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LVII.* SYNTHESIS OF 6,7-DIMETHYLBENZIMIDAZO[2,1-b]- 

THIAZOLID-3-ONE AND ITS DERIVATIVES WITH RESPECT 

TO THE METHYLENE GROUP 

A .  N.  K r a s o v s k i i ,  P .  M.  K o c h e r g i n ,  
a n d  A .  B .  R o m a n  
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6,7-Dimethylbenzimidazo [2,1-b]thiazoiid-3-one was synthesized,  and its react ions with al-  
dehydes, isatin, ni t roso compounds, and arene diazonium salts were studied. As a result ,  
ylidene and imino derivat ives  and azo coupling products were obtained. According to the 
IR spectra ,  the azo coupling products have 6,7-dimethylbenzimidazo [2,1-b]thiazolidine- 
2,3-dione 2-ary lhydrazone  s t ruc tu res .  

Various derivat ives with respect  to the methylene group of benzimidazo[2,1-b]thiazol id-3-one [1-10] 
and 6(7)-aminobenzimidazo[2,1-b]thiazolid-3-one [11], which are of in teres t  as dyes and biologically active 
substances,  are descr ibed in the l i te ra ture .  However, 6 ,7-dialkylbenzimidazothiazol id-3-ones and their 
der ivat ives  are unknown. 

As a fur ther  development of the r e s e a r c h  in [12, 13], we have accomplished the synthesis of 6,7- 
dimethyl-  and 2,6, 7- t r imethylbenzimidazo [2,1-b]thiazolid-3-ones (VI and VII) and have studied the reactions 
of the fo rmer  at the methylene group.  The s tar t ing mater ia l s  were 5 ,6-d imethyl -2-benz imidazoly lmercapto-  
acetic (II) [14, 15] and ~-(5 ,6-d imethyl -2-benzimidazoly l )mercaptopropionic  (III) [15] acids, which we p r e -  

~ V  
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Fig. 1. IR spec t ra :  A) 2-benzyl idene-6,7-  
dimethylbenzimidazo [2,1-b]thiazolid-3-one 
(VIII); B) 2-(p-dimethylaminophenylimino)-  
6,7-dimethylbenzimidazo [2,1-b]thiazolid-3- 
one (XVII) ; C) 2-(p-methoxyphenylhydrazone) 
of 6,7-dimethylbenzimidazo [2,1-b]thiazolid- 
ine-2,3-dione (XVIII). 

pared by a s impler  method - by heating 2 -mercap to -5 ,6 -  
dimethylbenzimidazole (I) [14] with chloro(bromo)acet ic  
and ~-bromopropionic  acids in glacial acetic acid. An at- 
tempt to obtain acid II by heating I with bromoacet ic  acid 
inmethanol yielded p r imar i ly  its methyl es te r  (IV), the 
s t ruc ture  of which was confirmed by alternative synthesis 
f rom I and methyl bromoace ta te .  

The formation of es te r  IV by the react ion of I with 
bromoacet ic  acid in methanol is explained by the ease of 
ester i f icat ion of acid II in the presence  of hydrogen b ro -  
mide.  A s imi lar  course  for the react ion was previously 
observed in the react ion of 8-mercaptopur ine  [16] and 2-  
mercaptoimidazole  [17-19] derivat ives  with ch loro-  and 
bromoacet ic  acids in alcohols.  

Acids II and III, on refluxing in acetic anhydride in 
the absence of pyridine, which is recommended in [2,3,5,9, 
10] for the synthesis of benzimidazo[2,1-b]thiazol id-3-one,  
are  readi ly cycl ized to lactams VI and VII. Under s imi lar  

*See [1] for communicat ion LVI. 
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conditions, e s t e r  IV, like es te r s  of imidazo le -2-mercap toaee t ic  acids [12], forms only an N-acetyl  der iva-  
tive (V). 

Lactam VI, which has an active methylene group between the sulfur  and carbonyl  group, readily reac t s  
with aldehydes, is atin, ni t roso compounds, and arenediazoniura borofluorides to form ylidene (VIII-XVI, 
Table 1) and imino derivat ives  (XVII), as well as azo coupling products (XVIII) and XIX). Lactam VII, de-  
spite the presence  of a raethylidyne group, does not react  with borofluorides.  

