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PHOTOCHENICAL SYNTHESIS OF APORPHINES 
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I r r a d i a t i o n  o f  1-(2-br~mo-5-hydrnxybanzyl)-1,2,3,4- 

tetrahydro-2-mathyl-6,7-methylsnsdioxyisoquinoline (1) 
i n  2% aqueous sodium hydrox ide  s o l u t i o n  g i ves  

(2)-roamer3l ine (2) and 2,g-dihydroxyaporphine (2). 
S i m i l a r l y  1-(2-br~mo-5-hydroxy-4-mathoxybenzyl)-l,2,3.4- 

tetrahydro-2-mathyl-6,7-msthylenedioxyisoquinolina (5) 
l eads  t o  (2) -cassyth ic ins  (6) and 2,9-dihydroxy-10- 

methoxyaparphine (z). These a r e  t h e  f i r s t  examples 

of t h e  c leavage of methylensdioxy groups d u r i n g  

p h o t o l y s i s  i n  an a l k a l i n e  medium. 

We w i s h  t o  r e p o r t  t h e  c leavage of a methylenedioxy group t o  

g i v e  a monophenol d u r i n g  aporphine syn thes is  by pho to l ys i s .  

I r r a d i a t i o n  o f  I-(2-bromo-5-hydroxybenzyl)-1,2,3,4-tetrahydro- 

2-methyl-6,7-methylenedioxyisoquinolina (1) (1 g) i n  2% sodium 

hydrox ide  s o l u t i o n  u s i n g  a Hanovia mercury lamp w i t h  a py rex  

f i l t e r  gave, a p a r t  Pram t h e  recovered s t a r t i n g  mate r ia l ,  t u o  

p roduc ts  A and 8, bo th  of which were i d e n t i f i e d  as aporphines. 

Compound A (150 mg), mp. 218-220' (methanol) e x h i b i t s  a 

bathochromic a l k a l i n e  s h i f t  i n  i t s  uv  spectrum c h a r a c t a r i s t i c  o f  

1 9-hydrmyaporphinee, Amax (€ton) 240 (sh) and 280 nm ( l o g  6 4.13 
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and 4.?9), Xmax (EtDH+NaOH) 315 nm ( l o g  E 4.40). The mass and 

nmr spec t ra  a r e  c o n s i s t e n t  w i t h  an aporphine s t r u c t u r e ,  2,3 

!/: 295 (A+) ,  294 (fl-I)+, 252 (fl-43)+; nmr (OASO-d6) 6 2.49 

(3H, 8, N-CH3), 6.04 and 6.17 ( 2 ~ ,  2d, 0CH20), 6.63 (lH, 8, H-3), 

6.75-6.97 (PH, H-3 and l o ) ,  7.97 (l~, d, H-ll), 9.75 (lH, OH, 

exchangeable w i t h  020). The m a t e r i a l  was found t~ be i d e n t i c a l  

( ir i n  KBr and mass spec t ra  ) w i t h  (2)-ruemerol ine (2) ob ta ined  

Prom (f)-anolobina4 (5) by r e d u c t i v e  methy la t ion.  
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Compound B (125 mg), mp. 188°(methenol) was assigned s t r u c t u r e  

3  based on s p e c t r a l  data. The uv spectrum i s  suggest ive  o f  a  - 
p h e n o l i c  aporphine, Amax (EtOH) 277, 302 end 310-315 (ah) nm 

( l o g €  4.06, 3.93 and 3.90). Amax (EtO~iNaOti) 291, 318 and 325 (sh) 

nm ( l o g  4.01, 4.12 end 4.11). The i r  spectrum shows no bands 

c h a r a c t e r i s t i c  of a  mathylenedioxy group. The nmr spectrum i s  

conspicuous by the  absence of t h e  doub le ts  a t  & 6.04 and 6.17 

p resen t  i n  (+)-roemecoline (2) u h i c h  i s  c h a r a c t e r i s t i c  o f  a Cl,2- 

