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2-Ni t ro-5- (4-carboxy-2-quinoly l ) th iophene  was obtained byn i t r a t ion  of 5 - ( 4 - c a r b o x y - 2 -  
quinolyl)thiophene. Data f r o m  microbio logica l  t es t s  of the n i t ro-subs t i tu ted  thiophene and 
i ts  ca rboxy l -g roup  der iva t ives  are p resen ted .  

We have p rev ious ly  desc r ibed  ni trogen der iva t ives  of the bithiophene analog of cinchophen [1]. Con- 
tinuing our invest igat ions in this a r e a  to seek  new biological ly active compounds,  we obtained ni t ro de r i v a -  
t ive II  by ni t rat ion of 5-(4-carboxy-2-quinolyl ) th iophene (I) - the thiophene analog of cinchophen - / v i t h  a 
mixture  of ni tr ic  and sulfuric acids [3]. To prove the s t ruc tu re  of II, we p e r f o r m e d  the a l ternat ive  synthe-  
s is  of th is  compound by the D o e b n e r - M i l l e r  synthes is  f r o m  2- fo rmyl -5 -n i t ro th iophene  [4], aniline, and 
pyruvic  acid.  The absence of a mel t ing-point  depress ion  for  a mixture  of II and the ni tro compound ob- 
tained by a l ternat ive  synthesis  and the identical  c h a r a c t e r  of the i r  IR s p e c t r a  make it poss ib le  to ass ign 
the 2-n i t ro-5- (4-carboxy-2-quinoly l ) th iophene  s t ruc tu re  to II .  

The ni t ra t ion of 5-(4-carbethoxy-2-quinolyl ) th iophene (III) gave 2 -n i t ro -5 - (4 -ca rbe thoxy-2 -qu ino ly l ) -  
thiophene (IV), which was identical  to the e s t e r  obtained by es te r i f i ca t ion  of II.  

The informat ion in the l i t e ra tu re  regarding  the biological  act ivi ty of s o m e  amides  and N-subst i tu ted 
amides  [5] compel led  us to obta in  amides  V and VI and N-subst i tu ted amides  VII and VHI f r o m  I and II .  
Microbiological  t e s t s  of the synthes ized compounds in v i t ro  demons t ra ted  the an t imicrobia l  act ivi ty with 
r e s p e c t  to St. .aureus~Bac. mesen te r i cus  (II), St. au reus ,Bac ,  mesen te r i cus ,  Sh. Sonnei, Bac .  pyocyaneum 
(IV), and Bac.  m e s e n t e r i c u s  (VI). The other compounds proved  to be inact ive.  The ant imicrobia l  p r o p e r -  
t ies  of the subs tances  were  studied by T. B. Ryskina  at a s t anda rd  p repa ra t ion  concentra t ion  of 400 ~tg /ml .  

EXPE RIME NTA L 

N-(5-Ni t ro-2- thenyl idene)ani l ine .  A 1.9-g (0.02 mole) sample  of f r e sh ly  dis t i l led aniline was added 
to 2.5 g (0.02 mole) of 2 - fo rmyl -5-n i t ro th iophene  in 20 ml  of ethanol,  and the mixture  was ref luxed for  1 h. 
The resul t ing prec ip i ta te  was r emoved  by f i l t ra t ion and dr ied to give 4.1 g (88K) of a product  with mp 104 ~ 
( f rom alcohol).  Found,K: C 57.2; H 3.5; S 13.7. CtlHaN202S. Calculated,%: C 56.9~ H 3.47; S 13.8. 

2 -Ni t ro-5- (4-carboxy-2-quino ly l ) th iophene  (II). A. A 10.2-g (0.04 mole) sample  of I was added in 
por t ions  to 75 ml  of concent ra ted  H2SO 4 at 0 ~ . Af ter  the solid had dissolved comple te ly ,  the mixture  was 
cooled to -3  ~ and a solution of 1.77 ml of concent ra ted  HNO 3 (sp. g r .  1.51) in 25 ml  of concent ra ted  H~SO 4 
was added by  drops  in the course  of 1 h. The mixture  was then cooled and s t i r r e d  for  2 h and poured c a r e -  
fully over  ice to give 11.8 g (98%) of II with mp 292-293 ~ ( f rom alcohol).  Found,%: C 55.8; H 2.6; S 10.6. 
C14HsN204S. Calculated,K: C 56.0; H 2.7; S 10.7. 

