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STUDIZS ON THIOOUINAZOLINONES AND SYNTHESIS OF 9-IODO-3,4-DIPHENYL 

[I, 2,4, 5-~TETKAZEPINO/-3, ~ - ~ - ~ Q U I N A Z O L I N - ~  (1H) -ONE 

M.R. C h a u r a s i a ,  Surendra  K. Sharma 

Department of Chemistry,  D.A.V. (P.G.) C o l l e g e ,  Dehra Dun, lNDIA 

A t s t r a c t  - V a r i o u s  6 . 8 - d i s u b s t i t u t e d  3  ( a r y l l  o r  (alkyll -25- 

( s u b s t i t u t e d ) -  4  (3H) - q u i n a z o l i n o n e s ,  6-bromo-2-metliyl-4-_s- 

(sul-stitutedl -4 (3H) - p i n a z o l i n  ones,  tis(6,8-dibromo-3-benzyl- 

4-0x0-quicazolin-2-y1)disulphide. 9-iodo-3,4-diphenyl- 

[I ,2,4,5-itetrazepino(3.2-2)quinazolin-7 ( 1 H )  -one and 6- iodo-  

Z-(~-methylphenylaminol-4R-3,:-benzothiazin-4-one have t e e n  

p repared .  T h e i r  s t r u c t u r e s  have  been e s t a t . l i s h e d  on t h e  b a s i s  

o f  v a r i 3 u s  s t u d i e s .  

The r e c e n t  f i n d i n g s  of s c i e n t i s t s  e s t a t l i s h i c g  4 (3H) = u i n a z o l i n  -one d e r i v a t i v e s  

as p o t e n t i a l  a n t i l e u k e m i c  a q e n t s l  have  added t o  t h e  l o n g  l i s t  of d i v e r s e  

t i o l o g i c a l  a c t i v i t i e s  a s s o e l a t e d  w i t h  compounds c o n t s i n i n g  t h i s  r i n q  system. 

c o n ~ l d e r i n g  these £ a c t o r s  t h e  a u t h o r s  have  syntheslsed v a r i o u s  2 - t h i o p i n a z o l i n -  

2,4 ( 1 H .  3H) d i o n e s ,  s u b s t i t u t e d  3.4-diphenyl [I, 2.4.5-T/tetrazepinol-3.2-k -7 

p i n a z o l i n - 7 ( 1 H l  -one a n d  s u b s t i t u t e d  2-thio-3-(g-mathylpheny1)quinazolin-2.4 

(IH, 3H) d i o n e  which on t r e a t m e n t  w i t h  75% c o n c e n t r a t e d  s u l p h u r i c  a c i d  r e a r r a n g e s  

t o  s u b s t i t u t e d  2-(g-methylphenylamino)-4H-3,1-benzothiazin-4-one. 

V a r i o u s  compounds r e p o r t e d  h e r e  have  been s y n t h e s i s e d  a c c o r d i n g  t o  t h e  scheme 

o u t l i r l e d .  

6-Promo-2-methyl-4 (3H) - q u i n a z o l i n o n e  I was p r e p a r e d  by  h e a t m g  5-bromoanthra- 

3 
n l l i c  a c i d Z  w l t h  t h i o a c e t a m i d e  i n  o i l  l a t h  f o r  2  h o u r s  . (I1 on r e f l u x i n g  w i t h  

phosphorous p e n t a s u l p h i d e  i n  d r y  p y r i d i n e  f o r  2  h o u r s  gave 6-bromo-2- 

methylquinazoline-4(3Hl-thione (11). The sodium s a l t  o f  (I11 was t r e a t e d  w i t h  

N-chloroacety lp iper id ine  t o  o b t a i n  (111) and w i t h  6-d ie thylaminoethyl i romide  

hydrobromide when ( I V )  was o b t a i n e d .  
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The a l k y l a t i o n  occurred a t  t h e  sulphur  atom r a t h e r  than t h e  n i t rogen  atom is 

proved by h y d r o l y s i s 4  of (111) and ( I V )  wi th  6 N  hydroch lo r i c  a c i d  i n  e thanol  

when ( I )  was ob ta ined .  Oxidation of (11) wi th  hydrogen peroxide  a l s o  y i e l d e d  

t h e  pa ren t  ccmpound ( I ) .  

