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THJ SYNTifESIS AND PROPJRTIES OF 
3- (4 '-T3INAZOLYL) -4-UINAZOLON 

TEE DIUINAZOLYL ETE 

In the atteznpts to prepare 4-cy-mnoqu1nazo11ne by 

the tuslon of 4-ch1orouinazo1ine with either i1ver and 

ouprous cyanide (1) only a small amount of a fibrous 

material was isolated. This product appeared to be 

pure, and analysis suggested that it might be diquina- 

zolyl ether. Since 4-chioroquinazoline is easily hydro- 

lyzed by- traces of water, it is possible to ceount 

for diquinazolyl ether as resulting from the condensation 

of chioroquinazoline with small aniouts of hydroxy-quina- 

zoline impurity. 

There is n record in the literature of a d.iquin- 

azolyl ether. Bogert and May attempted the synthesis by 

refluxing sodium 4-quinaolinate with 4-ehioroquinazoline 

in bonzerie medium (2). Attributing their falLire to the 

insolubility of sodium 4-quinazolinate, this laboratory 

repeated the work usinr a dry dioxane solvent. This 

modified procedure gave a product which w&S found to be 

identical with that resulting from the cyanide fusions. 

1. Tomisek, A. J., and Christensen, B. E., L Am. Cheni. 

Soc., 6?, 2114 (1945). 
2. Bogert, M. T., and May, C, ., J. À. Chem. Soc., 

31, 510 (1909). 



liquinazolyl ether thee izoi ae bovo could 

hve either or two pouib1e struoturo3: &t.'4.quinazolyl 

other (Fi.. 1) or 4'..qtdnazolyl)..4'.quinazolone (Fis. 

2) In the a1kylquinaz iyl othero, 0-ethers (Eis Fi . 3.) 

3. 

Yi. 2 

and N-others (3) (as Fis. 2) arc ynthosized by two 

difrerent mezhod.s (4) (Fi. 3) difterii, in thich radjoa3. 

contains the halide and which the .ì.ONa croup. bibexi both 
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radicals aro quinazolyl, analoj to the alylquinazolyl 

ether fails to distinguish between the two possible 

isomers. This ìnterestin situation may have been the 

reason which prompted Bogert and. May (2) to attempt the 

synthesis of such an ether. 

0-ethers are very easily cleaved by acid in contrast 

to N-ethers which are stable (4). The diqñnazolyl ether 

prepared above reacted very readily with dilute hydro- 

ohloric acid. to yield a product (015H13N30) which contained 

3. For other examples of this terminology, see Ref. 2, 

p. 506. 
4. Loc. cit. 



a quinazoline nucleus bound to a degraded quinazoline 

unit (Fig. 4). The failure to obtain 4-hydroxyquinazo- 

lic i 

0161110N40 + H20 r C15H13N30 + NH3 + ? 

Fiç. 4 

line as the hydrolysis product, together with the fact 

that the two nuclei remain attached after hydrolysis, 

lends support to the N-ether type of linkage (Fig. 2). 

The stability of the ether toward boiling alcohol and. 

water, its melting point behavior (melts 232e without 

decomposition or rearrangement) lends additional support 

to this point of view. The 0-ethers are generally un- 

stable under these conditions (5). 

5. Bogort, M. T., and Seil, H. A., J. Aid. Ohom. Soc., 

29, 526 (1907). 



TIL DIQ.UINÂZOLYL ETHER CLEAVAGE PRODUCT 

Further study centered about the diquinazolyl ether 

acid-hydrolysis mentioned above (Fie.. 4). This reaction 

resulted in an almost quantitative conversion to a product 

havin the exupirical formula C15H13N30. 

