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In continuation of our e a r l i e r  invest igat ions into s t r u c t u r e - a c t i v i t y  re la t ionsh ips  in 4 - a m i n o - 2 - s t y r y i -  
quinazolines,  it was thought des i rab le  to change f rom benzene r ing  unsubst i tuted and 7-chloro  der iva t ives  to 
the 6-methoxy der iva t ives .  The chemotherapeu t ic  act ivi ty  of quinolines is known to be enhanced by a change 
of this na ture .  

The 2 - s t y r y l - 4 - a m i n o - 6 - m e t h o x y q u i n a z o l i n e s  were  synthes ized  by the following route:  
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The s ta r t ing  mater ia l  employed was 2 -me thy l -6 -me thoxy-4 -qu inazo lone  (II), obtained by reac t ion  of N- 
ace ty l -p - an i s id ine  (I) with ure thane in p r e s ence  of phosphorus pentoxide. Rec rys t a l l i za t ion  of the quinazolone 
II f rom wate r  and alcohol r a i s e d  its mp 20 ~ above the l i t e r a tu re  value [1]. The quinazolone II was conver ted  
into the co r respond ing  2 -me thy l -4 -ch lo ro -6 -me thoxyqu inazo l ine  (III) by t r e a t m e n t  with phosphoryl  chlor ide  in 
the p re sence  of dimethylani l ine,  as in the prev ious ly  descr ibed  convers ion  of 2 -me thy l -7 -ch lo ro -4 -qu inazo lone  
into 2 -methy l -4 ,7 -d ich lo ro -qu inazo t ine .  The yie ld  of the chloroquinazoline III was 88~. The chlor ine  a tom in 
the 4 posi t ion of III was much less  r eac t i ve  than in the analogous 2 -methy l -4 -ch lo roqu inazo l ine  (IX) and 2- 
methyl -4 ,7-d ich loroquinazol ine  (X). Although chlor ine  in the 4 posit ion in IX and X was comple te ly  r ep laced  
on r ec rys t a l l i z a t i on  f rom alcohol,  in III boiling in alcohol for at leas t  an hour was needed. A s im i l a r  reduct ion 
in r eac t iv i ty  is found in the reac t ion  of III with amines  (diethylamine and 6 -d i e thy lamino-~-me thy l -bu ty l amine ) ,  
when it was  n e c e s s a r y  to inc rease  the reac t ion  t ime  f rom 7 to 16-30 h. More s eve re  conditions than in the 
case  of the s imi l a r  r eac t ions  of N-subs t i tu ted  2 -me thy l -4 -aminoqu inazo l ines  and 2 - m e t h y l - 4 - a m i n o - 7 - c h l o r o -  
quinazolines with a roma t i c  aldehydes were  also r equ i red  with subst i tuted 2 - m e t h y l - 4 - a m i n o - 6 - m e t h o x y q u i n a -  
zolines (V and VI). The best  r e s u l t s  were  obtained in the synthes is  of 2 - s t y ry l -4 - amino -6 -me thoxyqu in azo l i n e s  
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(VII and VIII) by using sodium ace ta te  and acet ic  anhydride as ca ta lys t s  and c a r r y i n g  out the reac t ion  for 7- 
10 h at  150-155 ~ (for VIII) and 168-172 ~ (for VII). 

The hydroch lor ides  of VII and VIII were  examined for  an t imicrob ia l  act ivi ty  in nine spec ies  of o r g a n i s m s  
caus ing acute bac te r i a l  infect ions (Staphylococcus aureus ,  S t reptococcus  haemoly t icus ,  Escher i ch ia  coli ,  Sal-  
monel la  typhiabdominal is ,  Shigella dysen te r i ae  F lexner i ,  Co rynebac t e r i um diphther iae  PW N 8, Pseudomonas  
aeruginosa ,  P r o t e u s  vu lgar i s ,  and Baci l lus  ant racoides) ,  Myeobac te r ium tubercu los i s  H-37Rv,  and five spec ies  
of pathogenic fungi (Microsporon lanosum,  Tr ichlophyton gypseum,  Ach0rion schonleini ,  Act inomyces  albus,  
and Candida a lbicans) .  It  was shown that  high bac te r ios t a t i c  act ivi ty towards  G r a m - p o s i t i v e  bac te r ia  was shown 
by VIIIa and the p rev ious ly  synthes ized  2 - ( 3 ' - m e t h o x y - 4 ' - h y d r o x y s t y r y l ) - 4 - ( 6 - d i e t h y l a m i n o - ~ - m e t h y l b u t y l -  
amino) -7-ch loroquinazo l ine  (minimum inhibi tory concentra t ion 4-30 ~ g / m D ,  towards  Mycobac te r ium tu b e r -  
culosis  by VIIa VIIb, VIIIa, and VIIId (minimum inhibitory concentra t ion 0.5-8 ~g /ml ) .  The growth of path-  
ogenic fungi was only s u p p r e s s e d  by these  compounds i n high concent ra t ions .  