6,8-Di~romo-2-thio-3-benzylqninazolin-2,4 ( l H ,  3H) d ione was prepared by condensing 

2 
3 .5-di t romoanthrani l ic  a c i d  wi th  benzyl i s o t h i o c y a n a t e  i n  a l coho l  by t h e  method 

of Phargava e t  a1. 6,8-Ditromo-3-benzyl-2 (methylcarboxymethylthio) -4 (3H) - 
quinazol inone (VI) was prepared by t r e a t i n g  (V) wi th  ch lo roprop ion ic  ac ld .  

6 su lphur  f r e e  (VII)  was ob ta ined  by t h e  a c i d  h y d r o l y s i s  o f  ( V I )  . ( V I I )  was a l s o  

ok ta ined  by t r e a t i n g  s u b s t i t u t e d  a n t h r a n i l i c  a c i d  wi th  benzyl u r e a .  These 

r e a c t i o n s  prove t h a t  a l k y l a t i o n  o c c u r s  a t  t h e  su lphur  atom. Oxidat ion of (V) 

wi th  a l k a l i n e  potassium permanganate by t h e  method of Dave e t  a1.7 a l s o  y i e l d e d  

t h e  same product  ( V I I ) .  An i n t e r e s t i n g  obse rva t ion  was made when compound ( V I I )  

was a l s o  Obtained by s t i r r i n g  6,8-dibromo-3-benzyl-2-(d-methylcart.oxymett~ylthio)- 

4(3H)quinazol inone ( V I )  wi th  concen t ra t ed  hydroch lo r i c  a c i d  a t  room temperature.  

His (6,b-dibromo-3-benzyl-4-oxo-quinazolin-2-yl) d i s u l p h i d e  ( V I I I )  was prepared 

by t r e a t i n g  an a l k a l i n e  s o l u t i o n  o f  (V) wi th  s a t u r a t e d  i o d i n e  s o l u t i o n  i n  

potassium iodide .  

8  5-Iodo a n t h r a n i l i c  a c i d  was condensed wi th  methyl i s o t h i o c y a n a t e  according t o  a 

5  
known method t o  o b t a i n  (V). S i m i l a r l y  t h e  benzyl d e r i v a t i v e  was prepared by 

u s i n g  benzyl i so th iocyana te .  Treatment of 6-iodo-3-methyl-2-thioquinazoline- 

2,4(1H, 3H)dione ( V )  w l th  methyl i o d i d e  i n  a l c o h o l i c  sodlum hydroxide  gave ( M )  

which was conver ted  t o  (X) hy r e f l u x i n g  wi th  hydraz ine  hydra te  ( 8 0 " ) .  9-Iodo- 

3,4-diphenyl-[l,2,4,5-?tetrazepino[3,2-2 -7Tuinazolin-7 ( l H :  -one ( X I )  was 

subsequent ly  ob ta ined  t y  t r e a t i n q  (X)  wi th  henz i l .  

The rearrangement of 6-iodo-Z-thio-3-(p-methylphenyl) quinazolin-2.4 (1H. 3H) -dione 

(V) t o  6-iodo-2-(_p-mett~ylphenylamino)-4H-3.1-benzothiazin-4-one ( X I I )  was brought 

by t h e  a c t i o n  of 75% conc. s u l p h u r i c  a c i d  on (V). 

EXPERIMZNTAL 

n f l  t h e  me l t ing  p o i n t s  were recorded on Gallenkemp appara tus  and a r e  uncorrected .  

I R  s p e c t r a  were r ecorded  on Perkin  Elmer 257 and 757 spect rophotometers  and a 



Coleman ana lyse r  used f o r  element a n a l y s i s .  

5-Bromo, 3,s-ditmmo, 5-iodo a n t h r a n i l i c  a c i d s  were prepared by known methods2". 

