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A b s t r a c t  - l-Tosyl-2-(3'-ethoxycarbonyl-3'-methyl-2'-oxo)butyl- 

3,4,4-trimethyl-2,3-1midazolid1ne - a s u b s t i t u t e d  methylenetetra-  

h y d r o f o l a t e  model - s e r v e s  as a  reagent f o r  t h e  t r a n s f e r  o f  t h e  

2.2-dimethyl-3-0x0-4-methenylbutanoate moiety t o  2 -a ry le thy l -  

amine and t ryptamine t o  g ive  products which can be  conver ted  t o  

benzo[a ]qu ino l i z ine  and indolo[2,3-alquinolizine d e r i v a t i v e s ,  

r e s p e c t i v e l y ,  i n  two simple s t e p s .  

AS a  p a r t  o f  our  cont inued i n t e r e s t  i n  t h e  development of s y n t h e t i c  methodology 

based upon ca rbon- t r ans fe r  r e a c t i o n s  of models of f o l a t e  coenzymes, w e  r e c e n t l y  re- 

3 5 10 p o r t e d  t h e  s y n t h e s i s  and a p p l i c a t i o n s  o f  s u b s t i t u t e d  N ,N -methylenete t rahydro-  

f o l a t e  models la,b. The l a t t e r  models could  not, however, be employed f o r  a conve- 

n i e n t  s y n t h e s ~ s  of benzo- and indolo-quinol iz ine  r i n g  systems corresponding t o  t h e  

s k e l e t o n s  o f  compounds 2 and 3, r e s p e c t i v e l y .  Although t h e  t r a n s f e r  o f  C ( 2 )  - and 

t h e  a s s o c i a t e d  s u b s t i t u e n t  of la.b - t o  2-arylethylamine and t ryp tamine  was 

achieved,  i n  t h e  f i r s t  case  t h e  in t e rmed ia te  could n o t  be c y c l i z e d ,  wh i l e  i n  t h e  

second, t h e  6-carbol ine  d e r i v a t i v e  formed upon i n i t i a l  r i n g  c l o s u r e  w a s  r e s i s t a n t  

t o  t h e  second c y c l i z a t i o n ,  excep t  under reducing c o n d i t i o n s .  These r e s u l t s  Sug- 

ges t ed  t h a t  e n o l i z a b l e  p r o t o n ( s )  i n  ln termedla tes  de r ived  from models la,b were in-  

t e r f e r ~ n g  wi th  t h e  base  ca ta lyzed  c y c l i z a t i o n ,  presumably v i a  suppress ion  Of t h e  

amide a n i o n i c  s p e c l e s ,  r equ i red  f o r  t h e  r i n g  c losure  s t e p .  To t e s t  t h i s  hypo thes i s  

and t o  develop a  f a c i l e  approach t o  benzo[a ]qu ino l i z ine  and indolo[2 ,3-a lguino-  

l i z i n e  d e r i v a t i v e s  we have synthes ized t h e  model & and examined t h e  r e a c t i o n s  

l e a d i n g  t o  i t s  convers ion t o  2 and 3. The r e s u l t s  o f  t h e  s tudy  a r e  g resen ted  i n  

t h i s  c o m u n i c q t i o n .  



oxid. qMe - qMe 
0 Me 0 Me 

la1 THF . -LOo : I b l  3.Lt MeO&H3CH2CH2NH2 . MeCN . AcOH . A 2h : I c l  t ryptamine . MeCN. AcOH. 

A 2 h  ; Id1 NaH I T H F .  0' ; le l  HCI/C,H, 
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The imidazo l id ine  d e r i v a t i v e  was prepared by t h e  a d d i t i o n  of anion 4 
4 (CH COC(CH3)2COOEt, LDA/THF, -40•‹C) t o  s a l t  5 . The product  (&) was contaminated 3  

wi th  va ry ing  amounts of 6 ,  depending upon t h e  manner i n  which t h e  r e a c t i o n  mixture  

was worked up. I t  could ,  however, be r e a d i l y  converted i n t o  c r y s t a l l i n e  6' (mp 

130-132'C) by t r ea tmen t  wi th  t r i e t h y l a m i n e  (50DC, 2 h ) .  When 6 was allowed t o  r e -  

a c t  w i th  2-(3',4'-dimethoxypheny1)ethyl amine a r  t ryptamine (AcOH/MeCN, , 3h) t h e  

6  7 
0-keto-6-amino-y,6-~nsaturated e s t e r s  1 and 8 , r e s p e c t i v e l y ,  were ob ta ined  i n  

good y i e l d s .  