As a means to determining the structure of this 

cleavage product, nunierous attexapts were made to identify 

its by-products. The liquors from one hydrolysis reac- 

tion raixturo viere diluted to voLirne and aliquots were 

analyzed for amnionia content in a standard k.jo1dah1 

ap:.aratus. This test indicated approxiaate1y one moi of 

amrionia for each moi of diqulnazolyl e:her. The hydroly- 

sis reaction evidently involved the splitting out of a 

carbon atola; but no such product could be identified. A 

ferric-hydroxylainine spot-test for carboxylie acids 

(6) oame out positive; but attempts to isolate formic 

acid as a derivative of £-bromaohenacyl bromide were 

never successful. The failure to observe ¿aseous pro- 

ducts during the diquinazolyl ether cleavage eliminates 

carbon dioxide as a possible product; and tests with 

Feliling's solution wore also negative. 

6. Feigl, Fritz, Spot Tests, Nordemann Publishin, CO., 

New York, l97, p. 266. 



Mioroquantitative ana1yis indicated it was possible 

to introduce two acetyl groups into each molecule 
of the 

cleavage product. In cro-soaie aoetylation of the 

oieavar<e ;;roduot the seco1 acetyl group was too unstable 

to permit isolation of the diacetyl derivativo, and the 

monoacetyi derivative was the one isolated. It should 

be noted in this connection that 4-hydroxyl rois on 

quinazolines cannot be ostorified 

Upon acetylation the nolecule retained it solu- 

bility in base but lost its ability to reduce cold, 

basic pernianganate. 

Miscellaneous properties of the cleavage rothict 

may be tabulated as follows: moderately soluble in 

aqueous sodium hydroxide, but insoluble in aoueous 

sodium. bicarbonate; unchanged by one day boiling in dilute 

hydrochloric acid; unchanged by six hours standing with 

Lucas reagent, or by a few minutestwarniing with phos- 

phorous oxychioride; Lieberan's test for the phenolic 

group --- negative; 2,4-dinitrophenylhyrazone test for 

carbonyl roup --- negative. 

Tho cle;vage product did not react with acidic 

potassium perrn'anate solution. In basic solution it 

rapidly reduced permanganate to the green manganate; 

further reaction to manganese dioxide proceeded only 
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slowly at room temperature. Evolved ammonia was readily 

detectable In the oxidation mixture, but in only one 

instance was any other oxidation prodot isolated. 

Among numerous attempts, one run did yield a small 

amount of 4-hydroxyquinazoline, which was identified by 

mixed melting point. The cleavao product was unaffected 

by warm hydrogen peroxide in either basic solution or 

dilute sulfuric acid suspension. 

To determino whethor the cleavage product was a 

3-substituted-4-cjuinazolono, several attempts wore made 

to apply the 3-substituent replacement reaction of 

Bogert and Calrncross 
(T7) Following the general pro- 

cedure or Leonard and Curtin (8), and using n-butylamine 

under conditions of one to four days at 
1250, recovery 

was high and the small amounts of reacted material could 

never be obtained sufficient].y pure for the deterxni..nation 

of significant data. One run usina hydrazine hydrate in 

place of butylamine avo slihtiy better results: the 

reacted material was obtained sufficiently pure to jrove 

it was not 3-ano--juInazolone. 

7. Bogert, vi. T., and Cairneross, S. E., Collection 
Czechoslovakian Ohem. Communie., 7, 522 (1935). 

8. Leonard, N. f., and Curtin, D. Y., J. Org. Chen., 
11, 346 (1946). 



E;] 

DIAZOTIZED CLEAVAGE PROCT 

Diazotized cleavage product wa not obtained in 

analytically pure form; but the approximate enipirloal 

forra1a Indicated that a ooup1in reaction had. spontan- 

eously followed the diazotization reaotion. Diazotized 

oleavage product WO:lld not couple with 3-naphtho1. 

