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k!!agnetic Anisotropic  E f f e c t  As Demonstrated by High Wesolution 
PHR in Some Benzoxazinonee , Quinazol inanes  and  Thei r  Thiono 
Analogues 

b 
Mohamed F. Abdel-Megeed and A. Teniou 

Chemistry Deratment, Facul ty  of Science,  Tanta  Univerai ty  , 
Tauta , Egypt 

A number o f  3,l -benzoxazin-4-ones and 4(3H_)-quinazolinones 
and t h e i r  th iono  analogues were recorded n i t h  high r e e o l u t l o n  
‘E NMR 400 MHz spectrometer .  The magnetic a n i s o t r o p i c  e f f e c t  
o f  (C=O) and (C=S) groups was a l s o  diecuseed. The s tudy  of 
l€l NMR chemical shift c o r r e l a t e d  t o  2-D PMR d l o r e d  t h e  com- 
p l e t e  assignment of such s t r u c t u r e .  The i n t r o d u c t i o n  o f  sul- 
phur atom h a s  i n f l u e n c e d  remarkably t h e  chemical s h i f t  of 
E5 o f  t h e  benzeniod moiety as w e l l  as the chemical s h i f t  o f  
t h e  two o r t h o  p r o t o n s  o f  t h e  phenyl group. 

In the l i t e r a t u r e  we have only  found s c a t t e r e d  and w s t -  
ematic  i n f o m a t i o n  on t h e  n u c l e a r  magnetic r e w n a n c e  of 3.1- 
benmxaein-4-ones, 4(3g)-quinazolinonee and t h e i r  tbiono analo- 
g u e ~ ” ~ .  We d s h  to  r e p o r t  t h e  IH NMR d a t a  of elevem d e r i v a t i v e s  
o f  1 ,j-benzoxazin-4-one and 4 ( 3 ~ ) - q u l n a z o l i n o n ~  as re11 ae 
t h e i r  th iono  analogues d t h  v a r i o u s  s u b s t i t u t e n t  gruops on t h e  
2- and 3-pos i t ions  ol the  h e t e r o c y c l i c  nucleus.  

6-Brorno-Z-phenyl-~,l-benzoxazin-~-one & was obta ined  from 
t h e  r e a c t i o n  of 5-bromoauthranlic a c i d  and b e n m y l  chloride 
in ppridinm a8 a r e a c t i o n  medium8. The corresponding 6-bromo- 
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ABDEL-MEGEED AND TENIOU 564 

2-phenyl-4(38_)-quinazolino~. 2 2  was p r e p a r e d  by the  a c t b  
o f  formamids on B9. The t h i o n o  analogues, 6-bromo-2-phenyl- 
3,l-benzothaizin-l+-thioae lb- and 6-bromo-2-phenyl-J+(3lj)- 
quinazol lnone-l i - thione 2b were o b t a i n e d  by t h e  r e a c t i o n  o €  
- l a  o r  22  w i t h  phosphorus p e n t a s u l p h i d e  s o l u b i l i x e d  in tr i-  
e t h y l m i n e  i n  the  p rosence  o f  a c e t o n i t r i l e " .  3 - S u b a t i t u t e d  
2-phenyl-4(3~)-quinazolinones a, 
by the r e a c t i o n  o f  &a wi th  h y d r a z i n e  h y d r a t e ,  phehyl  hydra- 
z i n e  and a n i l i n e ,  r e s p e c t i v e l y .  Whereas, t h e  co r re spond ing  
t h i o n e s  2, 2 and were formed by t h e  r e a c t i o n  o f  2, 2 
and 2 w i t h  t r i e t h y l a m i n e  s o l u b i l i s e d  phosphorue pentarruLphide 
6-Bromo-2-phenyl-j(p-cblorophenylidene)-~(~~~-quinazol inone 
was o b t a i n e d  from t h e  r e a c t i o n  o f  3," w i t h  p-chlorobenzaldehyde 

and 3e were o b t a i n e d  

X 

a ; X = O  

x 

X 

b i X = S  

X 9 

zp 0 ' 6% 
2 S '6'5 
2 0 C6H5 
24 S '6*5 
22 0 CH3 
2 S CH3 
26 0 'sH5 

0 
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MAGNETIC ANISOTROPIC EFFLCT 5 0 5  

Hi& resolut ioni  proton magnetic resonance (400 Hz) data o f  
these  compounds a r e  c o l l e c t e d  in Table 1 .  Table 1 r e p r e s e n t s  
a complete assignment of  t h e  t o t a l  p ro tons  of  t h e  compound 
under i n v e s t i g a t i o n .  

