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2 - B e n z o t h i a z o l y l h y d r a z o n e s  w e r e  syn thes ized  by the ac t ion  of b r o m i n e  on 4 - a r y l t h i o s e m i -  
c a r b a z o n e s .  The imino s t r u c t u r e  of the cyc l i za t ion  p r o d u c t s  was  d e m o n s t r a t e d  by c o m -  
p a r i s o n  of the UV s p e c t r a  of the h y d r a z o n e s  and the me thy la t ion  p roduc t .  Cyc l iza t ion  to 
the th iad iazo le  de r iva t ive  was  noted when b romine  was  p r e s e n t  in the a ry l  r ing  of the th io -  
s e m i c a r b a z o n e .  A d ime thy lamino  g roup  in the a ldehyde por t ion  of the molecu le  p r e v e n t s  
cyc l i za t ion .  

In a l e t t e r  to the edi tor  [1], one of us repor ted  a new method for obtaining 2-hydrazinobenzothiazoles  
and naphthothiazoles,  which are  produced by the action of bromine on the corresponding 4 -a ry l th iosemi -  
carbaz ides  via  the method proposed  for  the synthesis  of aminobenzothiazoles f rom aryl th ioureas  [2]. This 
react ion is accompanied by appreciable  res ini f icat ion during the cyclizat ion of 4-phenyl th iosemicarbazide .  
We were  unable to obtain 6-bromo-2-hydraz inobenzoth iazole  f rom 4-(p-bromophenyl) th iosemicarbazide  via 
this  method. 

Hydrazones of the benzothiazole se r i e s ,  the synthesis  of which p resen t s  considerable  difficult ies,  
se rve  as the s tar t ing compounds for  obtaining formazans  which have benzothiazolyl substi tuents.  It should 
have been expected that cyclizat ion of 4 -a ry l th iosemica rbazones  by the action of bromine via the method in 
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*Compound ffl was  c r y s t a l l i z e d  f r o m  aqueous  d i m e t h y l f o r m a m i d e ,  
VII f r o m  d i m e t h y l f o r m a m i d e ,  VI and IX f r o m  butanol ,  and the r e s t  
f r o m  ethanol .  
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Fig. 1. UV spectra of 10 -5 M 

#1 \ l 
t ~ t I 

I I I 
~ ,  l I I 

\ 

i 
l 
I 
I 
l 

solutions in ethanol:  1) benz-  
aldehyde 2-benzoth iazo ly l -  
hydrazone  (I); 2) benzaldehyde 
3-methy lbenzoth iazo l idene-2-  
hydrazone (X); 3) 2 - ( p - b r o m o -  
ani l ino)-5-phenyl -  1 ,3 ,4- th ia-  
diazole (XI). 

[2] would be suitable for  the p repa ra t ion  of these  compounds.  In fact ,  
we have es tabl i shed that cycl izat ion of 4 - a r y l t h i o s e m i c a r b a z o n e s  to the 
cor responding  benzothiazolylhydrazones  p roceeds  mildly  with good 
yields  (Table 1), during which absolute ly  no res in i f ica t ion  of the r e a c -  
tion products  occurs .  A sample  of benzaldehyde benzoth iazo ly lhydraz-  
one (I) synthesized by this method mixed with the compound obtained 
f r o m  2-hydrazinobenzothiazole  and benzaldehyde did not give a mel t ing-  
point depress ion .  Compound I is  hydro lyzed  to give a low yield of 2-  
hydrazinobenzothiazole  on refluxing for  many  hours  in hydrochlor ic  acid. 

N u 

G~ I -VIII 
CH3' N H ' O I I  CHO, 

%9"-S: X 

Cyclizat ion does not occur  in the case  of p -d ime thy laminobenz -  
aldehyde 4 -pheny l th iosemicarbazone ;  the ni t rogen a tom of the d imethyl -  
amino group probab ly  complexes  with b romine .  React ion between 2- 
hydrazinobenzothiazole  and p-d imethylaminobenza ldehyde  was  a c c o m -  
pl ished to obtain p-d imethylaminobenzaldehyde  benzothiazolylhydrazone 
(IX). 