This woüd normally be taken to indloate the absence of 

a priiary aroLatiO amino group. But when the cleavage 

product was methylated b7 dimethyl sulfate-sodium 

hrdroxide after the aminoid group had been protected 
by 

acetylation, and the acetyl group was 
subsequently re- 

moved by boiling one day in dilute hydroohioric 
acid, 

the resulting product (not isolated) did diazotize and 

coule with (3-naphtho. This intramolecular coupling 

with (3-naplithol could be possible only if the 
xaethyla- 

tion had effectively blocked the functional 
group re- 

sonsible for the normal intermolecular coupling. 

The diazotized cleavage product was 
unstable to hot 

acid; boiling in dilute hydrochloric 
acid first formed 

an intensely purple solution, then a white, sparinly 

aoid-slìble precipitato. The addition of excess alkali 

to the liquors caused the evolution 
of rather large 

amounts of aronia. This diazotized-and-hydrolyzed pro- 

duct was insoluble in aqueous sodium bicarbonate, but 



soluble in aqueous sodium hydroxide. The following 

qualitative tests on this compound came out neative: 
a sodium fusion test for halide, a 2,4-dinitrophenyl- 

hydrazone test for the carbonyl group, a diazoti2ation 

and (3.-naphthol coupling test for the primary aromatic 

amino group, and a (basic) permanganate reduction test. 
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2- ( AND 3- ) AMINOBiNZYL-4-Q,UINAZOLONES 

The structure of the compound f ornied by acid hydro- 

lycis of the diqu.inazolyl ether (Fig. 4) remains unknown. 

No hypothetical structure could be devised to fit all the 

observed properties.. The tvio most likely structures, 

2-( and 3.-)o-aminobenzyl-4-quinazolones , were synthesized 

nd found different from the unknown compound. 

Methyl N-(o-nitrophenylacetyl)anthranilate was pre- 

p.red as a possible sturtin material In two projected 

syntheses of 2-(o-nitrobenzyl)-4-quinazolone. Both of 

these projected syntheses failed because the ester 
link- 

age was more stable than the amide linkage. First 

attempted was the cyolization with ammonia (Fig. 
5), 

COOCH3 
l8O0[co_I] 

N-H 

IThI-CO-R 

NH3 -4 

o 

FJ.g. 5 

which had been employed successfully by ieddige (9) 
and 

Zacharias (10) for the oase Rniethyl. Thieme (11) reported 

9. Weddige, A., r. prakt. Ohe:., [2] , 36, 145 (163?). 

lo. ¿acharias, E., T. prakt. Chem., [2) , 43, 441 (1891). 

11. Thieme, P., J. prakt. Chem., [2) , 43, 473 (1891). 
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amide axnmonolysls as a side reaction (R still 
methyl). 

In the present work (R=nitrobenzyl) the aiide amrnonolysis 

product was obtained in good yIeld, and the desired 

quinazolone was not found at all. The second attempt 

(FIs. 6) Involved direct oycllzation to the anthrani]. 

(2-alkyl--l-keto-2,4,l-benzoxazine) by elimination 
of 

NHC O-CH2 6114NO2 ¿'N' NH-C O-CH3 

I I 
A020 I I 

20 

t, J 
) 1.1 

\/'coocH3 

CH3 NH3 
cri3 

-> 

O 

Pig. 6 

methanol. The quinazolono Isolted was not the one 

desired, since acyl exchange had preceded the cyclization. 

The synthesis of 2-(o-ni.trobenzyl)-4-quinazolone 

was carried out by two closely related methods 
(Fia.. 7). 

N2-(oNItrophenylacetyl ) anthranilaiuide was readily con- 

verted to nitrobenzylquinazolone by the action 
of aqueous 



f/Ny/NH C OCll2-C 6H4NO2 

I I 

A020 

coon 1120 
c,CH2_C 

6H4NO2 

o 

INH3 

12 

-CO-CH0-C6H4NO2 

; 
ONH2 

,CH2 -06H4NO2 

Fig. '1 

sodiuìu hydroxide . N-.N1tropheny1acety1) anthranilic 

acid was readily dehydrated to it anthranli 

(3-(o-nitrobenzyl)-1-keto-2,4,1-benzoxazine) ; and the 

conversion of the anthranil to the quinazolone was 

accomplished in good yIeld. This last reaction 

probably proceeds via the anthranilamide, since this 

intermediate has been isolated In certain analagous 

cases (12). 

