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Some Basically Substituted Quinazolines 
BY R. L. McKEE,~ M. K. 

Although the few previous reports concerning 
the possible antimalarial activity of quinazoline 
derivatives have been disappointing, a prelimi- 
nary report on work carried out in this Laboratory 
indicated that further study of appropriately 
substituted cpinazolines was warranted. In this 
paper we wish to report two such compounds pre- 
pared according to the following scheme. 
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2-Nitro-4-methoxybenzonitrile2 was prepared by 
the Sandmeyer reaction from 2-nitroanisidine in 
SOYo yield. 6-Nitroveratronitrile was prepared 
in 9570 yield. following the procedure of Keffler.3 
By reduction of the above two nitro compounds 
with stannous ~h lo r ide ,~  the corresponding 2- 
amino-4methoxybenzonitrile (I) and 6-amino- 
veratronitrik: (11) were formed in yields of 67 and 
'76Y0, respectively. 

Treatment of (I) and (11) with p-chlorobenzoyl 
chloride formed 2-(p-chlorobenzamido)-4-meth- 
oxybenzonitrile (111) and 6-(p-chlorobenzamido) - 
veratronitrile (IV), which underwent ring closure 
with difficulty in the presence of alkaline hydro- 
gen peroxide6 to produce 2-(p-chlorophenyl) -4- 
hydroxy-7-methoxyquinazoline (IT) and 2- ( p -  
chlorophenyl) - 6 , i  - dimethoxy - 4 - hydroxyquin- 
azoline (VI). 
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(V) and (VI) were allowed to react with phos- 
phorus pentachloride and phosphorus oxychloride 
as described by Marr and Bogert.' The inter- 
mediate 4-chloroquinazolines were not isolated, 
but were converted by the action of l-diethyla- 
mino-4-aminopentane into 2-(+-chlorophenyl)-4- 
(1 - diethylamino - 4 - pentylamino) - 7 - methoxy- 
quinazoline (VII) and 2- (p-chlorophenyl)-4-( 1- 
diethylamino - 4 - pentylamino) - 6,7 - dimethoxy- 
quinazoline (VIII), isolated as their di-hydro- 
chlorides. 

Experimental 
2-( p-Chlorobenzamido)-4-methoxybenzonitrile (111) .- 

2-Amino-4-methoxybeiizonitrile (I) (10.5 ' g., 0.071 mole) 
was dissolved in 40 cc. of dry pyridine and 13.7 g. (0.078 
mole) of p-chlorobqizoyl chloride was added dropwise 
with stirring and cooling, after which the mixture was 
heated for five hours 011 a steain-bath. Into this was 
poured 200 cc. of water containing 4 g. of sodium hydroxide. 
The mixture was chilled, filtered, and washed with water. 
Recrystallization was carried out by use of acetone- 
water, from which 13 g. (64y0 of the theoretical) of white, 
crystalline material melting a t  173-175' separated. 

A n d .  Calcd. for C l i H l ~ C I S ~ O ~ :  N, 9.77. Found: S, 
10.00. 

2-( p-Chlorophenyl)-4-hydroxy-7-methoxyquinazoline 
(V).-Five grams of (111) was dissolved in 13 cc. of di- 
oxane. To  this a solution of 20 g. of sodium hydroxide in 
100 cc. of water was added, followed by 60 cc. of 30% 
hydrogen peroxide.* After refluxing for one hour, an 
additional 25 cc. of peroxide was added and refluxing con- 
tinued for thirty minutes. This mixture was then diluted 
to  500 cc. with water, made slightly acid with acetic acid, 
and finally made alkaline to  litmus with ammonium 
hydroxide. The solid waS filtered and washed with water. 
The material so obtained was only sparingly soluble in 
organic solvents, and thus was purified by refluxing for 
one hour under acetone, filtering hot, and washing with 
a ~ e t o n e . ~  The product appeared as a fine, white powder, 
melting a t  315-316" and weighing 3.5 g. (yield, SlyG; 
conversion, 7056). 

Anal. Calcd. for C15HllN20~: N, 9.77. Found: K, 
9.82. 