The UV spec t r a  of hydrazones  I - IX  a re  s i m i l a r  and have long-wave max ima  in the 330-340 nm region.  
Dimethylamino and n i t ro  groups  in the p a r a  posit ion of benzaldehyde shift the absorpt ion m a x i m u m  ap p re -  
c iably  to the long-wave side (Table 1); when alkal i  is  added, the co lo r l e s s  alcoholic solutions of the h y d r a z -  
ones become  yellow and the absorp t ion  m a x i m u m  is shifted to 410-420 nm.  Addition of acid to the alkaline 
solution r e su l t s  in decolora t ion.  A methylat ion product  at the cycl ic  ni t rogen a tom (X) was  obtained by 
methylat ion of I with methyl  iodide in alkaline medium.  The UV spec t rum of X r eca l l s  the spec t rum of 
s ta r t ing  I, which indicates  the imino s t ruc tu re  of the benzoth iazoly lhydrazones  of a roma t i c  aldehydes.  

A compound whose UV s pec t rum  differs  f rom the spec t r a  of the hydrazones  (Fig. 1) was  obtained by 
cycl izat ion of benzaldehyde 4 - (p -b romopheny l ) th iosemica rbazone .  This  product  is insoluble in alkal i  and 
does not undergo hydro lys i s  on refluxing in hydrochlor ic  acid; a lkalat ion was not obse rved  on heating with 
methyl  iodide. On the bas i s  of the resu l t sob ta ined ,  we cons ider  that  cycl izat ion to a benzothiazolyl  d e r i v a -  
t ive is not accompl ished ,  but that  2 - (p -b romoan i l ino ) -5 -pheny l - l , 3 ,4 - th i ad iazo le  (XI) is fo rmed .  

E X P E R I M E N T A L  

Benzaldehyde Benzothiazolylhydrazone (I). Bromine  [0.5 ml  (0.01 mole)]  in 10 ml  of ch lo ro fo rm was  
added to a solution of 2.55 g (0.01 mole) of benzaldehyde 4 -pheny l th iosemicarbazone  in 30 ml  of ch lo ro fo rm,  
and the mix tu re  was s t i r r e d  for  30 min at r oom t e m p e r a t u r e  and ref luxed for  another  30 rain. The ch lo ro-  
f o r m  was  dis t i l led off, 20 ml of wa t e r  was added, the res idual  ch lo ro fo rm was removed ,  and 2.5 g of I was  
f i l te red  off (Table 1). 

Hydrazones  ]]-VIII we re  s i m i l a r l y  obtained (Table 1). 

Dimethylaminobenzaldehyde Benzothiazolylhydrazone (IX). 2-Hydrazinobenzothiazole  [0.2 g {0.012 
mole)]  was  d isso lved  in 5 ml  of ethanol,  0.18 g (0.012 mole) of d imethylaminobenzaldehyde was  added, and 
the mix ture  was ref luxed for  10 mill,  cooled, and 0.12 g of IX was  f i l te red  off (Table 1). 

Benzaldehyde 3-Methylbenzoth iazol idene-2-hydrazone  (X). Compound I [1.66 g (6.6 mmole)]  was d i s -  
solved in 5 ml  of 2 N sodium hydroxide ,  10 ml  of ethanol and 2 ml (32 mole) of methyl  iodide were  added, 
the mix tu re  was  ref luxed for  30 min,  and the alcohol and excess  methyl  iodide were  r emoved  in vacuo at 
r o o m  t e m p e r a t u r e  a f t e r  standing for  24 h. The res idue  was diluted with wa te r  and f i l te red  to give 1 g (53%) 
of X with nap 119-120 ~ (p r i sms  f r o m  ethanol).  Found %: C 67.8; H 5.1; N 15.3. CliH13N3S. Calculated %: 
C 67.4; H 4.9; N 15.7. 
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2- (p- Bromoani l ino) -5-phenyl -1 ,3 ,4- th iad iazo le  (XI). Benzaldehyde 4- (p -b romopheny l ) th iosemica rb-  
azone [3.34 g (0.01 mole)] was  d isso lved  in 30 ml  of ch lo roform,  0.5 ml  (0.01 mole) of b romine  in 10 ml  of 
ch lo ro fo rm was  added, and the mix ture  was  s t i r r ed  and ref luxed for  30 min until hydrogen bromide  evolu- 
t ion ceased.  The ch lo ro fo rm was  r emoved ,  20 ml  of wa te r  was  added, and the res idue  was boiled until the 
ch lo ro fo rm was comple te ly  r em oved .  The res idue  was f i l te red  and c rys t a l l i zed  f rom isopropyl  alcohol to 
give 3.3 g (100%) of XI with mp 255-256 ~ (color less  needles) .  Found %: C 50.4; H 3.3; N 12.8. C14H10N3S. 
Calculated %: C 50.6; H 3.0; N 12.6. 
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