dimethyl sulfate in 

the presence of sodium hydroxide yields 2,4inethorquinazo- 

line-5-carboxylic acid. However, Lange, Chisholin and Szabo later 

claimed that the product was actually 1,3-dimethyl-2,4--quina- 

zolinedione-5-carboxylic acid. The acid obtained after repeating 

the work in this laboratory (after two recrystallizations 

ethanol) was a monomethyl acid as shown by the analysis, m.p. 

332-333° (uncor.). 

Anal. Calcd. for C10H804N2: C, 54.54; H, 3.66; 

neut. equiv., 220. Found: C, 54.5; H, 3.85; neut. equiv., 

221, 222. 

5-(l-Hydroxyethyl)-l(or 3)-methyl-2,4-quinazolinedione (XII). 

A suspension containing i g. (0.0034 mole) of 5- 

bromoacetyl-1(or 3)-rnethyl-2,4-quinazolinedione (IV) or 0.9 g. 

(0.0036 mole) ol' 5-diazoacetyl-1,3-dimethyl-2,4-quinazolinedi- 

one (III) and 10 ml. of a 10% stannous chloride solution in 
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concentrated hydrochloric acid wa heated on a water-bath with 

stirring for two hours. The resultant clear solution was di- 

luteci with 20 ml. of water and, after standing overnight, 

yielded 0.7 g. (95), and 0.35 g. (45) of colorless crystals 

nielting at 212-213°. 

Anal. Calcd. for C11H03N2: C, 59.97; H, 5.50; N, 

12.72. Found: C, 59.8; H, 5.21; N, 12.9. 

l-(or 3)-Methyl-2,4-quinazolinedione-5-carboxylic Acid (XI). 

One grani (0.0039 mole) of 5-diazoacetyl-1,3-diniethyl- 

2,4-quinazolinedione (III) or 1.0 g. (0.0034 mole) of 5-bromo- 

acetyl-1(or 3)-inethyl-2,4-quinazolinedione (IV) or 0.51 g. 

(0.0023 mole) of 5-(l-hydro-ethyl)-1(or 3)-methyl-2,4uina- 

zolinedione (XII) was suspended in 50 ml. of a water solution 

containing 1.25 g. (0.008 mole) of potassium permanganate. The 

mixture was maintained at 80° with stirring for one hour. After 

removing the precipitated manganese dioxide, the clear, slightly 

colored solution was carefully aciduied with dilute hydrochlo- 

ric acid. The crystals 1nich formed on cooling were separated, 

yielding 0.60 g. (66), 0.40 g. (62) and 0.14 g. (27Z) of 

product, respectively. A portion of each was purified by de- 

colorizing with carbon and recrystallizing twice from aqueous 

alcohol, ra.p. 230-237° with evolution of gas. 
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Anal. Calcd. for C10H804N2: C, 54.53; H, 3.66; 

neut. equiv., 220. Found: C, 54.9; H, 3.83; neut. equiv., 213. 

1(or 3)-Methyl-2,4-quinazolinedione (XIII). 

Two and a half grans (0.011 mole) of 1(or 3)-methyl- 

2,4uinazolinedione-5-earborlic acid (XI) was heated to 2500 

in a sub1iation apparatus. ftter the evolution of carbon 

dioxide ceased, the residue was sublimed at 200° under reduced 

pressure. The sublimate (0.70 g., 35) was triturated with a 

small amount of 1% sodium carbonate solution and the insoluble 

residue recrystallized from ethanol; hard needles, m.p. 198- 

199°. 

Anal. Calcd. for C9H802N2: C, 61.34; H, 4.58. 

Found: C, 61.2; H, 4.80. 

Methyl, 2,4-dioxo-3 ,l,4-benzoxazine-5-carboxylate. 

A slow stream of phosgene was introduced through a 

sintered glass gas dispenser to a solution containing 20 g. of 

6-carbomethoxy-2-aminobenzoic acid hydrochloride (2) (0.092 

mole) over a period of thirty minutes. The reaction proceeded 

readily as evidenced by the precipitation in a few minutes of a 

white solid. Alter cooling, the precipitate was filtered and 

washed with a small amount of cold water. Yield 16.5 g. (81). 
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A portion recrystallized f roni aqueous alcohol gave a colorless 

crystalline compound, m.p. 1E3-9O°. 

Anal. Calcd. for C10H705N: C, 54.3; H, 3.17; 

neutral eq. 110.5. Found: C, 54.1; H, 3.19; neut. eq. 115. 

