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STUDIES ON 4QUINAZOLINONES. PART lxl. 
RANEY NICKEL DESULPHURISATION OF 4THIOQUINAZOLINES: 

ALUMINA CATALYSED HYDRATION OF 1 .4-  AND 3.4-DIHYDRWUINAZOLINES 

Manas C h a k r a b a r t y ,  A j i t  K. C h a k r a v a r t y  and S a t y e s h  C. P a k r a s h i *  

I n d i a n  I n s t i t u t e  o f  Chemica l  B i o l o g y ,  C a l c u t t a - 7 0 0  0 3 2 ,  I n d i a  

A b s t r a c t :  A  number of 2 - s u b s t i t u t e d  3 , 4 d i h y d r o q u i n a z o l i n e s  and 

1 , 2 - d i s u b s t i t u t e d  1 . 4 - d i h y d r o q u i n a z o l i n e s  b u t  n o t  t h e  3-mono o r  

2 . 3 - d i s u b s t i t u t e d  d e r i v a t i v e s ,  p r e p a r e d  by Raney n i c k e l  d e s u l p h u r i s a -  

t i o n  o f  t h e  c o r r e s p o n d i n g  4 t h i o q u i n a z o l i n e s  ( I V ) ,  u n d e r w e n t  u n u s u a l  

a l u m i n a  c a t a l y s e d  h y d r a t i o n  a c r o s s  t h e  C=N bond f o l l o w e d  b y  r i n g  

o p e n i n g  t h r o u g h  r i n g - c h a i n  t au tomer i s rn  l e a d i n g  t o  s u b s t i t u t e d  

a c e t a m i d e  d e r i v a t i v e s  ( 1 1 1 ) .  A  p l a u s i b l e  mechanism h a s  b e e n  p u t  f o r w a r d .  

We e a r l i e r  r e p o r t e d  a f e w  u n u s u a l  and u n p r e d i c t a b l e  c o u r s e  of  r e a c t i o n s  of  

4 q u i n a z o l i n o n e s  w i t h  some o x i d i s i n g l  and a g e n t s  i n f l u e n c e d  by  t h e  

s u b s t i t u t i o n  p a t t e r n  and t h e  l a n e  p a i r  of  n i t r o g e n .  We o b s e r v e d ,  i n t e r  a l i a .  

t h a t  when t h e  G N  o f  N-a lkyl  s u b s t i t u t e d  4 - q u i n a z o l i n o n e s  c o u l d  b e  s m o o t h l y  

r e d u c e d ,  a t t e m p t e d  m e t a l  h y d r i a e  r e d u c t l a n  of t h e  o t h e r w i s e  r e s i s t a n t  amide  

c a r b o n y l  u n d e r  f o r c i n g  c a n d l t i o n  r e s u l t e d  i n  t h e  r i n g  o p e n i n g  by  c l e a v a g e  a t  

t h e  C-N band4. We now wi sh  t o  r e c o r d  y e t  a n o t h e r  t ype  o f  r i n g  o p e n i n g  of  t h e  

3 , 4 d i h y d r o q u i n a z o l i n e s  o b t a i n e d  b y  t h i o l a t i o n  of t h e  amide  c a r b o n y l  f o l l o w e d  

by Raney n i c k e l  d e s u l p h u r i s a t i o n .  

We r e c e n t l y  observeo t h a t  t h e  p r o d u c t  of  LAH r e d u c t i o n  of 2 -d ipheny lme thy l -4 -  

q u i n a z o l i n o n e  (Ia) v a r i e s  w i t h  t h e  column m a t e r i a l  used.  T h u s ,  w h i l e  chrornata- 

g r a p h y  o f  t h e  c r u d e  p r o d u c t  o v e r  s i l i c a  g e l  a f f o m e d 5  a number of q u i n a z o l i n e  

and 3 , 4 - d i h y d r o q u i n a z o l l n e  d e r i v a t i v e s  i n c l u d i n g  a d i m e r ,  t h a t  o v e r  a l u m i n a  

f u r n i s h e d ,  b e s i d e s  two common p r o d u c t s ,  v d .  2-(1'-hydroxydiphenylmethy1)-3.4 

d i h y d r o q u i n a z o l i n e  (IIIa w i t h  1'-OH) and 2 - d i p h e n y l m e t h y l q u i n a r o l i n e  ( V a ) ,  a new 

compound, C21H20N20 (M', mjr 316 .1583) ,  m.p. 165'~, i n  19A  y i e l d .  The base  peak a t  

d2 1 0 6  (C7H8N, s p e c i e s  a ) ,  and t h e  p rominen t  p e a k s  a t  mjr 1 6 7  (C13Hll, s p e c i e s  

b )  and 1 4 9  (C8H9N20, s p e c i e s  2) c o u p l e d  w i t h  a s t r o n g  1R a b s o r p t i o n  band a t  - 
1 6 5 5  cm-l ( a m i d e  C=O) i n  CHC13 l e d  u s  t o  N-(2-amlno-benzy1)-diphenylacetamide 

