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Reduct ion of 7-methoxycarbonyl-8-methyI~ndolizino[l , 2 -b lqu ino l ln -  

9(1 lH)-one ( 3 ) ,  p r e p a r e d  f r o m  7-methoxycarbonylindol izino [I ,2-b] - 

qumol~n-Y(11H)-one ( Z ) ,  g a v e  t h e  c o r r e s p o n d m g  a l c o h o l  ( 5 ) ,  which 

w a s  c o n v e r t e d  m t o  (+)-mappicine ( 7 )  th rough  t h e  a ldehyde  (6).  

Mappic ine ,  a m m o r  a l k a l o i d  i s o l a t e d  f r o m  M a p p a  f o e t l d a  ( o l a c a c e a e ) ,  w a s  a s s i g n e d  -- 

t h e  s t r u c t u r e  (7) on t h e  b a s ~ ~  of s p e c t r a l  a n a l y s i s  a n d  a p a r t l a 1  synthesis f r o m  a c o -  

existed b a s e  campto thec in  (1)  by G o v i n d a c h a r i  i n  1 9 7 4 . '  W e  h a v e  i n v e s t i g a t e d  a to ta l  

s y n t h e s i s  of mappicine f r o m  7-methoxycarbonylindolizino[l , 2 - b l q u i n o l i n - ~ ( 1  1H)-one 

( 2 ) ,  whlch would b e  a po ten t i a l  p r e c u r s o r  t o  campto thec in  ( I ) . ~  H e r e  we  w i s h  to  

r e p o r t  the  s u c c e s s f u l  r e s u l t .  

T r e a t m e n t  of 7-methoxycarbonylmdolizlnu [I ,2-b]rquinolin-Y(11 H)-one ( 2 )  wl th  a n  

e x c e s s  of d i a z o m e t h a n e ,  p r e p a r e d  f r o m  - N-methyl-N-nitrosotoluene-p-sulphonamide, - 

i n  c h l o r o f o r m  a n d  methanol  a t  room t e m p e r a t u r e  f o r  24 h r  a f f o r d e d  a m i x t u r e  of 7- 

methoxycarbanyl-8-methylindolizina [I  ,2-b] quinolin-9(11 H)-one (3) (40  %), mp 251 - 

253O, a n d  c y c l o p r o p a n e  derivative (4)  (38  $1, mp 213  - 215', whlch  w a s  e a s i l y  s e p a -  

r a t e d  by r e c r y s t a l h s a t i o n  f r o m  c h l o r o f o r m - e t h e r .  T h e  f o r m e r  ( 3 ) ,  C l  8Hl  4 N 2 0 3 ,  

-1 
m/e 306 (M'), showed  a n  amlde  a n d  a n  e s t e r  c a r b o n y l  g r o u p s  a t  1725  a n d  1650  cm , 



respectively,  in i r  spectrum (KBr) and nmr spectrum ( b  in CDCl ) revealed two 
3 

methyl groups a t  2.48 and 3 .95,  and a C-5 proton on a pyridane r ing  a t  7 .45.  The 

position of methyl group was determined by a comparison of nmr spectrum (CDCI ) 
3 

3 of the pyridone-4-acetates (9 and 10 ), the former of which were  prepared in 3 % 

yield from 3 by Arndt-Eistert reaction.  Thus,  the C-3 proton on pyrldone r ing  in 

10 was observed a t  6 . 6 ,  but th is  chemical shift  could not be found in 9.  The la t ter  

(4), C18H14N203, d e  306 (M'), had a cyclopropane r ing ,  whose fact  was proved 

by nmr spectrum [ 5  in CDC13 1 .05 ( l H ,  q ,  2 4  and 6 H a ) ,  2.30 ( l ~ ,  q ,  5 4  and 10 

Hz) and 2.83 (1 H ,  q ,  - J 6 and 10 HZ)] showing a character is t ic  pattern to this ring 

~ y s t e m . ~  Moreover, a resonance of C-3 proton m a pyridone system could not be 

observed in nmr spectrum and ir spectrum (CHC1 ) revealed the presence of an amide 
3 

-1 
and an  e s t e r  functions a t  1655 and 1730 cm , respectively.  S m i l a r  reaction with 

d~azomethane has reported by Pel le t ler .  5 

Reduction of 3 wlth l i thum borohydride in diglyme a t  1 0 0 ~  f o r  1 h r  gave the alcohol 

(5)  (63 $), mp>3000, m/e 278 (M'), which showed an amide carbonyl a t  1650 cm-' in 

i r  spectrum (KBr) and carbinol-methylene resonance a t  5.03 in nmr spectrum (CF CO 1-1). 
3 3 

Dimethyl sulphoxide oxidation of this  alcohol (5) in acetic anhydride a t  90 - 100' fo r  

