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Continuing our  invest igat ions [1-3] on the connection between chemica l  s t ruc tu re  and biological  ac t iv-  
ity in a s e r i e s  of 2-subs t i tu ted  cinchoninic acids ,  we have p e r f o r m e d  the synthesis  and studied the ant i -  
m i c r o b i a l  p r o p e r t i e s  of a ry l idenehydraz ides  of 2 -me thy l - ,  2 - (2 ' - th ieny lv iny l ) - ,  and 2 - ( 5 ' - n i t r o - 2 ' - t h i e n y l -  
vinyl)cinchoninic acids .  

The initial  2-methylc inchoninic  acid (I) and its ethyl e s t e r  0I) were  obtained by methods descr ibed  
p rev ious ly  [4, 5] with some modif ica t ions .  The reac t ion  of 0I) with a la rge  excess  of hydraz ine  hydra te  in 
ethanol gave 2-methylc inchoninhydrazide  (III) in a lmos t  quanti tat ive yield.  

The condensation of {III) with benzaldehyde and with 5 -n i t ro fu r fu ra l  in ethanol reproduced  the synthe-  
s is  of the benzyl idenehydraz ide  (IV) and the 5 -n i t ro fur fury l idenehydraz ide  (V) of 2-methylcinchoninic  acid.  
A s e r i e s  of p rev ious ly  unrepor ted  a ry l i denehydraz ideso f2 -me thy le inchon in i e  acids was obtained s i m i l a r l y  
by condensing (III) with a number  of a roma t i c  and he te rocyc l ic  aldehydes (VI-XVI, Table 1). 

The reac t ion  of (IV), (V), and (VIII-XIV) with 5 -n i t ro th iophene-2-ca rba ldehyde  gave the cor responding  
a ry l idenehydraz ides  of 2- (5 ' -n i t ro -2 ' - th ieny lv iny l )  cinehoninie acid (XVII-XXV, Table  2). 

The condensation of (IV) with th iophene-2-carba ldehyde  in acet ic  anhydride was s tudied ,  and the ben-  
zyl idenehydrazide  of 2-(2 ' - thienylvinyl)cinchoninic acid (XXVI) was obtained in low y ie ld .  At the s ame  t ime,  
(XXVI) and the o ther  a ry l idenehydraz ides  of 2- (2V-thienylvinyl) cinchoninic acid were  obtained i n sa t i s f ac to ry  
yields by the condensat ion of 2-(2 ' - thienylvinyl)cinchoninhydrazide (XXVID with a romat ic  and he te rocyc l i c  
a ldehydes  in ethanol or  i sopropanol  in a s i m i l a r  manne r  to the p repa ra t ion  of (IV-XVI) (XXVIII-XXXVII, 
Table  3). 

The IR sp ec t r a  of the a ry l idenehydraz ides  synthes ized show absorpt ion bands at 1667-1650 cm -I  that 
a r e  c h a r a c t e r i s t i c  for  the s t re tch ing  v ibra t ions  of amide carbonyl  groups .  The vibra t ions  of the azomethine 
group a re  superposed  on the absorpt ion band of the a roma t i c  r ings .  In compounds WI-VIII ,  XI, XIII, XVII- 
XXV, XXVIII, XXX, XXXII, and XXXIV) wel l -def ined absorp t ion  bands of NO 2 groups a r e  observed  in the 
1526-1520 cm -1 and 1354-1342 cm -1 regions .  

All the compounds synthes ized were  tes ted* for  the i r  an t imic rob ia l  act ivi ty in re la t ion to G r a m - p o s i -  
t ive and G r a m - n e g a t i v e  spec ies  of b a c t e r i a  on s imple  nutr ient  aga r  at a s tandard concentra t ion of the p r e p -  
a ra t ions  of 400/~g/ml .  

Weak an t imicrob ia l  act iv i ty  in expe r imen t s  with Baci l lus  mesen t e r i cus ,  S taphylococcus  aureus ,  Es -  
cher ich ia  col___i, Pseudomonas  p y o c y a n e a  and shigel las  was shown by compounds (V, XI, XX, and XXII). The 
o ther  subs tances  p roved  to be inactive.  

* For  communica t ion  I, see  [3]o 
$The microb io log ica l  t e s t s  we re  p e r f o r m e d  in the microbio logy  depar tment  of Kuibyshev Medical Inst i tute .  
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E X P E R I M E N T A L  M E T H O D  

The IR spec t ra  were  measured  on a IKS-14 
inst rument  in tablets with potass ium bromide using a 
sodium chloride p r i sm.  

