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A ONE STEP SYNTHESIS OF THE PHTHALIDEISOQUINOLINE ALKALOID CORDRASTINE 

Cordrastine (lla) was synthesised by condensation of 

3,4-dihydro-6.7-dimethoxy-2-methylisoquinolinium salt 

(7) with methyl 6-diazomethyl-2,3-dimethoxybenzoate (8a) 

derived from 6,7-dimethoxyphthalimidine (20a) . Reaction 

of 7 with methyl 2-diazomethyl-4,5-dimethoxybenzoate (8b) 

gave the cordrastine isomer (llb) . 

It has been well known that aziridines and their quaternary salts 1 

are easily attacked by nucleophiles2 or electrophiles3 with formation 

of ring opened amines, and this type of reaction has been applied to 

a total synthesis of ibogamine and related a~kaloids.~ Moreover, 

an aziridine system is assumed as an intermediate in the formation 

of a variety of heterocyclic compounds. 4 

We have reported the synthesis of isopavine (315 and benzazepine 

(6) systems6 by a ring expansion reaction of the 3,4-dihydro-2-methyl- 

isoquinolinium salts 1 and 4 with diazomethane through the aziridin- 

ium salts 2 and 5. As an extension of this work, we have investigated 

a reaction of 3,4-dihydro-6,7-dimethoxy-2-methylisoquinolinium salt 



Chart 1 



HETEROCYCLES, Vol. 3, No. 12, 1975 

( 7 )  w i t h  the a-diazotoluene-2-carboxylates 8 i n  o r d e r  t o  g e t  t h e  

rheadans  10 o r  p h t h a l i d e i s o q u i n o l i n e s  11. W e  h e r e  wish  t o  r e p o r t  

a one s t e p  s y n t h e s i s  o f  c o r d r a s t i n e  ( l l a )  by t h i s  r e a c t i o n .  

The s y n t h e t i c  r o u t e  i s  summarised i n  Cha r t  2. Thus, i t  is p o s s i b l e  

t h a t  t h e  i n t r a m o l e c u l a r  n u c l e o p h i l i c  a t t a c k  of  the c a r b o x y l a t e  group 

on t h e  a z i r i d i n i u m  sys t em ( 9 )  cou ld  t a k e  p l a c e  by r o u t e  A o r  r o u t e  B ,  

l e a d i n g  t o  t h e  fo rma t ion  o f  o x y a l p i n i g e n i n e  ( l O a ) ,  which had been 

a l r e a d y  c o n v e r t e d  i n t o  a l p i n i n e  (12)  by ~ a n s k e ,  o r  c o r d r a s t i n e  ( l l a )  . 
W e  have consequen t ly  i n v e s t i g a t e d  t h e  s y n t h e s i s  o f  t h e  a - d i a z o t o l u e n e s  

8 and t h e i r  r e a c t i o n  w i t h  t h e  3,4-dihydroisoquinolinium s a l t  7 .  

E t h y l  6-bromovera t ra te  (18b) was t r e a t e d  w i t h  cuprous  cyan ide  i n  

r e f l u x i n g  dimethylformamide f o r  4 h r  t o  g i v e  t h e  co r r e spond ing  n i t r i l e  

(19b) [m.p. 118 - l l g O ;  vmax (CHC13) 2220 and 1720 cm-l; E (CDC13) 

7.06 and 7.42 ( each  l H ,  s ,  A r H )  I ,  which was reduced on Raney n i c k e l  

i n  e t h a n o l  a t  80° under  80 atm of  hydrogen t o  a f f o r d  5,6-dimethoxy- 

-1 
p h t h a l i m i d i n e  (20b) [m.p. 229 - 231°; vmax (CHC13) 3450 and 1680 cm ; 

