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When s t i r r e d  i n  a i r  under bas i c  cond i t i ons  

(NaHC03, t r i e t hy l am ine ,  o r  NaOMe), t e t r ahyd ro i so -  

qu ino l i ne -1 - ca rboxy l i c  ac ids  con ta i n i ng  a t  l e a s t  

one f ree  phenol group i n  t he  aromat ic  r i n g  decar- 

boxy la te  o x i d a t i v e l y  t o  yie1.d 3,4-dihydroisoquinolines. 

1  Many years ago, Hahn suggested t h a t  the  i s o q u i n o l i n e  r i n g  i n  i s o q u i n o l i n e  

a l k a l o i d s  was formed by a  condensation between a  s u i t a b l y  s u b s t i t u t e d  B-phenyl- 

ethy lamine and d e r i v a t i v e s  o f  py ruv i c  ac id ,  g i v i n g  r i s e  t o  1,2,3,4-tetrahydro- 

isoquinoline-1-carboxylic ac ids .2  I n  r ecen t  these ca rboxy l i c  ac ids  

have been gene ra l l y  accepted as pr ime i n te rmed ia te  metabo l i tes .  One problem 

i nhe ren t  i n  t h i s  hypothesis i s  the  l a c k  o f  a  s u i t a b l e  mechanism t o  exp la i n  

t he  l o s s  of t he  carboxyl  group t o  form the  commonly observed 1,2,3,4-tetra- 

hydro isoqu ino l ines .  We b e l i e v e  t h i s  r e a c t i o n  t o  be a  unique o x i d a t i v e  decar- 

b o x y l a t i o n  t r i g g e r e d  by t he  e a s i l y  o x i d i z a b l e  phenol groups present  i n  t h e  

aromat ic  r i n g  ( f o l l owed ,  of course, by a  s u i t a b l e  r educ t i on ) .  



Recent ly ,  we have shown t h a t  such an o x i d a t i v e  decarboxy la t ion  takes p lace  

when pheno l i c  tetrahydroisoquinoline-1-carboxylic ac ids  a re  ox i d i zed  e l e c t r o -  

5  ~ h e m i c a l l y . ~  Cout ts ,  Hamblin and T i n l e y  have shown t h a t  a  s i m i l a r  r e a c t i o n  

takes p lace  i n  d i l u t e  a c i d  under t he  a c t i o n  o f  a  crude laccase p repa ra t i on  from 

P o l y s t i c t u s  v e r s i c o l o r .  I n  t h i s  paper, we r e p o r t  t h a t  the  o x i d a t i v e  decarboxyl -  

a t i o n  takes p lace  r e a d i l y  i n  a i r  under s l i g h t l y  bas i c  cond i t i ons .  Thus, the  

p o s s i b i l i t y  of an o x i d a t i v e  decarboxy la t ion  as a  b i ogene t i c  r eac t i ons  i s  enhanced, 

and t h e  unexpected l a b i l i t y  of pheno l i c  tetrahydroisoquinoline-1-carboxylic ac ids  

t o  a i r  i s  po in ted  ou t .  

When c o m p o u n d l  (240 mg) was s t i r r e d  f o r  10 days i n  a  m ix tu re  of water  

(10  m l ) ,  methanol (30  m l ) ,  and t r i e t h y l a m i n e  (30  m l )  i n  t he  presence of a i r ,  

a  t l c  s tudy  showed t h a t  o n l y 2  was present .  Evaporat ion of t he  y e l l o w  s o l u t i o n  

under vacuum, a c i d i f i c a t i o n  w i t h  conc. HC1 ( 3  m l ) ,  and reevapora t ion  y i e l d e d  a  

res i due  which c r y s t a l l i z e d  from MeOH-EtOEt ( 1 : l )  t o  g i v e  t he  hydroch lo r ide  of 

3, rnp 247-249' ( l i t .  mp 2 5 0 ) ~  i n  80% y i e l d .  When t h e  r e a c t i o n  was c a r r i e d  o u t  - 
i n  5% aqueous NaHC03, and the  p roduc t  was reduced w i t h  N ~ B H ~ , ~  compoundAwas 

ob ta ined i n  40% y i e l d .  When t he  comple te ly  methy la ted  compoundj?-was t r e a t e d  

s i m i l a r l y ,  n e i t h e r  o x i d a t i o n  nor  decarboxy la t ion  occurred,  and s t a r t i n g  m a t e r i a l  

was recovered.  

I n  t he  1-benzyl s e r i e s  (5 and A) the  r e a c t i o n  i s  compl icated by t he  f a c i l e  

a i r  o x i d a t i o n  of the  i n te rmed ia te  d i hyd ro i soqu ino l i nes  ( L a n d  3) t o  t he  ke to  

d e r i v a t i v e s  (2 and Q ) . ~  The o x i d a t i o n  o f 2  (170 mg) was c a r r i e d  o u t  i n  90 ml 

o f  0.1 M NaOMe i n  MeOH f o r  15 days i n  t h e  presence o f  a i r .  Dur ing t h i s  t ime,  

a  t l c  s tudy  showed t h a t  t he  s t a r t i n g  m a t e r i a l  was converted t o  an in te rmed ia te ,  

4  7 ( recognized by a  c h a r a c t e r i s t i c  b l u e  f luorescence under uv l i g h t  ) and f i n a l l y  -.., 
t o  t he  ketone, a When the  r e a c t i o n  m i x t u r e  was evaporated t o  dryness, a c i d i f i e d  
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with conc. HCl, and neutra l ized with NaHC03, t h e  p r 0 d u c t , 2 ~  precipi ta ted  

04 (65% of ketone,, mp 184-18b0, l i t  186-188 ) .  A s imi la r  oxidation of 3 gave 

10, mp 131-133' i n  60% yield. '  WhenAwas oxidized in NaHC03 (0.1 M in 
6 

MeOH-H20, 6:4) f o r  7 days, compound LO was obtained in 49% y i e l d .  An 

attempted oxidation of 6 i n  t h e  tr iethylamine system led  t o  a complex 

reaction mixture. 



As has been es tabl ished f o r  both t h e  electrochemical and enzyme oxidat ions ,  

the  a i r  oxidat ive  decarboxylation takes  place only when a f r e e  phenol group i s  

present i n  t h e  aromatic r ing  of the  tetrahydroisoquinoline system. The impli- 

4 ca t ions  of t h i s  work have been discussed i n  d e t a i l .  

This work has been p a r t i a l l y  supported by g ran t  CA-10494 from the  Cancer 

I n s t i t u t e  of t h e  National I n s t i t u t e s  of Health. 
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