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A 3TUDY OF THE PROPRT lES OF TH 2- AND 

4.41ETHYL iUBSTITUTED QUINAZOLINES 

For the past ten years there ha3 been a reat dea]. 

of interest in the physio1o1ca1 properties of the nino 

alcohols of the various n1troen heterocyclec (3, p.384; 

8, p.1294; 11, p.401; 13, p.1813; 16, p.2186; 17, p.736). 

This has led to the development of synthetic procedures 

for the preparation of typical compounds which in turn 

have been tested for anti-na1aria1 actl.vity, prossor action, 

etc. In the course of this work, a number of atho 

alcohols of the quinazoilne serieB (7, p.2001; 10, p.4061) 

were synthesized. This was accomplished b first pre- 

paring the acety12,4N.din1ethy1qutnazo1ino 1nternediate and 

then convertir1í ±t to an amino alcohol via the ann1ch 

reaction. In each such instance, lt was not possible to 

i9olate a iannich product from the reaction mixtures 

obtained by fo11owin the usual procedureii as descrIbed for 

ti1 condensation of methyl ketones (1, p.329). Only when 

aqueous förrnaldehyde was used in place of paraformaldehyde 

and the temperature maintained at approxiniately 250 was it 
posib1e to isolate such a product. because of the 

unusually mild conditions of the react.ion, it appeared 

likely that one of the methyl groups miEht have reacted, and 

hence it was not possible to assign definite struc'Gures to 

these amino alcohols. In view of this behavior, it was 

decided to inveatiate the 2- (and 4-) methyl substituted 
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quthazolino3 for methylenic character. 

The methyl substituent in 2- (and 4-) methyl- 

quinazoli.nes are members of entirely different 3tructual 

units. The 2-methyl subt1tuent is part of an aidine 

atrueture c-c while the 4-methyl substituent is a 

typical ketirnine _C3 which may well impart methylenic 

character to the 4-methyl substituent. The 4- ço9ition in 

the quinazoline compounds hs been found by Tomisek and 

Christenaen (19, p.2112) to be extremely reactive. 

Furthermore, similar structual units occurring in 

o(-picoline (9, p.1243; 12, p.95), 2-methyiquinollne 

(9, p.1242; 15, p.2727) and 1- (and 3-) inothylisoquinoline 

(15, p.2726; 6, p.1094) have been reported a having 

methyl substituents sufficiently active to undergo con- 

densat ion react ions. 

2..iïethylquinazoline (5, p.1933) and 2,4-dimethl- 
quinazoline (4, p.1350) were prepared for these studies 

by well known procedures. 4-iethylquinazoliie was 

obtained through the formylation of o-aminoacetophenone 

which product in turn was cyclized to 2;-methylquinazoline. 

As had been surnised, the methyl substituent in 2-methyl- 

quinazoline was sufficiently unreactive that it did not 

form condensation products with dirnethy1anine hydrochloride 

and aqueous formaldehyde; on the other haDd, both the 4- 

and 2,4-dirnethylquinazolines yielded the 1azmich con- 

densation products. In order to confirm the structure 
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assiened to the reaction product of 2,4.-dimethyiquinazo- 

line, this derivative was subjected to hypobromite 

oxidation, This yielded a compound which was found to be 

identical to 2-methyl-4-quinazalone . When 2, 4-diinethyl- 

quinazoline was subjected to a similar oxidation, it cave 

a white cryta11ine compound which was identified as 

2-inethyl-4-tribrornoxnethylquinazoline ; this compound on 

further treatment in hypobroinite solution yielded in turn 

2-rnethyl-4-quinazalone. Attempts to condense 4.-methyl- 

quinazoilne with benzaldehyde in the presence of zinc 

chloride gave tars from which no pure products could be 

isolated. This latter reaction at least confirmed the 

reactive properties of the 4-methyl substituent. 

Althouh this laboratory has prepared the 7- (and 

8-) acetyl-2,4-dimethylquinazolines (7, p.2001; 10, 

p.4061) and had failed to obtain the 5-acetyl (20, p.1440), 

it was decided to prepare the 6-acetyl isomer in order to 

complote the serios and to obt.in material for comparison 

with the unacylated methyl substituted quinazolines. The 

startinp material for this sequence of reactions was 

m-tolunîtrile which was converted to m-toluic acid and 

then to 4-nitro-m-toluic acid by well established pro- 

codures. 

