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A b s t r a c t  - S t a r t i n g  from 1 t h e  syntheses  of t h e  t i t l e  compounds were 

achieved us ing Polonovski r e a c t i o n  of 2 a s  t h e  key s t e p .  

I n  Kuehne's s t u d i e s  on t h e  biomimetic a l k a l o i d  syntheses  t h e  b i o g e n e t i c a l l y  

2 
proposed secodine in t e rmed ia te  g p l a y s  an impor tant  r o l e  . 
Our aim was t o  syn thes ize  v incad i f fo rmine  (g), Wvincadif formine (11) and 

minovine (12) through t h e  key i n t e r m d i a t e s  g and _9 by u t i l i z i n g  our  previously  

3 
desc r ibed ,  e a s i l y  a c c e s s i b l e  compound _1 a s  s t a r t i n g  m a t e r i a l .  The envisaged 

in t e rmed ia te  _4 (tetrahydrosecodin-17-01) could  se rve  as a s o u r c e  f o r  producing 

dihydrosecodine (2 ) and t e t r ahydrosecod ine  (e). 



A t  t h e  o u t s e t  1 w a s  reduced c a t a l y t i c a l l y  [FdlC, methanol,  RT, 90 %, mp 127-128 OC 

from benzene-hexane] t o  2, which upon f u r t h e r  r educ t ion  [LAHITHF, 70 Oc/5 h,  

0 89.7 %, mp 154-155 C from benzene-hexane] provided 2. Using t h e  method desc r ibed  

4 
by Kutney , .2& was transformed t o  2 by t h e  fo l lowing  s t e p s .  

Benzoylation [benzoy l  c h l o r i d e l p y r i d i n e ,  70 Oc/2h] of + gave & 190 8 ,  mp 

0 132-134 C from a c e t o n i t r i l e ] ,  which was r e a c t e d  wi th  KCN i n  abs .  DMSO [ 75 O ~ / l h l  

f u r n i s h i n g  [ 65.2 % ,  mp 127-129 OC from a c e t o n i t r i l e l  . When t r e a t e d  wi th  

methanolIHC1 i n  t h e  presence  of t r a c e  of wa te r  [RT/24h] gave r i s e  t o  2. H C l O  
4  

[ 94.4 %, mp 52-53 OC from ~ t h a n o l - e t h e r ] .  

For c o n t i n u a t i o n  of t h e  s y n t h e t i c  sequence t h e  e s t e r  2 was fl jrmylated i n  benzene 

with methyl formate i n  t h e  presence  of sodium h ~ d r i d e ~ ' ~  [35  Oc/2h] and t h e  

ob ta ined  en01 _3 was i m e d i a t e l y  reduced [NaBH /methanol,  -20 OC,  44.9 % ]  t o  t h e  4 
6 7  d ias tereomers  of 16,17,15,20-tetrahydrosecodin-17-01 ( 5 )  . 

Water e l i m i n a t i o n  from t h e  l a t t e r  compound [(CH CO)  O lpyr id ine ,  RTIlh, 60.4 % o r :  
3  2 

8 to luene/A/7h,  40 8 1  y i e l d e d  15.20-dihydrosecodine6 ( 5 )  . C a t a l y t i c  r e d u c t i o n  

(PdIC methanol, RT, 98.3 % )  of _5 fu rn i shed  a  mixture of racemic 16,17,15,20- 

te t rahydro-secodine6 and i t s  dias tereomer .  

Attempted chmse lec t ive  me thy la t ion  !Na/NH3, C H 3 1 1  of & t o  & was unsuccess fu l ,  

i n s t e a d  t h e  d imethyla ted  p roduc t lo  was ob ta ined  (2, 34,5 8 ,  mp 183-185 OC from 

methanol ) . 
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A s y n t h e s i s  o f  t h e  key secodine  in t e rmed ia te  _8 and i t s  isomer 2 could now be 

0  p r o j e c t e d  through t r ans fo rmat ion  of 3 i n t o  i t s  N-oxide [ x ,  m-CPBA/CH2Cl2.-15 C, 

50 min, 50.1 %land subsequent t r ea tmen t  of 2 wi th  a c e t i c  anhydride [ i n  pyr id ine ,  

RTIlh] .  A s  a  r e s u l t  of the l a t t e r  r e a c t i o n  _8 and i ts isomer 9 were formed and 

were immediately c y c l i z e d  i n t o  a 2 : l  mixture of (+ ) -v incad i f fo rmine  10 and 

(2 ) -+-v incad i f fo rmine  11 ( 1 2 , 3  8 ) .  A f t e r  f l a s h  chromatographic s e p a r a t i o n  
13 

[A1203150 PF254+366/TypT/,  e l u t i n g  wi th  benzene-hexane 1:11 10 was c r y s t a l l i z e d  

from acetone-water [mp 123-125 OC,  lit.14-l5 124-125 O C I  and proved t o  be 

i d e n t i c a l  wi th  t h e  product ,  ob ta ined  on hydrogenation of t abe r son ine ,  whi le  11 
was i s o l a t e d  a s  an  o i l .  A l l  t h e i r  spec t roscop ic  d a t a  were i n  accord  with those  

r epor t ed  i n  t h e  l i t e r a t u r e  15-19 

fl / ' C 2 H s  - fl / ',C,H, 8Hc2Hs / 

\ 
N  ' \ N ' ' N \  

COOCH, CH3 COOCH, H 
i n  1 2  COOCH, 
- - - 

Transformation of lo i n t o  (+)-minovine  1 1 2 )  was c a r r i e d  o u t  both  according t o  

t h e  method desc r ibed  i n  t h e  l i t e r a t u r e 1 ,  and by m t h y l a t i o n  of 12 wi th  methyl 

iod ide  [NalNH3, o i l ,  20 % I .  

The spec t roscop ic  d a t a  were aga in  i d e n t i c a l  w i th  those  r e p o r t e d .  

The above s y n t h e t i c  sequence f u r t h e r  demonst ra tes  t h a t  t h e  p o s t u l a t e d  b iogene t i c  

secodine  in t e rmed ia te  _8 and i t s  isomer _9 indeed undergo t h e  b i o g e n e t i c a l l y  

proposed c y c l i z a t i o n s .  
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