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Data are  p resen t  in the l i t e ra tu re  on the synthesis  and ant imierobie activity of ce r t a in  aminothiazolyl-  
furans [1]. It was of in te res t  to us to synthesize 2-(2-aminothiazolyl-4)- thiophene (IVa) and a s e r i e s  of i ts 
der ivat ives  for  biological investigation - all the more  because a systemat ic  study of thiazolylthiophenes 
has not been c a r r i e d  out to date, and only individual r ep resen ta t ives  of this type of compound are  known [2, 
3 ]  In this ease  our  p rob lem was to show to what degree  introduction of var ious  substi tuents into the ~ pos i -  
tion of the thiophene r ing  of (IVa) and also salt  formation and acetylat ion of the amino group, would affect  
the ant ibacter ia l  activity of the prepara t ion .  For  this purpose we synthesized 2- (2-aminoth iazo ly l -4 ) -5-R-  
thiophenes (IVa-g), thei r  N-aceto  der iva t ives  (Va-d, f), and sal ts .  

t ~ O O G H )  

B GOCHzX 
IIIa -g IVa-g S NH9 

sa- , 
i Va-d, f s 

a) F~=H;b)~=Br; c) H=U; d)l~=NO2~ 
t ~ - -  ~ \ S  ~ \  e) R = thienyl-2, f) R = 5-bromothienyl-2; 

OOOH g) R = 5-nitrothienyl-2 For (IIId) and (VId) X = C1 
VIIb, c, e 

For (IIIa-d,f,g) and (VIb-d,g) X = Br 

The 2-(w-haloacety l ) -5-R- th iophenes  (lIIa-g) neces sa ry  for  the synthesis  were  obtained by var ious  
methods:  brominat ion of 2 -ace ty l -5-R- th iophenes  (IIa-d, f, g) and ehloroacetylai~on of 2,2-dithienyl (Ie) 
with N, N-d ie thy leh lo roace~mide  in the p resence  of phosphorous oxyehloride.  The l a t t e r  method was used 
because a mixture  of products  is obtained upon bromination of 5-acetyl -2 ,2-di th ienyl  (IIe) which we could 
not separate~ Compounds (lIIb-e, g), obtained by us for  the f i r s t  t ime,  are  p resen ted  in Table 1~ The s t r u c -  
tu re  of compounds (If]b-e, g) was conf i rmed by their  ability to form quaternary  pyr idinium sal ts  (Vlb-e, g) 
(Table 2), c leavage of the la t te r  in basic medium to the cor responding  caxboxylic acids (VIIb, c, e) [4], and 
also by quantitative e lemental  analysis  data. The corresponding acids could not be isolated f rom the r e a c -  
tion mixture  upon cleavage of (VId) and (VIg). 

React ion of (IIIa-g) ~4th th iourea  yielded the cor responding  compounds (IVa-g) as the i r  sal ts  (method 
A). Hydrobromides  of (IVd, g) are  eas i ly  t r ans fo rmed  into bases  upon reac t ion  with cold water ,  while hy- 
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TABLE 1. 2-(w-Haloacetyl)-5-R-thiophenes 

Com- 
pound 

llI,b 68--72 
III c 60--64 
1II d 60--63 
III e :,570 
1II f 6 

mp (deg) * 

89--90 
102 

102--103 
104--105 
201--202 

Found (wt. %) 

C H S 

25,13] 1,31 11,08 
21,48 ] 1,34 9,47 
28,511 1,43 12,96 
49,76 2,53 26,61 
35,88 1,65 19,12 

Empirical form- 
ula 

CoH4Br,OS 
Coil ~BrJOS 
Coil 4BrNOaS 
CaoH~CIOS2 
CzoH oBrNOnS2 

Calculated (wt. %) 

25,38 
21,77 
28,82 
49,48 
36,16 

H S 

1,42 11,29 
1,22 9,69 
1,61 12,82 
2,91 26,42 
1,82 19,30 

*(~ompound (I]/g) was r ec rys t s l l i z ed  f ro m  chloroform;  the remaining com-  
pounds were  r ee rys t a l l i z ed  f rom ethanol. 

TABLE 2. Quaternary Pyridinum Salts 

Corn - 
pound 

VI, b 
VI c 
VI.d 

VI e 
vI g 

92 
90 
91 

89 
94 

mp (deg)* 

210 
226--228 
217--218 
(dec.~ 
221--222 
294--296 
(decJ  

Found (wt .~J  

C H S 

36,57 2,64 8,58 
32,45 2 ,41  7,68 
39,96 2,58 9,88 

60,14 3,50 20,18 
43,57 2,52 15,40 

Empirical fcrm- Calculated (wt.%) 

ula [ C H S 
I 

CzzHDBr~NOS I 36,39 2,50 8,83 
C~zHoBrlNOS .32,22 2,21 7,82 
CzIHgBrN2OaS 40,14 2,76 9,74 

CasHz~C1NOSg 55,98 3,76 19,92 
CasHnBrN~OoS~ 43,80 2,70 15,59 

*From water  

drobromides  of (IVb, c,  f) and hydroehlor ide  of (Y/e) ace t r ans fo rmed  into bases upon heating in alcohol or  
water .  F o r  this reason  it  was only possible to study the antimicrobic activity of hydrobromides  of (IVa-c). 
The p ic ra te  of Ova) and sal ts  of (IVa) with hydrochlor ic ,  n i t r i c ,  and t r ich loroace t ie  acids were  synthesized 
for the microbiological  study. Compound (IVa) was also obtained upon t rea tment  of a mixture  of (IIa) and 
th iourea  with bromine  (method B). Compounds (IVa-d, f) were  cha rac t e r i zed  by thei r  N-aceto der ivat ives  
(Va-d, f), which do not dissolve in water  but are  highly soluble in aqueous solutions of bases .  