O r i e n t a t i o n  experiments almed a t  t h e  cyc l i za t ion  r e a c t i o n  sequences o f  1 and 8, 

t o  t h e  t r i c y c l i c  and t e t r a c y c l i c  systems 1 and 2,  r e s p e c t i v e l y ,  po in ted  to t h e  

p r a c t i c a l  advantage of i n i t i a l l y  accomplishing the  r i n g  c l o s u r e  invo lv ing  t h e  amine 

and t h e  e s t e r  f u n c t i o n s .  This r e a c t i o n  proceeded i n  h igh y i e l d s  when 1 o r  8 was 

t r e a t e d  wi th  sodium hydr ide  i n  t e t r ahydro fu ran .  The r e s u l t i n g  pyr idones  and 10 9 

underwent a smooth a c l d  ca ta lyzed  ( H C 1 / C 6 H 6 )  c y c l i z a t i o n  t o  the  p o l y c y c l i c  com- 

pounds and ?I1, r e s p e c t i v e l y .  The indo loqu ino l i z ine  3 i s  prone t o  a i r  oxidation 

t o  t h e  dehydroproduct Thus, i n  t h e  c r y s t a l l i n e  s t a t e ,  2 is a  s t a b l e  compound, 

when k e p t  under n i t r o g e n  a t  O'C; wh i l e  2 i n  so lu t ion  is oxidized either u p n  s t a d i n g  

f o r  long p e r i o d s  o r  upon handl ing dur ing attempted p u r i f i c a t i o n .  

The approach desc r ibed  i n  t h i s  communication can, by employing removable groups 

(R1 o r  R 2 )  i n  1, be u t i l i z e d  i n  t h e  s y n t h e s i s  of i s o q u i n o l i n e  and ~ n d o l e  a l k a l o i d s .  

Work i n  t h i s  d i r e c t i o n  i s  c u r r e n t l y  i n  progress .  
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PMR ( c D c ~ ~ ) * :  6 1 . 3 2  (s, 6H, 2  C H 3 ) ,  1 . 3 8  ( s ,  6H,  2  x C H 3 ) ,  2 . 4 5  ( s ,  3H. Ar-CH3), 

2 . 7 2  ( s ,  3H, NCH3),  5 . 1 0  ( d ,  l H ,  J =  1 3 ,  =CHCO), 7 . 9 2  (d ,  l H ,  J =  1 3 ,  N-CH=). 

6 .  1: o i l  ( 8 0 % ) ;  MS: F o u n d  3 4 9 . 1 9 0 6 ,  C a l c .  f o r  ClgH27N05 3 4 9 . 1 8 8 9 ;  I R  (CHC13) :  

1 7 2 0 ,  1 6 3 5 ,  1 5 6 0 ;  PMR ( c D c ~ ~ ) * :  6 1 . 3 8  ( s ,  6H. 2  x CH3) ,  2 . 7 9  ( t ,  2H. J =  7 ,  

A r - C H 2 ) ,  3 . 3 0 - 3 . 5 0  (m, 2H, -Cg2NH),  4 . 9 5  ( d ,  l H ,  J =  7 . 5 ,  =CHCO) . 
7 .  8: 011 ( 8 0 % ) ;  MS: F o u n d  3 2 8 . 1 7 9 4 ,  C a l c .  f o r  ClgH24N203 3 2 8 . 1 7 8 6 ;  I R  (CHC13) :  

1 7 2 0 ,  1 6 3 8 ,  1 5 6 0 ;  PMR ( c D c ~ ~ ) * :  6 1 . 3 9  ( s ,  GH, 2  x C H 3 ) ,  2 . 9 8  (t, 2H, J = 7 ,  

A r - C H 2 ) ,  3 .40-3 .60  (m, 2H, -CH2NH-), 4 . 9 4  (d ,  1H. J =  7 . 5 ,  =cHcO), 6 . 6 5  ( d d ,  1 ~ .  

