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A method was developed for  the synthes is  of 2-phenyl-6-hydroxy(methoxy)quinazol ine  and a 
number  of N-subs t i tu ted  2 -pheny l -4 -amino-6 -hydroxyqu inazo l ines .  

TO obtain subst i tuted quinazolinequinones by oxidative aminat ion [1], we p r e p a r e d  a number  of 2-  
phenyl -6-hydroxyquinazol ines  which contain amino groups (of var ious  degrees  of substitution) or  hydrogen 
at tached to C 4. These  compounds a re  of independent i n t e r e s t  s ince compounds with m a n y - s i d e d  phys io -  
logical  act ivi ty have been obse rved  among quinazolines in the l a s t  few y e a r s .  Hydroxyquinazol ines ,  in con-  
t r a s t  to other  phenyl -subs t i tu ted  quinazolines,  have r ece ived  inadequate study in this r e s p e c t  because  of 
the i r  lower  access ib i l i ty .  The syn theses  of phenyl -subs t i tu ted  hydroxyquinazol ines  desc r ibed  in the l i t e r a -  
tu re  a re  e x t r e m e l y  complex  [2, 3]. 

We have obtained a number  of subst i tuted 2-phenyl -6-hydroxyquinazoI ines  f rom 2 -pheny l -6 -me thoxy-  
4-quinazolone (ia). The l a t t e r  was r ecen t ly  synthes ized  f rom 1- (4 -methoxypheny l -2 -pheny l imidazo l ine -  
4,5-dione [4]. A m o r e  convenient ,  one - s t ep  method for  the p repa ra t ion  of Ia involved the condensat ion of 
benzoy l -p -an i s id ine  with e thylurethane (see [5]). Demethyla t ion  of Ia by heating with 75% sulfur ic  acid 
leads  to II .  This compound also fo rms  by refluxing 2-phenyl -6-methoxyquinazo l ine-4- th ione  (Ib) [6] with 
48% hydrob romic  acid.  After  p ro tec t ion  of the phenolic hydroxyl  group in II by acetylat ion the aceta te  was 
conver ted  to HI by the action of thionyl chlor ide  in the p re sence  of d ime thy l fo rmamide  [7]. Chlor ide  III  
gives high yie lds  of N-subs t i tu ted  2 -pheny l -4 -amino-6 -hydroxyqu inazo l ines  (Via-d) by heating with p r i m a r y  
and seconda ry  amines  and alcohol,  s ince aminolys i s  occurs  s imul taneous ly  with halogen subst i tut ion.  

A check of another  path for  the synthes is  of VI ( I a ~  I V ~  V ~  VI) indicated that  it is  l e ss  acceptable ,  
although s h o r t e r  by one s tep.  Compound V cannot be demethyla ted  by heating with s t rong mine ra l  acids in 
view of the instabi l i ty of the quinazolines in acidic media  [8]. Higher  yields than in the f i r s t  method were  
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TABLE 1. 
quinazolines 

Mp, ~ 
(crystallization' 

solvent) 

N-Subst i tuted 2 - P h e n y l - 4 - a m i n o - 6 - h y d r o x y  (methoxy)- 

Empirical Found, % Calculated, % '~ .~ 

formula &~ 
N ,9 (o, "~ 

I ~ l~  

Va 125--126, 
(alcohol) 

Vb 116--118, 
(alcohol) 

Yc 139--140, 
~eptane) 

Vd 155--t56, 
(benzene) 

Via 252--253, 
(alcohol) 

Vlb 278--279, 
(dioxane) 

Vlc 212--213, 
(ethyl acetate- 

heptane) 
VId 245-.-247, 

(chloroform - 
heptane) 

C20H2jNaO 

CI9HIgN302 

Ct9H~IN~O 

CaHlzNaO 

CIgH~gN30 

CIsHITN30~ 

CmHIgN30 

C2oHlsN~O 

G II N 

75,03 [ 6,17 13,24 

71,40 5,86 13,02 

74,37 6,87 13,70 

77,40 5,56 12,65 

74,56 621 13,8; 

70,20 5,80 13,6( 

73,71 6,56 14,5( 

76,75 4,76 13,15 

C II 

75,21 6,63 

71,01 5,96 

74,24 6,89 

77,04 5,24 

74,73 6,2~ 

70,34 5,57 

73,65 6,57 

76,66 4,82 

13,16 93 

13,08 99 

I3,67 88 

12,84 86 

13,78 B A 84 
63 

13,67 BA 98 
30 

14,32 A, 9810 

13,41 A 95 
36 

*A compound with nap 248-250 ~ (from alcohol) was obtained via 
method B: 2 -phenyl -4-bu ty lamino-6-hydroxych loroquinazo l ine  (the 
posi t ion of chlor ine  was not es tabl ished) .  Found %: C1 10.86; N 
10.95. CisH18C1N30. Ca lcu la ted%:  C1 10.95. 

obtained by demethyla t ion of V by means  of a luminum chloride or  pyridine hydrochlor ide  (see [2, 9]). In 
addition, the demethyla t ion  of Vc with a luminum chloride leads to a reac t ion  product  which contains chlo- 
r ine.  The posi t ion occupied by the chlor ine was not es tabl ished,  but halogenation apparent ly  occurs  at the 
5-pos i t ion  of the quinazoline ring. 