1 ( I I a )  s t r u c z u r e  f o r  t h e  compound, c o r r o b o r a t e d  by H NMR s p e c t r u m  ( v i d e  E x p t l . ) .  



Conce ivab ly ,  t h e  r i n g  c l e a v e d  amide (11a) a r i s e s  f r am t h e  3 , 4 - d i h y d r o q u i n a z o l i n e  

( I I I a ) .  I n  o r d e r  t o  a s c e r t a i n  t h e  v a l i d i t y  o f  t h i s  a s sumpt ion  as a l s o  t h e  r o l e  

o f  alurnina s u r f a c e ,  we r e q u i r e d  some 3.4- and 1,4-dihydroquinazolines. However, 

i n  view of t h e  d i f f i c u l t y  i n  r e d u c i n g  t h e  amide f u n c t i o n  of N-a lky la ted  4- 

q u i n a r o l i n o n e s 4  and t h e  r epor ted7"  s u s c e p t i b i l i t y  o f  t h e  d i h y d r o q u i n a z o l i n e s  

t o  a e r a - o x i d a t i o n ,  we d e c i d e d  t o  ch romatograph  d i r e c t l y  t h e  c r u d e  p r o d u c t s  of 

9 Raney n i c k e l  d e s u l p h u r i s a t i o n  of some d i h y d r o - 4 - t h i o q u i n a z o l i n e s  ( IVa - IVg) ,  

de r ived lO ' l l  f r am r h e  c o r r e s p o n d i n g  4-0x0 a n a l o g u e s  ( I a  - I g ) .  

The r e s u l t s  shown i n  t h e  T a b l e  r e v e a l e d  t h a t  i r r e s p e c t i v e  o f  t h e  column m a t e r i a l .  

1 .4 -d ihydroqu inazo l ines  ( I I I f  and 1 1 1 9 )  c o u l d  n o t  be  i s o l a t e d .  N e v e r t h e l e s s ,  

s i l i c a  g e l  column a l lowed  t h e  s e p a r a t i o n  o f  a l l  t h e  3 . 4 - d i h y d r o q u i n a z o l i n e s  

( I I I a  - I I I e )  though o n l y  t h e  N3-subs t i tu t ed  t h l o n e s  f u r n i s h e d  t h e  c o r r e s p o n d i n g  

d i h y d r o q u i n a z o l i n e s  ( I I I d  and I I I e l  over  a lumina.  Again, t h e  open-chain  amides  

( 1 1 )  were o b t a i n e d  from t h e  2 - a l k y l / a r y l  s u b s t i t u t e d  t h l o n e s  ( I V I  i r r e s p e c t i v e  

o f  a l k y l  s u b s t i t u t i o n  a t  N - 1  o n l y  when a lumina  was u s e d .  The f o r m a t i o n  o f  o t h e r  

p r o d u c t s ,  however,  depended on t h e  N - s u b s t i t u t i o n  r a t h e r  t h a n  t h e  a d s o r b e n t .  

T h a t  I, I1 and V  a r e  d e r i v e d  indeed  th rough  t h e  intermediacy o f  d i h y d r o q u i n a -  

z o l i n e s  ( 1 1 1 )  i n i t i a l l y  formed c o u l d  b e  more c l e a r l y  a e m o n s t r a t e d  a s  i n  t h e  

s e q u e l .  When pure  I I I b  and I I I d  were  s e p a r a t e l y  k e p t  adsorbed  on a lumina  f o r  

3 6  h r  and e l u t e d  t h e r e a f t e r ,  t h e  f o r m e r  gave t h e  amide I I I b )  and q u i n a z a l i n e  

a e r i v a t i v e  ( V b )  i n  r e s p e c t i v e  y i e l d s  o f  20 and 6 0 / ,  and t h e  l a t t e r  f u r n i s h e d  

4 -qumazo l inone  d e r i v a t i v e  ( I d )  i n  75/ y i e l d  a s  t h e  s o l e  i s o l a b l e  p r o d u c t .  