The s t ruc tures  of the compounds (VI-XIX) that we synthesized were confirmed by their  IR spect ra  
(Fig. 1),* in which one observes  the bands of the valence vibrations of the CO group. It is in terest ing to 
note that the azo compound s t ruc ture  was assigned [9-11] to the products of the azo coupling of benzimid-  
azo[2,1-b]thiazol id-3-one with diazonium salts,  while the products that we obtained (XVIII and XIX) and the 
products of the azo coupling of i raidazo[2,1-b]thiazolid-3-ones [13] are,  judging from their  IR spect ra  (from 
the presence  of an NH group absorption band at 3180-3190 cm-1), the 2-arylhydrazones  of 6,7-dimethylben- 
ziraidazo[2,1-b]thiazolidine- 2,3- dione. 

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

5. ,6-Dimethyl-2-benzimidazolylmercaptoacet ic  Acid (II). Chloroacet ic  acid [1.14 g (0.011 mole)] 01- 
broraoacet ic  acid [1.53 g (0.011 mole)] was added to a solution of 1.78 g (0.01 mole) of I [14] in 25 ml of 
acetic acid, the mixture was refluxed for 10-12 rain, and 1.63 g (0.012 mole) of sodium acetate t r ihydratc  
was added to the hot solution. The mixture was then poured into water,  and the precipitate was fil tered to 
give 2.2 g (93%) of a product with mp 208-209 ~ (decomp., from ethanol) (rap 208-209 ~ [14], mp 207-208 ~ [15]). 

~- (5 ,6-Dimethyl -2-benzimidazoly l )mercaptopropionic  Acid (iII). This was s imi lar ly  obtained in 86~ 
yield by heating I with ~-bromopropionic  acid and had mp 208-209 ~ (from acetic acid) (rap 208-210 ~ [15]). 

Methyl 5 ,6-Dimethyl -2-benzimidazoly lmercaptoacet ic  Acid (IV). A. A mixture of 1.78 g (0.01 mole) 
of I and 1.39 g (0.01 mole) of broraoacet ic  acid in 15 ral of anhydrous methanol was refluxed for  t h, cooled, 
poured into water ,  and neutral ized with sodium bicarbonate solution. The precipitate was fil tered and 
washed with water  to give 2.25 g (90%) of IV with rap 111-112 ~ (from CC14). IR spec t rum:  1740 cra -1 (CO). 
Found %: C 57.28; H 5.66; N 11.08; S 12.77. C12H14N202S. Calculatedgo: C 57.57; H 5.64; N 11.19; S 12.81. 
Acidification of the fi l trate with acetic acid gave 0.2 g (8.4~) of II with mp 208-209 ~ (decomp., from ethanol). 

B. A solution of 1.78 g (0.01 mole) of I and 1.55 g (0.01 mole) of raethyl bromoaceta te  in 20 ml of an- 
hydrous methanol was refluxed for  1 h, the solvent was removed by vacuum distillation, and the residue was 
t r i tura ted  with ethyl acetate .  The resul t ing c rys t a l s  were fi l tered and washed with ethyl acetate and ether  
to give 3.21 g (9W/c) of the hydrobromide of IV with mp 174-174.5 ~ (reprecipitation by e ther  f rom methanol). 
Found %: Br24.56 .  C12H14N202S �9 HBr. Calculated go: Br  24.13. Neutralization of the hydrobromide with 
aqueous sodium bicarbonate gave base IV with rap 111-112 ~ . This product did not depress  the melting point 
of the substance obtained by method A. 

Methyl 1-Aeety l -5 ,6-d imethyl -2-benzi ra idazoly lmercaptoace ta te  (V). A solution of 0.85 g of IV in 5 
ml of acetic anhydride was refluxed for 4-5 rain, cooled, and 20 ml of acetone was added. The solution was 
poured into water ,  and the precipitate was fi l tered to give 0.95 g (60%) of a product with mp 148-148.5 ~ [from 
e t h a n o l - a c e t i c  anhydride (10:1)].  IR spec t rum:  1690, 1730 cm -~ {CO). Found go: C 57.95~ H 5.68; N 9.94; 
S 10.79. C14HI6N203S. Calculated go: C 57.51; H 5.52; N 9.58; S 10.97. 

