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Abstract .  ( + ) - T h a l i c t r i c a v i n e  (!) and (+)-canadine ( 1 )  have been synthesized from an 

o p t i c a l l y  resolved (t)-13-carboxy-7,8.13,14-tetrahydro-8-oxoprotobe~be~ine 15. This  - - 
es tab l i shes  the  abso lu te  con f igu ra t ion  o f  ( + ) - t h a l i c t r i c a v i n e  ( 7 )  as 135, 14R. 

1  The abso lu te  con f igu ra t ions  o f  the  tetrahydroprotoberberines [e .g .  (+ ) -camd ine  (!)I ,  13-hydroxy- 

tetrah~droprotoberberines~ Le.9. ( - ) -ophiocarp ine (? )  and ( -1 -ep ioph io ia rp ine  ( ? ) I ,  and &methyl- 

tetrahydroprotoberberines3 [ (+ ) -co ra lyd ine  ( 4 )  and ( + ) - 0 - m e t h y l c o r y t e n c h i ~ i r ~ e ( ~ ) ]  a r e  known from 

chemical c o r r e l a t i o n s ,  r o t a t i o n a l  data, or x-ray c rys ta l log raphy .  The n a t u r a l l y  occur r ing  (+) -  

cis-13-methyltetrahydroprotoberberines (6-!!) are be l ieved  t o  have t h e  abso lu te  c o n f i g u r a t i o n s  - 
4 port rayed here on the  bas is  of r o t a t i o n a l  data o r  c i r c u l a r  d ichro ism5 w i t h  the  assumption t h a t  

the  a x i a l  13-methyl groups do n o t  make a  s i g n i f i c a n t  c o n t r i b u t i o n  t o  t h e  molecular  r o t a t i o n .  

We r e c e n t l y  executed a  t o t a l  syn thes is  of ( + ) - t h a l i c t r i c a v i n e  (;) and (+ ) -camd ine  (!) from a 

6  comnon in te rmed ia te  (&I-!? . Th is  work suggests t i b i t  t h e  absolute c o n f i g u r a t i o n  o f  ( + ) - t h a l i c t r i -  

cav ine ( ? )  could be determined by c o r r e l a t i o n  w i t h  (+ ) -camd ine  ( 1 )  o f  known abso lu te  c o n f i q u r a t i o n  

prov ided the  in te rmed ia te  !! cou ld  be resolved and methods cou ld  be found f o r  i t s  convers ion t o  

o p t i c a l l y  a c t i v e  compounds ! and !. 
The (i)-l3-carboxy-8-oxotetrahyd~oprotoberberine 1: a f f o r d e d  a c r y s t a l l i n e  s a l t ,  mp 164-17l0C, loID 

+16E0 (c = 0.11, CHC13) when t r e a t e d  w i t h  ( - ) - s t r y c h n i n e  i n  acetone. One r e c r y s t a l l i z a t i o n  from 

acetone afforded o p t i c a l l y  pure m a t e r i a l .  [=Ij +174' ( c  = 0.086, CHC13). The f ree  a c i d  (+)-12, 
mp 242-243°C. [-lo +41Z0 ( c  = 0.08, CHC13) y i e l d e d  an o p t i c a l l y  impure (+)- lactam !6, rnp 214-21S0C, 

["ID +48" (c  = 0.11, CHC13) when heated a t  240-244'C f o r  5  L i th ium aluminum hydr ide  reduc- 

t i o n  of 16 gave (?)-canadine (!), mp 167-168°C. and o p t i c a l l y  impure (+)-canadine o f  mp 118-157°C. 

[ o ] ~  +86" ( c  = 0.086, CHC13). Th is  es tab l i shed  the  absolute c o n f i g u r a t i o n  o f  (+)-!!. The (+)-  

methyl e s t e r  !I, mp 176-177Y, [ o l o  t398' ( c  = 0.082, CHCI3) was obta ined by t reatment  o f  (t)-!z w i t h  

diazomethane. L i th ium aluminum hydr ide  r e d u c t i o n  of (+)-!! prov ided the  amino a lcoho l  ( + ) - l a ,  - -  mp 

199-200°C. [ a ] ~  +27E0 ( c  = 0.07, CHC13). Reduction o f  the  mesylate o f  (+I-!8 w i t h  l i t h i u m  aluminum 

hydr ide  a f f o r d e d  ( t ) - t h a l i c t r i c a v i n e  (!), mp 149-150°C. [ o I D  +31Z0 (c = 0.056, CHC13), lit.8 

+291.9" ( c  = 0.555, CHClj),  whose i n f r a r e d  spectrum (CtICl3) was i d e n t i c a l  w i t h  t h a t  of 

a u t h s n t i c  ( i ) - t h a l i c t r i c s v i n e .  The abso lu te  c o n f i g u r a t i o n  o f  ( + ) - t h a l i c t r i c a v i n e  i s  t h e r e f o r e  

135, 14R as shown i n  s t r u c t u r e  !. 



Cer ta in  fi- and w-13-methy l te t rahydroprotoberber ines  are conver ted t o  benzo[c]phenanthri-  

d ines [e.g. (+ I -co ryno l ine  (191 and (+I -14-epicorynol ine (<(1]] fi t h e  p ro top ines  [e.g. corycavine 

(?!)I  i n  the p l a n t  and t h e  t i s s u e  c u l t u r e . '  E l u c i d a t i o n  o f  t h e  s tereochemist ry  o f  (+)-a- 
te t rahydroprotoberber ines i s  impor tan t  i n  cons ide r ing  t h e  mechanisms o f  t h i s  b i o s y n t h e t i c  

conversion. 
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