12. Bogert, M. T., nend, C. G., and Chambers, 1. L, 
L Mi. Chem. Soc., 32, 1297 (1910). 
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The synthesis of 3..(o-nitrobenzy1)-4quinazo1one 

(first reaction, !i. 3) was based upon the work of 

Bogert and }eitor (13), in which it was shown that the 

N-alkylation of sodium 4-quinazolinate could be carried 

out with benzyl chloride. The extent of 0-alkylation 

involved in benzylation has not been determined, but the 

precaution was taken to destroy by acid hydrolysis any 

0-ether which mißht have been formed. 

2-(o-Nitrobenzyl)-4-quinazolone was conveniently 

reduced by ferrous sulfate in basic solution. Since the 

3-(o-nitrobenzyl)-4-q.uinazolone was insoluble in aqueous 

it was reduced in lao1al acetic acid solution, 

usiní stannous chloride. 

13. Bogert, M. T. and Geiger, G. A., L Am. Chem. Soc., 

34, 52? (1912$. 
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EXPJ!RThLINTAL (14) 

3-(4'-Qinazoì-4-dnazo1oue. A solution of 3.28 

g. 85% potss1uiî hydroxide pellets ( .08 mol) in '75 ml 

absolute alcohol was added to 12.63 . (.08 mol) 4-hydro- 

xyquinazoline. After reniovinî the solvent on a steam 

bath, the residual sodium salt was thoroughly dried under 

high vacuum. The residue was pulverized and 100 ml dry 

dioxane and 14.38 . (0.083 mol) 4-chioroquiriazouine 

were added. The mixture was refluxed three days. Potas- 

slum ch1ori.e was removed by filtration while the reac- 

tion mixture was still hot. The quinazolylquinazolone 

separated from the liquors on coo1in, and additional 

product was obtained by evaporating the liquors to dryness. 

The combined fractions were then triturated with dilute 

sodium hydroxide solution. The crude product (16.11 g., 

?3) , purified by charcoal treatment of a hot alcoholic 

solution yielded 14.1 g. (64) of pure 3-(4'-quinazolyl)- 

4-quinazolone. The product recryatallized from alcohol 

as thin, wool-like fibres, ïn.p. 232°, was insoluble in 

water, and was soluble in dioxane or hot benzene. It 

was stable to long boiling in water. Anal. Caled. for 

016F110N40: C, 70.06; II, 3.38; N, 20.43. Found: C, 

70.02; H, 3.85; N, 20.43. 

14. All melting points are corrected. ll N-analyses 

are by the Thimas method. 
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Ao1d-ydro1ys1s Product of 3.44' -u1nazo1y1 .4- 

gulnazolone. The diquinazoly]. ether (10.58 g.) was added 

to hot dilute nydrochioric acid. The ether dissolved 

imiediately, and within a few seconus the hydrochloride 

of the hydrolysis product precipìtted out. The mixture 

was cooled and filtered. Solid material and liquors 

were separately treated with excess sodium bicarbonate. 

fte rree base was then filtered, washed with water and 

dried. 'rhe tree base prepared from the precipitated 

hydrochloride was somewhat purer. The two fractions 

totaled 9.32 g. (96%) of the crude product. After pyri- 

dine-water recrystllizatïon the fine, white needles 

melted 244-5e. Anal. Calod. for C H N0: 0, 71.69; 
15 13 

H, 5.21; N, 16.92.. round: C, 71.68; H, 5.23; N, 16.8?. 

The eleavae product molecular weight was determined 

by the Rast method (15). Calcd. for C15H13N30: 251. 