6 ( C D C 1 3 )  3.88 (2H, s ,  C H 2 ) ,  3.90 (6H, s ,  2 x 0CH3), 6 .91  ( l H ,  s ,  A r H )  

and 7.53 ( l H ,  s ,  A r H )  I .  Treatment  o f  t h i s  p r o d u c t  w i t h  sodium n i t r i t e  

i n  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  a t  room t empera tu re  gave t h e  N- 

n i t r o s o p h t a l i m i d i n e  21b [m.p. 128  - 12g0; & ( C D C 1 3 )  3 .88 (3H, s ,  0CH3) , 

3.90 (3H, s ,  0CH3) , and 3.96 (2H, s ,  0 C H 3 )  1 ,  which was t r e a t e d  w i t h  

5 N - sodium methoxide i n  methanol  by OppB's method8 t o  form the u n s t a b l e  

a -d i azo to luene  8b [vmax ( C H C 1 3 )  2060 and 1705 cm-'1, The g-diazo-  - 
t o l u e n e  8b i n  ethereal s o l u t i o n  was added t o  t h e  3,4-dihydro-2-methyl- 

i s o q u i n o l i n i u m  i o d i d e  ( 7 )  i n  methanol-chloroform s o l u t i o n  (v /v  1 : 1) 

and t h e  mix tu re  was a l lowed t o  s t a n d  a t  room t empera tu re  f o r  2 days 
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t o  g i v e  t h e  p h t h a l i d e i s o q u i n o l i n e  (lib)' i n  10 % y i e l d  a f t e r  p u r i -  

f i c a t i o n  on s i l i c a  g e l  column chromatography. No rheadan  type  com- 

Char t  3  

pound ( l o b )  c o u l d  be d e t e c t e d .  The s t r u c t u r e  of l l b  was de t e rmined  

by i . r .  [ "  max ( C H C 1 3 )  1755 - 1750 cm-'1 and n.m.r. [ 6 ( C D C 1 3 )  2.58 

(3H, S ,  N C H 3 ) ,  3 .73,  3.78, 3.86, and 3.92 ( each  3H, s ,  4 X 0CH3), 

4.07 ( l H ,  d ,  J 4 Hz,  C1-H), 5.56 ( l H ,  d ,  J 4 Hz, C g - H ) ,  6 .18 ,  6 .48 ,  



6.62 ,  and 7.25 ( each  l H ,  s ,  4 x A ~ H ) '  s p e c t r a ,  which were superim- 

p o s a b l e  upon t h o s e  of  an a u t h e n t i c  sample. 10 

T h i s  method 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  c o r d r a s t i n e  ( l l a )  

a s  fo l l ows .  Methoxycarbonylat ion o f  o r t h o v a n i l l i n  (13)  w i t h  methyl  

c h l o r o c a r b o n a t e  and t r i e t h y l a m i n e  i n  benzene gave t h e  nonphenol ic  

a ldehyde  (14)  [b.p. 150°/5 mm; v max (CHC13) 1760 and 1690 cm-'1, 

which w a s  conve r t ed  i n t o  0-methoxycarbonyl-6-bromoorthovanillin (15)  

[m.p. 120 - 12z0; v max (CHC13) 1760 and 1690 c m - l ;  6 (CDC13) 7.07 

and 7.47 ( e a c h  l H ,  d ,  J 8 Hz) ]  w i t h  bromine i n  t h e  p re sence  o f  i r o n  

and sodium a c e t a t e  i n  a c e t i c  a c i d  a t  room t empera tu re .  Hydro lys i s  

w i t h  sodium hydroxide  i n  b o i l i n g  aqueous methanol  a f f o r d e d  6-bromo- 

o r t h o v a n i l l i n  (16)  1m.p. 9 3  - 9 5 ' ; ~  max (CHC13) 1635 cm-l; 6 (CDC13) 

6.88 and 7.08 ( each  1 H .  d ,  J 9 Hz) I ,  whose o x i d a t i o n  w i t h  s i l v e r  ox ide  

and sodium hydroxide ,  fo l lowed by me thy la t i on  w i t h  diazomethane,  gave 

methyl  6-bromo-2.3-dimethoxybenzoate ( H a )  a s  a  v i s c o u s  o i l  [v max 