Alkaline c leavage of 4-hydrazinoquinazol ine  tosy la tes  [9] was used to obtain 2 -pheny l -6 -hydroxy-  
(methoxy) quinazolines.  

E X P E R I M E  N T A  L 

2 -Pheny l -6 -me thoxy-4 -qu inazo lone  (In). This was obtained by the method desc r ibed  in [5] by conden-  
sat ion of N-benzoy l -p -an i s id ine  with e thylurethane in the p resence  of phosphoric  anhydride in toluene.  The 
produc t  was obtained in 62% yield and had mp 260-261 ~ (from dioxane) (rap 245 ~ (decomp.) [4]). Found %: 
C 71.78; H 4.91; N 10.86. C15H12N202. Ca lcu la ted%:  C 71.41; H 4.80; N 11.11. 

2-Phenyl-6-hydr_oxy-4-quinazolone  (]!!" A. This compound was obtained in 97% yield by demethy la -  
tion of Ia with 75% sul fur ic  acid according  to the method in [11 and had nap 301-302 ~ (from alcohol).  Found %: 
C 70.44; H 4.50; N 11.38. CI4Hi0N202. Ca lcu la ted%:  C 70.58; H 4.23; N 11.76. 

B.  The compound was a lso  obtained in 59% yield by refluxing Ib in 48% hydrobromic  acid for  6 h, 

2 -Pheny l -6 -ace toxy-4 -qu inazo lone .  Acetylat ion of II in acet ic  a n h y d r i d e - p y r i d i n e  (3 : 2, by volume) 
gave 3.3 g (97%) of a product  with mp  264-2650 (from dioxane). Found %: C 68.41; H 4.23; N 10.00. 
C16H12N203. Calcula ted  %: C 68.56; H 4.32; N 10.00. 

2 -Pheny l -4 -ch lo ro -6 -ace toxyqu inazo l ine  (III). A mix tu re  of 2.8 g (10 mmole)  of 2 -pheny l -6 -ace toxy -  
4-quinazolone,  3 ml of d ime thy l fo rmamide ,  and 20 ml  of thionyl chlor ide was ref luxed for  30 rain, and the 
excess  thionyl chlor ide was r e m o v e d  by vacuum dis t i l la t ion.  The solid res idue  was d isso lved  in 60 ml  of 
ch lo ro fo rm,  and the resu l t ing  solution was washed succes s ive ly  with ice wa te r  (twice with 50-ml  port ions),  
5% aqueous sodium bicarbonate  (twice with 20-ml  port ions) ,  and again with wa te r  (twice with 20-ml  p o r -  
tions), dr ied with calc ined po ta s s ium carbonate ,  and vacuum evapora ted  to give 2.5 g (83.5%) of co lo r l e s s  
c r y s t a l s  with m p  128-130 ~ (from heptane).  Found %: C1 12.10; N 9.43. CI6HnC1N202. Calcula ted %: C1 
11.87; N 9.41. 
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2-Phenyl -4-ch loro-6-methoxyquinazo l ine  (IV). A mixture of 2.0 g (8 mmole) of In, 3.0 g (14 mmole) 
of phosphorus pentachloride,  and 12 ml of phosphorus oxychloride was refluxed for 45 min, and the oxychlor-  
ide was removed  in vacuo. The res idue was dissolved in ch loroform,  and the solution was washed with 
water  with 5% aqueous sodium bicarbonate ,  dr ied with sodium sulfate, and the ch loroform was removed by 
distil lation to give 1.7 g (79%) of co lor less  c rys ta l s  which were quite soluble in ch loroform and benzene and 
had mp 131-132 ~ (from hexane). Found%:  C1 12.94; N 10.13. C15H~IC1N20. C a t c u l a t e d ~ :  Ct 13.10; N 
10.35. 

N-Substituted 2-Phenyl -4-amino-6-methoxyquinazol ines  (Va-d). Compound IV [2.7 g (10 mmole)] was 
added to a solution of 25 mmole  of amine (piperidine, morpholine,  butylamine, or  aniline) in 10 ml of ab- 
solute ethanol, and the mixture was refluxed for 2 h. Compounds Va and Vc were isolated by diluting the 
react ion mass  with water  and t r i tura t ing the l iberated oily residue with 1~c sodium hydroxide;  Vb was p r e -  
cipitated as the base,  while Vd was precipi tated as the hydrochlor ide (rap 264-265 ~ f rom alcohol), which 
was conver ted to the base by the action of ammonia in alcohol. 

