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On the basis of available information on the antituberculosis activity of several hydra- 
zones of pyruvic acid [1-3], we synthesized a series of thiosemicarbazones (1-VII) and iso- 
nicotinoylhydrazones (IX-X) of pyruvic acid (see Table i) and investigated their antitubercu- 
losis activity. 

Judging from the PMR spectra, the compounds obtained under the conditions studied exist 
in one stereoisomeric form relative to the C--N bond, since one observes only one singlet of 
the methyl protons of CH3--C-N in the region 2.08-2.27 ppm in pyridine, and the NH protons of 
the hydrazone fragment occur in the region 9.9-11.4 ppm in dimethyl sulfoxide. The location 
of the NH signals of the hydrazone fragment in a weak field shows the presence of a hydrogen 
bond. For example in compound VI it was shown that in strongly polar media, on going from 
methanol to hexamethylphosphorotriamide this signal shifts toward the weak field, since its 
position is observed to be linearly dependent on E T (see Fig. i). These data show the inter- 
molecular character of the hydrogen bond and its intensification in the indicated series of 
solvents. 

The absence of intramolecular hydrogen bonds is indicated by the shift of the NH signal 
in chloroform, in dilution, to a stronger field; by the NH absorption frequency (3375 cm -~) 
in IR spectra for dilute solutions of compound VI in chloroform and carbon tetrachloride; and 
also by the identity of the carbonyl absorption band frequency with that of the starting 
pyruvic amide. 

Evidently, the thiosemicarbazones of pyruvic acid dialkylamides exist predominantly in 
stereoisomeric form A, stabilized by the dipolar repulsion of ~ and C----O. 
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The UV s p e c t r a  o f  compounds I - V I I  a r e  q u i t e  s i m i l a r  e x h i b i t i n g  a h y p s o c h r o m i c  n---~* s h i f t  
o f  t h e  a b s o r p t i o n  band when t he  s o l v e n t  i s  changed  f rom c h l o r o f o r m  t o  w a t e r ,  which e v i d e n t l y  
r e s u l t s  f rom h y d r o g e n - b o n d i n g  w i t h  w a t e r  m o l e c u l e s .  

B a c t e r i o s t a t i c  a c t i v i t y  was i n v e s t i g a t e d  f o r  compounds I ,  I I I ,  VI,  and V I I I - X .  The s t u d y  
was c a r r i e d  ou t  by t h e  method o f  s e r i a l  d i l u t i o n  o f  t h e  P r e y s s  l i q u i d  medium. We used  as  t e s t  
s t r a i n s  m y c o b a c t e r i a  o f  t h e  human t y p e  H37Rv, s e n s i t i v e  t o  a l l  p r e p a r a t i o n s ;  and two s t r a i n s  
t a k e n  from t u b e r c u l o s i s  p a t i e n t s  which  a r e  r e s i s t a n t  t o  50 ~g of  s t r e p t o m y c i n  and t o  5 ~g o f  
tubazide. The isonicotinoylhydrazone of pyruvic acid (VIII) inhibits the growth of sensitive 
mycobacteria at a concentration of 1 ~g/ml. Isonicotinoylhydrazones IX-X were inactive. 

In the series of tested thiosemicarbazones there was insignificant activity except for 
compound III, which inhibited the growth of mycobacteria at a concentration of 50 ~g/ml. 

Thus, change in the structure of isonicotinoylhydrazone VIII by the introduction of 
either an amide or a thiosemicarbazone causes a loss of bacteriostatic activity. 

S. M. Kirov Military-Medical Academy, Leningrad. Leningrad Tuberculosis Research Insti- 
tute. Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. ii, No. 12, pp. 26-29, 
Decmeber, 1977. Original article submitted April 25, 1977. 
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Fig. i. Chemical shift of +NH in a solu- 
tion of compound VI at a concentration of 
0.2 M (0.46 M in chloroform), i) in hexa- 
methylphosphorotriamide; 2) in pyridine; 
3) in dimethyl sulfoxide; 4) in ethanol; 
5) in methanol; 6) in chloroform. 

EXPERIMENTAL 

PMR spectra were obtained on an R-2310 apparatus (60 MHz), in pyridine, using hexamethyl- 
disiloxane as an internal standard. IR and UV spectra were obtained on UR-10 and SF-8 spec- 
trophotometers. 

Amides of Pyruvic Acid were obtained following the procedure of [5]. The ethylamide of 
pyruvic acid: bp 76~ (12 mm); mp 37~ Found: %: N 12.29. CsH,N02. Calculated: %: N 12.19. 

2o 1.441. Found: %: N 8.21. C,H, TNO~. The dipropylamide of pyruvic acid: bp II0~ (20 mm), n D 
Found: %: N 8.19. 

Thiosemicarbazones and Isonicotinoylhydrazones of Pyruvic Acid. To a solution of 0.01 
mole of the corresponding amide of pyruvic acid in i0 ml of 20% ethanol, acidified to pH 3.0 
with dilute hydrochloric acid, was added 0.011 mole of thiosemicarbazide or isonicotinoyl- 
hydrazine in i0 ml of water. The mixture was stirred for 2 h. The precipitate was filtered 
off, washed with water (3 • 5 ml), and crystallized from an appropriate solvent. 
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