Founc3: 225, 246, and 25?. 

Microacetylations viere carried out by the acetic 

anhydride-pyridine method as aplied to hydroxyl deter- 

minations (16). The ratio of mols of acetic anhydride 

reacted to mols of cleavage product was 2.04 and 2.16. 

15. Niederl, Joseph and Niederl, Victor, Micromethods 

of ,uantitative Or,anic Analysis, Ld. 2, John Vi1ey 

and sons, ew York, 1942, p. 217. 

16 Petersen, J. W., Hedberg, K. W., and Christensen, 

B. ., md. Eng. Chein., Anal. 1d., 15, 225 (1943). 



16 

4Hydroxyquinazolone was treated similarly and found to 

use up no acetic anhydride. In macro-scale acetylation 

of the hydrolysis product, the alcohol-recrystallized 

derivatives from two separate runs had l$.9 and l4.63f 

N, compared to the l4.33% N theoretical for the monoacetyl 

derivative. A semple further purified by pyridine-water 

recrystallization melted 
276_2800. 

Diazotizatlon of the u1nazo1ylgiinazo1one C1eava 

Product. The Cleavae prodict was diazotized at room 

temperature, allowed t stand tenty minutes, then made 

basic with excess sodium hydroxide. The precioftate was 

recrystallized from alcohol and benzene to ive a yellow 

solid which melted (decomposition with as evolution) 

2l4-5. Anal. Fotnd: C, 68.00; II, 3.81; N, 23.11. 

The diazotized-and-hydrolyzed cleavage product was 

recrystallized from alcohol and pyridino-water 
to yield 

white needles which melted at 169e, then resolidified to 

melt aain at 180°. Its molecular weight (15) was 265 

(by a single determin.ation); and an attempted micro- 

aoetylation (16) showed no acetyl .rou; had been intro- 

duced. Anal. Found: C, 65.02; H, 3.69; N, 11.31. 

ro henjiacetjl chloride. o-Nitrophenylacetic 

acid was prepared according to the method of Mayer and 



1? 

Dallo (1?). Fìve gram$ oÍ the acid was converted to its 

acid chloride by refluxin; one half hour with 10 ni]. 

thiony]. chloride. iXcess thiony]. chloride was removed 

(to const.nt weight) under reduced pressure (15 mm) 

without heating. Heatin on an 800 water bath was found 

to cause explosive decoiuposition. 

Methyl N-C o-Nitro- 

phenylacetyl chloride was prepared as above fron 5.0 
. 

of the acid. It was taken up in dry benzene, and :ixed 

with a dry benzene solution of 4.0 ml methyl anthranilate. 

Forty in.]. of 25 potassium hydroxide soittion were irJced 

portionwise vïitb shakinr, and the benzone layer was fur- 

thor extracted with acid. During these extractions the 

product was held. in solution by wariin. The residue 

after enzene removal was dissolveo in hot acetone, 

treated with charcoal and crystallized. The yield was 

6.0 g. 69), ¡lisp. 131-3°. Recrystallization from 

alcohol or acetone gave white crystals of m.p. 
133jj- 

3.34°. AnaL. Ou].cd. for C16H14N205: C, 61.14; H, 4.49; 

N, 8.92. Found: C, 61.34; II, 4.64; N, 8.92. 

Methyl N-(o-nitrophenylacetyi) anthr:milate 
was heated 

in a bomb with absoluto alcoholic wuonia 
(1800, 8 hours). 

17. Mayer, 1., and Balie, G., Ann., 403, 188 (1914). 
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A good yield of o-nitrophenylacetamlcle was obtained, 

m.o. 153_1600. 

