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SYNTHETIC COMMUNICATIONS, 21(2) ,  173-181 (1991) 

A NEW SYNTHESIS OF 2-ARYL-PH-PYRAZINO[ 2,1-b] QUINAZOLIN- 
3,6( IH,4H)-DIONES 

* 
P.S.N. Reddy  and  Ch. Nagara ju  

D e p a r t m e n t  of C h e m i s t r y ,  O s m a n i a  Universi ty ,  
Hyderabad  500 007, India 

ABSTRACT A n e w  syn thes i s  of 2-aryl-2H-pyrazino [ 2, I-b ] quinazol in-  
3 ,6(1H,4H)-diones s t a r t i n g  f rom 2-chloromethylquinazolin- 
4(3H)-one is  descr ibed.  

P y r a z i n o  [ 2 , l - b  ] quinazol in-6-ones a r e  known to exh ib i t  

s e d a t i v e ,  hypno t i c  and  t ranqui l iz ing a c t i v i t y  . T h e y  w e r e  syn thes i sed  

e a r l i e r  by r e a c t i n g  a n t h r a n i l i c  ac id  wi th  p ipe raz ine  d e r i v a t i v e s  , 

or th rough  an th ran i l i c  ac id  p e p t i d e  i n t e r m e d i a t e s  . We r e p o r t  h e r e  

a s imple  and  e f f i c i e n t  syn thes i s  of  t h e  t i t l e  compounds  s t a r t i n g  f rom 

2-chloromethylquinazolin-4(3H)-one (3). 3 is p repa red  by us in 58% 

yield by a new p r o c e d u r e  involving d e h y d r a t i v e  cyc l i s a t ion  of 2- w - 

chloroacetylarninobenzarnide (2) in PPE. 2-Chloromethylquinazolin- 

4(3H)-one (3) reacts wi th  ani l ine,  4-methyl- ,  4-ethyl-,  4-rnethoxy-, 

4-ethoxy-,  and 4-chloroani l ines  in e t h a n o l  t o  -yield t h e  co r re spond ing  

2-arylarninornethylquinazolin-4(3H)-ones (4) in 40-52%. T h e  s t r u c t u r e s  

* To w h o m  c o r r e s p o n d e n c e  should be  addressed.  
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174 REDDY AND NAGARAJU 

w e r e  c o n f i r m e d  by IR ( v  NH 3400,  v C O N H  3150  and v CO 1670- 

1680 c m - I ) ,  IH-NMR ( 6 NH 5.1 - 5.8, 6 C H 2  4.0 - 4.3) and m a s s  

s p e c t r a l  d a t a .  R e a c t i o n  of 4 wi th  c h l o r o a c e t i c  anhydr ide  or ch lo ro -  

a c e t y l  c h l o r i d e  r e su l t ed  in r e g e o s p e c i f i c  a c y l a t i o n  of an i l i ne  NH to 

yield 2-N-chloroacetylarylaminomethylquinazolin-4(3H)-ones ( S ) .  T h e  

m e t h y l e n e  p r o t o n s  a p p e a r e d  as a s ing le t  in t h e  IH-NMR s p e c t r u m  

due  t o  t h e  a b s e n c e  of vicinal  NH. When s t i r r e d  in d ioxane - t r i e tny l  

a m i n e  m i x t u r e ,  5 u n d e r w e n t  d e h y d r o c h l o r i n a t i v e  cyc l i s a t ion  t o  yield 

2-aryl-2H-pyrazino [ 2, I-b ] quinazol in-3,6(  lH ,4H) -d iones  (6). In t h e  

90 M H z  'H-NMR s p e c t r a  of 6,  'an i n t e r e s t i n g  f e a t u r e .  is t h a t  t h e  

t w o  m e t h y l e n e  g r o u p  p r o t o n s  have  t h e  s a m e  c h e m i c a l  s h i f t  value.  

