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SYNTHESIS OF HETEROCYCLES V I A  LACTONES. PART llI1. 
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A b s t r a c t  - T h e  u t i l i z a t i o n  o f  t h 8  bmmo esters ( I )  

and(V11) £or t h e  f u n c t i o n a l i z a t i o n  o f  t h e  r i n g  0 can 

p r o v i d e  an  i n t e r e s t i n g  s y n t h e t i c  e n t r y  to t h e  t e r b i n e s .  

I n  t h e  r e c e n t  p a s t  we have keen  i n t e r e s t e d  i n  t h e  s y n t h e s i s  

o f  i s o q u i n o l i n e  a l k a l o i d s 1  and h a v e  r e p o r t e d  a  n o v e l  s y n t h e -  

s is  o f  t h e  i s o q u i n o l i n e  a l k a l o i d s  by t h e  s u c c e s s f u l  u t i l i z a -  - 

t i o n  o f  t h e  brow ester e s s e n t i a l l y  l i k e  ( I ) .  A s  an  e x t e n -  

s i o n  o f  o u r  approach  we t o o k  i n  hand t h e  s y n t h e s i s  o f  t h e  

b e r b i n e s  and wish to r e F o r t  wt.at w e  b e l i e v e  i s  t h e  f i r s t  

s u c c e s s f u l  u t i l i z a t i o n  o f  t h e  bmmo esters (I) and (VII )  

d e r i v e d  from c o r r e s p o n d i n g  3-isochrornanones £or t h e  func-  

t i o n a l i z a t i o n  o f  t h e  r i n g  D o f  t h e  t e r b i n e s  as e x a m p l i f i e d  

b y  t h e  s y n t t e s i s  o f  ( 2 ) - s m u l e r i n e  (VI)  and p s e u d o e p i t e t r a -  

h y d r o b e r b e r i n e  (XI) . 

7-Methoxy-8-benzyloxy-3-isochromanone3 was d i s s o l v e d  i n  

e t h a n o l i c  h y d m b m r n i c  a c i d  a t  0-5'. A f t e r  24 h  t h e  s o l v e n t  

0 
and e x c e s s  r e a g e n t  was removed a t  3-4 mm H g  and 20  t o  g e t  

4 
ethyl-3-benzyloxy-2-bmmmthyl-4methoxyphenylacetate ( I )  

i n  83% y i e l d ,  I R  (CHC13) 1 7  , which was condensed 

w i t h  4-benzylow-3-methoxy-p-phenethylamine5 (11)  a t  loo0 

for 96 h  to g e t  t h e  t r i c y c l i c  lactarn ( I I I ) ,  m. p. 121. 

6  
(Et20)  ( l i t . ,  121-12z0 ( E t 2 0 ) )  i n  78% y i e l d ,  1R(CHClJ) 

1638 an-' ( s i x  membered l a c t a m ) .  C y c l i z a t i o n  o f  t h e  lactam 

(111) i n  t o l u e n e  w i t h  p h o s p h o r y l  c h l o r i d e  a f t e r  u s u a l  work 





HETEROCYCLES. Vol 12 No 10.1979 

u p  gave t h e  s a l t  (IVI a s  an o i l .  Sodium t m m h y d r i d e  reduc-  

t i o n  o f  t h e  s a l t  (IVI i n  metbanol  a f f o r d e d  0,O-dibenzyl-  
6  

s m u l e r i n e  ( V ) ,  m.p. 73O i t . ,  73-75O1 i n  68% y i e l d .  

D e b e n z y l a t i o n  o f  t h e  d i k e n z y l  e t h e r  (Vl w i t h  a c e t i c  a c i d  - 
h y d r o c h l o r i c  a c i d  gave ( + I  - s c o u l e r i n e  (VI) as a y e l l o w  

7  6  
powder, m. p. i82.5O (EtOHl i t . ,  193-185°, lit., 183-185~1 

i n  64% y i e l d ;  IR (UiC13) 2710-2820 cm-I ( t r a n s - q u i n o l i z i d i n e  

band1 ; m / e  r t  327 ( 7 0 ) .  i 7 0  (103). 176 ( 2 8 ) .  150(58)  

7  
and 135 (261. The p i c r a t e  had rn. p. 2 0 6 ~  (demmp. I ( l i t . ,  

205-206O (demmp. I 1. 

L i m i l a r l y  6 . 7 m e t t y l e n e d i o x y - 3 - j  sochromanone' was d i s s o l v e d  

i n  e t h a n o l i c  hydrobmra ic  acicl a t  0-5O. A f t e r  24 h  a t  mom 

t e m p e r a t u r e  t h e  excess s o l v e n t  and r e a g e n t  was removed a t  

3-5 mm Hg and 20° t o  g e t  e t h y l  2-bmmomethyl-4, S m e t h y l e n e -  

d i o x y p h e n y l a c e t a t e 4  ( V I I )  as a p a l e  bmwn o i l  i n  76% y i e l d ,  

I R  ( c H c ~ ? )  1716 m-l. (VII I  was condensed w i t h  3. 4-dimethoxy- - 
,9 -phenethylamine9 ( V I I I I  a t  loo0 f o r  8 0  h  to g e t  t h e  tri- 

4 
c y c l i c  l a c t a m  ( I X ) ,  C20H21N05, m.p. 115' (CHCl31 i n  82% 

y i e l d ,  IR (CHC13) 1640  m-'; Rf ( S i l i c a  g e l )  0 .81  (C6H6 : 

EtOH ; 6 :  4 ) .  The l a c t a m  (1x1 w a s  c y c l i z e d  w i t h  p t a s p h o r y l -  

c h l o r i d e  t o  g e t  t h e  i m i n e 4  ( X I ,  C Z o H 2 0 ~ 4 ,  m. P. ~ O Z ~ ( C H C I ~ I  

a s  a  bmwn Fowder. Sodium t o r o h y d t i d e  r e d u c t i o n  o f  t h e  

i m i n e  (X) i n  methanol  g a v e  pseudoepi te trahydmbrbr ine  (XI), 
11 C H ND m.p. 155-156O ( E t 2 0 )  (lit.': 155-156O, lit., 

2 0 2 1  4 '  

159-160°) ; Rf ( S i l i c a  g e l 1  0 . 7 5  ( E t 2 0 )  : IR (KBr) 1620, 

1530, 1510 an-': NMR ( c D c ~ ~ I S :  6. 75 (s ,  1H1, 6.64 ( s ,  ZH), 

6.55 (s ,  111). 5.90 ( s ,  2H). 3.88 ( s ,  351, 3.85 (s,  3H). 

2. 5-3.75 (m, 9Hl. 

Thus  s u c c e s s f u l  u t i l i z a t i o n  o f  t h e  bmmo e s t e r s  ( I )  and 

( V I I )  h a s  been d e m o n s t r a t e d  to l e a d  t o  b e r b i n e s  o x y g e n a t e d  

a t  t o t h  9 . 1 0  and 10.11-yosi t ions.  
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