The ac t iv i ty  of 2 - (4 ' n i t r o s ty ry l ) -4 - (6 -d i e thy l amino -~ -me thy lbu ty l amino )qu inazo l ine  was fur ther  examined 
in v i t ro  aga ins t  pathogenic P ro tozoa .  It was  shown to inhibit  the growth of T r i chomonas  vaginal is  at a concen-  
t ra t ion  of 4 p g / m l ,  and En tamoeba  h is to ly t iea  at 1 p g / m l .  This  compound had ant i lambl ia  act ivi ty in exper i -  
menta l  l ambl ios i s  in white mice .  An internal  dose of 500 m g / k g  for five days r e su l t ed  in comple te  r e c o v e r y ,  
and a dose of 250 m g / k g  gave a par t i a l  cure .  

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

2-Methy l -6 -me thoxy-4 -qu inazo lone  (II). A mix tu re  of 26.4 g (160 mmole)  of p-ace tanis id ine ,  18 g (202 
mmole)  of ure thane,  105 g of phosphorus  pentoxide,  and 120 ml  of anhydrous xylene was s t i r r e d  for  10 min, 
then heated.  At a t e m p e r a t u r e  of ~120 ~ the mix tu re  became difficult to s t i r ,  and the s t i r r e r  was the re fo re  dis-  
connected,  and heat ing continued at 150 ~ for  3 h, the mix tu re  being agi ta ted at in te rva ls .  The reac t ion  mix ture  
was cooled in ice,  and 240 ml of wa te r  was added. The acidic aqueous solution was ex t rac ted  with benzene to 
r e m o v e  nonbasic mater ia ls~ and it was then basi f ied with sodium carbonate  to pH 5.0-6.0.  The t a r r y  p rec ip i ta te  
was f i l t e red  off, and basif icat ion continued with a 50% solution of po tass ium carbona te  to pH 9.0. The p r e -  
c ipi ta ted quinazolone II was  f i l te red  off, washed with water ,  and r e c r y s t a l l i z e d  f r o m  water  and absolute alcohol 
to give c o l o r l e s s  c r y s t a l s ,  mp 277-278 ~ (lit. [1] mp 257~ The compound is spar ingly  soluble in water  and the 
common organic  solvents .  Yield 17.7 g (53~). Found, %: C 63.15; H 5.28; N 14.62. CIoH10N202. Calculated,  %: 
C 63.14; H 5.30; N 14.73. 

.2 -Methy l -4 -ch lo ro-6-methoxyquinazo l ine  (III). Quinazoline II (4 g, 20.8 mmole) ,  2.5 g (16.3 mmole)  of 
f r e s h l y  dist i l led phosphoryl  chlor ide ,  6.7 g (55.5 mmole)  of dimethylanil ine,  and 120 ml of dry benzene were  
boiled for 8 h.  The re su l t ing  solution was washed twice with 50 ml of water ,  then with 30 ml of 20% aqueous 
sodium hydroxide,  and finally twice with 30 ml  of water .  The benzene l aye r  was dr ied  over  po tass ium ca rb o n -  
ate ,  evapora ted ,  the excess  of dimethylani l ine r e m o v e d  under reduced  p r e s s u r e ,  and the res idue  r e c r y s t a l l i z e d  
f rom heptane.  T h e r e  was obtained 3.9 g (88%) of the chloroquinazol ine III as  br ight  yellow c r y s t a l s ,  mp 127- 
128 ~ , r ead i ly  soluble in e ther ,  benzene,  acetone,  ethyl ace ta te ,  ch lo roform,  and alcohols ,  modera te ly  soluble in 
heptane and hexane,  and insoluble in wate r .  Found, %: C 57.61; H 4.37; N 13.48; C1 16.91. C10HsC1N20. Cal-  
culated,  %: C 57.56; H 4.35; N 13.43; C1 16.99. 