2-( p-Chlorophenyl)-4-( 1-diethylamino-4-pentylamino'i- 
7-methoxyquinazoline Dihydrochloride (VII).-The above 
quinazolone (V) (7.5 g., 0.026 mole) and 5.4 g. (0.026 mole) 
of phosphorus pentachloride were refluxed in 50 cc. of 
freshly distilled phosphorus oxychloride for forty hours. 
To this solution 15 cc. of dry xylene was added and the 
solvent was distilled; about 50 cc. was collected a t  atnios- 
pheric pressure, after which distillation was continued to 
dryness under diminished pressure (water pump). To 
this rcsidue, a mass of pale yellow crystals, 29.5 g. (O.lS(\ 
inolr) of l - d i e t h y l a m i n o - ~ - a m i ~ i ~ ~ ~ r i t a ~ ~ ~  \vas addetl, 
followed by heating under reflux for six hours. This solu- 
tion was poured into a separatory funnel containing 50 
cc. of benzene and 75 cc. of water, concentrated hydro- 
chloric acid was added until the solution was acidic to  
litmus, and the aqueous layer was drawn off, treated with 

( 7 )  Marc and Bogert, rbid., 67, 729 (1935). 
( 8 )  These rather severe conditions appear neces-ary. the use of 

.-t'-o alkali and 3 %  hydrogen peroxide resulted in a IU'Z conversion, 
the balance of material being recovered unchanged. 

( 0 )  Concentration of the acetone filtrates resulted in the recovery 
of 0.7 g. of the original starting material. 
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norite, made strongly acid (hydrochloric acid) and chilled. 
'The pasty white solid which separated was filtered. (From 
the filtrate by addition of alkali, extraction with ether 
and distillation, 'I4 g. of the original diaminopentane was 
recovered, b. p. 59" (6 mm.).) The solid was taken up in 
water, precipitated as the free base with alkali, filtered and 
dried. The resulting slightly gummy material was dis- 
solved in benzene and again precipitated as the dihydro- 
chloride by passing in dry hydrogen chloride. The prod- 
uct was recrystallized once from methyl alcohol-ether and 
once from methyl alcohol-acetone to yield 3.5 g. (277, of 
the theoretical) !of a fine white powder melting a t  235- 
i1.36" with evolution of gas. (An additional 2.0 g. of ini- 
pure procluct was obtained by concentration of the 
alcohol-acetone filtrate. However, repeated attctiiiits t L J  

purify this gave a product melting from X U  S3 l l "  wit') 
cvolution of gas.) 

dna2. Calctl. for C241131ClN40.211C1: N, 11.21 
Found: K, 11.22;. 

6-Aminoveratronitrile (II).-Fifty-six grams (0.2i in'J1 3 
of 6-nitroveratronitrile was added slowly and with stirri ig 
1.0 a solution of 204 g. (0.90 mole) of sta:i:ioui chloride 
dihydrate in 100 xc. of <%oncentrated hydrochlxic acid 
350 cc. of glacial acetic acid, using an ice-bath to keep thi. 
temperature below 40 '. After addition was complete, 
the mixture was stirred. for one hour and allowed to stand 
(room temperature) for nine hours. The mixture was 
poured into a mush of excess sodium hydroxide and 
crushed ice, filtered and washed with water. The solid 
was dissolved in acetone and filtered. This solution was 
heated to boiling, and precipitation was initiated by 
addition of water. After thorough chilling, the product 
was filtered, washed with a mixture of equal volumes of 
acetone and matcr, and dried in zlucz~o. The material so 
obtained weighed 36.5 g.Io (76% of the theoretical) and 
melted a t  92-93.5". 

Anal. Calcd. for CgHloN202: K, 15.72. Fouiid: S, 
Ifi.fj7. 

