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SIMPLE SYNTHESIS OF QUINAZOLONE ALKALOIDS 

ARBORINE AND RUTECARPINE THROUGH IMINOKETENE 

The iminoketene  (4) genera ted  i n  s i t u  from t h e  s u l f i n a m i d e  

anhydr ide  ( z ) ,  p repa red  from a n t h r a n i l i c  a c i d  (& ) ,  r e a c t e d  

w i t h  s e v e r a l  t y p e s  o f  amide t o  g i v e  quinazol in-4-ones  

( 1 2  % 1 4 ) .  Th i s  r e a c t i o n  was a p p l i e d  t o  a t o t a l  s y n t h e s i s  

o f  a r b o r i n e  ( 2 )  and r u t e c a r p i n e  (52). 

I n  p rev ious  we have r e p o r t e d  a nove l  one-s tep  s y n t h e s i s  o f  

qu inazo lones  ( 2 )  by a  c y c l o a d d i t i o n  r e a c t i o n  of t h e  iminoketene  (4) .  
g e n e r a t e d  i n  s i t u  from a n t h r a n i l i c  a c i d  (&) through t h e  s u l f i n a m i d e  

anhydr ide  2 ,  t o  imines  ($1 and a l s o  a  t o t a l  s y n t h e s i s  o f  evodiamine and 

r u t e c a r p i n e  by t h i s  r e a c t i o n  a l o n g  t h e  r e t r o  mass s p e c t r a l  s y n t h e s i s .  

I f  t h i s  r e a c t i o n  would proceed by way o f  a  s t e p w i s e  mechanism a s  shown 

i n  t h e  f o l l o w i n g  scheme, t h e  amide cou ld  r e a c t  w i t h  an  iminoketene  t o  

form quinazolone.  Based on t h i s  i d e a ,  we have i n v e s t i g a t e d  a  r e a c t i o n  

o f  2 w i t h  s e v e r a l  t y p e s  o f  amide and h e r e  wish  t o  r e p o r t  o u r  s u c c e s s f u l  

r e s u l t s .  

Scheme I 



The s u l f i n a m i d e  anhydr ide  I ,  p r e p a r e d  form a n t h r a n i l i c  a c i d  ( A )  
and t h i o n y l  c h l o r i d e  i n  d r y  b o i l i n g  benzene ,  was t r e a t e d  w i t h  2- 

p i p e r i d o n e  ( 1  i n  d r y  benzene  a t  room t e m p e r a t u r e  o v e r n i g h t  t o  g i v e  

a condensa t ion  p r o d u c t ,  mp 99 % 9 9 , 5 ' ~ ,  i n  90 % y i e l d ,  whose i r  [v  max 

(CHC13) 1657 cm-'1 and nmr s p e c t r a  [G(CDCl3I 1.70 '1. 2.30 (4H, m ) ,  

2.80 % 3.15 (2H, t ,  J 6 H z ) ,  3.90 a 4.20 (2H, t, J 6 Hz) ,  7.10 % 7.90 

(3H, rn) and  8.20 ( l H ,  dd,  J 2 and 8 Hz11 i n d i c a t e d  t h i s  compound t o  

h e  6.7.8.9-tetrahydropyrid0[2,1-blquinazolin-11-one ( A x )  . T h i s  s t r u c t u r e  

was proved by d i r e c t  compar isons  w i t h  t h e  a u t h e t i c  sample ,  p r e p a r e d  

1 
i n  82.4 % y i e l d  by t h e  p r e v i o u s  method from 2 and  0-methylpiper idone 

0 ( 2 ) .  by m e l t i n g  p o i n t s  (lit.,3 mp 98.5 1. 99.5 Cl and  s p e c t r a l  compar isons .  

