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TOTAL SYNTHESIS OF I+)-CORYNOLINE AND (+)-6-OXOCORYNOLINE 
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--The condensation o f  a-methyl-3.4-methylenedioxyhomophthalic anhydride 11) 

w i t h  piperonylidenemethylamine (I() i s  u t i l i z e d  as the key step i n  a t o t a l  synthesis of 

I ? ) - co r yno l i ne  11 1 and I+)-6-oxocorynol i n e  12). 

3 I + ) - ~ o r y n o l i n e , ~  I+ ) -coryno l ine  1 1 ) ~ ~  and 6-oxocorynoline 12) have been i s o l a t e d  from Coryda l i s  

i n c i sa .  The s t r uc tu re  ! of I ? ) - co r yno l i ne  was proposed i n  1963 on the basis o f  extensive 

chemical degradations, spec t ra l  evidence, and cons idera t ion  o f  the b i o ~ y n t h e s i s . ~ ' ~  i t  was 

subsequently conf i rmed by an X-ray ana lys is  of the p -brom~benzoate .~  The absolute con f i gu ra t i on  

of I+ ) -coryno l ine  was determined by chemical c o r r e l a t i o n  w i t h  1')-14-epicorynoline 1 ~ 1 , ~  whose 

absolute con f i gu ra t i on  was es tab l i shed by X-ray a n a l ~ s i s . ~  The enamide pho tocyc l i r a t i on  r eac t i on  

was recen t l y  u t i l i z e d  as the key step i n  a t o t a l  synthesis o f  (+ I -coryno l ine  I ~ ) . ~  We have 

l a t e l y  been concerned w i t h  the  poss ib le  extension of the methodology used i n  a synthesis o f  the 

9 r e l a t e d  benzophenanthridine a l k a l o i d  (+ I -che l idon ine  (I)) t o  the  p repara t ion  o f  13-methylated 

benzophenanthridines i n c l u d i n g  I+ ) - co r yno l i ne  I!). The c r i t i c a l  quest ion i n  t h i s  regard was 

whether o r  n o t  the  known reac t i on  o f  homophthalic anhydrides w i t h  S c h i f f  bases cou ld  be extended 

t o  the methylated d e r i v a t i v e  !, thus c rea t i ng  the new quaternary center  a t  C-4 present  i n  the 

isoquinolone 9 .  

The t r i a n i o n  der ived  by t reatment of 5 w i t h  th ree  equivalents o f  l i t h i u m  diisopropylarnide i n  

tetrahydrofu~an-hexamethylphosphoramide a t  O T  was methylated us ing  methyl iodide.  A f t e r  a c i d i c  

work-up, the  homophthalic a c i d  6 was i s o l a t e d  i n  42% y i e l d .  Cyclodehydration o f  5 i n  r e f l u x i n g  

ace t y l  ch l o r i de  ( 6  h)  gave the  anhydride ! i n  78% y i e l d .  Condensation of  the anhydride ! w i t h  

p iperony l  idenemethylamine 18) i n  methanol a t  room temperature f o r  1 h a f fo rded the i soquinolone 9 

[mp 238-240•‹C; NMR 1CDCl3-DMSO%, 3 : l )  6 9.67 (broad s, 1 H), 7.27 Id,  1 H, J = 8 Hz), 6.90 I d ,  

1 H, J = 8 Hz), 6.67 lm, 3 H), 6.13 lm, 2 HI, 5.77 I s ,  2 HI, 4.60 I s ,  1 H), 3.03 ( s ,  3 H), 1.77 

(5, 3 H ) 1  i n  29% y i e l d  along w i t h  i t s  t rans  diastereomer, which was a lso  obtained i n  66% y i e l d .  

The C-methyl group o f  2 appears a t  lower f i e l d  16 1.77) than t h a t  o f  the t rans  diastereomer 16 

1.371. The diastereomeric isomer of 9 e x h i b i t s  NMR lCDC13-DMSO-5, 3 : l )  s igna ls  a t  6 9.33 (broad 

s, 1 H),  7.38-6.33 lm, 3 H), 6.95 I d ,  1 H, J = 8 Hz), 6.72 Id,  1 H, J = 8 Hz), 6.20 I s ,  2 H ) ,  

5.93 I s ,  2 HI, 4.92 Is ,  1 HI, 3.00 (5, 3 HI, 1.37 I s ,  3 H). The diazoketone 10 was obtained i n  . . 
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80% y i e l d  when a benzene so lu t i on  o f  the a c i d  ch l o r i de  o f  9 was added dropwise to a so l u t i on  o f  

diazomethane i n  d i e t hy l  e ther  a t  -lO•‹C. Treatment of  compound !! w i t h  t r i f l u o r o a c e t i c  a c i d  a t  

Doc f o r  10 min gave the benzophenanthridine Imp 220-22l9C1 i n  37% yield.'' Reduction o f  !! 
w i t h  l i t h i u m  aluminum hydr ide i n  tetrahydrofuran a t  room temperature fo r  17 h a f fo rded 

1 1 (+ I - co r yno l i ne  I!, mp 216-217'C. l it mp 216-217•‹Cl i n  69% y i e l d .  The 470 MHz H NMR spectrum o f  

our syn the t ic  ( * I -coryno l ine  i s  i d e n t i c a l  w i t h  t h a t  o f  an au thent ic  sample.'' Subject ion o f  

compound 11 t o  sodium borohydr ide i n  r e f l u x i n g  methanol f o r  1 h gave ( i l -6 -oxocoryno l ine  ( g ,  mp --  
310-312"Cl. The 470 MHz 'H NMR spectrum o f  our syn the t ic  (?I-6-oxocorynol ine (2) a l so  compares 

favorab ly  w i t h  t h a t  of the  na tu ra l  product. 12 
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