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I n d i a  

Abstract - N-lodosuccinimida has bean successful ly  employed as an 

a ~ i d a t i v e  cycl is ine  agent for the synthesis of axazole, isoxazale,  benza- 

furan, furaxan and 1,2,3-triazole-1-oxide der ivat ives .  Synthesis of 

compounds (11) , (IV) , (VI), (VIII) and (X) having these  basic  skeletons 

respect ively  a re  reported. 

1 
E a r l i e r  ue enployed N-iodosucninimlde as an m i d a t i v e  cyc l i s ing  agent i n  the terminal s t ep  of the 

2 t o t a l  synthesis  of machicendiol t o  bu i ld  i t s  benvofuran par t .  We then decided t o  look i n t o  the  

u t i l i t y  of t h i s  reagent i n  t h e  synihesis  of o ther  heterocycles  v i a  s u i t a b l e  synthons capable of 

undergoing m i d a t i v e  cyc l i sa t ion  i n  a f ree-radical  pathway, and i n  t h i s  endeavour we were ab le  t o  

synthesise  oxaaole, isoxaeole,  1,2,3-triazole-1-oxide and bensofuran de r iva t ives  i n  good t o  

exce l l en t  y i e l d s  and a furoxan de r iva t ive  i n  a low yield.  I n  each synthesis  N-iodosuccinimide 

w a s  used i n  the terminal s t ep  t o  bui ld  t h e  respect ive  heterocycl ic  moiety and t h i s  s t ep  always 

3 
ended i n  a s i n g l e  product (t3.c). Unlika N-bromosucoinimide , N-iodosuccinimide has  not  been 

4 
explored e a r l i e r  ss s nynthetic reagent; only a feu i s o l a t e d  examples are avai lable  i n  the  

5 
l i t e r a t u r e .  The r e ~ e n t  was prepared according t o  the  method of Benson and s tored i n  a 

eoloured b a t t l e  wrapped with aluminium f o i l  and kept i n  a f r ig ida i re .  

For oxasole de r iva t ives  s u i t a b l e  Schiff  bases have been prepared by t h e  usual method from an 

aromatic amine and an aramatic aldehyde as s t a t ed  i n  t h e  sequel: a solut ion of 2-aminophenol i n  

ethanol was added t o  a solut ion of the aromatic aldehyde i n  boi l ing ethanol.  The boi l ing was 

continued f o r  15 min, cooled and t h e  product obtained by f i l t r a t i o n  was c r y s t s l l i s s d  from 

ethanol t o  give  needles (yellou/orange) of the  corresponding Schiff base ( I ) .  The l a t t e r  was 

dissolved o r  suspended i n  carbon t e t r ach lo r ide  under ni t rogen blanket.  To it N-iodosuccinimide 

( 2  equivalents) was added and t h e  mixture was =fluxed. After the completion of the  reaction 



(monitored by t l e ) ,  the solvent was remwed under reduced pressure and t h e  ~ r o d u c t  was pur i f i ed  

by column chromatography over s i l i c a  g e l  fallowed by c r y s t a l l i s a t i o n  fmm su i t ab le  solvents  t o  

y ie ld  the corresponding mazo le  (11). Table 1 summarises the N-iodosuccinimide induced cycl isa-  

t i o n  of var ious  Schiff bases t o  oxaaoles. 

Table 1. N-Iodosuccinimide induced cyc l i sa t ion  t o  axazoles 

Schiff  base ( I )  zzzf Oxamle de r iva t ive  (11) mp 
6 

lit. mp l'ield($) 

7 Onimes of c e r t a i n  i<,P-unsaturated ketones were reported t o  cyc l i se  t o  isaxazoles  by iodine- 

potassium hydroxide i n  aqueous tetrahydrofuran containing sodium bicarbonate. Benzalaeetone 

oxime ( I I I ) ,  mp 116' ( l i t . 8  mp 1 1 6 4  upon ref luxing (1.5 h r ,  N2) with N-iadosucoinimide ( 2  moles) 

i n  carbon t e t r ach lo r ide  afforded pa le  yellow needles of t h e  h i t h e r t o  unreported 3-methyl-5-phenyl- 

isoxazole (IV) (60$), mp 68' (chlorofom-petrol ) ,  Cl##O (Mt 159); 6 2.36 (3H, s, 3-CH3), 6.36 

(U, 2, H-4), 7.41-7.55 (91, g, H-3', H-4', H-5'), 7.71-7.85 (a, g, H-2', H-6'). 