It w a s  prepared by r e f l u x i n g  (0.01 N) 6-hrom0-2-methyl-4(3H)~uinazolinone (I) 

wi th  phosphorous pen tasu lph ide  i n  dry  W r i d i n e  f o r  2  hours.  The p roduc t  w a s  

washed wi th  a  l i t - t l e  dry  e t h e r  and r e c r y s t a l l i s e d  from ethanol  t o  o b t a i n  (11) i n  

81% y i e l d ,  m.p. 274-75O. Anal. Calcd. f o r  C  H E r N  S  : C, 42.35; H, 2.75. 9 7  2 

Found : C, 42.05, H, 2.95%. 

(11) was d i s so lved  i n  a l c o h o l i c  sodium hydroxide s o l u t i o n  i n  a c o n i c a l  f l a s k .  

N-chloroacetylpiperidine (0.01 M) was added d rop  by d rop  i n t o  it at and t h e  

f l a s k  shaken vigorously  a f t e r  each add i t ion .  Af te r  complete a d d i t i o n  t h e  f l a s k  

was shaken for ano the r  1 5  minutesand i t s  c o n t e n t s  were poured i n  i c e  c o l d  water.  

The product  was f i l t e r e d ,  washed wi th  water,  d r i e d  and r e c r y s t a l l i s e d  from 

e thano l  i n  85% y i e l d ,  m.p. 239-40°. Anal. Calcd. f o r  CI6HlePrN OS : C, 50.52; 
3  

H, 4.73. Found : C, 50.31; H, 4.50%. 

S i m i l a r l y ,  6-bromo-2-methyl-4[N.~-diethylaminoethylthio~~-~uinazoline (IV) w a s  

prepared i n  76% y i e l d ,  m.p. 291°. Anal. Calcd. f o r  C15H20FrN S  : C, 50.85; H, 3  

5.65. Found : C, 51.02; H, 5.55%. 

Hydrolys is  o f ~ r o m o - 2 - m e t h y l - 4 ~ i ~ e r i d i n o c a r b o x y a m i d o m e t h y l t h i o ) -  

w i n a z o l i n e  (111) 

6N Hydrochloric a c i d  (15 ml) was added t o  a  s o l u t i o n  of (111) i n  a b s o l u t e  a l coho l  

and t h e  r e s u l t i n g  s o l u t i o n  hea ted  under r e f l u x  f o r  6-7 hours.  Ethanol was 

d i s t i l l e d  o f f  and t h e  r e a c t i o n  mix tu re  poured i n  i c e  c o l d  water.  (11 was 

i s o l a t e d  and r e c r y s t a l l i s e d  from e thano l  i n  76% y i e l d ,  m.p. 301° (lit. m.p. 

3 0 2 ~ )  3. 

s i m i l a r l y  (I) was a l s o  obta ined by t h e  h y d r o l y s i s  o f  6-bromo-2-methyl-4-(N,N- 

d ie thy laminoe thy l th io )  qu inazo l ine  (Iv) , m.p. 301°. 
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Oxidation of 6-bromo-2-methvlquinazolin-4 (3H) - th ione  (11) 

0 When (11) was hea ted  wi th  hydrogen peroxide  a t  50-60 f o r  2 hours ,  6-brorno-7- 

methyl-4(3H)quinazolinone (I)  was obta ined,  m.p. 300° (llt. m.p. 3 0 2 ~ ) ~ .  

9 .  It was prepared by a known method in 88% y i e l d ,  m.p. 2 ~ 8 ~ .  Anal. Calcd. f o r  

C H B r  N 0 s  : C, 42.25; H, 2.35. Found : C, 42.01; H, 2.05%. 
1 5  1 C  2 2 

S i m i l a r l y  6-iodo-3-metkyl-2-thioquinazoline-2,4 (IH, 3H) -dione was a lso  prepared.  

Y i e l d  60% m.p. 270°. Anal. Calcd. f o r  C H I N  OS : N, 8.81; S, 10.06. 
9 7  2 

Found : N, 8.69; S, 9.98%. 

' 1 I R  (KHr) : 3230 (b) ( JNH) ,  1655 ( ~ c = o ) ,  ( d  N H ) ,  1510 ( s )  ( 4  N-C=S) , 

1374 (sl ( ~ I ! J ~ = S ) ~ ,  1110 ( w )  ( 4 h 2 = 5 ) 3 ,  850 ( s )  ( J c = s ) .  