2-Methylcinchoninic Acid (I). A mixture  of 
29.4 g of isatin, 200 ml of acetone, and 170 ml of 20% 
caustic soda solution was boiled for  8 h and was then 
cooled to 0~ The c rys ta l s  of the sodium salt of (I) 
that deposited were separated off by decantation and 
were suspended in water  and neutral ized with acetic 
acid. The precipi ta te  was fil tered off and r ec rys t a l -  
lized f rom water .  Yield 28 g (75%), mp 243~ accord-  
ing to the l i tera ture  [4], yield 50%, mp 243-245~ 

Ethyl 2-Methylcinchoninate (II). At 0-5~ 
37 ml of concentrated sulphuric acid was gradually 
added to a suspension of 18.7 g of (I) in 280 ml of 
ethanol, and then the react ion mixture was boiled for 
15 h. The excess of ethanol was distilled off and the 
residue was diluted with water  and neutral ized with 
sodium carbonate.  The precipi ta te  that deposited was 
fil tered off, washed with water,  and recrys ta l l i zed  
from ethanol. Yield 15 g (70%), mp 77~ 

2-Methylcinchoninhydrazide (III). To a solu- 
tion of 21.5 g of (II) in 86 ml of ethanol was added 43 
mI  of hydrazine  hydrate,  and the react ion mixture was 
boiled for 1 h, and then it was cooled and was poured 
into an equal amount of water .  The white crysta l l ine  
precipi ta te  of (III) was fil tered off and washed with 
cold ethanol. Yield 19.7 g (98%), mp 178~ (from 
ethanol). Found %: C 66.01; H 5.49; N 20.72. 
CllHiiN30. Calculated %: C 65.67; H 5.51; N 20.88. 

Aryl idenehydrazides  of 2-Methylcinchoninic 
Acid (VI-XVI). A mixture of 2 g (0.01 mole) of (HI) 
and 0.01 mole of the appropriate  aldehyde was dis- 
solved in ethanol with heating, and the solution was 
boiled for 1-2 h. After  cooling, the precipi ta te  that 
had deposited was fil tered off, washed with ethanol, 
and rec rys ta l l i zed  to constant melting point. 

Aryl idenehydrazides  of 2- (5 ' -Nitro-2 ' - thienyl-  
vinyl)cinchoninic Acid (XVII-XXV). 5-ni trothiophene- 
2-carbaldehyde (3.5 g; 0.022 mole) was added to a 
solution of 0.02 mole of an aryl idenehydrazide of 2- 
methylcinchoninic acid in acetic anhydride.  The re-  �9 
action mixture was kept at 160~ for 30 rain and was 
then cooled and left overnight.  Then the precipi ta te  
that had deposited was fil tered off, washed with water  
and with ethanol, and crys ta l l ized  to constant melt ing 
point. 

2- (2'-Thienylvinyl)cinehoninic Acid (XXXVIII), 
This was obtained as descr ibed previously  [61 with a 
yield of 60%, mp 292~ (from aqueous dioxane); a c -  
cording to the l i te ra ture  [6], mp 292-293~ (from 
allyl alcohol). 
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Ethyl 2-(2'-Thienylvinyl)cinchoninate (XXXIX). At 0-5~ 94 ml of concentrated sulfuric acid was 
gradually added to a suspension of 28ol g o f  (XXXVIII) in 700 ml of ethan.i,  and then the reaction mixture 
was boiled for 15 h, cooled, diluted with water, and neutralized with sodium carbonate. The product that 
deposited was extracted with ether,  the ethereal  solution was freed from resinous impurities with activated 
carbon, and, after  filtration was evaporated on the water bath almost to dryness.  Yield 19~ g (63%), mp 
71~ (from aqueous ethanol}. Found %: C 69.71; H 4,82; N 4.69. C18H15NO2S. Calculated %: C 69.87; H 4.86; 
N 5~176 

2-(2'-Thienylvinyl)cinchoninhydrazide (XXVII). A solution of 7.7 g of (XXXIX) iu 115 ml of ethanol 
was treated with 25 ml of hydrazine hydrate, and the reaction mixture was boiled for 1 h. After the reac-  
tion mixture had cooled, the yellow crystall ine precipitate was filtered off and was washed with cold ethanol. 
Yield almost quantitative, mp 211-212~ (from ethanol). Found %: C 64097; H 4.67; N 14.17. Ci6H13N3OS. 
Calculated %: C 65.06; H 4.43; N 14.22o 

Arylidenehydrazides of 2-(2'-Thienylvinyl)cin.choninic Acids (XXVI, XXVIII-XXXVII), A solution of 1.5 
g (0.005 mole) of (XXVII) and 0.005 mole of the appropriate aldehyde in ethanol, prepared with heating, was 
boiled for 2 h~ [Compound (XXXIV) was obtained in butanol]. After cooling, the precipitate that had deposi- 
ted was filtered off, washed with ethanol, and recrystal l ized from a mixture of ethanol and aqueous dimethyl- 
formamide to constant melting point. 

1. 

2o 
3. 

4. 
5. 
6. 
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