Methyl, 2,4-dioxo-1-methyl-3 ,1,4-benzoxazine--5-carboxylate: 

A suspension of 4.7 g. (0.0021 mole) of methyl, 2,4- 

dioxo-3,1,4-benzoxazine-5-carboxylate in 10 ini. of dry ether was 

placed in a three-nccked flask equipped with a dropping funnel, 

a drying tube and a mechanical stirrer. Ten ini. of an ice-cold 

ethereal slution of diazomethane prepared from 1.0 g. of nitro- 

soinethylurea was introduced into the flask with constant stir- 

ring which was continued for a period of three hours; nitrogen 

gas was evolved in the early stages of the reaction. The pre- 

cipitate was removed by filtration, washed with a na1l amount 

ol' dry ether; yield 3.2 g. (64). Recrystallization from alco- 

hol gave a product ra.p. 167.5-168.5°. 

Anal. Calod. for C11H905N: C, 56.2; II, 3.83. 

Found: C, 55.8; H, 3.90. 

l-4ethy1-2 ,4-quinazolinedione-5-caròoxylic acid: 

To a suspension of 2.1 g. (0.009 mole) of methyl, 

2,4-dioxo-1-inethyl-3,1,4-benzoxazine-5-carboxylate in 10 ini. of 



water was slow] added with constant stirring 50 ml. of a l0 

potassium hydroxide solution. AÍter standing for a few minutes, 

the mixture was neutralized with 6 N HC1 and then acidified 

with 1.5 ml. of 6 N HC1. One gram of potassium cyanate was 

then stirred into the mixture. After standing 1.0 g. (45) of 

a light yellow colored crystals were deposited which were iden- 

tif ied as 2(N3 methyl) ureido-6-carbonethobenzoic acid. 

These were used immediately in the next step. 

Anal. Calcd. for C11H1205N2: neut. eq. 126. 

Found: neut. eq. (by back titration) l2S. 

The 2(N3-methyl) ureido-6-carboniethoxybenzoic acid 

(0. g. - 0.003 mole) together with 1.5 ml. of conc. hydro- 

chioric acid and 1 ini. of water were heated on a water bath with 

occasional stirring for ten minutes. The mixture which soon 

solidified was refluxed with 15 ml. of 6 N hydrochloric acid 

for an hour to complete the hydrolysis of the ester. The in- 

soluble hydrolysis product was removed by filtration and redis- 

solved in alkali and again refiltered to remove any insoluble 

residue. Upon acidification of the filtrate with hydrochloric 

acid, 0.5 g. (71%) of needles were obtained. Recrystallization 

from alcohol gave a product rn.p. 320_10 (uncorrected). 

Anal. Calcd. for C10H804N2: C, 54.5; H, 3.66; 

neut. equiv. 220. Found: C, 54.5; H, 3.64; neut. eq. 215. 
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6_Carboriethor (N_methylammoniuiucarbor) anthranllicmethyla- 

aide and 3-arnino-N-niethylphthalindde: 

Six grams (0.027 mole) of methyl, 2,4-dioxo-3,l,4- 

benzoxazjne_5_carborlcte were .owly added with constant stir- 
ring to 40 n1. of an ice-cold saturated solution of methylamine 

in methanol. This gave a clear yellow solution frani which yel- 
low crystals began to separate. After thirty minutes, the 

crystals were removed by filtration; yield 1.3 g. These crys- 

tais were identified as 3-ainino-N-niethylphthaiim!de, m.p. 2010. 

Anal. Calcd. for C9H802N2: C, 61.3; H, 4.54; N, 

15.9. Found: C, 61.4; H, 4.59; N, 15.5. 

The filtrate was then evaporated under reduced pres- 

sure to a small volume from which the crystalline product 

separated on cooling. This product was removed by filtration 
and recrystallized from ethereal alcohol, yield 1.7 g. (22%). 

The colorless crystalline compound melted at 136° with gas evo- 

lution, resolidified and renielted at 198-200°. 

Anal. Calcd. for C12H1705N3: C, 50.8; H, 6.01. 

Found: C, 51.0; H, 6.23. 

3-Liethyl-2 ,4-quinazolinedione-5-carboxy-lic acid. 

A solution of 0.7 g. (0.0025 mole) of 6-carboinethoxy- 

(N-methyla'mnoniuni carboxy) anthranilicniethyl-anüde in 10 ml. of 
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6N 11Cl was heated on a water bath with constant stirring for 

five ndnutes. Crystals soon separated which were collected after 

cooling, yield 0.55 g. (95%). Upon recrystallization from alco- 

hol, the compound gave a m.p. of 190-30.with subli:iation and was 

identified as the ester methyl,3-methyl-2,4-quinazolinedione-5- 

carboxylate. 

