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Thiosemicarbazones of eight p-bromophenyl- and o-chlorophenyl- 

pyridine-2-carboxaldehydes have been synthesized. Tumor-inhibitory 

potency and host toxicity of these compounds were assessed in mice 

bearing Sarcoma 180 ascites cells. 

4-(m-Aminopheny1)pyridine-2-carboxaldehyde thiosemicarbazone was 

reported to have potential antitumor activity on mice bearing Sarcoma 
2 

180 ascites cells.' A previous communication from This Laboratory 

described synthesis of thiosemicarbazones of p-chlorophenyl- and m- 

chlorophenylpyridine-2-carboxaldehyde?.. The present study was under- 

taken to prepare further thiosemicarbazones of p-bromophenyl- and o- 

chlorophenylpyridine-2-carboxaldehydes for biological evaluation. 

p-Bromophenyl-2-picolines were synthesized by a procedure similar 

to the arylation of 2-picoline with diazotized p-chloroanjline2 (scheme 

1). p-Bromoaniline (103.2 g) was diazotized at 0' and the resulting 

solution was added dropwise to 2-picoline (300 ml) at 40'. The reaction 
2 

mixture was kept at 80' for 30 minutes and worked up as usual to 

obtain 38 g of a semisolid, which was chromatographed on silica gel 

and on neutral alumina. Four isomeric p-bromophenyl-2-picolines (1-4) 

were obtained pure. The isomers were differentiated by nmr studies 

HETEROCYCLES. Vol 7, No. 1, 1977 



(Table I). These arylpicolines (1-4) were oxidized with selenium dioxide 

in refluxing diovane to p-bromophenylpyridine-2-carboxaldehydes (5-8), 

which were converted to thiosemicarbazones (9-12). These compounds are 

listed in Table 11. 

0-Chlorophenyl-2-picolines resulted from the reaction of 2-picoline 

and diazotized o-chloroaniline in a similar fashion except that the 

reaction mixture was maintained at pH 4-5. This reaction gave, after 

chromatography, 3-, 4-, 6- and a mixture of 3- and 5-(0-chloropheny1)- 

2-picolines (13-16). Selenium dioxide oxidation of these methyl compounds 

gave corresponding aldehydes (17-20), the mixture of 3- and 5- isomers 

being separated by chromatography. The aldehydes were converted to 

thiosemicarbazones (21-24), These results are listed in Table 111. 

Biological evaluation of these thiosemicarbazones on mice bearing 

Sarcoma 180 ascites cells showed 4-(0-chloropheny1)-pyridine-2- 

carboxaldehyde thiosemicarhazone to be the best 

Saheme I. 

X 

(X: p-bromo 

> 

or o-chloro) 
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Table I.  NMR Data* 

Compd Pos i t ion  of 2-Methyl Protons on H-6 on Proton of 
a r y l  group protons phenyl and pyr id ine  aldehyde 
s u b s t i t u t i o n  pyr id ine  r ing  CHO 

(3H, s )  r ings  (1H, dd) (1H, S) 

*NMR Spectra were recorded on a JEOL-C-60-HL Nigh Resolution NMR 
Instrument. The chemical s h i f t s  a r e  reported i n  ppm downfield from 
i n t e r n a l  TMS. Compounds 1, 2,  3, 4 ,  19 were dissolved i n  CC14, a l l  
o the r s  i n  WCl 

3' 



Table 11. Compounds of p-Bromophenyl S e r i e s  
. . 

Posi t ion  of Mass 

p-Bromophenyl Mp (Bp) Spectra 
R Subs t i t u t ion  "C % Yield Formula (M'), 

3 50.5-51.5 13.7 
b 

CH3 
Cl2HIOBrN 247 

CH3 

CH3 

CH3 

CHO 

CHO 

CHO 

CHO 

CH=NNHCSNH2 

CH;-NNHCSNH2 

CH=NNHCSNH2 C H BrN S 
13 11 4 

CH=NNHCSNH2 6 217-219 79 C H BrN S 
ldecl 

13 11 4 
~ ~ - ,  - 

a. A l l  compounds a r e  new. 
b .  Yields a r e  based on t h e  recovery of various isomers from a mixture 

obtained i n  7.0% y i e l d  from t h e  a ry l a t ion  of 2-picol ine with 
p-bromoaniline. 

c .  Reflux time (hours)  i n  selenium dioxide oxidat ion of t h e  2-picolines. 



HETEROCYCLES, Vol. 7. No. 1 ,  1977 

Table 111. Compounds of o - ~ h l o r o ~ h e n y l  Se r i e s  --- - 

Posi t ion  of Mass 
o-Chlorophenyl Mp (Bp) Spectra 

compda R Subs t i t u t ion  *C % Yield Formula ( M + )  

cH3 

CH3 

CH3 

CH 
3 

CHO 

CHO 

CHO 

CHO 

CH-NNHCSNH 
2 

CH=NNHCSNH2 

cH=NNHcSNH2 

CH=NNHCSNH 
2 

a. A l l  compounds a r e  new. 
b. Yields a r e  based on t h e  recovery of various isomers from a mixture 

obtained i n  13.5% y i e l d  from t h e  a ry l a t ion  of 2-picol ine with 
0-chloroanil ine.  

c.  Reflux time (hours)  i n  selenium dioxide oxidat ion of t h e  2-picolines. 
d .  Mixture of 3- and 5- isomers. 
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