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According to a recen t  communicat ion,  a new group of anthelmint ics  was d i scovered  and identified as 
5 ,6-d ihydro-  and 2 ,3 ,4 ,5- te t rahydro  de r iva t ives  of imidazo(2,1-B)- th iazole ;  the hydrochlor ide of 6-phenyl-  
imidazol ino(2 ,1-B)- th iazol ine  ( tetranisole)  was suggested as an anthelmint ics  p repa ra t ion  [1-8]~ In continu- 
ation of the s tudies [9, 10], we have synthesized a number  of 2 ,3-dihydro-  and 2 ,3 ,5 ,6- te t rahydro  de r i v a -  
t ives  of imidazo(2 ,1-B)- th iazole  which a re  in teres t ing for  their  use as anthelmint ics .  

A reac t ion  of 4 (5) -a ry l -  and 4 , 5 - d i a r y l - 2 - m e r c a p t o i m i d a z o l e s  (If-IV) with e thylenechlorohydrin  
yielded 2 - ( f i -hydroxye thy l )mercap to imidazo les  (VI-VIII).  T r e a t m e n t  of these compounds with thionyl chlo-  
r ide or phosphorus  t r ib romide  and subsequent  heating of in te rmedia te  2 - ( f i -ha loe thy l ) -mercap to imidazo le s  
with po ta s s ium hydroxide in methanol (synthesis  of imidazolo(2 ,1-B)- th iazol ine-XV [11]) yielded 5 - a r y l -  
and 5 ,6 -d ia ry l imidazo(2 ,1-B)- th i#zo l ines  (X-XII}. 
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A s imp le r ,  single stage p rocedure  for  the p repa ra t ion  of imidazo(2 ,1-B)- th iazol ines  (IX-XII) and 
imidazol ino(2 ,1-B)- th iazol ino (XV) is the reac t ion  of 2 -mereap to imidazo l e s  (I-IV) and 2 - m e r c a p t o i m i d a z o -  
line (V) with 1 ,2-dibromoethane in the p r e s e n c e  of bases  (synthesis  of 6-phenyl imidazol ino(2 ,1-B)- th iazo-  
line [5]). Heating V with d ibromoethane in an alcoholic solution in the absence  of alkali  leads [12-15] to 
the fo rmat ion  of d i - (2 -mercap to imidazo ly l ) - e thane .  

Owing to t a u t o m e r i s m  in the s e r i e s  of 4(5)- imidazole  subst i tuents ,  the cycl izat ion of in te rmedia te  
4 (5 ) - a ry l -2 ( f i -ha loe thy l ) -mercap to imidazo le s  yielded mix tu res  of 2 i s o m e r s ,  5 - a r y l i m i d a z o ( 2 , l - B ) - t h i a z o -  
l ines (X, XI) and 6 -a ry l imidazo (2 , l -B) - th i azo l ine s  (XIII, XIV)~ The p r o c e s s  p roceeds  with the p re fe ren t i a l  
fo rmat ion  of X and XI. The s t ruc tu re  of X and XI was conf i rmed by the synthes is  of i somer i c  XIII and XIV 
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in the reaction of 2-aminothiazoline with phenacyl bromide and its p-nitro derivative by the procedure de- 
scribed by M. N. Shchukina and co-workers  [16]o Compounds XIII and XIV differed from X and XI by the 
melting point and by R f :  
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EXPERIMENTAL 

Starting compounds 2-mercaptoimidazole (I), 4(5)-phenyl-2-mercaptoimidazole (II), 4(5)-p-nitro- 
phenyl-2-mereaptoimidazole (III), 4,5-diphenyl-2-mereaptoimidazole (IV), and 2-mereaptoimidazoline (V) 
were prepared by the procedures reported earlier [17-20]. 

4(5)-Phenyl-2-(fi-hydroxyethyl)-mereaptoimidazole (VI)~ A. To a solution of sodium ethylate pre- 
pared from 0o46 g of sodium and 40 ml of anhydrous ethanol were added 3.52 g of II and 1.76 g of ethylene- 
ehlorohydrin. The mixture was heated for 1 h at 60-65 ~ and for another hour at the boiling point of the 
solution until the reaction was completed (neutral medium); the product was cooled, poured into water, 
precipitate filtered off, and washed with water. Yield, 3.6 g (81.8~c), mp 104-106~ Colorless crystals, mp 
109.5-111 ~ (from diehloroethane). Found, ~: C 59.68; H 5.12; N 12.61; S 14.51. C11HI2N2OS. Calculated, ~: 
C 59.97; H 5.49; N 12.72; S 14.55. 

B. A mixture of 3.52 g of II and 2 g of ethyleneehlorohydrin in 40 ml of ethanol was refluxed for i0 h, 
the solution cooled, poured into water, neutralized with sodium carbonate, the precipitate filtered off, and 
washed with water. Yield 3.55 g (80.7~c), mp 109.5-111 ~ (from dichloroethane). 