Permanganate oxidation of 4-nitro-m-toluic acid 

gave low yields; however, by changing to a dichromate 

oxidant in an 80% sulfuric acid medium and using the 
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procedures Liven by Ma,tdson (14, p.869) and later modified 

by Albert (2, p.54T) for the oxidation of 2-chloro-4- 

nitrotolueno, roaonable yields of' 4-nitro-isophthalic 

acid were obtained. 

Treatnont of the 4-nitroisophthalic acid with phos- 

phorous pentachloride and phosphorous oxychioride mixtures 

.ave the correspondinE phthalylchloride which was con- 

verted to 1-ainino-2,4-diacetylbonzene by inean of' a pro- 

ceduro wliieh Isensee successfully used to make 2-amino- 

1, 3-diacetylbenzene (10, p.4061) . This process involved 

the use of diazomethane to fox the bromomethyl ketone 

which was then reduced with stannous chloride. These 

operations Live much better yield than the older methods 

described by Ruli and Gassenmoler (18, p.496). Acyla- 

tion of 1-amino-2,4-diacetylbenzene followed by 

cyclization yielded the final product 6-acetyl-2,4- 

diniethyiquinazoline (see FiL. 1). 

A hypobromite oxidation of 6-acetyl-2, 4-dimethyl- 

quinazoithe Lavo an acid which probably is 6-carboxy-2- 

methyl-4-auinazalone. 

The 6-acetyl-2, 4-dimethyiquinazoline when subjected 

to the I'ìannich reaction under similar conditions as those 

used on the 7- (and. 8-) acetyl isomer likewise yielded a 

Mannich product. 
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It was not possible to determine for certain that 

the condensation involved the 2-methyl substituent rather 

than the methyl of the methyl ketono. From the unusually 

mild conditions under which the Mannich condensation took 

place and the known activity of the 14-mothyl position, it 

would appear that the 4methyl rather than the methyl 

ketone was involved in the condensation. 
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XPERIENTAL 

o-Formarnidoacetophenone: To a mixture containing 

292 ml, of 9O formic acid and 50 ml. of acetic anhydride 

were added 20 g. (0.15 mole) of o-amlnoacetophenone. The 

o1ution was hoated to 800, and the temperature as 

maintained between 85_900 for a period of 20 minutes by 

the flow addit±on of 56 ml. of acetic anhydride. The 

solution was allowed to cool for ten minutes and then 

poured onto 200 g. of ice, This ice-mixture was made basic 

with 3odiurn carbonate immediately paying particular atten- 

tion to maintaining ice-bath temperatures to avoid do- 

composition, The mixture was extracted with ether, and 

the ether in turn, extracted with both 3 N. hydrochloric 

acid until colorless and finally with water until neutral. 

Evaporation of the ether rave a crudo product which, 

recrystallized from n-heptane, yielded 16 E. of white 

crystals (61-65). 

4-iiethylquinazo1ino: Ten grams (0.061 mole) of 

o-formamidoacotophenoríe in 250 ini. of absolute alcohol 

were cooled in an ice-bath, saturated with ammonia, and 

then placed in a bomb which w as maintained at 125-130° 

for 5 hours, and the alcohol was removed under vacuum. 

The residue was distilled in vacuo at 15 mm. and the 

fraction b.p, 126-128° was collected, yield light 3rOlIOW 

oil, 7.35 g. (8395%). 
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2-thy1-4-( 2-dimethylaminoethyl)-gulnazolino 

h;droehIoride: To a mixture containinr 2.0 , (0.013 mole) 

of 2,4-dlmethylqui.nazoilne, 1.04 . (0,013 mole) dimethyl- 

ithe hydrochloride, 0.95 ml. of 37 forialdehyde solu- 

tion, and 21 ml. of ab3o].ute alcohol were shaken for four 

and one-half hours at room temperature, After standinLz 

overniht in a refriEerator, the precipitate fltered 
and washed with dry ether. The combined filtrates yielded 

a second crop of crystals. The total yield of colorless 

crystals, melting. at 131.8-141.8°, was 1.28 E. (4O.2). 