One gram of methyl nitrophenylacetylanthranilate 

was refluxed 15 hours in 4 ml acetic anhydride. The 

acetanthranhl thus formed was not isolated. Insteid, 

the reaction mixture was added cautiously to an excess 

of hot 14% ammonia. .g& few drops of 10% potassium 

hydroxide were added, and the mixture was heated 
on a 

steaiu bath for one hour. To destroy acetamide the 

mixture was then refluxed for an hour with an 
excess of 

potassium hydroxide, co)1ed, filtered, and adjusted 
to 

neutrality with hydrochloric acid. After standing two 

days, 0.14 g. of crude 2-methyl-4-quinazolone crystallized 

out. This material was identified by recrystallization 

from alcohol and mixed melting point with knovm 
2-methyl- 

V 4-quinazolone. A rum similar to the above, except that 

the reaction time was only six hours, r silted 
only in 

recovery (0.62 g). 

N-(o-Nitrohenyla9etJanthrani1iCAOLd. o-Nitro- 

phenylacetyl chloride was prepared as above from 
5.0 . 

of it acid, and then taken up in a little dioxane. 

Twenty grams of anthranilic were dissolved in 
50 ml 

dioxane. The two solutions were mixed and allowed to 

stand several hours before filtering. The precipitate 
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was triturated with water to remove amine salts; and the 

residual N-(o-nitrophenylacetyl)anthranllic acid was 

recrystallized troni glacial acetic acid. A second frac- 

tion of rodict was obtained by .7orking up the dioxane 

liquors of the oripinal reaction mixture. The dioxane 

was boiled off, and the residie was purified as follows: 

takin., UjD in dilute sodium hydroxide, repreciitatin 

with hydrochloric acid, and recrystallizin- frora 1ac1al 

acetic acid and dioxane-water. otti fractions were of 

good oirity and represented total yield of 82% (4, 

and 1.88 r. respectively). An additional recrystalliza- 

tion for purposes of analysis gave a white granular 

product which melted with slow evolution ot gas, m.p. 

224-5°. Anal. Calod. for C15H12N205: C, 80.00; H, 

4.03; N, 9.33. Found: C, 60.13; II, 4.03; N, 9.03. 

[o-Nitrobenzii) -1-keto-2jj-benzoxazine. Five 

grains of N.-(o-nitrophenyiacetyl)anthranilic acid was re- 

fluxed one half hour with 20 nil pure cetic ani-ydride 

(18). The solution was seeded and cooled in an icebox. 

'rhe (o-nitrophenylacet)anthranhl, rn.p. 162-4e, 

4,36 g. (93%) yield. This anthranil (3-(o-nitrobenzyl)- 

1-keto-'2,4,l-benzoxazine) on recrystallization from 

18. Compare the procedure of Bogert, ra. T., Uortner, 

R. A., and Amend, C. G., J. Am. Ohem. Soc., 33, 

951 (1911). 
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pyridine-water, alcohol, then prridine-alcohol ave white 

plates of m.p. l65-6. Anal. Calod. for C15H10N204: 

C, 6Z.82; H, 3.57; N, 9.93. i'ound: C, 63.57; H, 3.85; 

N, 10.10. 

N2..(o-Nitropheny1acet1)anthraniianhido. o-Nitro- 

phenylaoetyl chloride, prepared as above from 5.0 g. of 

the acid, was taken up in a little dioxane then added to 

a solution of 7.30 . anthranhlarnide (19) in 50 ml dioxane. 

After several hours standing the precipitate was separated, 

triturated with water, refiltered and thoroughly dried. 

Additional product was obtained fror the reaction mixture 

filtrate by boiling off the dioxane. The combined frac- 

tions were decolorized and recrystallized from hot pyri- 

dine-benzone solutions. The fibrous mass of crystals re- 

presented a yield of 6.06 . (73%) of N2-(o-nitrophenyl- 

acetyl)anthranilaflide, m.p. 167-170°. 1ecrystaliization 

from pyridirie-bonzone and pyridine-water raised the m.p. 

to 1'72-3°. ivaal. Calcd. for 015H13N304: C, 60.20; 

H, 4.3E; N, 14.04. Found: C, 5.90; H, 4.64; N, 14.24. 

