
P E C U L I A R I T I E S  O F  T H E  N I T R A T I O N  O F  2 - [ ~ - C H L O R O -  

/3 - ( 5 -  N I T  R O -  2 -  F U R Y L ) V I N Y L I M I D A Z  O [ 1 , 2 - a ] P Y R I D I N E  

N. O. S a t d a b o l  a n d  Y u .  Y u .  P o p e l i s  UDC542.958.1:547.722.5W85.5v789.61 

We have es tabl ished that the reac t ion  of ni t r ic  acid in a mix tu re  of concentrated sulfur ic  and glacial  
acet ic  acids with 2 - [~ -ch lo ro - f l - (5 -n i t ro -2 - fu ry l )v iny l ] imidazo[1 ,2 -a ]pyr id ine  (I) gives 3,3~-dinitro - and 
3-ch loro-3T-n i t ro -subs t i tu ted  compounds (II, III) instead of the expected 3 -n i t ro - subs t i tu ted  compound. 

fT----'~ R' CI I~,..~_NI~'~- 
I 

l -II[  

I R = R ' = H ;  II R=R'=NO~;  Ill R = C I .  R , = N O  2 

This  is the f i r s t  instance of the introduction of a ni t ro group in the fl posi t ion of the r ing in the s e r i e s  of 
2 -v iny l -5 -n i t ro fu ran  de r iva t ives .  

The format ion  of chloro n i t ro  der iva t ive  III is the resu l t  of the action of the chlorine formed during 
pa r t i a l  des t ruc t ive  oxidation. 

The absence  in the PMR s pec t rum  of II of the s inglet  cor responding  to 3-4 and the shift of the 5-H 
doublet (AS 1.1 ppm) to weak field as compared  with the spec t rum of the s ta r t ing  compound a re  due to the 
ni t rogroup in the 3 posit ion.  A slight shift of the 5-H doublet (AS 0.09 ppm) to weak field is observed  for  the 
3 -ch loro  der iva t ive  (HI). The s ingle ts  in the s p e c t r a  of 1"[ and III, which a r e  shifted by m o r e  than 1 ppm to 
weake r  field as compared  with the 4 ' - H  signal in the spec t rum of the s t a r t ing  compound, consti tute evidence 
that the ni t ro  group is in the adjacent  3 t posit ion.  

A mix tu re  of 2.5 ml (40 mole) of 70% HNO 3 in 10 ml of concentra ted H2SO 4 was added with ice-cool ing  to 
a solution of 2.5 g (8 mmole)  of I in a mix tu re  of 60 ml  of concentrated H2SO 4 and 30 ml  of glacia l  ace t ic  acid 
in the course  of 40 rain, a f t e r  which the mix tu re  was s t i r r ed  for another  30 min. It was then poured over  ice, 
and the aqueous mix tu re  was f i l te red  to give 0.72 g (24%) of yellow p r i s m s  (which darkened in the light) of 
3 -n i t ro -2 - [~ -ch lo ro - f l - (3 ,5 -d in i t ro -2 - fu ry l )v iny l ] imidazo[1 ,2 -a ]pyr id ine  (II). With mp 232-235 ~ [from dimethyl-  
f o r m a m i d e  (DMF)]. PMR spec t ra ,  5: (in dr-DMF, Brucke r  WH-90) m, 7.6-8.5 (6-H, 7-H, 8-H); s, 8.28 09-H); 
s, 8.61 (4~-H); d, 9.66 (5-H); (in CF3COOH , P e r k i n - E l m e r  R-12A, 60 MHz); m, 7.4-9.0 (6-H, 7-H, 8-H, fl-H); 
s, 9.75 (4'-H); d, 9.74 ppm (5-H). IR spec t rum:  3155 and 3105 (ring uCH), 3035 (B-CH); 1515 and 1355 cm -1 
(NO~). Found: C 41.3; H 1.6; N 18.0%; M 379 (mass  s p e e t r o m e t r i c a l l y ) ,  C13H6CtN507. Calculated: C 41.4; 
C 41.1; H 1.6; N 18.4%; M 379. 

Ext rac t ion  of the f i l t ra te  with e the r  gave 0.29 g (10%) of 3 - ch lo ro -2 - [~ -ch lo ro - f l - (3 ,5 -d in i t ro -2 - fu ry l ) -  
v inyl] imidazo[1,2-a]pyridine (III) as b r i g h t - r e d  p r i s m s  with mp 225-226 ~ (from DMF) that subl imed when they 
were  heated. PMR spec t rum in CF3COOH , 5: m,  7.60-8.40 (6-H, 7-H, 8-H); s, 7.97 (fl-H); s, 8.75 (4'-H); d, 
8.74 ppm (5-H). IR spec t rum:  3168 and 3110 (ring VCH), 3043 (fl-CH), and 1520 and 1350 cm -1 (NO2). Found: 
C 42.4; H 1.6; N 14.9%; M 369 (mass  s p e c t r o m e t r i c a l l y  containing 2 a toms of C1). C13H6C12N4Os. 
Calculated:  C 42.3; H 1.6; N 15.2%; M 369. 

PMR spec t ru m  of I in CF3COOH , 6: m,  7.3-8.1 (6-H, 7-H, 8-H); d, 7.45 (4'-H); s, 7.56 (fl-H}; d, 8.04 
( 3v-H, J3,4 = 3.9 Hz); s,  8.36 (3-H); d, 8.65 ppm (5-H). 
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