4(5)-p-Nitrophenyl-2-(fi-hydroxyethyl)-mereaptoimidazole (VII). This compound was prepared sim- 
ilarly to VI (method A). Yield, 86~ Orange prisms, mp 204-205 ~ (from butyl alcohol). Found, ~c: C 
49.60; H 4.28; N 15.93; S 12.12. CIIHIIN30~S. Calculated, ~c: C 49.80; H 4.18; N 15.84; S 12.09. 

4,5-Diphenyl-2-(fl-hydrox.yethyl)-mereaptoimidazole (VIII). This compound was prepared similarly 
to VI (method A). Yield, 96.3 ~c. Colorless prisms, mp 167-168 ~ (from diehloroethane). Found, ~c: C 68.87; 
H 5.49; N 9.48; S 10.98. C17HI6N2OS. Calculated, ~: C 68.89; H 5.44; N 9.45; S 10.82. 

Imidazo(2,l-B)-thiazoline (IX). To a mixture of 20 ml of 1,2-dibromoethane, 20 g of NaHCO 3 and 100 
ml of isopropanol was added dropwise a solution of 5 g of I in a mixture consisting of 20 ml 20~c aqueous 
KOH solution and 50 ml of isopropanol. The reaction mixture was refluxed for 4 h, with stirring; the sol- 
vents and bromoethane excess distilled off in vaeuo; to the residue 50 ml of 20~c KOH solution was added, 
extracted with chloroform, the extract washed with water, dried over MgSO4, and the solvent distilled off. 
Yield, 5.68 g (90.2~c) of technical IX, oily liquid, soluble in water and organic solvents. Sulfate, mp 126- 
129 ~ (from anhydrous ethanol). Found, ~: C 27.04; H 3.64; N 12.92; S 28.44. CsH6N 2. H2SO4. Calculated, ~c: 
C 26.78; H 3.60; N 12.49; S 28.60. Pierate, mp 182-184 ~ (deeomp., from 30~c ethanol). Found, ~c: C 37.10; 
H 2.80; N 20.05; S 9.33, CsH6N2S ~ C6H3N307, Calculated, ~: C 37.19; H 2.55; N 19.71; S 9.03. Iodomethylate 
(prepared by heating IX with CH3I in acetone), colorless prisms of mp 171-173 ~ (deeompo, preoipitatedwith 
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ether  f rom anhydrous ethanol). Found, ~: C 26.97; H 3.55; I 47.64; N 10.01; S 11.80. C6HgN2SI. Calculated, 
~c: C 26.88; H 3.33; I 47.33; N 10.45; S 11.96. 

5-Phenylimidazo(2,1-B)-thiazol ine (X). A. To a solution of 3 g of VI in 20 ml of anhydrous di- 
methylformamide was added, with cooling, 2 ml of PBr3; after 1-2 min, a precipitate began to form.  The 
react ion mixture was allowed to stand for 2 h at 18-20 ~ the solvent decanted, the precipitate washed with 
ether ,  dissolved in 30 ml of methanol, 20 ml of 10~c aqueous KOH solution added, the mixture refluxed for 
3 h, poured into water,  and extracted with chloroform.  Distilling off the solvent yielded 0.91 g (76o4~) of 
technical X, as an oil, c rys ta l l ized  by tri turating with ether.  Colorless or slightly c r eam-co lo red  c rys t a l s ,  
mp 109-112~ ace tone-pe t ro leum ether mixture,  1 : 20). A sample mixed with XIII gave a sharp depres -  
sion in the melting point. Found, ~c: C 65.05; H 5.08; N 13.94; S 15.74. C~IH~0N2S. Calculated, ~c: C 65.31; 
H 4.98; N 13.85; S 15.86. l>icrate, mp 180-182 ~ (decomp., f rom 70~c ethanol). A sample mixed with picrate  
XIH melted at 173-178% Found, ~c: C 47.39; H 3.23; N 16.21; S 7.78. CllH10N2S ~ Calculated, ~c: 
C 47.33; H 3.04; N 16.24; S 7.43. Iodomethylate (obtained by heating X with CH3I in acetone), color less  
p r i sms  of mp 220-221 ~ (decomp., 5 ~ per  min, f rom alcohol). Found, ~c: C 42.20; H 3.90; I 36.29; N 7.93; 
S 9.20. C12H13IN2S. Calculated, ~c: C 41.87; H 3.81; I 36.87; N 8.14; S 9.31. 

B. To a mixture of 10 ml of 1,2-dibromoethane,  100 ml of isopropanol and 15 g of NaHCO 3 was added 
dropwise over a period of 1 h a solution of 4 g of II in a mixture of 50 ml of isopropanol and 20 ml of 15~c 
aqueous KOH solution. The r e a c t i o n  mixture was heated and treated as in the preparat ion of IX. Yield, 4 g 
(87.5%), mp 109-112 ~ (from an ace tone-pe t ro leum ether  mixture).  A sample mixed with the product p r e -  
pared  by method A gave no depress ion in melting point. Pierate ,  mp 180-182 ~ (decomp., f rom 70~ ethanol). 

