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Abstract. Reaction of ethyl cyclopentanecarboxylate anion with N- 

benzylnicotinamide salt leads to the formation of the spiro-tri- 

cyclic skeleton of sesbanine. 

The alkaloid sesbanine, isolated from the extracts of the seeds of Sesbania drum- 

1 mondiihas been shown to possess the novel structure 1 , which contains the spiro- 
cyclic 2.7-naphthyridine nucleus. The reported anti-leukemic properties of the 

alkaloid, coupled with its low content in the extracts, makes the availability of 

the alkaloid and its analogues via total synthetic route very desirable. As a part 
2 

of our programme on the development of potential carcinostatic compounds we have 

directed our attention to a practical synthesis of sesbanine. The recent report by 

3 Kende and Demoth prompts us, at this stage, to disclose our convenient synthesis 

of the sesbanine skeleton. 

OUT for the construction of the tricyclic framework of sesbanine anticipa- 

ted that the coupling of an appropriately substituted cyclopentyl ester with a 

suitably activated nicotinamide derivative, would provide a precursor which should 

possess the desired functionality for its elaboration to sesbanine. In order to 

test this basic scheme, the anion of ethyl cyclopentanecarboxylate was allowed to 

react with N-benzylnicotinamide (2) (LDA/THF, -30'. 4 h) , whereupon the crystalline 
4 spirocyclopentyl naphthyridine & was obtained in 51% yield. It should be remarked 

that the aforementioned procedure provides the complete tricyclic skeleton of ses- 

banine in one practical step, from readily available starting materials. The de- 

sired oxidation and substitution level of the 2.7-naphthyridine nucleus was achie- 

6 ved via the two-step sequence 2 -4s ---+% . Oxidation of g was carried out by 
reaction with 1-ethoxycarbonylmethylenequinolinium bromide (CHC13, room temp., 3h) 

to yield 4a5 (75%). Subsequent hydrogenation (Pd/C, 10%. CH30H, 1 atm, 3 h) result- 

ed in debenzylation to give crystalline 5aS (53%). That the scope of the initial 

coupling reaction leading to the spirocyclic system could be extended to function- 
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alized cyclopentyl esters, was illustrated by the reaction of the Schiffs base of 

p-bromoaniline and 2-cyclopentanonecarboxylate ester with 2 (NaH/TIlF; addition to 

the Schiffs base anion at -76' followed by warming to 20'1, which resulted in the 

formation of 3b7 197%). Attempts to achieve an analogous reaction between methyl 

2-cyclopentanonecarboxylate and N-benzylnicotinamide, led,-however, to the forma- 

8 tion of =_new tricyclic product . In a reaction sequence similar to the one des- 
cribed for &, the naphthyridine derivative 2 was oxidized and debenzylated to 
9 5b . - 

The total synthesis of sesbanine via the appropriately substituted loptically 

active) cyclopentane derivative is currently under way and the detailed results 

will be presented elsewhere. The extremely facile synthesis of the spirocyclopent- 

yl 2,)-naphthyridine system, described in this report, allows an entry to a wide 

variety of analogues and derivatives of the alkaloid. 
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1CDCl3) : 6 1.5-3.0 (m, SH, -CH2CH2CH2-) ; 4.38 ( 6 ,  CH2Ph) ; 4.56 (d  x d, J=2.5, 
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Id, J=9, 2H, 2 x HaAr); 7.1-7.5 lm, 8H. Ph-H + Ha+ 2 x H ~ ~ ~ ) ;  8.25 (broad, N-H). 



8.  T h e  t r i c y c l i c  p r o d u c t  h a s  b e e n  i d e n t i f i e d  as A. D e t a i l s  a b o u t  t h e  r e a c t i o n  

l e a d i n g  t o  A w i l l  b e  d e s c r i b e d  i n  a s e p a r a t e  communiea- 

PhHtC 

9 .  5: M . p . 2 1 5 - 2 1 8 9 8 0 % ) .  I R ( K B r ) :  3400,  1720 ,  1705 ,  1 6 7 0 ,  1640 c m - l .  'H NMR 

(DMSO-d6) : 6 2.0-3.0 (m, 6H. -CH2CH2CH2-) ; 6.04 ( 5 ,  -CH2Ph) ; 6.8-7.7 (m, Ph-H 

a n d A r - H ) ;  8 . 0 2  ( d ,  J = 7 ,  H5);  9 . 2  ( d  x d ,  J = 2 ,  J = 7 ,  H6) ;  9 . 6 3  ( d ,  J = 2 ,  Ha) .  

5b: Glass. IRtCHC13): 3380,  1720 ,  1700,  1675  a n d  1600 cm-l. 'H NMR(CDC13): - 
1.7-3.2  (m, 6H, -CH CH CH - 1  ; 6.52 ( d ,  J = 9 ,  2  x HaAr) ; 7.2 ( d ,  J = 6 ,  H ~ ) ;  2 2  2  

7.37 ( d ,  J = 9 ,  2  x HBAr); 8 .85 ( d ,  H6) ;  9 .49  (s, H a ) .  

Received, 1 0 t h  March, 1980  