2 -Methy l -4 -e thoxy-6 -me thoxyqu inazo l ine  (IV). The chloroquinazoIine III (0.5 g, 2.4 mmole)  was boiled 
for 1 h with 5 ml  of absolute  ethanol. The resu l t ing  solution was  evapora ted ,  and the res idua l  hydrochlor ide  of 
the methoxyquinazol ine IV was  f i l te red  off, y ie ld  0.5 g (82%). Co lo r l e s s  c r y s t a l s ,  mp 270-271 ~ read i ly  soluble 
in methanol  and wate r ,  modera t e ly  soluble in acetone  and ethanol, and insoluble in e ther .  Found, %: C 56.38; 
H 5.96; N 10.99; C1 13.75. C12H14N202.HCI, Calculated,  %: C 56.57; H 5.93; N 11.00; C1 13.92. 

2 -Methy l -4 -d ie thy lamino-6 -methoxyqu inazo l ine  (V). A mix tu re  of 8.5 g (40.6 mmole)  of the chloroquina-  
zoline III and 9 g (123 mmole)  of f resh ly  dist i l led die thylamine was boiled for 30 h in 350 ml of benzene.  The 
mix tu re  was t r ea t ed  with 50 ml of a 20% solution of sodium hydroxide,  and the benzene l aye r  separa ted ,  washed 
twice with wate r ,  and dr ied  over  po tass ium carbonate .  The benzene was r e m o v e d  under reduced p r e s s u r e ,  the 
r e s idue  d isso lved  in dry acetone,  and the hydroch lor ide  of V was prec ip i ta ted  by adding alcoholic hydrogen 
chlor ide  to give 9.1 g (83%) of c o l o r l e s s  c r y s t a l s ,  mp 250-251 ~ The compound was read i ly  soluble in water ,  
a lcohols ,  and ch lo roform,  modera te ly  soluble in acetone,  and insoluble in e ther .  Found, %: C 59.65; H 6.94; 
N 14.83; C1 12.49. C14HlsN30-HC1. Calculated,  %: C 59.67; H 7.15; N 14.91; C1 12.59. 

2 -Methy l -4 - (6 -d i e thy lamino-~ -me thy lbu ty l amino) -6 -me thoxyqu inazo l ine  (VI). A mix ture  of 8.4 g (25.4 
mmole)  of the chloroquinazol ine III and 19.1 g (121 mmole)  of 6 - d i e t h y l a m i n o - ~ - m e t h y l b u t y l a m i n e  was boiled 

478 



TABLE 1. Substituted 2 -S tyry l -4 -amino-6-methoxyquinazo l ines  (VII and VIII) and Their  Hydrochlor ides  

Melting 
Compound poin_t * (deg) 

VIIa 
H ydrochloride VIIa 
VIfb 

Hydrochloride VIIb 
VIIC 

H ydrochloride YHc 
HVne 
y~trochloride VIIe 

Villa 
VllIb 
VIIIe 
Hydroehloride VIIIe 
VIIld 
VIII e 
H ydrochloride V IIIe 

105--6 
263--4 
115--6 
242--3 
112--3 
260--1 
129--30 
244--5 
266--7 
278--9 
165 --6 
277--8 
269--70 
188 --9 
278--9 

Yield 
(%) 

68,46 

68,43 

61,52 

66,62 

57,29 
59,40 
63,11 
54,00 
57,27 
67,31 

Found (~ 

H N Cl (CI*) 

6,00 11,55 
1o,381 

6,12 11,42] 
10,16 I 

5,45 10,361 
9,49 ] (7,87) 

5,86 14,901 
13,08 I 

6,85 10,281 
6,66 10,92 I 
6,92 11,22] 
6,18 9,73 1 (12,50) 
6,61 t3,01 t (12,77) 
7,29 15,10 

12,59 

9,88 
17,56 
9,47 

16,68 

8,41 
(13,01) 
(13,46) 

t2,85 

*The hydrochlor ides  were c rys ta l l i zed  f rom acetone, 
pounds VIIIa, b, and d f rom alcohol. 