S i n c e  t h e  f o r m a t i o n  o f  open-chain arnldes ( I 1 1  was n o t  o b s e r v e d  w i t h  t h e  

N3-subst i tu ted d i h y d r o q u i n a z o l i n e s  i n  which t h e  d o u b l e  bond is l o c a t e d  between 

N1 and C2, i t  appeared  l i k e l y  t h a t  a d o u b l e  bond between C2 and N 3  i s  a pre-  

r e q u s i t e  f o r  t h i s  t r a n s f o r m a t i o n .  Presumably,  t h e   taut tau tamer i s  i n v o l v e d  

i n  case of t h e  2 - s u b s t i t u t e d  compounds. Fur the rmore .  t h e  r i n g  open ing  r e q u i r e s  
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T a b l e .  P r o d u c t s  o f  d e s u l p h u r i s e d  4 - t h i o q u i n a z o l i n e s  on ch roma tog raphy .  

4-Thio- Adsor- Dihydro-  h i d e s  Q u i n a z o l i n e s  4 -Qu lnazo l i -  
q u i n a z o l i n e s  b e n t *  q u i n a z o l i n e s ( % )  (;!) (% nones ( % )  

IV a S I I I a ( l 1 )  - V a ( 2 6 )  - 
A - I I a ( 7 . 5 )  ( 3 1 )  - 

IVb S I I I b ( l 0 )  - Vb(A4) - 
H - I I b ( 7 . 7 )  ( 2 9 )  - 

IVc 5 1 1 1 c ( ~ n s t a b l e ) * *  - v c i *  - 
A - I I c ( 7 . 3 )  (33 )  - 

IV9 5 - - - i g ( 4 8 )  
A - I I g ( 7 . 7 )  - ( 2 0 )  

* S = s i l i c a  g e l ,  A = a l u m i n a  Even d u r i n g  c r y s t a l l i s a t i o n ,  l I I c  was p a r t i a l l y  
c o n v e r t e d  t o  Vc. As s u c h  t h e  y i u l d s  c o u l d  n o t  be a c c u r a t e l y  e s t l r n a t e d .  

111 o - e  R '  V a-c 
111 1, g 

o R - C H P ~  2 , R ' = H ; ~ : R = C H ~ P ~ , R ' = H ; C : R = C H ~ , R ' = H ; ~ ' R = C H ~ P ~ , R ' = C H ~  

e R = H ,  R1=Ph ;  f ' R = R ' = C H  ; g : R = C H  Ph. R 1 =  CH 
3 2 3 

a r i n g - c h a i n  t a u t o m e r i s m  of a n  intermediate c a r b i n o l a m i n e  t h a t  n e c e s s i t a t e s  hydra-  

t i o n  a t  t h e  C2-N3 d o u b l e  bond (Scheme) .  As t h e  open-chain  amide  was n o t  o b t a i n e d  

by  c h r o m a t o g r a p h y  t h r o u g h  s i l i c a  g e l  o r  by  a c i d / b a s e  t r e a t m e n t  of t h e  d i h y d r o  

d e r i v a t i v e ,  o b v i o u s l y  t h e  h y d r a t i o n  mus t  h a v e  been i n d u c e d  by  a l u m i n a  which i s  

known 12-15 
t o  c a u s e  a v a r i e t y  of s u r f a c e  c a t a l y s e d  s e c o n d a r y  r e a c t i o n s .  

T h e  c o n v e r s i o n  of d i h y d r o q u i n a z o l i n e s  t o  q u i n a z o l i n c s  e v i d e n t l y  r e q u i r e s  an 

a v a i l a b l e  h y d r o ~ e n  a t  Ng f o r  e l i m i n a t i o n  s i n c e  q u i n a z o l i n o n e s  we re  o b t a i n e d  

i n s t e a d  when e i t h e r  of t h e  n i t r o l e n  a toms  was s u b s t i t u t e d .  

T h e  o x i d a t i o n  of t h e  r e a c t i v e  m e t h y l e n e  g r o u p  a t  C-4 c o n c e i v a b l y  i n v o l v e s  a f r e e  



' ( Z ~ ~ ~  'zq 'HZ)  5Z.P ' ( 4 d z ~ ~ 3  ' s  'HZ)  ES'E XmU HI ! E Z ~ T  ! 3 0 6 ~ T  .d.U :qII 
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4.32 (2H, d ,  J_ = 6Hz, ArCE2NHCO), 5.75 (IH, b r ,  NKOI, 6.50-7.30 (9H, rn, A r H ) ;  

>,IS nl/z 240 (id'), 149, 121, 106 (100%). $1, 77. 