2-p-Nitrophenylamidazo(2,1-B)-thiazol ine (XI). To a solution of 2.1 g of VII in 20 ml of anhydrous 
dimethylformamide was added 1.4 g of SOC12, the mixture refluxed for 1 h, cooled, poured into water,  neu- 
t ra l ized with sodium carbonate,  precipitate f i l tered off, and washed with water.  Yield of technical XI, 1.8 g 
(91o7~c), mp 172-175% Yellow plates,  mp 182-184 ~ (from 20~c methanol solution), R f  0.75 (from 15~c 
CH3COOH solution). A sample mixed with XIV melted at 159-164~ Found, ~c: C 53.72; H 3.39; N 17.16; S 
12.84. CllHgN302S. Calculated, ~c: C 53.43; H 3~ N 16.99; S ]2.97. As shown by chromatography,  techni- 
cal XI contained a small  amount of XIV, R f  0.66 (from 15~ CH3COOH solution). 

5 ,6-Diphenylimidazo(2,1-B)-thiazohne (XII)o Ao A mixture of 2~ g of VIII and 15 ml of SOC12 was 
refluxed for 30 min, the SOC12 excess distilled in vacuo, 10 ml of chloroform added which was distilled off 
in vacuo. The residue was dissolved in 30 ml of ethanol, 15 ml 40~ KOH solution added, the mixture r e -  
fluxed for 4 h, cooled, poured into water ,  the residue fi l tered off, and washed with water .  Yield, 1.65 g 
(65.2~c). Color less  c rys ta l s ,  mp 185-187 ~ (from acetone). Found, ~c: C 72.95; H 4.72; N 9.70; S 11.39. 
C17HI4N2S. Calculated, ~c: C 73.35; H 5.07; N 10.06; S 11.52. Hydrobromide,  mp 186-188 ~ (from ethanol). 
Found, ~c: Br 22.39. C17H14N2S �9 HBr. Calculated, ~c: Br 22.24~ 

B. To a mixture of 5 g of finely ground IV, 15 g of NaHCO 3, 15 ml of 1,2-dibromoethane,  and 100 ml 
of isopropanol was added over a per iod of 1 h at 60-65 ~ with s t i r r ing,  a mixture of 50 ml of isopropanol 
and 30 ml of 15~c KOH solution. The reaction mixture was refluxed and heated as descr ibed in preparing 
IX. Yield, 4.1 g (75.9~c), mp 185-187 ~ (from acetone). A sample mixed with the product p repared  by method 
A gave no depression in the melting point. 

6-Phenylimidazo(2,1-B)-thiazol ine (XIII).. This compound was p repared  by refluxing 2-aminothiazo-  
line with phenacyl bromide in ethanol [16], mp 150-151 ~ (from ethanol) ~ P ic ra te ,  mp 210-212 ~ (decomp., 
f rom 50% ethanol). Found, ~c: C 47.67; H 3.26; N 15.86; S 7.77. CllH10N2 S" C6H3N307. CalculaLed, ~c: C 
47.33; H 3.04; N 16.23; S 7.33. 

6-p-Nitrophenylimidazo(2,1-B)-thiazol ine (XIV). This compound was prepared  by refluxing 2-amino-  
thiazoline with p-ni t rophenacyl  bromide in ethanol [16], mp 215-216 ~ (decomp., f rom water), R f  0.66 (15~c 
CH3COOH solution). 

Imidazolino(2,1-B)-thiazoline (XVt. To a mixture of 20 ml of 1,2-dibromoethane,  20 g of NaHCO 3, 
100 ml of isopropanol,  and 25 ml of water was added at 60-65 ~ with s t i r r ing,  over a period of 1 h, 5 g e f  V 
in 50 ml of isopropanol.  The react ion mixture was refluxed and t reated as descr ibed in prepar ing IX. 
Yield of technical XV, yellow, nonerystal l iz ing oil, 4.15 g (66.4~c). Hydrobromide,  mp 170-172 ~ (by prec ip i -  
tating with ether f rom methanol). According to l i terature  data [11], mp 176.5-177.5 ~ Found, ~c: C 28.57; 
H 4.17; Br 38.20; N 13.22; S 15.13. CsHsN2S-HBr. Calculated, ~: C 28.72; H 4.34; Br 38.21; N 13.40; S 
15.33. Pierate ,  mp 172-174 ~ (from 20~c ethanol solution). According to l i tera ture  data [11], mp 173.5-174.5 ~ 
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CONCLUSIONS 

The reaction of 2-mercapto- ,  4(5)-aryl-2-mercapto- ,  and 4,5-diaryl-2-mercaptoimidazoles with 1,2- 
dibromoethane or ethylenechlorohydrin and subsequent cyclization of (fi-hydroxyethyl)mercaptoimidazoles 
yielded imidazo(2,1-B)-thiazoline and its 5-ary l -  and 5,6-diaryl substituents. A simpler synthesis of 
imidaz olino (2,1- B)- thiaz oline was re alized by reacting 2-mercaptoimidaz oline with dibromoethane. 
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