Br 

19,36 
17,73 

16,15 

Molecular formula 

C~lH22C1N aO 
C2iH,.~C1N aO. HC1 
C21H22CINaO 
C~H22CIN 80- HCI- H20 
C21HmBrN 80 
C21HmBrN~O- HCI 
Co1H22N4Oa 
C~lH22N 40.r HCI: H20 
C,a 6H 8 aC1N 40,2HCI- H eO 
C.a CH a~CiN 40.2HCI 
Co. ~H ~ aBrN ~O 
C~ 6H aaBrN 40.2HCI. L'.aH=O 
C= 6H 3aN ~O5,2HCI 2- L',H,,O 
('o6H~3N~Oa 
(:;,~t ; .#  ~o;,. Hc~. 1 t..,o 

68,56 

68,56 

61,17 

66,65 

57,37 
59,36 
62,75 
53,89 
57,23 
67,36 

Calculated (%) 

H N CI (CD) 

6,03 11,42 9,64 
10,39 17,54 

6,03 11,42 9,64 
9,95 16,79 

5,38 10,19 
9,36 (7,90) 

5,86 14,84 
12,95 8,19 

3,84 10,22 [2,98) 
5,72 10,65 [3,48) 
5,70 11,26 
B,27 9,67 12,24)' 
5,66 12,83 13,00) 
7,18 15,11 

12,63 12,79 

Br 

19,38 
17,81 

16,06 

compounds VIIa-c,  e, VIIIc and e f rom heptane, and corn- 

for 16 h in 300 ml of benzene. The reac t ion  mixture was t rea ted  with 30 ml of a 20% solution of sodium hy-  
droxide. The benzene layer  was separated,  washed twice with water ,  dried over potass ium carbonate,  and 
evaporated to dryness  under reduced p re s su re .  The res idue was rec rys ta l l i zed  f rom heptane to give 11 g (83%) 
of VI as co lor less  c rys ta l s ,  mp 150-151 ~ readi ly  soluble in ether,  benzene, acetone, ch loroform and alcohols,  
sparingly soluble in hexane and heptane, and insoluble in water .  Found, %: C 69.26; H 9.14; N 17.02. ClsH20N40. 
Calculated, ~c: C 69.03; H 9.17; N 16.95. 

Genera 1 Method of P repara t ion  of Substituted 2-S tyry l -4-amino-6-methoxyquinazol ines  VII and VIH. A 
mixture of 23.1 mmole of the substituted 2 -methy l -4 -amino-6-methoxyqu inazo l ine  V or  VI, 69.5 mmole  of the 
substituted benzaldehyde, 2.9 g (35 mmole) of anhydrous sodium acetate,  and 30 ml of f reshly distilled acetic 
anhydride was heated for 7-10 h at 150-155 ~ (for VI) or 168-172 ~ (for V), the course  of the react ion being fol- 
lowed by thin layer  chromatography on unbound grade II alumina (visualization by Dragendorff ' s  reagent  in UV 
light). When the reac t ion  was complete,  the hot mixture was poured into 100 ml of 8% hydrochlor ic  acid at 80- 
85*, and to the cooled hydrochlor ic  acid solution was added a further  50 ml of concentrated hydrochlor ic  acid. 
The excess of a romat ic  aldehyde was extracted with ether,  and the hydrochlor ic  acid solution was basified with 
potass ium carbonate,  andthe free base extracted with benzene~ After removal  of the benzene, the res idue  was 
purified to r emove  t races  of the s tar t ing  mater ia ls ,  methylquinazolines V and VI, f rom the styrylquinazolines 
VII and VIII. Puri f icat ion was effected either by rec rys ta l l i z ing  the free base twice from heptane (for s t r y r y l -  
quinazolines VIIa-c and VIIIe) or by precipi tat ing the styrylquinazoline as the hydrochlor ide  (for VI!e and 
VIIIa-d) f rom the acetone solution, followed by recrys ta l l iza t ion .  

The constants ,  yields and analyses  for the substituted 2 - s ty ry l -4 -amino-6-methoxyquinazo l ines  VII and 
VIII a re  given in Table 1. 

All the substituted 2 - s ty ry l -4 -amino-6-methoxyquinazo l ines  VII and VIII as the free bases were  bright 
yellow crys ta l l ine  solids, readi ly soluble in ether,  acetone, benzene, acetone, chloroform,  and alcohols,  
modera te ly  soluble in cyclohexane and heptane, and insoluble in water .  The hydrochlor ides  were yellow c r y s -  
talline solids, soluble in ch loroform and alcohols,  moderate ly  soluble in acetone, and insoluble in ether.  
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