Iijrobenzy1) -4.-quinazolonefromNitrophenyl- 

acetylanthranilarnide. The mixture -- 3.46 g. N2-(o- 

nitrophenylacetyl)anthranhlamide, 12 ml pyridin.e, 12 ini 

19. Kolbe, li., J. pr&zt. Uhein., [J , 30, 475 (1884); 

Erdmann, ii., Ber., 32, 2164 (1899). 
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water, and i ini 1O: sodium hydroxide -- was allowed to 

stand 24 hoir at room temperature with occasional agita- 

tian. Seventy five ml of 10% sodiwn hydroxide were added, 

and a trace of bae-inso1ub1e by-product was removed by 

filtration. The precipitate obtained by neutralization 

of the liquors was separated into two fractions on the 

basis of solubilLty in boiling glacial acetic acid. The 

crystals v:hich separated from the acetic acid licjuors 

together with the (purer) acetic icid-inso1uble fraction 

repre$dnted a 2.85 g. (88Ç) yield of 2-(o-nitrobenzyl)- 

4-quinazolone. Purification for analysis by recrystalli- 

zation froi laciaI acetic acid and yridine-water gave 

w'ite, granular crystals, m.n. (decornp.) 264-5e. 

Caled. for C151111N303: C, 64.05; H, 3.g4; N, 14.94. 

Found: C, 64.15; R, 3.73; N, 14.76. 

The use of alcohol-water instead of pyridine-water 

in the above reaction mixture resulted in a very ap.re- 

cible yield of the base-insoluble by-product. 

2.-(o-Nitrobenzyl )-4-guinazolone from Nitrobenzyl- 

ketobenzoxazine. Five grams of 3-nitrobenzyl-1-keto- 

2,4,1-benzoxazine were added to 25 ini of 50 pyridine 

which had be°n saturated with aìmonia. This suspension 

was allowed to stand six hours with occasional stirring. 

one ml of 10% sodium hydroxide was added to the resulting 
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sus:ension of the anthranilaraide, and the mixture was 

allowed to stand for 24 hours. Isolation procedure was 

as above for the synthesis startlnr from the anthranil- 

amide. The combined fractions weighed 3.61 g (72%). 

The unïdentif led base-insolible .rodact accounto for 

0.90 additional rams of :oaterlal. 

2-jp-amlnobenzl)-4-quinazolone. To a suspension of 

5.0 g. 2-(o-nitrobenzyl)-4-quinazolone in 300 
ml dilute 

sodium hydroxide was added a solution of 33.0 
g. (10% 

excess) ferrous sulfate hydrate in 100 mi hot water. 

The reaction mixture vms maintained at 
800 for seven 

hours. Iron hydroxide was separated by centrifuging 
and 

washed repeatedly with dilute sodium hydroxide till the 

wash liquors gave no further precipitate 
upon neutrdliza- 

tion. Combined precipitates obtaineu by the neutraliza- 

tion of the washings and. the reaction-udxture liquors 

were recrystallized with charcoal treatnient 
from pyridine- 

water. The yield of 2-(o-amlnobenzyl)-4-quinazolone 
was 

3.58 . (80%). It vrac purified for analysis by recrystal- 

lization from dioxane and dioxano-water; 
the resulting 

white, voluminous powder still melted (decomp.) over a 

wide range, starting at about so°. Anal. Calcd. for 

015H13N30: 0, 71.69; H, 5.21; N, 16.72. Found: G, 

71.40; H, 5.32; N, 16.56. 
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2- Lo-Ao etaminobenzy2jinazo1one. The corres- 

:ondin, amino compound (1.0 g.) was refluxed one hour 

in 8 ml dry pyrldine and 4 ml acetic anhydride. The 

reaction mixture was poured into water and the product 

collected by filtration. The precipitate was recrystal- 

lized from pyridine-water, then from acetic acid-vatcr, 

to yield white needles of m.p. 258°. .nal. Calod. for 

C1,7H15N302: N, 14.33. iound: N, 14.53. 

