
S Y N T H E S I S  A N D  T R A N S F O R M A T I O N S  O F  F U R A N  D E R I V A T I V E S  

VI. AMIDES OF f i - (2 -FURYL)-  AND f i - (5 -NITRO-2-FURYL-~-ACYLAMIDOACRYLIC 

ACIDS) AND 1-SUBSTITUTED 2-PHENYL-4- (5 'NITRO-2 ' -FURFURYLIDEN)-5 - IMIDAZOLONES 

N.  O. S a l d a b o l ,  A .  l~. T r e i l o n e ,  UDC 615.756.2-012 
L .  N.  A l e k s e e v a ,  B .  A.  B r i z g a ,  a n d  K.  K. M e d n e  

By the r eac t ions  of 2 -pheny l -4 - (2 ' - fu r fu ry l iden ) - ,  2 - p h e n y i - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y i i d e n ) - ,  and 
2 - m e t h y l - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y i i d e n ) - 5 - o x a z o l o n e s  with p r i m a r y  and secondary  amines ,  a 
s e r i e s  of N - m o n o -  and N,N-disubst i tu ted amides  of the cor responding  ~ - b e n z a m i d o - 5 - ( 2 -  
f u ry l ) - ac ry l t e  and ~ - b e n z a m i d o -  and ~ - a c e t a m i d o - f l - ( 5 - n i t r o - 2 - f u r y l ) a c r y l i c  acids was 
synthes ized .  1-Alkyl(aryl)  subst i tu ted 2 - p h e n y i - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y l i d e n ) - 5 - i m i d a z o l o n e s  
w e r e  synthes ized  f r o m  the reac t ion  of phosphorus  oxychlor ide and the monosubst i tu ted  amides  
of oe -benzamido- f l - (5 -n i t ro -2 - fu ry l ) ac ry l i c  acid. 

In search ing  for  new an t ibac te r ia l  compounds based  on 2 -pheny l -4 - (2 ' - fu r fu ry l iden ) - ,  2-phenyl and 
2 - m e t h y l - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y l i d e n ) - 5 - o x a z o l o n e s ,  the synthes is  of subst i tuted amides  of ~ - b e n z a m i d o - f i -  
(2- fury l )acry l ic ,  ~ - b e n z a m i d o -  and ~ - a c e t a m i d o - f l - ( 5 - n i t r o - 2 - f u r y l ) a c r y l i c  acids,  and the subsequent  
convers ion  of the monosubst i tu ted  amides  of c~ -benzamido- f i - (5 -n i t ro -2 - fu ry l ) ac ry l i c  acid to the 1-alkyl  
(aryl) subst i tuted 2 - p h e n y l - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y l i d e n ) - 5 - i m i d a z o l o n e s  was c a r r i e d  out. The synthes is  of 
these  compounds was c a r r i e d  out on the bas i s  of the l i t e r a tu re  descr ip t ions  of 2 -pheny l -4 - (2 ' - fu r fu ry l iden ) -  
[1], 2 - p h e n y l - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y l i d e n ) - ,  and 2 - m e t h y l - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y l i d e n ) - 5 - o x a z o l o n e s  [2], 
which were  obtained by the condensat ion of the cor responding  furfurol  or  5-n i t rofur furo l  with hippuric  
o r  ace tu r i c  acids .  We obtained 2 - p h e n y l - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y l i d e n ) - 5 - o x a z o l o n e  in an a lmos t  quanti tat ive 
yield by a sl ightly modif ied p rocedure .  The  yield of the  oxazolone based  on 5-n i t ro fur furo l  and ace tur ic  
acid was signif icantly lower  (50-60%), and we could not p r e p a r e  the oxazolone f r o m  furfurol  and ace tu r i c  
acid.  

