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The brominat ion of subst i tuted methyl  2 -R- th ieny l  ketones with b romine  in ch lo ro fo rm 
yielded b romomethy l  2- thienyl  ke tones .  The l a t t e r  we re  conver ted  to qua te rna ry  pyr id in i -  
um sa l t s  and 2 -amino-4- (2 - th ieny l ) th iazo les .  

The re  has as  yet  been no sy s t ema t i c  study of th ienyl thiazoles ,  and only individual r ep r e sen t a t i v e s  of 
compounds of this type a r e  known [1,2], although many  he t e ry l - subs t i t u t ed  th iazoles  a re  known to be 
physiological ly  act ive  subs tances  [3]. In addition, s e v e r a l  thiophene der iva t ives  also have known act ivi ty 
[4]. It  t h e r e f o r e  s eemed  of in te res t  to us to synthes ize  s e v e r a l  r e p r e s e n t a t i v e s  of a new diheterocycl ic  
s y s t e m  containing thiophene and thiazole  r ings  for  biological  invest igat ion.  The s ta r t ing  b romomethy l  
ketones {IIa-d) were  obtained by the brominat ion  of methyl  ketones I a -d  in ch lo ro fo rm at 20~ The s t r u c -  
tu res  of I Ib-d  were  conf i rmed  by convers ion  to pyr id ininm sa l t s  I I Ib -d  and c leavage of the la t te r  in alkali  
to the cor responding  carboxyl ic  acids (IV) by the method in [5]. Compound IIId proved to be an exception, 
s ince 5 -n i t ro th iophene-2-ca rboxyl ic  acid could not be i so la ted  by alkaline c leavage .  
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The cor responding  aminothiazoles  (Va-d) (see Table  1) we re  obtained by the reac t ion  of I Ia -d  with 
th iourea .  The hydrobromides  of Vb-d  a r e  read i ly  conver ted  to bases  on heating in alcohol,  and mix tu res  of 
the bases  and the i r  hydrobromides  a re  t he re fo re  obtained when the react ion  is c a r r i e d  out in alcohol.  The 
pure  hydrobromides  a r e  convenient ly obtained by  using d ry  acetone as  the solvent  (method A). 2 -Amino-4 -  
(2-thienyl)thiazole (Va) was a lso  obtained by t rea t ing  a mix tu re  of Ia and th iourea  with bromine  (method B). 

The 2 -ace tamido-4- (2 - th ieny l ) th iazo les  (Via-d) (see Table  1) a r e  insoluble in wa te r  and quite soluble 
in aqueous a lkal i  solut ions.  

Compound Va has  se lec t ive  an t imicrob ia l  ac t iv i ty  with r e spec t  to s eve ra l  m i c r o o r g a n i s m s .  The in-  
t roduct ion of b rom i ne  o r  iodine into the a posit ion of the thiophene r ing is accompanied  by comple te  loss  
of the an t imicrob ia l  act ivi ty ,  while the se lec t ive  an t imicrobia l  act iv i ty  is re ta ined  when a ni t ro  group is in-  
t roduced (Vd). The hydrobromides  of Va-d  a r e  only sl ightly act ive,  while the N-ace tamido  der iva t ives  (Via- 
d) a re  inact ive  with r e s p e c t  to the t e s t s  adopted for the m i c r o o r g a n i s m s .  The authors thank p .  I .  Buchin 
for  his invest igat ions  of the an t imicrob ia l  act ivi ty  of the synthes ized compounds.  
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EXPERIMENTAL 

Bromomethyl  5 -Bromo-2- th ieny l  Ketone (iIb). 
A solution of 4 g (25 mmole) of bromine in 10 ml of 
ch loroform was added to 5.13 g (25 mmole) of Ib in 
20 ml of ch loroform.  The react ion was initiated by 
adding severa l  drops of the bromine  solution and 
heating the reaction mixture to 45-50 ~ until the b r o -  
mine colorat ion disappeared.  The remaining amount 
of bromine was introduced in the course  of 15-20 rain 
at 20 ~ . The mixture was s t i r r ed  for another 30 rain, 
and the solvent was removed by vacuum distillation. 
The res idue (7.1 g, mp 80-82 ~ was rec rys ta l l i zed  
f rom ethanol in the presence  of activated charcoal  to 
give 4.8-5.1 g (68-72%) of large,  co lor less  needles 
of Hb with mp 89-90 ~ Found: C 25.1; H 1.3; S 11.1%. 
C6H4Br2OS. Calculated: C 25.4; H 1.4; S 11.3~. 

Bromomethyl  5-Iodo-2-th,ienyl Ketone (IIc). 
This compound was s imi lar ly  obtained in 60-64~c 
yield and had mp 1020 (from ethanol). Found: C 
21.5; H 1.3; S 9.5%. C6H4IBrOS. Calculated: C 
21.8; H 1.2; S 9.7~c. 