Axial. Calcd. for 013H18C1N3: C, 62,0; II, 7.16; Cl, 14.15. 

Found: C, 62.15; H, 7.24; Cl, 14.0. 

4-(2-Dimet1iylaminootyl)-quinazoiine hydrochloride: 

The procedure was the sane as given above. The yield of 

nne colorless crystals, melting at 133.4_134,40, 

1.42 g. (4C.6). Anal, Caled. for C12H16C1N3: C, 60.5; 

H, 7.06; Cl, 14.9. Found: C, 60.4; H, 7.23; Cl, 14.8. 

2-ethy1-4-(2-morpholinoothy1)-quinazolino hydro- 

chloride: The procedure was the saiie as given above. The 

yield 01' colorIe-es crystals, meitin at 151.6-152.6°, was 

1.32 g. (35.6). Anal. Calcd. for C1H20C1N30: C, Cl.3; 

H, 6.82; Cl, 12.1. Found: C, 61.6; I-I, 6.78; Cl, 12,2. 

4-(2.Lorpho1inoethy1)-quinazo1ine i-iydrochlorido: 

The procedure wa the same as iven above. The yield of 

colorless crystals, melting at 156.2-158.2°, was 2.19 g. 

(54.8;). Anal. Calcd. for C114k118C1N3O: C, 60.0; 



H, 6.43; Ci, 12.7. Found: 0, 60.03; II, 6.67; Cl, 12.7. 

iannich react ion with 6acety1-2, 4-dirnethylguinazo- 

lino: The procedure was the same as given above. The 

yield of 1iht yellow crystals was 0.85 g. (24.5), rn.p. 

1490 decomp. Anal. Caled. for C15H20C1N30: C, 61.2; 

h, 6.8; , 14.3; Cl, 12.1. FoLind: C, 60.8; h, 7.0; 

N, 14.25; Cl, 12.11. 

Oxidation of 2-meth1-4-(2-dimethy1aiiinoethy1 )- 

q.uinazoline hydrochloride: To a solution o 1.38 g. 

(0.0055 mole) 2-rnethyl-4-(2-dimethylaininoethyl)-quthazo- 

line hydrochloride tri 2.11 xni. of 10 sodium hydroxide 

and 13.2 ini. water was added 25 ¡nl. of sodium hypo- 

brorrite solution (1,52 iti. of bromine in 25 ml. of 10% 

sodium hydroxide). The mixture became cloudy; upon 

warnaing an oiiy substance separated. After 15 minutes, 

an additional 13.2 ml. of sodium hypobromite was added 

which turned the orange solution to a yellow color. The 

mixture was diluted to 88 ml., find a saturated o1ution 

of sodium bisulfito r:s added until starch iodide paper 

no longer gave a positivo test. The solutIon was filtered, 
acidified with concentrated nitric acid, extracted ith 
two 22 ml. portions of ether, and then placed in a 

refrigerator. After three days, the solution was filtered, 

yield 0.19 g. (19-21.6%) of a light yellow crystalline 

precipitate. A sample recrystallized from water was 

identified as 2-methyl-4-quinazalone on basis of mixed 
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m.p. and carbon and hydrogen data. 

2-iethy1-4-tr1bromomethy1quinazo1ine: Twenty-five 

ml. of water was added to 1.0 g. (0.0063 mole) of 2,4- 

dimethylquirmzo?ine. The hydrate formed was filtered and 

air dried. The hydrate was dissolved in 25 ml. of dioxane 

and added very slowly with shaking to a solution of 

sodium hypobromite (1,06 ml. bromine in 25 ml. of 10% 

sodium hydroxide). The solution became warm and cloudy 

while a white solid separated, After the addition of 

50 ml. of water, the solution was filtered and the pro- 

cipitate air-dried, yield, 1.28 g. (48-56%). An analyti- 

cal sample recrystallized from n-heptane melted at 133,4- 

135.4°. Anal. Calod. for C10H7Br2: N, 7.09; Br, 

6.06. Found: N, 6.95; Br, 6.02. 

One gram (0.0025 mole) of 2-methyl-4-tribroino- 

methylciulnazoline was dissolved in 10 ml, of dioxane added 

in small portions to a solution of sodium hypobromite 

(0.425 ml, bromine in 10 ml of 10% sodium hydroxide). 

