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Abs t r ac t  - S u i t a b l y  p ro t ec t ed  sacchar idy l  a ldehydes a r e  conver- 

t e d  i n t o  t h e  corresponding g lu ta r imide  d e r i v a t i v e s  v i a  a  two- 

s t e p  sequence involv ing  r e a c t i o n s  wlth ( a )  Ph P-CHCOOMe and 3 - 
( b )  CH2(CONH2)COOR. 

The a l k a l o i d  sesbanimide (L), r e c e n t l y  i s o l a t e d  from t h e  seeds  of Sesbania  drum- 

1 mondii,  h a s  been shown t o  d l s p l a y  po t en t  antitumour a c t i v i t y  . I n  view of our 

i n t e r e s t  i n  t h e  s y n t h e s i s  of t h e  c y t o s t a t i c  components of Sesbania  drummondii 

e x t r a c t s 2 ,  we have undertaken t h e  development of a  gene ra l  approach t o  t h e  s t e -  

r e o s p e c i f i c  s y n t h e s i s  of sesbanimide and i t s  analogs. The s t r a t e g y  of t h i s  ap- 

proach v i s u a l i z e s  t h e  p r epa ra t i on  of two synthons corresponding t o  ( i )  a  func- 

t i o n a l i z e d  g lu ta r imide-sugar  moiety and ( i i )  the s i x  carbon fragment (CI0-CI6) of 

r i n g  C ,  and t h e i r  subsequent coupl ing t o  provide t h e  t r i c y c l i c  a l ka lo id .  I n  t h i s  

communication we p r e s e n t  a  convenient  procedure f o r  c o n s t r u c t i o n  of t he  AB 

(saccharidalglutarimide) synthon bear ing  su i t ab l e  f u n c t i o n a l i z a t i o n  f o r  coupl ing  

with t h e  r i n g  C p r ecu r so r .  

3 I n  a  model s t udy  L-xylose (2) was converted i n to  t h e  bis-benzyl idene a c e t a l  2 , 
mp 179-182OC, i n  t h r e e  convent iona l  s t e p s  (Scheme A). Coupling of 3 with t h e  

y l i d  Ph3P=CHCOOCH3 y i e lded  t h e  unsa tu r a t ed  e s t e r  5 (85%) a s  a  mixture of t h e  Z/E 

isomers (Z/E = 3/2; 5-isomer, mp 161-l62oC, JH = 1 2  Hz, E-isomer, mp 203- 

206OC, JH = 
a e 

1 5 - 5  Hz). For t h e  fo l lowing  s tep,  t h e  mixture  was employed d i r e c t -  
a 6 

l y .  The format ion  of t h e  g lu t a r im ide  r i n g  was achieved by a  base-catalyzed reac-  

t i o n  with t h e  h a l f  amide of malonic e s t e r  (H2NCOCH2COOMe), whereupon t he  Michael 

a d d i t i o n  and t h e  subsequent c y c l i z a t i o n  took place i n  one p r a c t i c a l  s t ep .  The 

r e s u l t i n g  produc t  cons i s t ed  of a  mixture of two s t e r e o i s o n e r i c  e s t e r s  5 (2/1, v i a  

NMR), from which t h e  major isomer could be  i s o l a t e d  i n  c r y s t a l l i n e  form, mp 

4 182-185°C. The s t r u c t u r e  of t h e  t r i c y c l i c  e s t e r  fol lowed from i t s  s p e c t r a l  d a t a  . 



Scheme A 

a.  EtSH I HCI . b. PhCHOl p-TsOH ICICH2CHZCI. c .  HgCI, I H,O 

d. PhaP=CHCWMe 1 PhCH, . e .  H,NCOCH2COOMe 1 MeONo I T H F .  
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Scheme 0 

f.  HCHO I HCI . g. HIO, . h. Ph3P=CHCOOMe I P h C Y  . 
i. H1NCOCH2COOBultl I KOBu(t1 . j CFICOOH I r.t. . 
k. DMF , ref lux . I. Ac10 I AcOH. 