3-( o-Nitrobenzj-4jnazo1one. o-Nitrobenzyl 

chloride was prepared from o-nitrotoluene accordin to 

the directions of kiaeussermann and Beck (20). The 

nitrobenzyl chloride fractions were used directly, with- 

out coxm1ete separation of nitrotoluene and water. The 

amount of nitrohenzyl chloride present vïas estimated 

(about 10 g.) and an excess of otassium 4-guinazolinate 

Was added (13.0 g, 4-hydroxyquinazoline (21) plus 5.88 

. of 85% potassium hydroxide pellets). Arter add1n OO 

ml alcohol the mixture was refluxed six hours. Alcoholic 

solvent was boiled off and replaced by a mixturo of dilute 

hydrochloric acid and benzene. After boiling for fifteen 

20. Haeussermann, C., and Beck, C., Ber. 25, 2445 (1892). 

21. A sanle of 4-quinazolone was purifierfor purposes 
of m.p. calibration. On a standard thermometer 

the rn.p. was 217.3-217.5°. 



minutes to destroy any benzylauir.azolyi ether which mìht 

be present, the benzene layer was separated and thorough- 

ly extracted with 3 N hydrochloric acid. This latter step 

was fo.nd necessary because the 3-(o-nitrobenyl)-4 

quinazolone (part of which separated from the 3 N acid 

as pale yellow needles of hydrochloride) was too 

wea1 a base to form a salt in weoer acids and would 

otherwise remain in the benzene layer. The combined 

aqueous extracts were nade basic with excess sodium 

hydroxide, and the crude product (:-thout 3.0 g.) was 

separated by filtration. 

Recrystl1izations (with charcoal treatment) from 

benzene, pyridine-water nd acetic aoid-iiater were found 

effective in purification. The pure, white product 

melted 169_1700. Anal. Calod. for 015H111T303: C, 64.05; 

H, 3.94; N, l.94. Found: C 64.34; H, 4.12; N, 14.96. 

3-Ainobenzi)-4-gjnazoione. A uniform suspen- 

sion of 2.83 e;. 3-(o-nitrobenzyl)-4-quinazolone and '7.29 

g. stannous chloride dihydrate in 30 ml glacial acetic 

acid was prepared. The ndxture was saturated with dry 

hydrogen chloride and 'l1owed to stand for ten 
hours. 

The guxy precipitate was dispersed by two or three 

minutes of entie warming, and the mixture was poured 

into water. The u.queous suspension was made strongly 
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basic with sodium hydroxide and filtered. The precipi- 

tate was extracted with boiling pyridine, and water was 

added to complete a pyridine-water recrystallization. 

The 1.62 g. (64%) of crude, white plates were further 

purified by recrystallization (with charcoal treatment) 

from alcohol, dioxane-v:ater, and pyridine. The pure 

5-(o-aininobenzyl)-4-quinazolone melted 178°. Anal. 

Calcd. for U151113N30: C, 71.69; H, 5.21; N, 16.72. 

Found: C, 71.49; H, 5.39; N, 16.69. 



C ONCLIJSION 

3-(4'-uinazo1y1)-4-quL.nazo1one v.ras synthesized by 

the condensation of 4.oLLoroquinazo1ine with sodium 4- 

ciuinazolinate. This quinazolyiquinazolone yields an 

anomalous hydrolysis product upon mild treatment with 

acid. Sorne properti s of this cleavage product 

(C15H13N30) are described, but its structure remains 

enigmatic. 2- ( and 3- )o-aminobenzyl-4-qutnazolones were 

synthesized and found different from the unknown 

hydrolysis prodact. 