The solution was warmed. on a water-bath until the white 
solid which separated wont back into solution. After the 

addition of the sodium hypobromite, the solution was 

decanted from the oil which separated, evaporated to a 

thick paste in front of a fan, and then acidified with 

dilute sulfuric acid. The resulting precipitato was fil- 
tered, washed with a small amount of water, air dried, 

yield 0.3 g. (74) of white crystalline material. A 
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sample wa recryßtalllzed from n-heptane and identified by 

a mixed meit1n point as 2-rnothyl-4-quinazalone. 

4-.Nttroisophthalyl chloride: Twenty rarns (0.095 

no1e) of 4..nitroisophth1ic acid, 40 ml. of phosphorous 

oxychioride and 80 . (C.74 mole) of phosphorous ponta- 

chloride were refluxsd for eight hours durinE which time 

the solution became red in color. The excess phosphorous 

pentachioride was rerLoved by filtration usinE a sintered. 

glass funnel. 

The excess phosphorous oxychioride was then removed 

by vacuum distillation using a water aspirator, the 

residual liquid was cooled and then filtered to reove 
the remaining phosphorous petachloride. The dark red 

filtrate was now dissolved in dry ether ar used in the 

next step of preparation. 

An analytical sample was obtained by vacuum distil- 
lation of the crude red liquid acid chloride t a fraction 

of a mm. pressure. Under these conditions the acid 

chloride fraction distills between 145_1500 as a liEht 

orano colored liquid. Anal. Oalcd. for C8012H3N04: 

Cl, 28.6, Found: Cl, 20.7. 

l3-Diazoacetyl-4-nitrobenzene: Five hundred and 

seventy ml. of other and 170 ml. of 40% potassium hydroxide 

were stirred in a liter erlenmeyor flask which was cooled 

with a Dry Ice-scetone-bath. Fifty-seven grams (0.55 

molo) of N-nitrosomothylurea was then added slowly and 
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after solutl.on was completed the yellow ethereal layer was 

separated and dried over potassium hydroxide pellets for 

four to six hours. The dried diazomethane solution was 

then transferred to a three necked flask equipped with 

mechanical stirrer, droppinE funnel, and provided ith a 

Dry Ice-acetone-bath. 

One-half of the acid chloride solution prepared in 

the precedinF operation (half portions were run for 

reasons of safety) was diluted to 125 ml. with dry ether 

and then added sloÛy to the diazomethane solution. The 

precipitate which separated was removed by filtration: 

crude yield, 9 . (73). This product was iniiediately 

suspended in ether for uso in the next 

l,3-Dibromoacetyl-4-nitrobenzene: In a 3-liter 
erlenmeyer flask equipped with dropping funnel and 

mechanical stirrer were placed l-liter of ether and 18.0 

g. of the crude diazoketone from the precodin run. After 

the forme . tion of a uniform suspension aproximstely 50- 

70 ml. of 48% hydrobromic acid was added dropwise with 

stirring. This was continued until further addition of 

the hydrobromic acid no longer caused as evolution. The 

ethereal solution was separated and ether removed leavinE 

a yellow orange residue. This was dissolved in a small 

excess of hot ohlorofor, d.ecolorized with charcoal, 

filtered and then roprecipitated by addition of petroleum 

ether; yield 11.6 E. (33.4), (based on the nitroisophthalic 
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acid), m,p. lo4l050. A whito analytical sample was pre- 

pared by throe precipitations from chloroÍ'oi usine 

petroleum ether and docolorizing with charcoal. Anal. 

Caled. for C1OH?Br2NO4s 0, 32.9; H, 1.92; Br, 43.8. 

Found: C, 32.5; H, 1.88; Br, 43.5, 43.6, 43.9. 

4-4iino-1 3-dia.oetylbonzene: 1, 3-Dibromoacetyl.- 

4-nitrobenzene (7.6 . - 0.021 o1e), 38 g. (0.030 mole) 

of stannous chloride dihydrato and 290 ml. of concentrated 

hydrochloric acid were stirred on a water-bath. After two 

and one-half hours the solution becaxao yellow; the 

reaction mixture was then poured into 500 ml. of water and 

the resultant mixture made very basic with concentrated 

sodium hydroxide and then sot aside in a refrigerator. A 

long yellow needled cryta1line product was removed by 

filtration and recrystallized from water, yield 2.9 . 