But,  t h e  d e c o u p l e d  "C-NMR s p e c t r u m  of 6d showed  t w o  s e p a r a t e  

s ignals  for t h e  t w o  m e t h y l e n e  c a r b o n s  ( 6 53.76 and  55.51). Ea r l i e r  
n 

R a j a p p a  and Advani '  also r e p o r t e d  s imi l a r  p a t t e r n  for  2-methyl-PH- 

py raz ino  [ 2,  I - b ]  quinazolin-3,6(1H,4H)-dione. T h e  m a s s  s p e c t r a  of 6 

showed loss of CO, A r N C O  & A r N ( C H  ) C O  f r o m  M: as t h e  c h a r a c -  

t e r i s t i c  f r a g m e n t a t i o n  p a t t e r n .  
2 2  

2 C O N H 2  , aNH2 -acoNH2 N H C O C H 2 C l  - d i : H 2 c  [ 

1 2 I 3  
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PYRAZINO[2,1-b]QUINAZOLIN-6-ONES 175 

1. CICOCH2CI, 2. PPE, 3. ArNH2, 4. (CICH2C0)20 or CICOCH2CI, . Et3N 

a b C d e f 

6 5  3 6 4  5 2 6 4  3 6 4  5 2  6 4  6 4  

- 
C H 4-H CC H 4-ti C C H 4-H COC H 4-H C OC H 4-ClC I !  

EXPERIMENTAL 

2- w -Chloroacetylarninobenzarnide (2) 

C h l o r o a c e t y l  ch lo r ide  (5  ml ,  b.p. 105-106 O C ,  F luka )  in 

b e n z e n e  (50 ml)  w a s  added  d ropwise  t o  a m i x t u r e  of 2-aminoLen- 

z a m i d e  (1 ,  5g, Fluka) ,  pyridine (10 ml, b.p. 115OC, Merck)  and b e n z e n e  

(50 ml )  and s t i r r e d  for 1 h. 2- o -Ch lo roace ty l  a m i n o b e n z a m i d e  (2) 

s e p a r a t e d  o u t  f rom t h e  r e a c t i o n  mixture .  I t  w a s  f i l t e r ed ,  washed  

with w a t e r  (250 ml) ,  dr ied and r ec rys t a l l i s ed  f r o m  benzene -me thano l  

5 (1 : l )  so lven t  mix tu re ,  yield 71%, m.p. 17O-17l0C (li t .  m.p. 171°C) . 

2-Chloromethylquinazolin-4(3H)-one (3) 

2- w -Chloroacetylaminobenzamide (2, 2.1 g, 1 m m o l )  w a s  

dissolved in po lyphospha tee thy l  ester (20  ml)  by warming  on a s t e a m  

b a t h  and h e a t e d  f u r t h e r  for 8 h, coo led  and poured in cold w a t e r  

(100 ml). 2-Chlorornethylquinazolin-4(3H)-one (3) t h a t  s e p a r a t e d  ou t  

f rom t h e  aqueous  solut ion w a s  f i l t e r ed ,  dr ied and r ec rys t a l l i s ed  f rom 

6 a c e t i c  acid,  yield 82'10, m.p. 247-248OC (li t .  m.p. 247-248OC) . 
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176 REDDY A N D  NAGARAJU 

2-Arylarninomethylquinazolin-4(3H)-one (4): G e n e r a l  procedure 

A m i x t u r e  of 2-chlorornethylquinazolin-4(3H)-one (3, 2.0 g, 

10 m m o l )  a n d  t h e  a p p r o p r i a t e  an i l i ne  (20 rnmol) w a s  r e f luxed  in 

e t h a n o l  (60 ml). T h e  ref luxing t i m e  var ied wi th  t h e  n a t u r e  of t h e  

subs t i t u e n t (4) 

s e p a r a t e d  o u t  f rom t h e  coo led  r e a c t i o n  m i x t u r e ,  f i l t e r e d ,  d r i ed  and 

r e c r y s t a l l i s e d  f r o m  e thano l .  

in an i I ine. 2 -A r y I a mi  n o  m e t h y 1 q u i na zol in -4 ( 3 i-l)-one 

4a: 6 h, 52%, 222-224OC (li t .  m.p. 222-224)6, M f a t  m/z  251; Xmax 

315 (log E 3.90), 302 ( log E 4.02), 264 (log E 4.27) and 231 nm ( I rg  E 

4.76); vArNH 3400, UCONH 3150 and U CO 1670 crn-l. 