methylenedioxy group3; nmr (C0Cl3) 6 2.50 (3H, e, N-CH3), 6.70- 

7.00 (3H. aromat ic ) ,  7.50 ( 1 ~ .  s, H-l), 8.35 (l~, d, H-ll), 9.37 

(2H, 2  x  OH, exchengaable u i t h  020). BY analogy u i t h  t h e  

p u b l i s h e d  nmr chemica l  s h i f t s  if t h e  aromat ic  p r o t o n s  o f  aporphines, 5 

t h e  s i g n a l  a t  & 8.35 was assigned t o  H-11 and t h a t  a t  6 7.50 

t o  H-1. S ince t h e r e  are  t u o  pheno l i c  groups i n  compound B and 

one of which i s  a t  Cg, t h e  o t h e r  c o u l d  a r i s e  o n l y  by t h e  p h o t o l y t i c  

c leavage o f  t h e  1,2-methylenadioxy group. The OH c o u l d  then  occupy 

p o s l t i o n  1 o r  2; t h e  OH c o u l d  o n l y  be a t  C2 s ince  t h e  s i g n a l  a t  

6 7.50 i s  assigned a  H-l. Thus compound B i s  2,9-dihydroxy- 

aporph ine (2) end t h i s  s t r u c t u r e  i s  supported by i t s  mass spectrum, 

de 267 ) 266 ((1-l)+, 224 (PI-43)+. 

S i m i l a r  r e s u l t s  ware ob te ined  d u r i n g  t h e  i r r a d i a t i o n  o f  

1-(2-bromo-5-hydroxy-4-methoxybenzy1)-1,2,3,4-tetrehydro-2-methy1- 

6,7~methylenadioxyisoquinoline (2) (1 g) i n  2% sodium hydrox ide solut ion.  

Again t u o  p roduc ts  uere obtained, one o f  which (200 mg), mp. 117' 

(methanol) was i d e n t i f i e d  as (+) -cassyth ic ine6 (6) on t h e  b a s i s  of 

s p e c t r a l  da ta  and comparison w i t h  N-methylectinodephnine ob ta ined  f rom 

ect inodephnine (Q) by r e d u c t i v e  methy la t ion.  The o t h e r  p roduc t  (70 mg), 



.p. 201' ( m e t h a n o l )  was a s s i g n e d  s t r u c t u r e  1 b e c a u s e  of  i t s  mass 

s p e c t r u m  rn/z 297 (IT+), 296 (IT-I)+, 254 (FI-43)+ and by a n a l o g y  

w i t h  compound 3 o b t a i n e d  d u r i n g  t h e  s y n t h e s i s  of  ( 2 ) - r o e m e r o l i n e  (2) .  
Scheme 2 

T h e  p r e s e n t  c l e a v a g e  of  t h e  m e t h y l a n e d i o x y  group  d u r i n g  t h e  

s y n t h e s i s  of  a p o r p h i n e s  was o b s e r v e d  o n l y  d u r i n g  t h e  i r r a d i a t i o n  

u n d e r  a l k a l i n e  c o n d i t i m e .  When i r r a d i a t i o n s  were c a r r i e d  o u t  i n  

n e u t r a l  o r  a c i d  s o l u t i o n s  ( p ~  2.5) o n l y  t h e  e x p e c t e d  a p o r p h i n e s  

2 and 5 u e r e  fo rmed i n  t h e  a b o v e  two c a s e s .  T h e r e  was no t r a c e  - 
o f  t h e  c l e a v e d  p r o d u c t .  T h i s  is  t h e  f i r s t  i n s t a n c e  u h e r e  t h e  

c l e a v a g e  o f  t h e  m e t h y l e n e d i o x y  g r o u p  h a s  b e a n  o b s e r v e d  d u r i n g  

p h o t o l y s i s  u n d e r  a l k a l i n e  c o n d i t i o n s ,  t h o u g h  s u c h  a  c l e a v a g e  i n  

a n  a p o r p h i n e  u s i n g  sodium and l i q u i d  ammonia had e a r l i e r  

b e e n  r e p o r t e d .  7 
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A p o s s i b l e  r a t i o n a l i s a t i o n  Por t h i s  c leavage assuming e  Pree 

r a d i c a l  mechanism is  shown below (cP. reP.8). 

Scheme 3 
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