I I c :  m.p. 114%  it." m o p .  1 1 3 . ~ ~ ~ ) ;  ir 1658, 1641, 1615; 'H n m r  2.00 (3H, s, 

ccCg3), 4.30 (2H, b r ,  ArNE2), 4.38 (2H, d ,  J_ = 6Hz, ArCx2NHCO), 5.82 ( I H ,  b r ,  

NHCO), - 6.66-7.34 (4H, m, ArH); MS m/f 164 (M'), 149, 121 (100/) ,  106, 76, 43. 

I I f :  m.p. 101 '~;  'H n m r  2.01 (3H, s ,  CCC13!3), 2.79 (3H, s ,  NHCE3), 4.39 (2H, d ,  

J - = 6Hz, A ~ c $ N H c ~ ) ,  5.73 (lH, br, N W ) ,  6.45-7.35 (4H, rn, ArH); hlS rn_/r 178 

(hi+, 100/) ,  135, 120, 119, 118, 91. 

I Iy :  m.P. 91-93%; i r  1653; 'ti n m r  2.78 (3H, s ,  NHCH3), 3.56 (2H, s ,  L.CC~2Ph), 

4.33 (ZH,  d ,  J_ = 6Hz, A ~ C ! ~ ~ N H C O ) ,  4.90 ( l H ,  br, ArNH), 5.65 ( lH,  b r ,  N~C01,6.03- 

7.30 (9H, m ,  A ~ H ) ;  MS m/z 254 (Mf), 163, 135, 120, 119, 118 (100/), 91, 77. 

I I I a :  m.p. 171%; i r  1650, 1618; 'H nmr 4.61 (2H, s ,  ArCIj2N2N), 5.13 ( l H ,  s ,  

CEPh2), 6.66-7.50 (14H. m, A r H ) ;  MS m/r 298 ( h i t ) ,  297 ( 1 0 W ) ,  219, 193, 167, 

165, 152, 131, 105, 104, 77. 

I I I b :  m o p .  2 1 3 ' ~  (dec.1; ir (KCI) 1660, 1640, 1630; 'H n m r  4.05 (2H, s ,  ArCE2Ph), 

4.65 (2H, s ,  &Ct&NH), 6080-8.00 (9H, m, ArH); MS m / z  - - 222 (M'), 221 (100/) ,  

194, 143, 131, 105, 104, 91, 77. 

1 I I Id :  m o p .  245-247% ( d e c . ) ;  i r  1658, 1638; 1i n m r  3.14 (3H, 5 ,  NCH3), 4.45 

(2H, 5 ,  ArCH2Ph), 4.73 (21-1, s ,  ArCi&N), 6.80-7.80 [DH, m,  ArH); MS mjr 

236 (M+) ,  235, 220, 219 ( loo/) ,  91, 77. 

I I I e :  m.p. 1 2 2 ' ~   it.'^ m.p. 119 '~ ) ;  i r  1617; 'H n m r  4.96 (2H, s ,  A~CE~N) .  

8.16 (LH, 5 ,  C2-H), 6.92-8.48 (9H, m, ArH); MS mj; 2W (M'), 207, 130, 77. 

20 Vo: m.p. 7 0 ' ~  ( L i t .  m.p. 59-60'~); i r  1620; 'H nmr 4.43 (2H, s ,  A ~ C H ~ P ~ ) ,  

7.20-8.00 (9H, m. A r H ) ,  9.20 (1H. 5 ,  C4-E); EAS g/; 220 (M', 100$), 219, 

193, 166, 130, 117, 103, 91, 77, 76. 

Vc: O i l  i ~ i t . ' l  b.p. 255'~/atm); i r  1619; 'H n m r  2.95 (3H, s ,  ArCH3), 7.54- 

8.18 (4H, m, ArH), 9.38 (lH, s ,  C4-E); MS r n_ /&  144 (hl+, 100/) ,  143, 129, 117, 

103, 102, 76. 

V I :  m.p. 180'~; i r  1616; 'H n m r  4.51 ( 4 ~ ,  s ,  2 x ArCf12Ph), 7.20-8.20 (18H, m ,  

ArHl; KS 3/L 438 1 ,  100$), 437, 256, 219, 218, 91. 
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