4b 1 h, 49%, 201-203°C, Mf a t  rn/z 265; X rnax 314 (log E 3.70), 303 

(log E 3.861, 263 (log E 4.08) and 227 nrn (log E 4.56); vArNH 3400, 

V CONH 3150 and VCO 1675 cm-' ; ' H - N M R  (DMSO-d6) : 62.08 (s, 

3H, CH3), 4.02 (d,  2H, CH2),  5.42 ( t ,  lH, NH), 6.55 (ABq, 4H, ArH) 

and  7.18 - 7.98 (rn,  4-ArH, INH) .  

4c 2 h, 47'10, 188-18goC, M? at m/z 279; 1 m a x  314 (log E 3.84), 303 

(log E 3.871, 262 (log E 4.14) and 227 nrn (log E 4.58); v ArNH 3400, 

v CONH 3150 and  v C 0  1675 

0 4d 1 h, 42'10, 186-188 C; M+ a t  rn/z 281; X m a x  315 (log E 3.75), 303 

(log E 3.911, 261 (log E 4.10) and  227 nrn (log E 4.58); v ArNH 3400, 
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PYRAZINO[2,1-b]QUINAZOLIN-6-ONES 177 

v CONH 3150 and CO 1675 c m - l  ; IH-NMR (DMSO-d6 1: 6 4.0 (s, 

3H, OCH3), 4.3 (d, 2H, CH2), 5.8 (t,  IH,  NH), 6.62 (ABq, 4H, ArH) 

and  7.5 - 8.1 ( m ,  4ArNH, I N H ) .  

4e: I h, 40°/0, 184-185OC; Mf a t  m/z 295; h m a x  315 (log E: 3.78), 303 

(log E 3.85), 262 (log E 4.04) and 228 nm (log E 4.52); vArNH 3410, 

v CONH 3160 and v C 0  1680 ern-' ; 'H-NMR (DMSO-d6) : 6 1.25 ( t ,  

3~ CH ), 3.75 (9 ,  2H, OCH2), 3.95 (s, 2H, CH2), 5.1 ( t ,  1H, NH) ,  

6.66 (ABq, 4H, A r H )  and 7.52 - 8.2 (m,  4ArH, INH) .  

' 3  

4f: 7 h, 41%, 213-215OC; M t  a t  m/z 285; h m a x  315 (log E 3.89), 303 

(log E 3.96), 248 (log E 4.46) and 226 nm (log E 4.60); V A r N H  3400, 

u CONH 3160 and v C 0  1670 ern-'. 

2-N-Chloroacetylarylaminomethylquinazolin-4(3H)~nes (5): General 

procedure 

Method i : A m i x t u r e  of 2-arylaminornethyIquinazolin-4(3H)-one (4, 

Ig) and  c h l o r o a c e t i c  anhydr ide  ( I  g, m.p. 56-59"C, Ald r i ch )  in m e t h y -  

lene ch lo r ide  (40 m l )  w a s  s t i r r e d  at room t e m p e r a t u r e .  T h e  r e a c t i o n  

t i m e  v a r i e d  wi th  t h e  s u b s t i t u e n t  in an i l i ne  moiety.  A f t e r  t h e  

c o m p l e t i o n  of t h e  r e a c t i o n  (v ide  t lc)  t h e  so lven t  w a s  r e m o v e d  and 

t h e  r e s idue  w a s  t r e a t e d  wi th  w a t e r  (2 x 10 ml). 2-N-Chloroacetyl-  

arylaminomethylquinazolin-4(3H)-ones (S), t hus  o b t a i n e d  w a s  f i l t e r ed  

and  r e c r y s t a l l i s e d  f r o m  benzene.  
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I 78 REDDY AND NAGARAJU 