(78%), m.p. l39-14O°. Anal. Caled. for C10111NO2: 

C, 67.7; H, 6.21; N, 7.92. Found: C, 67.8; H, 6.46; 

N, 8.06. 

4-Acetamino-1 3.diacetlbonzene : A flask containing 

1.0 g. (0.0064 mole) of 4-amino-1,3-iiacetylbenzene, 

2.25 g. (0.022 mole) of acetic anhydride was placed in an 

oven at 42_460 overniEht. The amino ketone went into 

solution, and the solution was poured into a small amount 

of water. An oily material which slowly crystallized 

separated, and after neutralization of the solution with 

sodium carbonate was removed by filtration. The precipitate 
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was recrystallized fron n-heptane as 1on colorloss 

needles, yield 1.1 . (88%), m.p. 127-128°. Anal. Calcd. 

for C121113NO3: C, 65,6; H, 5.93; N, 6.40. Found: 

C, 65.75; H, 5.99; N, 6.44. 

6...Acety1214-diiietbylquinazo1ine: A solution con- 

tainin 1.0 . (0.0046 molo) or 4-acetarnino-1,3-diacetyl- 

benzene in 25 ml. of absolute alcohol was saturated with 

ammonia and then placed in a bomb. The bomb was maintained 

in an oven at 1OC-105° for seven and one-half hours, The 

yellow alcoholic reaction product was evaporated before a 

fan to dryness. A yellow residue was obtained which was 

dissolved in n-heptane, decolorized with charcoal and then 

recryst.1lized; yield 0.72 . (76) of white crystalline 

powder, m p. 92e. Anal Cl cd for C12N12N20 C, 71.9; 

H, 6.00; N, 14. Found: 0, 71.6; H, 5.93; N, 13.7. 

6-Carbox-2-methyl-4-quinazalone: A solut ion of 

1.0 e. (0.005 mole) of 6-acetyl-2,4-dirnethylquinazoline, 

10 ini. of water, and ¡nl. of dioxarie was added 1ow1y to 

25 ril. of a sodium hypobromite solution (1.2 ini. bromine 

in 25 ml. 10% sodium hydroxide). Additional hypobromite 

solution was added to insure an excess of this reagent. 

The solution was decanted from an oily material which 

separated and treated with sodium bisulfite untIl it no 

loner save a test with starch iodide paper. The mixture 

was then extracted several times with 25 ml. portions of 

ether and then acidified with concentrated nitric acid 
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and filtered; the yield, lit tan colored crystals,0.41 

. (41.8). An analyticr..1 sample was prepared by dis- 

solvinE it in dilute sodiui hydroxide, treatin with 

charcoal, a. reprecipitatinE with nitric acid. The white 

powder radual1y decomposed above 3000. Anal. Calcd. for 

C10H8N203: N, 13.71; neut. equiv., 204. Founds N, 13.3; 

flout equiv,, 203.5. 



3URY 

The methylenic character of' the kmothy1 $ubsti- 

tuent in 4-methy1u1nazo1ine and 2,4-díinethylquinazoline 

ha been demonstrated by condensation roaotiona. The 4- 

methyl substituent has been converted to the trlbromo- 

methyl derivative and finally to the 2rnethyl-4-quinazalone. 

The syntheiis of 6-acetyl-2, 4-dimethyiquinazoline 

from 4-nitroisophthalic acid md a new procedure for the 

preparation cf 4-methylquinazoithe has been described in 

detail. 
9everal new compounds 4-( 2-dimethylaminoethyl)- 

qumnazoline hydrochloride, 4-( 2-morpholinoethyl)-quinazo 

line hydrochloride, 2-methyl-4-(2dimethylaminoothyl)- 

quinazoline hydrochloride, and 2-methyl-4-( 2-morpholino- 

ethyl)-quinazoline hydrochloride have been prepared from 

4-methyl and 2, 4-dimethyiquinazoline respectively. 
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