The constants  and yields of the synthesized compounds are presented in Table 1. 

N-Substituted 2-Phenyl -4-amino-6-hydroxyquinazo l ines  (VI). A. Compound III [1,45 g (5 mmole)] 
was added to a solution of 30 mmole  of amine (piperidine, morpholine,  butylamine, or  aniline) in 10 ml of 
absolute alcohol, and the mixture was refluxed for 2 h. Products  Via and VFo precipi tated on cooling; VIc 
was isolated by diluting the react ion mass  with water ,  neutral izing the excess  amine with acetic acid, and 
t r i tura t ing the oily residue with water  until it began to c rys ta l l i ze .  Compound VId precipi tated from the r e -  
action mass  as the hydrochlor ide ,  which was dissolved in the cold in 4~c sodium hydroxide, t rea ted  with 
charcoal ,  and neutra l ized with acetic acid (Table 1). 

B. A mixture  of 5 mmole  of V and 1.33 g (10 mmole) of anhydrous aluminum chloride in 30 ml of 
xylene was ref luxed with s t i r r ing  for 5 h. The react ion mass  was cooled, the xylene was decanted, and the 
residue was washed with e ther  and t rea ted  with 10 ml of ice water  to which 1 ml of 10% hydrochlor ic  acid 
had been added. The precipi tate  was separated,  dissolved in 4% sodium hydroxide, t rea ted  with charcoal ,  
and neutral ized with acetic acid. The result ing precipi tate  was fi l tered,  washed with water ,  dried, and r e -  
c rys ta l l i zed  (Table 1). 

2 -Phenyl -4-hydraz ino-6-methoxyquinazot ine  p-Toluenesulfonate Hydrochloride (Ve). A solution of 
3.7 g (20 mmole) of p-toluenesulfonic acid hydrazide in 30 ml of ch loroform was added to a solution of 5.4 g 
(20 mmole) of IV in 30 ml of warm chloroform,  and the mixture was allowed to stand for 3 days at room 
tempera tu re .  The resul t ing white precipi ta te  was fi l tered and dried to give 8.5 g (93%) of a product with 
mp 228~229 ~ (decomp.). The compound was used without purification for the next step. 

2-Phenyl-6-methoxyquinazol ine .  Compound Ve [8.2 g (18 mmole)] was added in portions in the course  
of 20 rain with s t i r r ing  to a solution of 1.6 g (40 mmole) of sodium hydroxide and 0.5 g (5 mmole) of sodium 
carbonate in 160 ml of water  at 95-100 ~ The mixture was heated for 2 h on a water  bath (nitrogen evolu-  
tion was observed during this p rocess ) ,  cooled, and the result ing precipi tate  was filtered, washed with 
water ,  and dried,  and the reac t ion  product was extracted with boiling heptane. Evaporation of the extract  
to a smal l  volume yielded 1.9 g (45%) of l ight-yel low c rys t a l s  of 2-phenyl-6-methoxyquinazol ine with mp 
116-117 ~ (from heptane). Found%: C 76.30; H 5.17; N 11.78. C15Ht2N20. Calcula ted%: C 76.25; H 5.12; 
N 11.86. 

2 -Phenyl -4-hydraz ino-6-ace toxyqulnazol ine  p-Toluenesulfonate Hydrochlor ide.  This was obtained in 
the same way as Ve in 96% yield and had mp 222-224 ~ (decomp.). The compound was used without pur i f ica-  
tion for the next s tep.  

2-Phenyl-6-hydroxyquinazol ine .  2 -Phenyl -4-hydraz ino-6-ace toxyquinazol ine  p-toluenesulfonate 
hydrochlor ide  [4.8 g (10 mmole)] was added in port ions with s t i r r ing  in the course  of 30 rain to a solution 
of 2 g (50 mmole) of sodium hydroxide and 1 g (10 mmole) of sodium carbonate in 100 ml of water  at 95- 
100 ~ The mixture was heated for  1 h at 95-100 ~ t rea ted  with charcoal ,  neutral ized at 80 ~ with acetic acid, 
and cooled. The resul t ing precipi ta te  was fi l tered,  washed with water ,  and dried to ~ v e  1.9 g (85%) of 
l ight-yel low c rys ta l s  with mp 235-236 ~ [from a c e t o n e - w a t e r  (1:1)] .  Found %: C 75.94; H 4.50; N 12.52. 
ClcHt0N20. Calcula ted%:  C 75.66; H 4.53; N 12.61. 
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