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3-NAPHTHYL-4-QUINAZOLONE INFRARED AND 

NUCLEAR MAGNETIC RESONANCE BAND ASSIGNMENTS 

Key Words: I R ,  NMR, Quinazolones 

V i r g i l  I. Stenberg, Eland K. Narain, and Nisheeth S r i vas tava  

Department o f  Chemistry, U n i v e r s i t y  o f  N o r t h  Dakota 

Grand 

ABSTRACT 

The i r  and nrnr 

examined. There a r e  

Forks, N o r t h  Dakota 58202 

p e c t r a  o f  24 3-naphthy l -4-quina i l o n e s  were 

t h r e e  p r i n c i p a l  i r  bands i n  t h e  1500 and 

The f i r s t  a t  1685-1705 cm-’ 1705 cm-l r e g i o n  o f  t he  spec t ra .  

i s  assigned t o  t h e  t e r t i a r y  arnide carbonyl  (ArCONR2), t he  second 

a t  1593-1645 cm t o  t h e  a n i l  chromophore (ArN=C-N) and t h e  t h i r d  

t o  t h e  naphthalene r i n g  

-1 

a t  1600 cm-l. The nrnr band assignments 

a re  s tr a i  gh t forward . 

We now wish t o  r e p o r t  t he  i n f r a r e d  ( i r )  and  n u c l e a r  magnetic 

resonance (nmr) data f o r  twen ty - fou r  s u b s t i t u t e d  quinazolones 

w i t h  va r ious  s u b s t i t u e n t  groups on t h e  3 p o s i t i o n  and t h e  benzen- 

o i d  r i n g .  These were synthes ized (1,Z) and t e s t e d  f o r  t h e i r  a n t i -  

convulsant  and an t i  hernolyt i  c p r o p e r t i e s  ( 3 ) .  
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ng the inf ra red  spectra of quinanzolones, there i s  

controversy on the band assignment within the  1500- 

Of the three  principal bands 1700 cm-' region of the spectrum. 

present,  a l l  the reports a r e  in agreement t h a t  there i s  a strong 

carbonyl s t re tch ing  band in  t h i s  region and another f o r  the  imine. 

The question comes from the appearance of a t h i r d  b a n d  i n  the region 

which confuses the  imine band assignment. The confusion of band 

assignments o f  the  quinazolones comes in pa r t  from nomenclature 

and categorization of  compounds. Structures I to I11 a re  a l l  

regarded to  be quinazolones y e t  each would be expected t o  give 

the  r i s e  t o  d i f f e ren t  i r  bands. This report  describes the most 

I I 1  I11 

complete l i s t  of i r  data on  the subs t i tu ted  s t ruc tu re  11. Hence, 

Table 1 l i s t s  i r  absorption of der iva t ives  o f  I1 only. 

Beside the  r e l a t ive ly  nonvariant 1600 cm-l i r  band of the 

naphthalyl groups ( 4 )  at tached t o  the quinazolones of Table 1 ,  

one of the remaining two bands o f  the  1500-1700 an-' region i s  

t h a t  a t t r i b u t e d  to  the amide carbonyl, e., from 1685-1705 cn- 

The region i s  made more broad than i s  necessary t o  incorporate 

the  data of  Table 1 ,  in order t o  include the appropriate data 

of reference ( 5 ) .  All o f  the  compounds of  

1 
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IR AND NMEt OF QULNAZOLONES 851 

Table 1 a r e  t e r t i a r y  amides and therefore will  have a s ing le ,  

intense carbonyl band (amide I ) .  The assignment i s  logical based 

on empirical calculations.  In these ca lcu la t ions ,  the  base value 

fo r  a 6-membered lactam i s  1677 cm-’ (6), and conjugation of the 

amide with an aryl group lowers the frequency by 15 cm-l t o  

1692 cm-l. 

range. Further, the range agrees with the e a r l i e r  assignments 

of Culbertson e t  a l .  (5 )  who located the quindzolone carbonyl 

b a n d  a t  1637-1704 crn-l. 

a lower values than ours. This i s  because o thers  have included 

quinazolones of s t ruc ture- types  I and  I11 in t h e i r  range assign- 

ments. 

This i s  in agreement w i t h  the  observed wavelength 

However, t h i s  assigned range began  a t  

The irnine band, o r  more properly the an i l  band (ArN=C-PI), 

of t he  quinazolones can now be assigned t o  the  region 1593 to  

1645 cm-’ from the data o f  Table 1 and t h a t  o f  Culbertson e t  a l .  

( 5 )  f o r  3-methyl-4-quinazolone (1612 cm-’) and  2,3-dimethyl-4- 

quinazolone (1593 cm-’). T h e  l a t t e r  two bands were previously 

assigned with a l e s s e r  degree of cer ta in ty  ( 5 ) .  Chakravarti 

._ e t  - a l .  ( 7 )  have already directed a t t en t ion  t o  s t ruc tu re  I in 

t h e i r  work on the a lka lo ids  of Glycosniis arborea and have 

re in te rpre ted  the  i r  assignments o f  Culbertson e t  a l .  ( 5 ) .  