Method ii: To a m i x t u r e  of 2-arylaminomethyIquinazolin-4(3H)-one 

(4, lg) and p o t a s s i u m  c a r b o n a t e  (2  g, M e r c k )  in a c e t o n e  (80 ml) ,  

c h l o r o a c e t y l  ch lo r ide  ( 1  ml, b.p. 105-106°C, F iuka )  w a s  added  and 

t h e  r e a c t i o n  m i x t u r e  w a s  r e f luxed  for  6 h. T h e  solution was  f i l t e r ed ,  

and t h e  sol id  po r t ion  w a s  washed  w i t h  w a t e r  (100 ml )  d r i e d  and  

r e c r y s t a l l i s e d  f r o m  benzene .  

5a: 5 h, 77% (72%), 161-163°C; Mf at m/z 327; 

304 (log E 4.121, 265 (log E 4.35) and 225 nm (log E 4.95); vCONH 3160 

a n d  v CO 1685 & 1660 crn ; 2 

4.87 (s, ZH, CH2), 7.13 - 7.83 (m,  8ArH, 1NH) and  8.3 (d,  111, ArH). 

m a x  315 (log E 4.03), 

- 1  1 H-NMR (CDC13) : 63.91 (s, 2H, CH 1, 

5b: 1 h, 78% (70%), 173-174OC; M t  a t  m/z  341; X m a x  315 (log E: 

3.83), 304 (log ~ ' 3 . 9 1 ) ,  263 (log E 4.12) and 224 n m  (log E 4.72); 

v CONH 3150 and u CO 1690 & 1660 a n - '  ; IH-NMR (CDCI,) 62.35 

(s, 3H, CH ), 3.92 ( s ,  2H, CH2),  4.88 ( s ,  2H, CH2),  6.96 - 7-74 (m, 

7ArH, INH)  and  8.32 (d,  IH, ArH). 

3 

5c: 1 h, 79% (71%), 189-19OoC; M: at m/z 355; h m a x  319 (log E3.93), 

304 (log E 3.99), 265 (log E 4.24) and 224 nm (log E 4.86); VCONH 

3150 and  VCO 1695 & 1655 crn-I. 

0 
5d: I h, 84% (74%), 183-185 C; M: at m/z 357; Xrnax 317 (log E 3.93), 

303 (log f 4.06), 266 (log f 4.26), and 225 nrn (log E 4.86); vCONH 

3150 a n d  vCO 1690 & 1660 ern-' ; IH-NMR (CDC13) 63.8 (s, 3H, 

OCH ), 4.0 (s,  2H, CH2), 4.8 (s, 2H, CH2), 6.6 - 7.6 (rn, 7ArW INH) 

a n d  8.0 (d, IH,  ArH). 
3 
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PYRAZINO[2,1-bJQUINAZOLIN-6-ONES 179 

5e: 1 h, 60% (62%), 174-175OC; MT a t  m/z 371; h m a x  315 (log E 3.96), 

303 (log E 4.01), 265 (log E 4.30) and 230 nm (log 4.88); UCONH 

3175 and VCO 1685 & 1655 c r n - l ;  'H-NMR (CDCl3): 6 1.48 (t, 3H, 

CH3) ,  4.01 (q, 4H, OCH2,  CH2) ,  4.86 (s, 2H, CH2) ,  6.69 - 7.74 (m, 

7ArH, INH)  and 8.17 (d, lH,  ArH). 

5 f  6 h, 82% (7g0/0), 131-132°C; MT a t  rn/z 361; Xmax 314 (log ~ 3 . 9 4 ) ,  

304 (log E 4.02), 265 (log E 4.59) and 225 nm (log E 4.86); uCONH 

3175 and V C O  1675 & 1650 cm-I. 