6,7-Diraethylbenzimidazo[2,1-b]thiazolid-3-one (VI). A solution of 2.36 g of II in 6 ml of acetic an- 
hydride was refluxed for 4-5 rain and cooled. The precipitate was fil tered and washed with 5 ral of an- 
hydrous ethanol and then with ether .  Evaporation of the mother  l iquors gave an additional quantity of this 
substance.  The overal l  yield of product with mp 175-176 ~ (deeorap., f rom anhydrous ethanol) was 1.74-1.78 
g (80-82%). IR spect rum:  1736 cm -1 (CO). Found go: C 60.65; H 4.75; N 12.73; S 14.95. CllH10N2OS. Cal -  
cu la ted%:  C 60.53; H 4.62; N 12.84; S 14.69. 

2 ,6 ,7-Trimethylbenzimidazo[2,1-b] thiazol id-3-one (VII). A solution of 5 g of III in 6 ml of acetic an- 
hydride was refluxed for 7-8 rain and then cooled to 0-4 ~ The precipitate was fi l tered and washed with 
petroleum ether  and then with l igroin to give 4.58 g (99go) of a product with mp 123-124 ~ (from ligroin). IR 

* We thank Yu. N. Sheinker, V. V. Kolpakova and co -worke r s  for recording the IR spect ra  and performing 
the mieroana lyses .  
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spec t rum:  1738 cm -1 (CO). Found %: C 62.27; H 4.95; N 12.43; S 13.49. C12H12N2OS. Calculated %: C 
62.04; H 5.21; N 12.06; S 13.80. 

Ylidene Derivat ives  of 6,7-Dirnethylbenzimidazo [2,1-b]thiazolid-3-one (VIII-XVI). A. A 0.0105-mole 
sample of aldehyde and three to four drops of piperidine were added to a solution of 0.01 mole of VI in 50 
ml of anhydrous ethanol. The solution was refluxed for 1-2 h and cooled. The precipitate (VIII, IX) was 
f i l tered and washed with ethanol. Evaporation of the mother  l iquor gave an additional amount of substance.  

B. A 0.0105-mole sample of aldehyde or  isatin was added to a solution of 0.01 mole of VI in 30 ml of 
acetic acid, and the mixture  was refluxed for 20 min (XV and XVI), 30 min (XIII), or  1 h (VIII, X-XII, and 
XIV), after  which it was worked up as descr ibed above. In the isolation of X, the react ion mass ,  after cool-  
ing upon completion of the reaction,  was poured into water,  and the precipitate was fil tered. The yellow 
(VIII-X and XII-XIV), orange (X'I), dark-brown (XV), or  d a r k - r e d  ~VI) c rys ta l s  were only slightly soluble 
in ethanol and most  of the other organic solvents.  

2-(p-Dirnethy•aminopheny•arnin•)-6•7-dirnethy•benzirnidazo[2••-b]thiaz••id-3-one (XVII). A 0.01-mole 
sample of p-nitrosodirnethylanil ine and five to six drops of piperidine were added to a solution of 0.01 mole 
of VI in 60 ml of anhydrous ethanol, and the mixture was refluxed for 2 h and cooled. The precipitate was 
f i l tered and washed with ethanol to give d a r k - r o s e  needles that were soluble in chloroform and diehloroeth-  
ane, slightly soluble in ethanol, and insoluble in ether and water .  

6,7-Dimethylbenzirnidazo [2,1-b]thiazolidine-2,3-dione 2-A rylhydrazone s (XVIII and XIX). A suspen-  
sion of 0.01 mole of arenediazoniurn borofluoride in a mixture of 50 ml of anhydrous methanol and 5 rnl of 
acetic anhydride was added to a solution (cooled to 10-15 ~ of 0.01 mole of VI and 2 g of anhydrous sodium 
acetate in a mixture of 45 ml of acetic acid and 10 rnl of acetic anhydride. The mixture was allowed to stand 
in a dark place at 18-20 ~ for 18-20 h (XIX) or for 46-48 h (XVIII), and the result ing precipitate was fil tered. 
The orange (XVIII) or  l ight-orange (XIX) c rys ta l s  were slightly soluble in most  organic solvents and insol-  
uble in water .  
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