C"3 3 1 

Ph-CH=CH-C-CHj h ° C \ \  
II 11 N~ 

HON P h O $ d  

2 
For synthesis ing 2-arylbenaofuran l ignans  ue prepared a nau model compound ( V I ) :  2-hydmxy-(31, 

4'-methy1enedioxy)-m-st i lbene (V) , mp 116', C15H1203 (Mt 240) dKsr 960 cm1 (a M a ) ;  

hEfflH 1 m m  
m a x  338 nm ( l ag  E 4.34), 292 (4.12), 213 (4.31); 6 5.12 (lH, 2, phenolic OH_), 5.99 (a, s,Mq02), 
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6.73-7.58 (gH, @, aromatic HIS and trans ~ M l j  , prepared by U i t t i g  react ion of sa l i cy l -  I 
aldehyda with piperonyl t r ipheny lp los~on iwn  bromide i n  presence of phenyllithium, w a s  refluxed 

(1 .5  hr, N ~ )  with N-iodosuccinimide ( 2  moles) t o  afford colour less  c r y s t a l s  of (Vi) (go%), 

mp 103-104' ( c h l ~ r o f o r o r ~ e t m l ) ,  C15H1003 (Mt 236); 6 6.0 (ZH, s, Mt.O2). 6.77-7.63 (%I, g, 

aromatic H's). 

( V I  ( V I l  
0 

Diphenylfuroxan-2-oxide (VlTI), mp 116 ( l i t , '  mp 116-117') and a new compound 2,4,5-triphenyl- 

1,2,3-triuole-1-oxide (x ) ,  mp 168' ( c h l o m f o r n r p e t m l ) ,  c ~ ~ H ~ ~ N ~ o  (M+ 313), were prepared by 

oxidat ive  cyc l i sa t ion  of benz i l  P-dioxim ( V I I ) ,  mp 2 0 8 ~  (chlorofom) (lit.'' mp 2 0 7 ~ )  and 

benzi l  monooxime manophenylhydrazone (IX), mp 125', C2.$l.,N30 (M+ 315) respect ively  by refluxing 

( 2  h r ,  N ) v i t h  N-iodosuccinimide ( 2  males) i n  carbon te t rachlor ide .  I n  the  former case the  2  

~ i e l d  was poor ( I$) ,  perhaps due t o  low s o l u b i l i t y  of the dioxime i n  carbon t e t r ach lo r ide ,  

while t h e  l a t t e r  was obtained i n  high y ie ld  (786) and no o the r  s i d e  product could be isola ted.  

I V I I )  I V I I I I  11x1 I X I  
9,11 

Compounds (VIII) and ( x ) l l  were i d e n t i f i e d  by t h e i r  s p e c t r a l  ( i r ,  omr and mass) s t u d i e s  and 

comparison v i t h  t h e i r  respect ive  authent ic  samples prepared i n  our  laboratory fmm the same 

synthons using nickel  pemxide as t h e  oxidat ive  cycl is ing agent. I n  t h e  l a t t e r  case, unl ike  

N-iodosuccinimide, a number of products were obtained. 

I n  reviewing t o  date  t h e  o the r  oxidat ive  cyc l i s ing  react ions  of Schiff bases t o  oxazoles6'1Z, 

N-iodosuceinimide induced cyc l i sa t ion  seems t o  be of spec ia l  i n t e r e s t  because d i k e  nickel  

6 
peroxide12 and l ead  t e t r a a c e t a t e  , N-iodosuceinimide can be s to red  even f o r  a year, t h e  y i e l d s  

are comparable and i n  some cases b e t t e r  Leg, (le) 605, reported yield12 20%] and t h e  react ion 

i s  a neat one. It i s  a l so  worthy of mention t h a t  compound (X) was obtained by N-iodosuccinimide 

11 
method i n  a remarkably h i &  y ie ld  (76%) compared t a  t h e  nickel  peroxide method (15%) . 
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