6,B-Dikrorno-3-benzvl-2- (c4 -methylcarb~oxymethvlthio) -4 (3H) qu inazo l i rone  

tvr) 

An equirnolar q u a n t l t y  of sodium- d-mono ch lo roprop iona te  was added t o  10% sodium 

hydroxide  s o l u t i o n  i n  e thano l  of 6 ,8-d i t . romo-3-~enzyl -2- th ioquina~ol ine-2 ,4  

(lH.3H)-dione. The r e a c t i o n  mixture  was s t i r r e d  f o r  8 hours  a t  15O. The product  

ob ta ined  on a c i d i f i c a t i o n  wi th  d i l u t e  hydroch lo r i c  a c i d  was d i s s o l v e d  i n  5% 

=odium b i c a r b o n a t e  s o l u t i o n ,  f i l t e r e d  and r e p r e c i p i t a t e d  wi th  d i l u t e  hydroch lo r i c  

ac id .  The product ( V I )  was r e c r y s t a l l i s e d  from e thano l  i n  50% y i e l d ,  m.p. 240°. 

Anal. Calcd. f o r  C18H14Er N 0 S : C, 43.37; H, 2 .81.  Found : C, 43.50; H, 2.99%. 
2 2 3 

Hvdrolvs is  ' of  6.8-dibromo-3-benzyl-2- ( d. -me thy l~rboxymethy l th io ) -  

4 (3H) -quinazol inone ( V I )  

6 
(VI) was hydrolysed t o  (VII)  a s  desc r ibed  above, m.p. 254Od ( l i t .  m.p. 255Od) . 
(VII)  was a l s o  ob ta ined  when a n  a l c o h o l i c  s o l u t i o n  of 6,8-dikrorno-3-benzyl-2- 

( d -methylcarboxymethylthio) -4 (3H) -quinazolinone (VI) was s t i r r e d  i n  concen t ra t ed  

hydroch lo r i c  a c i d  a t  room temperature .  

Oxidat ion of (V) by a l k a l i n e  potassium permanqanate 

Th i s  was c a r r i e d  o u t  by t h e  method o f  Dave e t  a l . 7 ,  y i e l d  50%. m.p. 255Od. 

Found : C, 43.91; H, 2.46. CI5Hl0N2O2Br2 r e q u i r e s  C, 43.90; H, 2.44%. 



S a t u r a t e d  i o d i n e  s o l u t i o n  i n  potassium iod ide  was added d rop  by d rop  t o  an  

a l k a l i n e  s o l u t i o n  of 6,8-dihromo-2-thio-3-benzyl r juinazolin-2,  4  (1H.  3Hl -dione (V) . 
The r e s u l t i n g  product was washed wi th  potassium i o d i d e  s o l u t i o n  and then wi th  

wa te r  t o  remove excess  iodine .  The c rude  was c r y s t a l l i s e d  from e thano l  acetone 

0 
mix tu re  ( 1 : 2 )  i n  55% y i e l d ,  m.p. 216 d. Calcd. f o r  C H N 0  S Pr4 : N, 6.59; 

30 1 8  4 2 2 

S, 7.53. Found : N, 6.44; S, 7.55%. 

It was prepared hy t r ea tmen t  of (V) i n  a l c o h o l i c  sodium hydroxide wl th  methyl 

i o d i d e  according t o  t h e  method of Bhargava e t  31.'' i n  61% y i e l d ,  m.p. 159'. 

Calcd. f o r  C10HRN210S : N ,  8.43; S, 1.64. Found : N, 8.63; 5 ,  9.81% 

S i m i l a r l y  6-iod0-(3-~-methyl~hen~l) -2-propylquinazolinone-4 (3!O - th ione  was 

0 11 
prepared.  m.p. 164O (lit. m.p. 165 ) . 

( I X ) ,  (0.01 MI was r e f l u x e d  i n  80% hydrazine  hydra te  (0.02 M I  f o r  14 hours.  