Bromomethyl  5-Ni t ro-2- th ienyl  Ketone {IId). 
This compound was s imi la r ly  obtained in 60~ yield 
and had mp 102-103 ~ (from ethanol). Found: C 28.5; 
H 1.4; S 3.0%. CsH4BrNO3S.Calculated: C 28,8; H 
1.6; S 12.8%. 

1 - [ (5-Bromo-2-thenoyl)methyl]pyridinium 
Bromide {IIIb). Dry pyridine (2 ml) was added to 
0.57 g (2 mmole) of IIb, and the mixture was heated 
until a copious precipitate formed.  The precipitate 
was removed by filtration, washed thoroughly with 
ether,  and dried to give 0.67 g (92%) of IIIb with mp 
210 ~ (from water) .  Found: C 36.6; H 2.6; S 8.67c. 
CI~HgBr2NOS. Calculated: C 36.4; H 2.5; S 8.8%. 

Compound IIlc was s imi lar ly  obtained in 90% 
yield and had mp 226-228 ~ (from water) .  Found: C 
32.4; H 2.4; S 7.77c. CI1HgIBrNOS. Calculated: C 
32.2; H 2.2; S 7.8%. 

Cleavage of Pyridinium Salt IIlb. A total of 3 
ml of a 10% sodium hydroxide solution was added to 
a solution of 0.72 g (2 mmole) of IIIb in a mixture of 
10 ml of ethanol and 20 ml of water ,  and the mixture 
was heated for 10 rain on a boi l ing-water  bath. 
Activated charcoa l  was added, and the mixture was 
f i l tered.  The fi l t rate was acidified with concentrated 
hydrochlor ic  acid, and the precipitate was removed 
by fil tration, washed with cold water ,  and dried to 
give 0.28 g (68~c) of IVb with mp 141-142 ~ (from 
ethanol) [6]. This product did not depress  the mel t -  
ing point of the compound obtained by the method in 
[6]. 

Pyr idinium salt  IIIc was s imi la r ly  cleaved to 
give 64% of IVc with mp 133-134 ~ (from ethanol [6]). 
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2-Amino-4- (2- th ienyl ) th iazo les  (Va-d). Method A. A solution of 0.76 g (10 mmole)  of th iourea  in 40 
ml  of acetone was added all  at once to a solution of 10 m m o l e  of I Ia -d  in 10 ml  of acetone.  The mix ture  was 
ref luxed for  30 rain and cooled.  The prec ip i ta te  was r e m o v e d  by f i l t rat ion,  washed with acetone,  and dr ied 
to give the hydrobromide  of V.  The hydrobromide  was suspended in a sma l l  amount of wa te r  and t r ea t ed  
with ammonium hydroxide.  Base  V was r e m o v e d  by f i l t ra t ion,  washed with water ,  and dried (see Table  1). 

Bands cor responding  to the NH 2 s t re tch ing  v ibra t ions  at 3430-3440 and 3275-3290 c m  -1, to H~N de-  
fo rmat ion  v ibra t imls  at 1620-1630 c m  - t ,  to thiazole  r ing v ibra t ions  at 1550 and 1415-1425 cm -t ,  and to 
thiophene r ing vibra t ions  at 1515-1525, 1345-1380, and 1225-1260 cm -1 [7, 8] a re  obse rved  in the IR sp ec t r a  
of Va-d .  

Method B. Bromine  [79.9 g (0.5 mole)]  was added dropwise  in the cou r se  of 45-50 rain to a mix tu re  
of 63.09 g (0.5 mole) of Ia and 76.1 g (1 mole) of th iourea  with heating on a boi l ing-water  bath and vigorous 
s t i r r i ng .  The reac t ion  m i x t u r e  was heated for  another  6 h on a bo i l ing-wate r  bath and allowed to stand 
overnight .  The mix tu re  was d isso lved  in 1400 ml  of hot wa te r  and f i l te red .  The f i l t ra te  was t r ea t ed  with 
act ivated charcoa l ,  f i l te red  again, and neu t ra l i zed  with ammonium hydroxide.  The base  was r emoved  by 
filtration1, washed with wate r ,  and dr ied  to give 52.9 g (58%) of product .  The product  was t r ea ted  with hot 
cyclohexane +, and 50.1 g (55%) of Va as s l ight ly g reen i sh  needles  with mp 130.5 ~ was isola ted f rom the cyc lo -  
hexane e x t r a c t s .  

2 -Ace tamido-4- (2- th ieny l ) th iazo les  {Via-d). A mix tu r e  of 15 mmole  of Va-d,  3 ml  of acetic+ anhydride,  
and 5 ml  of g lac ia l  acet ic  acid was ref luxed for  30 rain, cooled,  and diluted with wa te r .  The prec ip i ta te  was 
r emoved  by f i l t ra t ion,  washed with wa te r ,  and dr ied  to give VIa-d  (see Table  1). Bands at 3150-3157 cm -t 
(amide HN) and at 1640-1645 c m  ~l (amide CO) [7] a re  obse rved  in the IR s p e c t r a  of VIa-d .  

The IR s p e c t r a  of KBr pel le ts  were  m e a s u r e d  with an IKS-14 s p e c t r o m e t e r .  
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