(CHC13) 1725 c m - l ;  6 (CDC13) 3.82 (6H, s ,  2 x 0CH3) 3.91 (3H, s ,  OW3) ,  

6.79 and 7.15 ( e a c h  l H ,  d ,  J 9 Hz) I .  Cyanat ion o f  t h i s  bromide w i t h  

cuprous  cyan ide ,  fo l lowed by t h e  c a t a l y t i c  r e d u c t i o n  o f  t h e  r e s u l t i n g  

n i t r i l e  (19a)  [m.p. 137 - 1 4 0 ' ; ~  max ( C H C 1 3 )  2230 and 1715 c m - l :  6 

(CDC13), 3.88, 3.94 and 3.97 ( each  3H, s ,  0CH3), 6.97 and 7.39 (each  

l H ,  d ,  J 9 Hz, ArH)] w i t h  hydrogen and Raney n i c k e l  a s  above,  a f f o r d e d  

0 6,7-dimethoxyphthalimidine (20a)  [m.p. 140 - 141  I .  N-Ni t rosa t ion  o f  

20a w i t h  sodium n i t r i t e  and c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  a s  expec t ed  

p rov ided  21a [m.p. 145 - 147O1, which was t r e a t e d  w i t h  sodium methoxide 

by Opp&'s method8 t o  y i e l d  t h e  - a -d i azo to luene  ( 8 a )  [u max (CHC13) 2055 

and 1715 cm-'1. The condensa t ion  o f  t h i s  d i a z o  compound w i t h  3,4-di-  

hydro-2-methylisoquinolinium i o d i d e  ( 7 )  gave i n  5 - 1 0 %  y i e l d  co rd ra s -  
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;: 
t i n e  ( l l a ) ,  which was  c h a r a c t e r i s e d  a s  t h e  p i c r a t e ,  m.p. 19.8 - 19g0 

[ l i t ;  ,I1 m.p. 2 0 2 ~ 1 .  me i .r .  [v niax (CHC13) 1750 cm-'1 and 

n.m.r. s p e c t r a  I 6  (CDC13) 2.57 (3H, s ,  NCH3)1, 3.36,  3.85, 3.87, and 

4.03 ( each  3H, s ,  0CH3), 5 .57 ( l H ,  d ,  J 4 Hz, ArCg-0-; t h e  h i g h e r  

f i e l d  o f  t h i s  d o u b l e t  was obscu red  by o t h e r  r e s o n a n c e s ) ,  6.29 and 6.58 

( each  l H ,  s ,  A r H ) ,  6.52 and 7.06 ( each  l H ,  d ,  J 8 Hz, A r H ) I  o f  t h e  

f r e e  b a s e  were i d e n t i c a l  w l t h  t h o s e  o f  an authentic sample.  No oxy- 

a l p l n l g e n i n e  ( 10a) c o u l d  b e  d e t e c t e d .  

The mechanism f o r  t h e  format ion  o f  t h i s  t ype  of  p h t h a l l d e i s o q u i n o -  

l i n e  would p roceed  t h e  a z i r i d j n i u m  s a l t  ( 9 )  from the 3,4-dihydro-  

2-methyl i soquinol in ium s i l t  and a -d i azo to luene  by r o u t e  B a s  shown i n  

Cha r t  2, s i n c e  t h e  i s o l a t i o n  of  a z i r i n d  [2,3-a]  i s o q u i n b l i n e  meth iodide '  

and a format ion  o f  benzazep ines  from hydras . t i f l ine  'and d i a a o a l k a n e s .  

12 , I 3  have been r e p o r t e d .  

A one step s y n t h e s i s  o f  c o r d r a s t i n e  ( l i a )  from r e a d i l y  a v a i l a b l e  

s imp le  i s o q u i n o l i n e s  has  t h e r e f o r e  been  ach ieved ,  t h u s  p r o v i d i n g  t h e  

f o u r t h  s y n t h e t i c  route1' t o  t h e  p h t h a l i d e i s o q u i n o l i n e s .  
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