4 h r  afforded the aldehyde (6) (70 $1, mp 257 - 260'. l l j e  276 (M'), which showed a 

formyl group a t  1690 cm-' m ir spectrum (CHC1 ) and a t  10.38 in nmr spectrum 
3 

(CDCl ) in additlon to an amide Punctlan a t  1650 cm-l. The reaction of an  aldehyde 
3 

(6) with diaaoethane, prepared from - N-nitrosoethylurea, in chloroform and e the r  a t  

0' f o r  2 h r  gave the ethyl ketone (1 1 )  (90 $1 as pale yellow pla tes ,  mp 237 - 238', 

m/e 304 (M'), which showed the carbonyl groups a t  1705 and 1655 cm-l m i t s  ir - 
spectrum ( C H C ~  ) and an ethyl group a t  1 .25 ( t ,  J 7 Hz) and 2.88 ( q ,  J 7 H Z ) .  

3 
+ 

Reduction of this  ketone with sodium borohydride in methanol afforded (-)-mappicine 

(7) (70 %), mp 211 - 273' (lit.  , '  mp 270 - 271 O ) ,  after purification on s i l ica  gel  

chromatogr&hy. The ir [ v  maa ( K B ~ )  3260br, and 1660 cm-'1, uv [ h  max ( M ~ O H )  
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3 6 6 ,  333Sh,  2 9 1 ,  2 5 3 ,  a n d  246 nm] ,  n m r  [ 6  ( C D ~ O D )  1 . 0 3  ( 3 ~ ,  t ,  5 7  H z ,  CH2C_H3), 

1 .71 ( 2 H ,  m ,  CN2CH3),  2 . 2 0  (3H,  s , A r C g 3 ) ,  4 . 8 5  (1 H ,  t ,  J 6 H z ,  7 CHOH),  5 . 1 3  

(2H,  s ,  A r C H  N) a n d  7 . 5  - 8 . 4  ( A ~ H ) ] ,  a n d  m a s s  s p e c t r a  [m/e 306  (M+),  2 9 1 ,  289 ,  
-2  

2 7 8 ,  277,  273 ,  263 ,  2 6 2 ,  2 4 9 ,  248 ,  221 ,  219 ,  218 ,  217 ,  2 0 6 ,  2 0 5 ,  1 9 2 ,  1 9 1 ,  1 8 1 ,  1 6 8 ,  

1 6 7 ,  1 6 6 ,  1 4 0  a n d  11 0 1  w e r e  c l o s e l y  s i m i l a r  t o  t h e  r e p o r t e d  d a t a  of n a t u r a l  mappicine.  1 

G r i g n a r d  r e a c t i o n  of 6 with e thy l  magnesium bromide m e t h e r - t e t r a h y d r o f u r a n  f o r  

4 h r  a t  20' g a v e  (?)-mappicine ( i ) ,  which w a s  i s o l a t e d  a n d  pur i f i ed  as i t s  a c e t a t e  

(8)  (4 %), mp 1 8 0  - 181 O .  T h e  ir s p e c t r u m  (CHC1 ) showed  0 - a c e t y l  a n d  3 - 
amide  g r o u p s  a t  1730  a n d  1655  cm-I , a n d  uv s p e c t r u m  r e v e a l e d  a b s o r p t i o n  maxima 

a t  3 6 6 ,  333Sh,  293 ,  254 a n d  247 nm, whose  d a t a  w e r e  s i m i l a r  t o  t h o s e  of mappicine 

(7). M o r e o v e r ,  the  n m r  [ b  m CDC13; 0 . 9 9  ( 3 H ,  t ,  J 7 H e ,  CH2C_H3), 1 . 3 6  (2H,  m ,  

c _ H ~ c H ~ ) ,  2 . 1 6  (3H,  s ,  O C O C H ~ ) ,  2 . 3 7  ( 3 ~ ,  s ,  A r c t 1 3 ) ,  5 . 2 7  ( 2 ~ ,  b r o a d  s ,  

A ~ C H ~ N ) ,  - 6 . 0 3  (1 H ,  t ,  J 7 H z ,  C ~ O A C )  a n d  7 . 3 8 - 8 . 3 2  ( A r g ) ]  a n d  m a s s  s p e c t r a  

m/e  348  (M+) , 0 5 ,  2 9 0 ,  2 8 9 ,  288 ,  287 ,  2 7 7 ,  2 7 4 ,  2 7 3 ,  248 a n d  21 9 1  w e r e  i d e n t i c a l  L 
with t h e  r e p o r t e d  d a t a  of 8 .  1 

T h u s ,  we  h a v e  accompl i shed  the  t o t a l  s y n t h e s i s  of (*)-mappicine. 

We thank P r o f e s s o r  T .  R .  Govindachar i  f o r  p r o m d i n g  the  s p e c t r a l  d a t a  of mappicme .  
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