Anal. Calcd. for C11H1004N2: C, 56.4; H, 4.27. 

Found: C, 56.0; H, 4.26. 

The ester was hydrolyzed by ref luxing in conc. hydro- 

chloric acid to 3-methyl-2,4-quinazolinedione-5-carboxylic acid, 

m.p. 332-333° (uncorr.). The compound was judged to be identical 

with the onomethyl-2,4uinazolinedione-5-carboxylic acid pre- 

pared by partial iuethylation of 2,4-quinazolirìedione-5-carboxy- 

lic acid vdth dimethyl sulfate (2) on basis of a mixed melting 

point determination. 

Methylation of ?-aethyl-2 ,4-uinazolinedione-5-carboxylic acid: 

Eighty-five milligrams (0.000386 mole) of ?-methyl-2, 

4-quinazolinedione-5-carboxylic acid were added owr with con- 

stant stirring to 10 ml. of an ice-cold ethereal solution of 

diazomethane prepared frani 1.0 grau of N-nitrosomethylurea; 

nitrogen gas was slowly evolved as the mixture was gradually 



up to room temperature. After standing for five hours, the 

evolution of gas ceased and the solution was evaporated then 

to half its original volume and filtered; yield 60 ing. This 

neutral product recrystallized f rou alcohol and gave a xu.p. of 

193-5°. 

Anal. Calcd. for C11H1004N2: C, 56.4; H, 4.28. 

Found: C, 56.6; H, 4.60. 

Thirty milligrams of the above neutral product was 

reinethylated with 10 ml. of an ice-cold ethereal solution of 

N-nitroso-methyl urea and 5 ml. of dry methanol under sanie con- 

ditions. Upon completion of the reaction, the solution was 

evaporated to dryness and redissolved in hot alcohol-water mix- 

ture. After cooling for several days in the refrigerator, 

5 mg. of a crystalline compound were obtained. IS.F. 136-7°. 

Anal. Calcd. for CH1204N2: C, 58.1; H, 4.63. 

Found: C, 58.3; H, 4.77. 

3-Lie thylamino-N-methylphthalimide. 

A 1.0 g. saniple of methyl, 2,4-dioxo-l-inethyl-3,l,4- 

benzoxazine_5_carborlate (prepared from diazomethane methyla- 

tion of methyl,2,4-dioxo-3,l,4-benzoxazine-5-carboxylate) was 

suspended in 10 ml. of ethyl alcohol cooled by an ice bath; 15 

ml. of a saturated alcoholic solution of methylamine was added 
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gradually with stirring. After the addition, stirring was con- 

tinued for half an hour, while intensely yellow colored solid 

began to appear. The product was removed by filtration and ad- 

ditional product was obtained by evaporation of the mother 

liquor. The combined products were recrystallized from alcohol, 

yield 0.85 g. m.p. 158°. The product rem.ained unchanged after 

refluxing with either concentrated hydrochloric acid or potas- 

siurn hydroxide. 

Anal. Calcd. for C10H1002N2: N, 14.74. Found: N, 

14.70. 
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III. SiThiIMARY 

Method for the preparation of 5-(Z-morpholine-l- 

hydroxyethyl)-1 (or 3)-methyl-2,4-.quinazolinedione hydrochlo- 

ride are given in detail using 2,4-quinazolinedione-5-carboxy- 

lic acid as the starting material. evera1 unusual reactions 

of the intermediate, 5-diazoacetyl-1,3--dimethyl-2,4-quinazo- 

linedione such as permanganate oxidation, stannous chloride re- 

duction and hydrobromic acid treatment are described. In these 

processes, one of the methyl substituents is invariably lost to 

give the corresponding monomethyl derivative. 

In order to locate the position of the lost methyl 

group, both i and 3-xnethyl-2,4-quinazolinedione-5-carboxylic 

acid are prepared synthetically and are found to be not identi- 
cal with the monomethyl-2,4-quinazo1inedione-5-carborlic acid 

obtained by the permanganate oxidation of 5.iazoacetyl-1,3- 
diinethyl-2 ,4-quinazolinedione . ILls , the nionomethyl-2 ,4-quina- 

zolinedione-5-carboxylic acid upon riiethylation with diazomethane 

gave the methyl ester of a diniethyl-2,4-quinazolinedione-5- 

carbwçrlic acid which is isomeric but not identical to methyl-i, 
3-dimethyl-2 ,4-quinazolinedione-5-carboxylate. 

It is, therefore, concluded that this monornethyl acid 

could be either a stereo isomer of i (or 3)-methyl-2,4-quinazo- 

1inedione-5-carbolic acid or the methyl group is attached in 

some other manner. 
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