According t o  the  reassignments, the compounds with s t ruc tu re  I 

have a band associated with the  amide-conjugated imine a t  1531 

cm i n  addition to  the amide carbonyl bands. Consistent with 

the above in t e rp re t a t ion ,  3-methyl-4-quinazolone absorbs a t  

- 1  . 
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1676 cm-l (C=O) and 1612 cm-l (ArN=C-N) ( 5 )  and 2,3-dimethyl-4- 

qu inazo lone  absorbs a t  1675 cuy1 (C=O) and 1593 cm-’ (ArN=C-14) 

(8a ) .  

The n a t u r e  o f  a and B naph thy l  a t tachment  on n i t r o g e n  a t  

p o s i t i o n  3 c o u l d  a l s o  be d i f f e r e n t i a t e d  by i r .  

gave bands i n  t h e  r e g i o n  1375-1425 crn-l (8a)  and 810-758 cm-’ (8b)  

w h i l e  8 - s u b s t i t u t e d  naphthalene quinazolones showed t h r e e  absorp- 

t i o n  bands a t  862-835 cm-’. 

1600 cm-’ appeared i n  a l l  cases as expected (4, 8b), and shou ld  

n o t  be confused w i t h  a n i l  abso rp t i on .  Fu r the r ,  a h i g h e r  f requency 

band i n  t h e  r e g i o n  1340-1352 cm-’ due t o  c o n j u g a t i o n  o f  t h e  e l e c -  

t r o n  p a i r  of  t h e  n i t r o g e n  atom w i t h  t h e  r i n g ,  caus ing a double- 

bond c h a r a c t e r  t o  t h e  C-N bond and a lower  f requency band i n  

v i c i n i t y  o f  1280-1290 cm-l due t o  C-N s t r e t c h i n g  was observed 

i n  a l l  cases. 

i s  ass igned t o  N-CH3. 

The a lpha isomers 

A s t r o n g  band i n  t h e  v i c i n i t y  o f  

I n  a d d i t i o n  the  band i n  t h e  r e g i o n  1438-1450 cm-’ 

The nrnr s p e c t r a  o f  t h e  24 quinazolones i n  CDC13 were s tud ied .  

The l a r g e s t  s i g n a l  w h i c h o c c u r r e d a t  6 2.13-2.34 was assigned t o  

methy l  group p ro tons  on p o s i t i o n  C-2. Another  sharp s i g n a l  i n  

t h e  r e g i o n  6 2.48-2.67 c o u l d  be assigned t o  methyl group p ro tons  

l o c a t e d  n e x t  t o  t h e  benzene r i n g .  F o r  t h e  compounds o f  Table 2, 

t h e  s e t s  o f  s i g n a l s  around 6 7.10-8.45 a re  due t o  p ro tons  f rom 

benzene and naphthalene r i n g s .  For comparable compounds, Gasper 

(9 )  r e p o r t s  6 7.75-8.63 and C h a t t e r j e e  and Raychaudhari g i v e  

7.05-8.40 (10 ) .  
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I n  t h e  nmr s p e c t r a  o f  t hese  qu inazo lones  (Tab le  21, b o t h  t h e  

me thy l  and a r o m a t i c  p r o t o n s  (phcny l  and n a p h t h y l )  appeared a t  

h i g h e r  chemical  s h i f t s  i n  t h e  compounds w i t h  B-naphthy l  l i n k a g e s  

compared t o  those  w i t h  a -naph thy l  s u b s t i t u t i o n .  D i f f e r e n t  s u b s t i -  

t u e n t s  on t h e  benzene r i n g  d i d  n o t  cause any a p p r e c i a b l e  change i n  

t h e i  r chemical  s h i f t s .  

EXPERIMENTAL 

The nmr s p e c t r a  were taken  on a Var ian  Assoc ia tes  A-60 

i n s t r u m e n t  u s i n g  t e t r a r n e t h y l s i l a n e  as an i n t e r n a l  s tandard  

and d e u t e r i o c h l o r o f o r m  as s o l v e n t .  The chemical  s h i f t s  a r e  

g i v e n  i n  I' va lues .  The i r  s p e c t r a  were o b t a i n e d  on a Beckcian 

Model IR-12 i n  s p e c t r a l  grade c h l o r o f o r m  u s i n g  matched c e l l s  

t o  n u l l i f y  most o f  t h e  s o l v e n t  peaks. 

a r e f e r e n c e  and peaks were c o r r e c t e d  t o  t h e  n e a r e s t  wave number. 

P o l y s t y r e n e  was used as 
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