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SYNTHESIS OF THE ALKALOIDS I?)-NORMALINDINE AND (21-NORISOMALINDINE 

Bhim C. Maiti. Venkatachalam S. Gi r i .  and Satyesh C. Pak ra sh i  
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Abstract - The a lka lo ids  normalindine I and norisomalindine 141 have been 

synthes ised  v ia  t h e  1-carbol in ium s a l t  I71 by p iva loyl  ch lo r i de  induced cyc l i r a -  

tion and subsequent reduction with sodium cyanoborohydr ide .  

A number of indole  a lka lo ids  containing t h e  indolopyridoquinolizine r ing system have  been 

isolated1 and s ~ n t h e s i s e d ~ ' ~  over t h e  pa s t  few years.  However, a l l  of them are lactams.  

More recent ly ,  t h e  a lka lo ids  malindine 1 1 1 . ~  isomalindine ( 2 1 . ~  normalindine 13) and norisoma- 

l indine 1416 with an unusual methyl  substi tuent  a t  C-5 have been encountered' in na ture .  Ear-  

l i e r ,  we repor ted  from t h i s  labora tory  t h e  synthes is7  of alamaridins.  t he  benro analogue 

of t h i s  c l a s s  of a lka lo id s .  Herein we  de sc r i be  t h e  f i r s t  total  syn the s i s  of (?)-normalindine 

and (21-norisomalindine fallowing s imi la r  procedure .  

The  r ead i l y  access ib le  imine ( 5 )  on NaBH4 reduction in methanol a t  room temperature followed 

1 by acetylat ion gave t he  amide I61 1798, mp 130-132.C; i r  IKBrI: 3180 ( N H ) .  1610 INCO) cm- ; 

' ~ - n m r  lCDC13): 81 .59  (3H. d ) .  2.20 (3H, s l ,  5.98 IlH, q ) ;  m i  (M'. 30711 which an  cyc l i r a -  

tion with POC13 af forded  8-carbol in ium s a l t  (71,  isolated as i t s  b i spe r ch lo r a t e  173%; mp >300°C 

( d e c . ) ;  'H-nmr IDMSO-d6): 81 .92  ( d .  3H). 3.04 (s, 3H1, 6.08 l q ,  1HlI .  The  r equ i r ed  cyc l iza-  

tion t o  t h e  pentacyclic system was brought about by pivaloyl  ch lo r i de  - Et N presumably thro-  
3 

ugh t h e  intermediacy of a d ihyd ropy r id ine  system which underwent spontaneous oxida t ion  

t o  dshydronormalindine 181 130%; mp 235-237-C; uv (log B l : X m a x  IMeOHI 310 (3.941, 410nm 

14.121; 'H-nmr lCDC13): 6 1 . 3 2  ( d ,  3H), 4.64 ( q ,  1H1, 5.60 In, l H ,  H-14); mr IM*, 287). 

Reduction of 8 wi th  NaBH CN in  ace t ic  ac id  a t  5-1O'C y ie lded  a d ias te reo isomer ic  mixture 
3 

of 3 ( 55%)  and 4 16%).  The  ' ~ - n m r  of t h e  major isomer exh ib i t ed  a methyl double t  a t  8 1.62 

and a methine quar te t  a t  S 3.84. On t h e  o ther  hand. the  same s igna ls  for  t h e  minor product  

appeared  a t  6 1.42 and 4.40 r e spec t i ve ly  with an additional double doublet  a t  6 4.34. The  

presence of Bohlmann bands in  t h e  major isomer and t h e i r  absence in  t h e  minor compound 

along wi th  t h e i r  l ~ - n m r  da t a  confirm t h e  t rans  and quinoliaine r ing  sys tems fo r  them 

r e spec t i ve ly  (cf. 8-methyltatrahydroprotoberberine ~ y s t e m ~ ' ~ 1 .  Thus,  t h e  s t r uc tu r e  and t h e  

s te reochemis t ry  a t  C-5 and C-13b in  normalindine I31 and norisomalindine 14) are e s t ab l i shed .  

The  compounds we re '  found t o t  be  ident ica l  ( t l c ,  u v ,  ir. 'H-nmr, ms)  t o  t h e  natural  ones. 