Thus we have  deve loped  a s i m p l e  s y n t h e s i s  o f  qu inazo lone  from a n t h r a n i l i c  

a c i d  and  amide, and a l s o  a c h i e v e d  a t o t a l  s y n t h e s i s  o f  an a l k a l o i d  
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from Mackinlaya s p e c i e s .  3 

S i m i l a r l y ,  3-methoxypiperidone ( and p y r r o l i d o n e  I r e a c t e d  w i t h  

2 i n  d r y  benzene a t  room t empera tu re  t o  a f f o r d  t h e  co r re spond ing  

qu inazo lones  , o i l ,  m/e  230 (M+I and $4, mp 196 2. 198Oc (1it.lr2, 

mp 196 % 1 9 8 O ~ )  1 i n  8 3  % and 93  % y i e l d s ,  r e s p e c t i v e l y ,  b o t h  o f  which 

were a l s o  p r e p a r e d  by t r e a t m e n t  o f  2 w i t h  l a c t i m  e t h e r s  (AQ and &&I i n  

70.6 % and 64.5 % y i e l d ,  r e s p e c t i v e l y .  

scheme 2 



  he f a c t  t h a t  t h e  r e ac t i on  of  lactams (k,,3,, and 4) wi th  2 proceeded 

i n  h igher  y i e l d  than t h a t  of l a c t i m  e t h e r s  (8, &Q and &&) i n d i c a t e s  

t h i s  new r eac t i on  t o  be an e f f e c t i v e  s y n t h e t i c  method f o r  quinazolone 

de r i va t i ve s .  

On t he  b a s i s  of t h i s  f i nd ing ,  we examined a  t o t a l  syn the s i s  o f  

quinazolone a lka lo id s .  Thus, t rea tment  of phenylacetamide (&%) wi th  

sulf inamide anhydride l r2 ,  prepared from N-methylanthranilic a c id  

( 2 )  and t h iony l  ch lo r i de  i n  d ry  b o i l i n g  chloroform, gave a rbor ine  (&?) ,  
mp 154 1. 1 5 6 O ~  (lit.,4 mp 155 1. 1 5 6 ' ~ ) .  m/e  250 ( ~ ' 1 ,  an a l k a l o i d  from 

Glycosmis a r b o r e a , l  i n  33 % y i e l d  through t he  iminoketene (&x), whose 

melt ing po in t  and nmr [ 6 (CDC13) 3.60 (3H, s ,  NMe) , 4.26 (2H, s ,  CH2) , 
7.10 a 7.90 (8H, m, A r H )  and 8.30 ( 1 H .  dd, J 8 and 2  Hz, C8-H)1 and 

+ mass [m/e 250 ( M  ) ,  249, 133, 132, 105 and 1041 s p e c t r a l d a t a  were 

i d e n t i c a l  with those  of  n a t u r a l  

Scheme 3  
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Furthermore, a condensation of N-formyltryptamine ( 2 )  with t h e  

sulf inamide anhydride 2 was c a r r i e d  o u t  i n  dry benzene and chloroform 

a t  room temperature f o r  2 h r  t o  give,  i n  63 % y i e l d ,  3-indolylethyl-4- 

quinazolone (21 ) ,  mp 164 1. 165Oc [ umax (CHC13) 3480 ( N H )  and 1660 (CO) 

cm-l; 6(CDC13) 3.25 (2H, t, J 7 Hz CH2CH2N),  4.25 (2H, t, J 7 Hz, CH2Cg2N) ,  

6.75 ( l H ,  broad s ,  indole  a-H), 7.0 % 7 . 7  (8H. m,  7 x A r H  and >N-CE=N-) 

9 
and 8.20 ( l H ,  dd, J 8 and 2 Hz, C5-H),  m/e 289 (M ) I .  This product was 

6 hea ted  with concentrated hydrochlor ic  a c i d  and a c e t i c  ac id  a t  1 1 0 ~ ~  

f o r  166 h r  t o  a f fo rd ,  i n  4 5  % y i e l d ,  ru tecarp ine  (zz) ,  mp 25g0c (1it.,lr2 

mp 2 ~ 9 ~ ~ ) .  i n  a l k a l o i d  from Evodia ru tecarpa7 ,  whose i r ,  uv and nmr 

s p e c t r a  were superimposable upon those  of  t h e  au then t i c  s amp le . l r 2  

Scheme 4 

Thus, we have developed a new and simple s y n t h e t i c  method f o r  

quinazolones and a f u r t h e r  development of  t h i s  r e ac t i on  is now i n  

ou r  hand. 
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