Excess hydrazine  h y d r a t e  w a s  d i s t i l l e d  o f f  and t h e  product washed wi th  water and 

r e c r y s t a l l i s e d  wi th  e t h a n ~ l  t o  o b t a i n  pure  ( X I ,  y i e l d  78%. m.p. 241°. Calcd. 

f o r  c H I N  0  : C, 30.28; 14, 2.52. Found : C, 30.12; H, 2.59%. 
8 8  5  

I R  ( K B r )  : 3450 ( m )  ( d a s  N H ) ,  3310 ( w j  ( X s  N H I ,  1670 ( s )  ( ' Jc=o) ,  1620 (b) 

( d  N H ) ,  1580 (s )  ( J  c = N l ,  906 ( r u j  (4 N-NI 12'13. 

- 
9-1odo-3.4-diphenyl f-I ,2,4,5-/tetrazepinoL-3,2-h-7quinazolin-7 -- 
(1H) -one ( X I )  

2.0 g, 6-Iodo-2-hydrazino-3-amino-4(31~)-quinazolinone (X) was d i s s o l v e d  i n  50 m l  

xy lene  and s t i r r e d  wi th  (1.5 g) h e n z i l  f o r  an hour a t  room temperature  and 

re f luxed  f o r  20 hours .  The product  ob ta ined  a f t e r  c o o l i n q  w a s  f i l t e r e d ,  washed 

wi th  benzene and w a n  d i s t i l l e d  weter.  It was r e c r y s t a l l i s e d  from d i l u t e  e thano l  

t o  o t t a i n  (XI), y i e l d  81%. m.p. 155O. Calcd. f o r  C22Hlq12J50 : C, 53.77; H, 2.85. 

Found : C, 53.86; H, 3.01%. 

I R  ( K B r )  : 3375 (I?) ( J N H ) ,  1650 (sl ( J c = o I ,  1575 ( s )  ( J c = N ) ,  1455 ( m l  ( ' f h - & = N ) ,  
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Action of 75% concen t ra t ed  s u l p h u r i c  a c i d  on 6-iodo-2-thio-3- 

(p-methvlphenyl) suinazolin-2.4 ( I H ,  3H) -dione (V) 

6-Iodo-2-thio-3 (~-methylphenyl)quinazolin-2,4 (lH.3H) -d lone 5.0 g, was re f luxed  

i n  c o n c e n t r a t e d  s u l p h u r i c  a c i d  (75%)  a t  120-130° i n  o i l  t a t h  f o r  7 hours.  The 

r e a c t i o n  mixt'Ke was coo led  and d i l u t e d  wi th  water.  The product  was f i l t e r e d ,  

.washed wi th  5% sodium b ica rbona te  s o l u t i m  and f i n a l l y  wi th  water.  It was 

r e c r y s t a l l i s e d  from d i l u t e  e thanol  t o  o t t a i n  sh in lng  c r y s t a l s  ~f 6-iodo-2- 

0 (p-rnethylphenylamino)-4H-3.l-benzothiazin-4-one ( X I I )  i n  94% y i e l d ,  m.p. 110 . 
Calcd. f o r  C H I O N  S : N, 7.11; 5, 8.12. Found : N, 6.96; S, 8.21%. 

1 5  1 1  2 

I R  ( K B r )  : 3500 (b) ( J N H ) ,  1710 ( s )  ( \Ic=o), 1660 ( s )  ( 6  N H ) ,  1605 (w) ( \Jc=c), 
1575 (w) ( S c = N )  cm-l. 

DISCUSS ION 

In  t h e  l i j h t  of v a r i o u s  obse rva t ions14  t h e  mechanism of t h e  rearranqement i s  

suqqes t rd  a s  fo l lows : 



The reaction of quinazslinones with m i n e s  occurs with the opening of the 

ring between position 3 an3 4 and the nitrogen atom in position 3 of 

quinazolinone is eliminated as ammonia In the light of the above quoted 

observations the following mechanism is prlposed for the conversion of 6-iodo- 

2-methylthio-3-methyl-4(3H)~inazolinon~s (IX) to 3-amino-2-hydcazino-6-iodo- 

4 (3H) -quinazolinone (X) : 
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