We obtained a s e r i e s  of subst i tuted amides  of ~ -benzamido- /3 - (2 - fu ry l ) ac ry l i c ,  and ~ - b e n z a m i d o -  
and ~ - a c e t a m i d o - f l - ( 5 - n i t r o - 2 - f u r y i ) - a c r y l i c  acids (I-XV) (Table 1) f r o m  the reac t ion  of the oxazolones  
l i s ted  above with p r i m a r y  and secondary  amines  (benzylamine,  isobutylamine,  d imethyiamine,  diethylamine,  
dibutylamine,  aniline, and morphol ine) .  

o o 
,X-~-H; NO,a; R=CH 3, ChriS; NR'R".~-NI-ICbHs, NIqCHzC6Hs; 

morpholirlo; NHAIk; N(Alk)z 

I t  was  es tab l i shed  that  the ni t ro  group in the furan r ing makes  the fo rmat ion  of the amides  poss ible ,  
and the l a t t e r  a r e  even f o r m e d  in the cold or upon mild  heating; upon prolonged heating the i r  yields  de-  
c r e a s e .  Longer  heating (1-2 h) is r equ i red  to p r e p a r e  amides  f rom 2 -pheny l -4 - (2 ' - f u r fu ry l i den ) -5 -o x azo -  
lone. The reac t ion  of 2 - m e t h y [ - 4 - ( 5 ' - n i t r o - 2 ' - f u r f u r y l i d e n ) - 5 - o x a z o l o n e  with amines  is accompanied  by 
s t rong t a r r i ng  and only in isola ted c a s e s  could we obtain amides  of ~ - a c e t a m i d o - / 3 - ( 5 - n i t r o - 2 - f u r y l ) a c r y l i e  
acid. P r i m a r y  amines  en te r  into reac t ion  with oxazolones m o r e  eas i ly  than secondary .  Consider ing all 
these  p rope r t i e s ,  we found 3 m o s t  sui table  methods  of synthesis :  in a med ium of organic  solvent  with p r o -  
longed heating (method A), during a 10 rain heating (method B), and with heating in an excess  of amine 
(method C). 

Inst i tute  of Organic  Synthesis,  Academy of Sciences  of the Latv ian  SSR, Riga.  T rans l a t ed  f rom 
K h i m i k o - F a r m a t s e v t i c h e s k i i  Zhurnal,  No. 2, pp. 21-27, February ,  1967. Original  a r t i c l e  submit ted  March  
23, 1966. 
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TABLE 2. 

C o m -  

p o u n d  

XVI 
XVII 
XVIII 

R 

C6H 5 
CH2C6H 5 
iso-C4H 9 

Melting 
Yield t emper -  
(in %) attire (in 

degrees) 

85.0 198-200 
84.2 172-174 
88.2 [ 196-198 

oX'S- c 
fi 

Empir ica l  
formula 

C20H13N304 
C 21H15N304 
C 18H17N304 

,,,,,, 

C 

66.99 
67.22 
63.33 

Found % 

H 

3.74 
3.73 
5.41 

N 

11.58 
10.81 
12.24 

Calculated % 

C H 

66.85 3.65 
67.55 4.05 
63.71 5.05 

N 

11.69 
11.26 
12.38 

The synthesized amides are  crys ta l l ine  ma te r i a l s  f rom light-yellow to orange-yel low in color, very  
soluble in alcohol. The substituted amides of a - ace t amido - f l - (5 -n i t ro -2 - fu ry l ) ac ry l i c  acid are  very soluble 
in water  and the amides of a -benzamido , f i - (2 - fu ry l ) -  and a -benzamido- f l - (5 -n i t ro -2 - fu ry l ) ae ry l i c  acid are  
not very  soluble in water .  

1-A [kyl (awl) substituted 2-phenyl-4-  (5 ' -n i t ro -2  ' -furfuryliden) - 5- imidaz clone s w ere synthesized f rom 
the react ion of phosphorus oxychioride with the monosubsti tuted amides of a -benzamido - f i - ( 5 -n l t r o -2 -  
furyl)aeryl ic  aeid over  2 h with heating on a water  bath. 

R~CbHs; CHzC6H 5 ; iso- C4H9 I~ 

Cyclization of the amides to the imidazolones does not occur  upon insufficient heating, We could not 
obtain the imidazolones f rom the monosubsti tuted amides  of a -benzamido- f l - (2 - fu ry l ) -  and a - a c e t a m i d o -  
fi- (5-ni t ro-  2- fury l )acry l ic  acids. 