I t  is noteworthy t o  mention t h a t ,  H 5  o f  t h e  4(3H)-quinazol- 
i n o n e s  or 4(3H_)-quinazolinethiones appears  at  6 = 8.21-8.86 Fpm. 
The chemical shift o f  H5 is highly inf luenced  by t h e  magnetic 
a n i s o t o p i c  e f f e c t  of  t h e  carbonyl or th iocarhonyl  groups. T h u s ,  
t h e  H5 chemical shifts of  t h e  quinaeol ine th ione  d e r i v a t i v e a  1t~ 
- 2t1, 2, 2 and zf r e s o n a t e  a t  r e l a t i v e l y  lower magnetic f i e l d  
thane t h o s e  of  t h e  corresponding q u i n a z o l i m n e  d e r i v a t i v e s  h, 

22, 2, 2, 2 and a due t o  t h e  highly r e l a t i v e  e l e c t r o n e g a t l v i t g  
o f  t h e  suphur atom. On t h e  o t h e r  hand, 87 and H8 chemical shift 
appear at 6 = 7.82-7.92 ppm and 6s 7.68-7.76 ppm, r e s p e c t i v e l y  
and ahor a s l i g h t  e f f e c t  in i n t r o d u c i n g  t h e  su lphur  atom. 

t o  the 2-position, r e s o n a t e  at  lower magnetic f i e l d  ( 6 = 7.60- 
7.70 ppm) than  t h e  remaining t h r e e  pro tons  ( 6 = 7.41-7.50 ppm). 
The chemical shift o f  t h e s e  two pro tons  is also a f f e c t e d  by t h e  
a n i s o t r o p i c  magnetic e f f e c t  o f  the su lphur  atom p a r t i c u l a r l y  
in t h e  case  of 2-phenyl-1,3-benzothiazin-4-thione Lb. 

Generally, t h e  two or tho  pro tons  of  t h e  phsnyl ring a t t a c h e d  

Fig. 1 represent  one dimension 18 NI4R spectrum o f  2-phe-1- 
~-(p-~~orophenylidene)-4(j_H)-quinazol inone 25. The spectrum 
comprises o f  a s i n g l e t  l o c a t e d  a t  S =  9.06 ppm a s d g n e d  as 
( = C H I  proton. The 5-posi t ion pro ton  of  t h e  qulnazol inons nucl-  
eus  r e s o n a t e s  as a doublet  a t  6 =  8.45 ppm. The remaining two 
p r o t o n s  a t t a c h e d  t o  t h e  7- and 8-posi t ion8 of t h e  benzeniod 
r i n g  in the q u i n a z o l l m n e  moiety r e s o n a t e  at  6 = 7.86 ppm 
and o f  
p a r a s u b s t i t u t e d  benzene is a l s o  observed by two double ts  with 
apprordmate;y equal  i n t e n s i t i e s  resonate  a t  6 = 7.60 ppm 
and 6 = 7.39 ppm (JM P 9.4 Hz).The two o r t h o  pro tons  of  .the 
phenyl group attached t o  t h e  2-pos i t ion  o f  t h e  qulnazol lnoae 
nuc leus  r e s o n a t e  as m u l t i p l e t  a t  6 = 7.63 ppm, w h i l s t  t h e  
remaining t h r e e  p r o t o n s  of  t h e  some group appear  ae m u l t i p l e t  
a t  6 7.45 ppm. 