It should be po in t ed  out  t h a t  bo th  isomers of 5 can be u t i l i z e d  i n  t he  s y n t h e t i c  

sequence, s i n c e  t h e  e s t e r  group r e spons ib l e  f o r  asymmetry of C-3 (sesbanimide 

numbering) s h a l l  be removed by h y d r o l y t i c  decarboxyla t ion ,  i n  t h e  subsequent 

step. 

Having shown t h a t  t h e  g lu ta r imide  u n i t  could be cons t ruc t ed  convenien t ly ,  i n  two 

s t ep s ,  s t a r t i n g  from a  p ro t ec t ed  a ldose ,  a t t e n t i o n  was d i r e c t e d  t o  t h e  s y n t h e s i s  

of t he  r e q u i r e d  bis-methylene a c e t a l  of L-xylose. However, r e a c t i o n  of t h e  d i -  

e thy l  t h i o a c e t a l  of L-xylose with formaldehyde o r  dimethoxymethane, d i d  n o t ,  un- 

der t he  at tempted cond i t i ons ,  l e a d  t o  t he  d e s i r e d  b i s - ace t a l .  Consequently, u se  

was made of t h e  known procedure f o r  t h e  conversion of D-sorbi tol  (5) t o  a c e t a l  

7  (Scheme B ) ,  v i a  a  sequence involv ing  a c e t a l  formation (HCHO/HCl), fol lowed by - 
per ioda te  ox ida t i on  of t h e  r e s u l t i n g  d i o l .  React ion of 2 with Ph P-CHCOOCH 3 - 3 Once 

again y i e l d e d  a  mixture  of Z/E isomers ,  i n  which t h e  E-compound 8 r ep r e sen t ed  

90% of t h e  product  ( y i e l d ,  69%). The g lu t a r im ide  moiety was cons t ruc t ed  on t h e  

pure isomer 8,  by r e a c t i o n  wi th  t - bu ty l  carbamoylacetate .  From t h e  r e s u l t i n g  i so-  

meric mix ture  of g lu t a r im ides  2, one isomer could  be  i s o l a t e d  a s  a  c r y s t a l l i n e  

compound, mp 192-197°C (MS: Calcd f o r  C16H23N08 357.1446, Found 357.1448). Hy- 

d ro ly s i s  of t h e  mixture  of isomers of 2 (CF3COOH, R.T.)  and decarboxyla t ion  (DMF,  

r e f lux)  y i e l d e d  a  s i n g l e  product  2, mp 248-249°C (a = -32.7O, c  = 0.291, H20; 

MS: Calcd f o r  CllH15N06 257.0893, Found 257.0892; o v e r a l l  y i e l d  based on 2, 45%). 

Upon t r e a tmen t  of 10 with a c e t i c  anhydr ide /ace t ic  acid/H2S04 mix ture ,  one of t h e  

dioxolane r i n g s  ~ p e n e d ~ ' ~  t o  g ive  t h e  d e s i r e d  d i a c e t a t e  11 89%; mp 132-1 34OC 

(MeOB); I R  (CHC13): 3380, 1740 and 1710 cm-I; NMR (CDC13): 6 8.15 ( s ,  N-H); 4.90 

(AB-system, 3 = 6,  -0-CH2-0). Compound 11 r e p r e s e n t s  t h e  synthon conta in ing  t h e  

A/B r i n g s  with t h e  c o r r e c t  ab so lu t e  con f igu ra t i on  of t h e  sugar  moiety and pos- 

sessing a  f u n c t i o n a l i a a t i o n  a t  C-9, f o r  f u r t h e r  e l a b o r a t i o n  t o  t h e  sesbanimide 

molecule. I n  o rder  t o  cons t ruc t  r i n g  C ,  a  s e l e c t i v e  dep ro t ec t i on  of t h e  pr imary 

alcohol group of 11, fol lowed by t r an s fo rma t ion  of i t s  C-10 t o  a  s u i t a b l e  oxida- 

t i on  s t a t e  i s  p ro j ec t ed .  Model s t u d i e s  d i r e c t e d  a t  t h e  syn the s i s  of r i n g  C on a  

f unc t i ona l  equ iva l en t  of C-10 ( i n  1 1 )  a r e  i n  p rogress .  
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