2-Aryl-2H-pyrazino [ 2, I-b ] quinazolin-3,6( lH,4H)-diones (6): General 

procedure 

To a solution of 2-N-chloroacetylarylaminomethylquinazolin- 

4(3H)-one (5, 0.6 g) in hot dioxane (15 ml, b.p. 100-102°C, Merck) 

t r ie thylamine ( 1  ml, b.p. 89OC, Merck)  was added. The  react ion 

mixture  w a s  s t i r red  for 24 h a t  room t e m p e r a t u r e  and poured in 

water  (120 ml).  2-Aryl-2H-pyrazino [ 2, I-b 1 quinazolin-3,6(1H,4H)- 

diones (6) t h a t  separa ted  out from the aqueous solution was f i l tered,  

dried and recrystal l ised from benzene. 

6a: 93%, 195-196OC, Mt a t  m / z  291; Xmax 317 (log E 3.84), 304 

(log E 3.92), 268 (log E 4.27) and 225 nm (log E 4.79); V C O  1685 cm- ' ;  

'H-NMR (CDCl3) 6 4.9 (s, 2H, C H 2 ) ,  5.1 (s, 2H, C H 2 ) ,  7.22 - 7.92 

(m, 8H, ArH) and 8.43 (d, l H ,  ArH). 
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REDDY AND NAGARAJU 180 

6b: 93%, 199-2OIoC; Mf at m/z  305; hmax 316 ( l o g €  3.65), 304 (log E 

3.72), 267 (log E 4.06) and 225 nrn (log E 4.59); u C 0  1685 & 1675 crn-l; 

I H - N M R  (CDC13) 6 2.37 (s, 3H, CH3), 4.93 (s, 4H, 2 x CH2),  7.23 - 

7.72 (m, 7H, ArH)  and 8.42 (d, I H ,  ArH). 

6c: 92%, 212-213OC; Mf a t  m/z  319; hmax 316 (log E 3.82), 304 

(log E 3.89), 267 (log E 4.26) and 225 nrn (log E 4.77); v C O  1685 & 

1675 crn-' ; IH-NMR (CDCI3) 61.21 ( t ,  3H, CH3), 2.58 (4, 2H, CH2), 

4.89 ( s ,  4H, 2 x CH ), 7.18 - 7.75 (rn,  7H, ArH) and 8.28 (d, lH, ArH). 2 

6d: 83%, 206-208'C; M +  at rn/z 321; Xrnax 316 (log E 3.681, 304 

(log E 3.72), 268 (log E 4.11) and 225 nm (log E 4.59); u c o  1675 crn-i 

'H-NMR (CDC13) 6 3.82 (s, 3H, OCH3), 4.91 (s, 4H, 2 x CH2), 6-89 - 

7.81 (m, 7H, ArH) and 8.38 (d, IH, ArH); 13C-NMR (CDCl3) d 45.537 

(OCH3), 53.763( I ) ,  55.510(4), 114.650(2'), 120.280(6a), 126.333( lo),  

126.956(8), 127.113(7), 127.460(3'), 132.414(1'), 134.867(9), 147.163(10a), 

148.368(4'), 158.646( 1 la) ,  160.100(6) and 164.209(3). 

6e: 92%, 233-234OC; MT a t  rn/z 335; X rnax 316 (log E 3.92), 304 

(log E 4.02), 268 (log E 4.45) and 225 nrn (log E 4.91); u C 0  1690 & 

1665 crn-l; 'H-NMR (CDC13) 6 1.51 ( t ,  3H, CH3), 4.04 (9, 2H, CH2), 

5.06 (s, 4H, 2 x CH2), 6.98 - 7.79 (rn, 7H, ArH) and 8.26 (d, lH, ArH). 

6f: 83%, 244-245OC; M+ at rn/z 325; hmax 315 (log€ 3.99), 304 (log E 

4.07) and 266 nrn (log E 4.48); v C 0  1690 & 1675 ern-'. 
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