B. A 6.38-g (0.07 mole) sample  of pyruvic  acid and three  drops  of concent ra ted  H2SO 4 were  added 
success ive ly  dropwise to a cooled solution of 13.9 g (0.06 mole) of N-(5-ni t ro-2- thenyl idene)ani l ine  in 193 
ml  of glacia l  acet ic  acid.  The mixture  was heated on a boi l ing-water  bath for  1 h, cooled, and diluted with 
wa te r .  The resul t ing prec ip i ta te  was r emoved  by f i l t ra t ion and dissolved in ammonium hydroxide.  The 
ammonium hydroxide solution was neut ra l ized  with 10K hydrochlor ic  acid, and the prec ip i ta te  was washed 
with wa te r  and dr ied  to give 5 g (28K) of a product  with mp 292-293 ~ ( f rom alcohol).  
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2-Nit ro-5-(4--carbethoxy-2-quinolyl ) th iophene (IV). A. Anhydrous gaseous  hydrogen chloride was 
bubbled into a solution of 1 .7  g (5.3 mmole)  of II in 100 n)l of ethanol for  2 h, a f te r  which the mixture  was 
ref luxed for  4 h, cooled, and diluted with wa te r .  The prec ip i ta ted  IV was r emoved  by f i l t rat ion,  washed with 
water ,  and dr ied  to give 1.7 g (98%) of a product  with mp 171-172 ~ (from alcohol).  Found,Z: C 58.4; H 3.7; 
S 9.9. CI6HI2N204S. Calculated,Z: C 58.5; H 3.7; S 9.8. 

B. The nitration of ester III under the conditions used for the synthesis of II (method A) gave IV with 
mp 171-172 ~ (from alcohol) in 97~c yield. 

5-(4-Carboxamido-2-quinolyl)thiophene (V). A mixture of 2 g (7.9 mmole) of I and 17 ml of SOCI 2 
was refluxed for 5 h. The excess SOC12 was removed in vacuo, and the residue was poured carefully into 
a mixture of I~H4OH and ice. The ice mixture was neutralized with i0~ hydrochloric acid, and the amide 
was removed by filtration to give 1.33 g (66a/c) of a product with mp 238-239 ~ (from dimethylformamide- 
water). Found,%: C 66.0; H 3.9; S 12.8. CI4HIoN2OS. Calculated,~c: C 66.1; H 4.0; S 12.7. 

2-Nitro-5-(4-carboxamido-2-quinolyl)thiophene (VI) with mp 296-297 ~ (from dimethylformamide- 
water)  was s i m i l a r l y  obtained i~ 75~ yie ld .  Found,Z: C 56.4; H 3.0; S 10.5. CI4H19N3O3S. Calcula ted,Z:  
C 56.2; H 3.0; S 10.7. 

5- (4-N-Phenylcarboxamido-2-quinoly l ) th iophene  (VII). An 8 -ml  sample  of SOC12 was added to a s u s -  
pension of 5 mmole  of I in d ry  benzene,  and the mixture  was ref luxed on a wa te r  bath for  1 h. The excess  
benzene and SOC12 were  r emoved  by d is t i l la t ion  until a d ry  res idue  was obtained. The res idue was washed 
with d ry  benzene,  and 50 ml  of benzene and a solution of 0.012 mole of aniline in 5 ml of benzene were  
added to the d ry  res idue .  The mixture  was ref luxed for  1 h, and the prec ip i ta te  was r emoved  by f i l t rat ion,  
washed with water ,  and dr ied  to give a product  with mp 248 ~ (from a l coho l - ace tone )  in 90~e yield.  Found,Z: 
C 72.5; H 4.2; S 9.6. C20HI4N2OS. Caleulated,~c: C 72.7; H 4.3; S 9.7. 

2-Nitro-5-(4-N-phenylcarboxamido-2-quinolyl)thiophene (VIII). An 8-ml sample of SOCI 2 and three 
drops of dimethylformamide were added by drops to 5 mmole of If, and the mixture was refluxed for 4 h 
on a water bath. The mixture was then worked up as in the preparation of VIII to give a product with mp 
322 ~ (from dimethylformamide-water) in 95~ yield. Found,Z: C 63.8; H 3.5; S 8.6. C20HI3N303S. Calcu- 
lated,~c: C 64.0; H 3.5; S 8.5. 

The IR spectra of ICBr pellets of the compounds were measured by V. I. Pavskii with an IKS-14 spee- 
trophotometer at 660-1800 cm -i. 
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