6 = 7.68 ppm, r e s p e c t i v e l y .  A t y p i c a l  A2X2 system 

Fur ther  a d d i t i o n a l  proof f o r  these  f i n d i n g s  is gathered by 
a COSY experiment of  ‘ H  s h i f t  c o r r e l a t e d  t o  t h e  two dimension 
FMR. Figure 2 shows t h e  c o r r e l a t i o n  of H5-H7 a n d  H7-H8 of  t h e  
quinszol inone nucleus.  The c o r r e l a t i o n  of  t h o  phenyl pro tons  
a t t a c h e d  t o  t h e  2-posi t ion as wel l  as  t h e  f o u r  pro tons  of t h e  
p a r a s u b s t i t u t e d  benzene h a s  a l s o  been observed ( c f .  Fig. 2 ) .  
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g- 

2II0 , jH ( ArH) 
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0 -  

1 Fig. 2 : 400 MHz H s h i f t - c o r r e l a t e d  2-D (WM-400) for 0.1 M 
(3g) i n  (CDC13) at  303' K. A COSY experiment with 
P-type s e l e c t i o n .  Parameters: x1 = 512 , x2 = 1K 
N 5 = 1 6 , H 1 =  1 K , R 2 = 2 K ;  W , = + ! ~ O O B Z ,  
W p  = lKHz , r e c y c l e  delay 3 6ec. , t l  = 1 m6ec. 
Acquisit ion ca 8 hours , transform ca  90 min. with 
s i n e  b e l l  i n  t2 , squared s i n e - b e l l  (pseudo-echo) 
i n  t, . 
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MAGNETIC ANISOTROPIC EFFECT 509 

6-Bromo-2-phenyl-3,1-benzoxazi11~4-0ne la was prepared accord- 
8 l n g  t o  t h e  method descr lhed  by Bain and Smally . 

l n g  t h e  P a t e l  and P a t e l  method'. 
6-Bromo-2-phenyl-4(3H)-qulnazoli~ne was prepared fo l lon-  

6-Bromo-2-phenyl-j,1-benmthdzine-4-thlone lb, 6-bromo-2- 
phenyl-~(~H_)-qulnazollne-~-thlone and 6-bromo-3-substltuted- 
~(~H_)-qulnazollne-~-thlone 2, and were prepared accord- 
i n g  t o  t h e  methad r e p o r t e d  by Dash 84 S 1 O .  

6-B~mo-2-phenyl-~-substltuted-~(~~)-quinazoli~nes 2, 2 
and 2 and 6-bromo-2-phenyl-J-(p-chlorophenylldene)-~~~~)- 
qulnazol lnone 3 were prepared according t o  t h e  method descr ibed  
by Teniou' '. 
T l t ~ 4 e 9 , B e n 4 0 _ x a m i _ n o n _ e _ _ a n d _ g u , i , n  
eLhylami,ne-s_0_l_u_~~~~~~-~~0__spho_ru__s-~en4a~u_1_ENd~-~P4S1 O)LGESSX& 
E?ceS!i!re 

The a p p r o p r i a t e  benzoxazlnone or q u l n a z o l l m n 8  ( 1  equlv.)  
In a c e t o n i t r i l e  ( g e n e r a l l y  10 % s o l u t i o n )  was first t r e a t e d  

( 1  equlv.) and t o  thle  s t i r red suspens ion  t r i e t h y l -  
a m h e  rith p4s'o 4 equlv.) was added in t h r e e  p o r t i o n s  u N l e  cool ing  t h e  
mixture  I n  Ice-water t o  moderate t h e  e ld thennlc  reac t ion .  The 
r e s u l t i n g  e o l u t i o n  wae l e f t  e t l r r e d  at  room temperature for 24 
hours  and then poured onto an Ice-cold water. The products  was 
f i l t e r e d  and r e c r y s t a l l i z e d  from e thanol  t o  g i v e  t h e  d e s i r e d  
benzothiazin-4-thlone or quinazoline-4-thione der iva t ives .  

The 'H NMR s p e c t r a  were recorded d t h  a B s k e r  (400 HHz) 
Spectrometer  Node1 (WM-400) In CDCIJ  (5-10 mg/O.4 m l )  and 
t e t r a m e t h y l s i l a n e  as I n t e r n a l  reference.  

k&a_E&!dgpmen_tr The a u t h o r s  would l i k e  t o  thank Dr. C. Brevard, 
Sadis Briiker Spectrosplm, Wlssembourg, France and Dr. S.  Ben- 
ayache, I n s t i t u t e  o f  Chemletry, Constant ine Univers i ty ,  Alger ia  
f o r  generous h e l p  IIL record ing  t h e  high r e s o l u t i o n  (400 HHz) 
'H NMR spec t ra .  
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