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THE SYNTHESIS OF 2,4[lH,3H]QUINAZOLINEDIONE 

AND SOME OF ITS 3-ARYL SUBSTITUTED DERIVATIVES 

M. Michman*, S. Patai and Y. Wiesel 
Department of Organic Chemistry 

The Hebrew Univesrity, Jerusalem, ISRAEL 

3-Aryl-2,4[1H,3H]quinazolinediones (111) have been described as her- 

bicides', while others were reported to affect the nervous system.' Some 

of these compounds have been used in the therapeutic treatment of allergic 

and inflammatory symptoms in man. 3,4 

The fusion of anthranilic acid and urethane at 180' for 16 hrs in 

the molar ratio of 1:3 gave 2,4[1H,3H]quinazolinedione in 60% yield. The 

yield dropped to 33% when the reaction was carried out at 160'. hidenti- 

fied side products, some ammonia and carbon dioxide were formed, probably 

due to self-condensation of urethane. However, the addition of imidazole, 

which was shown to have catalytic effects in similar reactions im melts, 

reduced the side reactions. A series of 3-aryl derivatives of 2,4[1H,3H]- 

quinazolinedione have been prepared by fusing the corresponding N-aryl- 

carbamates with anthranilic acid. The similarity of transacylation at the 

amide nitrogen of the carbamate to the transacylations of amides has 

been demonstrated in a previous paper.6 In the present case, the amido 

R=H; C H -; 4-CH C H -; 4-C1C H -; 3C1C6H4; 4-CH30C6H4-; 4-02NC6H4-; 6 5  3 6 4  6 4  
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nitrogen of the carbamate is acylated and the thermal condensation to 

quinazolinedione follows in a pattern which is known for other pyrimidine 

syntheses. Thus transacylation in the melt offers a simple, straightfor- 

ward preparation of quinazolinediones. To the best of our knowledge such 

preparation of quinazolinediones from carbamates and anthranilic acid has 

not been reported previously. 

. 

Methods for the preparation of quinazolinediones include modifica- 

tions of the Niementowski reaction8 such as the fusing of anthranilic acid 

with urea' or its reactions with isocyanates," the Hoffman reaction of 

hypobromous acid on phthalhydrazide, l1 o r  the cyclisation of ethoxycar- 
." 

bony1,aminobenzonitrile with sodium methoxide. IL. These and other methods, 

such as the direct oxidation of quinazoline have been reviewed. l3 3-Aryl 

derivatives have been prepared by the condensation of N-arylureas with an- 

thranilic acid6'14 or by the condensation of aniline derivatives with C02 

at 200' under a pressure of 6.000-8.500 atm. ,15 or from azobenzene with 

C0.l6 Some of these methods give irreproducible yields," tend to yield 

side products' o r  are complicated. 15s16 The present method is simple and 

straightforward, by-products and starting material being easily removable. 

The mass spectra of these compounds show an abundance of even-elec- 

tron ions as a result of typical rearrangements, i.e., fragments of even 

mass for the first four aryl derivatives and odd masses for the nitro- 

phenyl derivative (Table I). In all compounds, the high abundance of m/e 

118 and 146 may be attributed to the fragments [C6H4(CO)NCO]+ and 

[C6H4NCO]+ from rearrangement of the benzpyrimidine structure. This common 

pattern is independent of the substituent at N 3  and has therefore a diag- 

nostic value for this series of compounds. By comparison, the unsubstitu- 

ted quinazolinedione gives a different fragmentation pattern which makes 

this test more decisive. A clear indication that the N3 atom is substitu- 
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ted is the fact that no fragments suggesting diarylamine structures are 

observed. 

a Table I: Mass spectra of 3-aryl-2,4[1H]quinazolinediones 

H 162 (92) 119(100) 92(69) 149 (9) 
4-CH3C6H4- 252(100) 118 (97) 146(84) 92(32) 64(17) 238(13) 
4-ClCgHq- 272 (79) 118(100) 146(92) 92(26) 64(12) 
3-CICgHq 272 (75) 118(100) 146(88) 92(38) 64(15) 
4-CH30CgHq 268 (58) 118(100) 107(96) 76(81) 146(69) 92(69) 

64 (31) 197(24) 
4-02NCgHq- 283 (62) 118(100) 146(80) 125(62) 253(52) 92(37) 

276 (26) 
a Molecular peak underlined, fragments (> 5%) in the order of decreasing 

intensity. 

EXPERIMENTAL 

N-Ary1carbamates.-N-Arylcarbamates were prepared by the reaction of ethyl 

chloroformate with the corresponding aromatic mine in pyridine. l7 All 

gave satisfactory analysis and mps. coinciding with literature data. 

2,4-[lH,3H]Quinazolinedione.-A finely ground mixture of anthranilic acid 

(10.96g, 0.08 mole) and ethyl carbamate (21.3g, 0.25 mole) was heated 

under reflux with stirring at 180' for 16 hrs,while ammonia and carbon di- 

oxide were evolved. 

The residue was cooled and unreacted ethyl carbamate removed from the mix- 

ture by treatment with ether. The residual solid was washed with sat. 

NaHCO3 solution, then with alcohol (by crunching in a mortar). Filtration 

and recrystallization from water left 6.4g, (60%) of 2,4- [lH,3H]quinazo- 

linedione cp .  > 349' lit.' mp. >350°. e. Calcd for C8H6N202: C, 59.26; 

H, 3.73; N, 17.28 Found: C, 59.47; H, 3.73; N, 17.40%. When the reaction 

was conducted at 160°, the yield decreased to 33%. Imidazole catalysed re- 

actions were carried out by heating to 150' for 24 hrs, a mixture of an- 

The collected liquid distillate was ethanol and water. 
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t h r a n i l i c  a c i d  (0.02 mole) ,  carbamate (0.02 mole) and imidazole  (0.02 

mole). 

The 3-Aryl-2,4-[1H]quinazolinediones were simply prepared  by h e a t i n g  

t h e  proper  mixture  a t  150' f o r  24 h r s .  The r e s u l t s  are summarized below. 

C6H5- mp. 275 lit.16 275; 4-CH3C6H4-, mp, 261-263', lit. 263-265, (50% 

y i e l d ) ;  4-ClC6H4- mp. 301' lit. 299-301l; 27g3 

l i t .  269-2701, 2562 (83%); 4-CH30C6H4- mp. 297' lit. 293l (50%);  

4-02NC6H4- mp. > 300' lit. 375 (40%). A l l  gave s a t i s f a c t o r y  ana lyses .  

ACKNOWLEDGMENT.-This r e s e a r c h  was sponsored i n  p a r t  by t h e  European Re- 
search  Office, United S t a t e s  Army, London, England. 

(50%); 3-C1C6H4- mp. 271' 
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