NHCH=CH, J C H Z C H = 7 . 5 ,  JNH-CH= 1 2 1 ,  6 . 9 5  [d,  l H ,  m d o l e  C ( 2 ) - H I .  

0. 9 :  o i l  ( 7 0 8 1 ,  MS: F o u n d  3 0 3 . 1 4 8 9 ,  C a l c .  f o r  C17H21N04 3 0 3 . 1 4 7 0 ;  I R  (CHC13) :  

1 6 9 5 ,  1 6 5 5 ,  1 6 2 9 ;  PMR ( C D C L ~ ) - :  6 1 . 3 9  ( s .  GH, 2  x CH3) ,  2 . 8 8  ( t ,  2H, J = 7 ,  

Ar-CH2) ,  3 . 8 8  (t. 2H. J =  7 .  CH2-N), 5 . 3 9  ( d ,  l H ,  J = 8 ,  =CHCO) , 6 . 9 0  ( d ,  1H. 

J = 8 ,  N-CH=) . 
9 .  10: rnp 1 1 4 - l l S • ‹ C  ( 7 0 6 1 ,  MS: F o u n d  2 8 2 . 1 3 4 5 ,  C a l c .  f o r  CI7Hl8N2O2 2 8 2 . 1 3 6 8 ;  

I R  (CHC13) :  1 6 9 5 ,  1 6 5 5 ,  1 6 2 9 ;  PMR ( c D c ~ ~ ) * :  6 1 . 3 9  ( s ,  6H. 2  x C H 3 ) ,  3 . 1 0  (t, 

2H. J = 7 ,  A r C H 2 ) ,  3 . 9 3  (t, 2H, J = 7 ,  CH2N) ,  5 . 2 6  ( d ,  1H. J =  7 . 2 ,  =CHCO), 

6 . 7 8  ( d ,  l H ,  J =  7 . 2 ,  NCH=), 6 . 9 7  [ d ,  l H ,  J =  2 . 5 ,  i n d o l e  C ( 2 ) - H I .  

I n .  2: mp 168'C 1 7 0 % ) ;  Ms: F o u n d  3 0 3 . 1 4 6 0 ,  C a l c .  f o r  Cl7H-.NO4 3 0 3 . 1 4 7 0 ;  I R  (CHCl j :  
L l  

1 7 2 5 ,  1 6 4 0 ,  1 5 1 0 ;  PMR ( D M S O - ~ ~ ) * :  6 1 . 2 5  ( s ,  3H, CCH3),  1 . 2 8  ( 5 ,  3H, CCH3),  

2 . 6 7 - 2 . 9 3  (m, 4 H ) ,  3 . 7 5  ( s ,  6H, 2  x 0 C H 3 ) ,  6 . 7 8  ( s ,  l H ,  A r - H ) ,  6 . 9 0  ( 5 ,  l H ,  

Ar-H) . 

11. 2 :  mp 214-215'C ( 7 0 % ) ;  MS: F o u n d  2 8 2 . 1 3 4 5 ,  C a l c .  f o r  C17H18N202 2 8 2 . 1 3 6 8 ;  

I R  (CHC13):  1 7 2 5 ,  1 6 4 5 ,  1 4 6 5 ,  1 4 3 0 ;  PMR (DMSO-d6)*: 6 1 . 2 8  ( s ,  3H, CCH31, 

1 . 2 9  ( 5 ,  3H, CCH3),  2 . 7 1 - 3 . 0 5  (m, 4H, 7 . 0 1 ,  7 . 1 0 ,  7 . 3 7 ,  7 . 4 6  ( d t ,  d t ,  d ,  d 

respectively, 4 H ,  Ar-H) . 
1 2 .  11: mp 258-260'C ( 7 0 % ) ;  I R  (CHC13):  1 6 9 0 ,  1 6 2 0 ,  1 6 0 5 ;  PMR (DMSO-d6) : 6 1 . 3 5  

( s ,  6H, 2  x C H 3 ) ,  3 . 0 9  ( t ,  2H. J =  6 . 4 ,  AT-CH2),  4 . 0 7  ( t ,  2H, J =  6 . 4 ,  CH2N) ,  

6 . 0 8  (3, l H ,  =CHCO). 
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