EXPERIMENTAL 

Mps, taken in  open cap i l l a r i e s ,  are uncorrected,  i r  spec t ra  recorded  in a Perkin-Elmer 177 



p a x x r l x a  pue 1 1 "  05) ralem ql im p a l n ~ i p  sem a~nlxrur u o i l x a r  aqL ' q  z lo) axnleradmal 

oz ' 8  SL'OI 'HWN pappe sem (Im 52) loueqlam ui  anpjrar a q l  jo u o n n p  e oJ .mnn=en 





5.60 (s, 1Hl. 6.80-7.68 lm. 4H1, 7.74 I d ,  5 = 7 Hz, IHI ,  8.08 I s ,  l ~ ) ,  8.18 I d ,  J . 
7 Hz. 1Hl and 8.44 ( b r  s. 1Hl ;  ms m/z ( = e l .  i n t e n s i t y )  : 287 I M + .  181, 272 (100)  and . - -  
134 (901;  Anal. Calcd f o r  ClqH17N3: C,  79.51; H, 5.97; N ,  14.64. Found : C, 79.10; H, 

6.01; N .  14.33. 

Normalindine (31 a n d  oorisomalindine (41 

To a solut ion of dehydronormal ind ine  181 12.87 g ,  10 mmoil i n  g lac ia l  a c e t i c  a c i d  (10  m l )  

a t  5-10'C was a d d e d  i n  por t ions  NaBH3CN 14 x 50 mg, 3.3 mmoll. T h e  reac t ion  was moni- 

tored by t l c  and a f t e r  t h e  comple te  d i s a p p e a r a n c e  of d e e p  f luorescence  I2 h l ,  wa te r  (100 ml l  

was a d d e d  t o  t h e  reac t ion  mix ture  and t h e  excess ac id  was neu t ra l i sed  w i t h  s o l i d  Na CO 
2 3' 

I t  was e x t r a c t e d  w i t h  ch loroform I3  x 50 m l l .  washed  s u c c e s s i v e l y  w i t h  w a t e r ,  b r ine .  

d r ied  over anhydrous  Na2S04 and concentrated t o  a f f o r d  a gummy r e s i d u e  12.1 g ) .  T lc  

of t h i s  r e s i d u e  showed i t  t o  b e  a mix ture  of 3 and 4 w h i c h  was p u r i f i e d  and separa ted  

by p r e p a r a t i v e  t l c  on s i l i c a  gel using e t h y l  a c e t a t e  s a t u r a t e d  w i t h  ammonia vapour .  The  

compound wi th  h i g h e r  Rf va lue  was found t o  be 3 11.6 8 ,  5 5 % ) .  mp 196-198'C; i r  amax 
IKBrI: 3180, 2740-2840 IBohlmann b a n d s ) ,  1590 c m - l ;  uv llog 8 I :  Xmax IMeOHI 223 (4.071 

and 268 nm 13.431; ' ~ - n m r  (CDCI 1. 6 1.62 I d ,  J = 7 Hz, 3H, CH-CF31, 2.40-3.16 lm, 
3 '  - 

bH1, .3.50-3.70 lm. 1H1, 3.84 ( q .  J = 7 Hz. IH, CF-CH31, 7.00-7.40 (m. 4H, Ar-HI, 7.46 

lm, IH, H I  7.96 l b r ,  1H, NHI, 8.36 ( d ,  J = 9 Hz, IH, H-21 and 8.50 ( s ,  IH, H-4); 

ms m/c ( = e l .  i n t e n s i t y ) :  289 I M + ,  971, 288 1691. 274 11001. 245 (221 and 169 ( 7 8 ) ;  Anal. 

Calcd f o r  ClqHIqN3: C,  78.96; H, 6.63; N ,  14.54. Found : C. 78.76; H. 6.55; N .  14.28. 

The  s l o w e r  moving one was i d e n t i f i e d  a$ 4 (180 mg. 6%1, mp 114-117'C; i r  Smax (KBrl:  

3200 (NHI and 1595 m ;  uv ( l o g . €  I :  Xmax IMeOHI 224 14.291 and 269 13.631; ' ~ - n m r  

ICDC131: 6 1.42 I d .  J = 7 Hz. 3H, CH-CX31, 2.60-3.20 ( m ,  6Hl. 4.34 l d d .  J = 12.7 He. 

1H. H-13b1, 4.40 l q ,  J = 7 Hz. 1H, CE-CH31, 7.00-7.40 lm. 4H, Ar-HI. 7.56 I d .  J = 

9 Hz. IH, H-1). 8.00 l b r .  1H. NHI, 8.36 I d ,  1 = 9 Hz. 1H. H-2) and 8.40 Is, 1H. H-4); 

ms m/z ( r e l .  i n t e n s l t y l :  289 ( M I .  7 288 ( 6 9 ) .  274 (100) ,245  122) and l b 9  (781;  Anal. 

Calcd for C19HlqN3: C. 78.96; H. 6.63; N ,  14.54. Found : C. 78.88; H. 6.51; N .  14.26. 
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