The imidazolones are  crys ta l l ine  mate r i a l s  f rom yellow to orange color,  very  soluble in alcohol and 
not very soluble in water .  

The antibacterial  activity of the initial oKazolones and of the substituted amides and imidazolones 
was investigated. As is shown in Table 3, in compar ison with other already known derivat ives  of the n i t ro-  
furan ser ies ,  for example, furazolidone [3, 4] and the known anti tubercular  agents, tubazide and s t repto-  
mycin, these compounds are  not ve ry  active. 

EXPERIMENTAL 

2-Phenyl-4-(5'-nitro-2'-furfuryliden)-5-oxazolone. 35.8 g (0.2 mole) of hippurie acids 28.2 g (0.2 
mole) of 5-nitrofurfurol, 16.4 g (0.2 mole) of anhydrous sodium acetate, and i00 ml of acetic anhydride 
were heated on a water bath at 60-70~ for 30 rain. 330 ml of 50% alcohol was added and after cooling, 
the precipitated residue was filtered. The residue was washed with a small amount of ether. Yield 56.35 g 
(99.2%), m.p. 176-178 ~ (from benzene). 

Benzylamide of ~-Benzamido-fl-(2-furyl)aery!ie Acid (Method A). 1.9 g (0.008 mole) of 2-phenyl-4- 
(2-furfuryliden)-5-oxazo!one , 2.14 g (0.02 mole) of benzylamine, and 12 ml of dry benzene were heated at 
70 ~ for 2 h on a water bath and then left overnight. Upon standing a light-yellow solid precipitated. It was 
filtered and washed with a small amount of benzene, followed by ether. Yield 2.24 g (81.4%), m.p. 154~155 ~ 
(from alcohol). 

Benzylamid e of ~ -Benzy lamido- f i - (5 -n i t ro -2 - fu ry l )ae ry l i e  Acid (Method B): 2.28 g (0.01 mote) of 
2 -pheny l -4 - (5 ' -n i t ro -2 ' - fu r fu ry l iden) -5 -oxazo lone  and 12 ml of dry benzene were  heated on a water  bath 
to 50 ~ and 2.21 g (0.02 mole) of benzylamine was slowly added. The oxazolone dissolved and the precipi ta te  
of the amide formed immediately.  The react ion mixture  was heated on a water  bath at 70 ~ for  10 rain. The 
mixture  was cooled and the residue was f i l tered and washed with a small  amount of benzene followed by 
ether.  Yield 2.76 g (89.3%), m.p. 195-197 ~ (from alcohol). 
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Diethylamide of ~ - B e n z a m i d o - f l - ( 2 - f u r y l ) a c r y l i c  Acid (Method C). 1.0 g (0.0042 mole) of 2 -pheny l -4 -  
(2 ' - fu r fu ry l iden) -5 -oxazo lone  and 2.9 g (0.04 mole) of d ie thylamine were  heated at 70 ~ for  15 rain. Initially, 
the oxazolone dissolved in the excess  amine,  but a f t e r  severa l  minutes  a yellow prec ip i t a te  separa ted .  The 
mix tu re  was cooled, and the p rec ip i t a te  was  f i l te red  and washed with a smal l  amount  of benzene,  followed by 
e ther .  Yield 0.85 g (65.4%), mp  131-134 ~ (from alcohol). 

1 , 2 -D ipheny l -4 - (5 ' - n i t r o -2 ' - fu r fu ry l i den ) -5 -oxazo lone .  1.13 g (0.03 mole) of the anilide of u - b e n -  
z a m i d o - f l - ( 5 - n i t r o - 2 - f u r y l ) a c r y l i c  acid and 3 ml  of phosphorus  oxychlor ide  were  heated on a wa te r  bath for  
2 h. The hot m ix t u r e  was poured into 50 ml  of cold water .  The mix tu re  was  left  overnight.  The p rec ip i t a te  
was f i l te red  and washed with water .  Yield 0.9 g (84.2%), mp 198-200 ~ ( f rom alcohol).  

lo 
2. 
3. 
4. 
5. 
6. 
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