6-p-Chlorobenimnidoveratronitrile (IV).-To a solution 
of 15 g. (0.084 mole) of 6-aminoveratronitrile (11) in 100 cc. 
of acetone was added 200 cc. of water containing 6.8 g. of 
sodium hydroxide, followed quickly (to prevent precipita- 
tion of the amine from its supersaturated solution) by 
11.5 g. (0.082 mole) of p-chlorobenzoyl chloride. The solu- 
t ion was stirred vigorously until precipitation appeared to 
1)e comp1et.e and the odor of the acid chloride was no longer 
distinguishable. The product was filtered and washed 
with water. Since this mmpound is only sparingly soluble, 
it was refluxed under 100 cc. of acetone, chilled, filtered, 
and washed with methanol. Twelve grams" (46%) of a 
white, finely crystalline material was obtained which 
melted a t  216-21'7". 
~- ~ 

(10) An additional 3 .5  g .  of the amine was isolated from the filtrate 
i ts  the p-chlorobenzoyl derivative by the  Schotten-Baumann pro- 
redure. thus giving an  accountable yield of reduction product of 83% 

( 1  l i  Additional material was obtained by treating the  acetone-- 
I$ ater filttdt'? f rom tlie tcactiun with alkali and g-chlorolrenzoyl chlo- 
ride. 

Anal. Calcd. for C1J113Cl?;203: S, 8.85. Found: S, 
8.90. 

2-( p-Chlorophenyl)-6,7-dimethoxy-4-hydroxyquinazoline 
(VI).-Six grams (0.019 mole) of 6-p-chlorobenzamido- 
veratronitrile (IV) was mixed with 50 cc. of water and 15 
cc. of dioxane and 20 g. of sodium hydroxide was added; to 
this warm mixture 50 cc. of 307, hydrogen peroxide was 
added. After the vigorous reaction had subsided, the 
mixture was refluxed for fifteen minutes, 25 cc. of peroxide 
was added and refluxing was continued for one hour. This 
solution was diluted (water) to 800 CC.,  acidified (acetic 
acid), and finally made alkaline (ammonium hydroxide), 
chilled, filtered and the solid washed with water. The 
precipitate was suspended in boiling acetone, filtered anti 
11-ashed with acetone (from the acetone filtrate was re- 

tl 0.5 g. of unreacted IV). The white ponder 
\wiglic(i 4 .3  g. (yield, 827,; conversion, 75:;) and melted 
at :31:3 -:31-Io without decomposition. 

. l n o / .  Calctl. for C I O H I ~ C ~ N ~ O ~ :  S, 8.85, Found: 
s ,  8.00. 

2-( p-Chlorophenyl)-4-( 1-diethylamino-4-penty1amino)- 
6,7-dimethoxyquinazoline Dihydrochloride (VII1j.- 
Elevcn g ry i s  (0.034 mole) of the hydroxyquinazoline (VI)  
was treated as in the above case of the 7-methoxy analog 
wi th  i.5 g.  (0.036 mole) of phosphorus pentachloride and 
20 cc. of phosphorus oxychloride. -4fter removal of the 
solvent, 35 cc. of dry pyridine and 7.9 g. (0.050 mole) of 
1-diethylamino-4-aminopentane was added and the mix- 
ture refluxed for eight hours. The solutioii was acidified 
(hydrochloric acid) and steam distilled to remove xylene. 
A small amount (1.5 g.) of acid iiisoluble material was 
filtered, and the free base was precipitated from the 
filtrate by ammonia. A4fter drying, this somewhat gummy 
solid was dissolved in methyl alcohol, converted into its 
dihydrochloride (anhydrous hydrogen chloride), and caused 
to  crystallize by addition of an equal volume of acetone. 
The product was finally recrystallized twice, once from hot 
dilute hydrochloric acid1* and once from alcohol-acetoiie. 
The white finely crystalline material weighed 5,5 g. (:Kl?i, 
of the theoretical) and melted a t  227-229" (der.). 

Anal. Calcd. for CyjH33ClK40~2I-ICl: S, 10.57. 
Found: S, 10.58. 
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Summary 
Two basically substituted derivatives of the 

quinazoline series, together with five new inter- 
mediates, have been synthesized. 
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(12)  The  addition of a few drops of methyl alcohol helps pre \cn l  
-. 

the tendency to  form a gel in aqueous media 