The obtained compounds (IV), their  sal ts ,  and N-acete  der iva t ives  (V) are  p resen ted  in Table 3. The 
s t ruc tu re  of (IV) and (V) was conf i rmed by quantitative e lemental  analysis  data and lit spectra .  

Microbiological  examinations were  c a r r i e d  out on a simple meat-peptone agar  at a s tandard p r e p a r a -  
tion concentra t ion of 400~ g /ml .  Compounds (IV), the i r  sal ts ,  and N-aceto der ivat ives  (V) were  examined 
for ant imicrobic ef fec t  in re la t ion  to the Gram-pos i t ive  bac te r i a  St. aureous,  Bac. mesen te r i cus ,  and B ac. 
pseudoanthracis  and also the Gram-negat ive  bac te r i a  E__. coli i S_. typhi, Sh. f lexaer i ,  Sh. Sonnei, and Back 
pyocyaneum. Examination showed that (1Va) p o s se s se s  to a ce r ta in  degree  a se lec t ive  activity in re la t ion to 
Gram-pos i t ive  bac te r ia .  Introduction of bromine  and iodine into the a -pos i t ion  of the thiophene r ing is ac -  
comparded by complete  loss  of ant imicrobic p roper t i e s  p resen t  in (IVa), while introduction of the nitro group 
into the same posit ion do not show up negatively on the appearance of se lect ive  antimicrobic p roper t i es .  

Going f rom thiazole der iva t ives  of thiophene (compounds (IVa, b ,  d) to the analogous thiazole de r iva -  
t ives  of 2,2 ' -di thienyl  (compounds (We-g) is accompanied by loss  of ant imicrobie p roper t i e s  in re la t ion  to 
all of the mic roo rgan i sms  we studied. Aeetylation of the amino group leads to total  loss  of ant imicrobic mo- 
tivity in all cases .  With r e s p e c t  to salts  of (1Va), the i r  ant imicrobic p roper t i e s  were  found to be different .  
As a ru le ,  t r ans format ion  of (iva) into the sa l t  is accompanied e i ther  by a sharp dec rease  in ant imicrobic 
activity,  o r  by its total  loss .  An exception is the hydrochlor ide  salt  of (iva), possess ing antimierobie act iv i -  
ty in re la t ion  to both Gram-negat ive  and Gram-pos i t ive  tes t  cu l tures .  

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

2-(w-Bromoacetyl)thiophene (Ilia) and 5-(w-bromoacetyl)-St-bromo-2,2W-dithienyl (IIIf) were obtained 
by known methods [5, 6]. 
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2-  (w- Bromoaee ty l ) -  5-R- th iophenes  (IIIb-d,g) 

In c h l o r o f o r m  25 m m o l e s  of (IIb-d,g) were  b romina ted  with 4 g (25 mmoles )  of b romine  in 10 ml  of 
ch loroform.  The r eac t i on  was p re l imina r i ly  init iated by adding s e v e r a l  drops of a b romine  solution and 
heat ing the r eac t ion  mix tu re  at 45-50 deg until d i sappearance  of the b romine  color .  The remain ing  amount 
of b romine  was added in 15-20 rain at a t e m p e r a t u r e  of 20 deg. The mix tu re  was s t i r r e d  an additional 30 
min and then the solvent  was r emoved  in vacuum. The res idue  was r e c r y s t a l l i z e d  by t rea t ing  the solution 
with act ivated ca rbon  to give (IIIb-d,g) (see Table  1). 

5 - (w-Chloroace ty l ) -2 ,2 ' -d i th ieny l  (Hie). To a mix ture  of 16.63 g of (1) and 16.46 g of N,N-die thylchlo-  
roace t amide  was  added in drops  16.86 g of phosphorus  oxychlor ide.  The reac t ion  mix ture  was held for 1 h 
at r o o m  t e m p e r a t u r e ,  then heated on a boiling wa te r  bath fo r  3 h. The mix ture  was cooled and poured into 
w a t e r  The mix tu re  was ex t rac ted  with e ther  (eight t imes  with 50 ml) ,  and the e ther  ex t r ac t s  were  washed 
with wa te r ,  sodium carbona te  solution, and again with water .  The e ther  e x t r a c t  was dr ied with anydrous 
sodium sulfate,  and then the e ther  was dist i l led.  The res idue  was t r ea t ed  with 700 ml of boiling pe t ro l eum 
e ther  in the p r e s e n c e  of ac t ivated carbon.  The obtained ex t r ac t  was  e~apora ted  to 400 ml  and lef t  for  the 
product  to c r y s t a l l i z e .  The c r y s t a l s  were  f i l tered,  washed with cold pe t ro l eum e the r ,  and dr ied.  We ob-  
tained 1.08 g of (IIIe) as pale  yellow c r y s t a l s .  Constants  of (IlIe) a re  p re sen ted  in Table  1. 

Qua te rna ry  Pyr id in ium Salts (Vlb-e,  g) 

To 2 m m o l e s  of (If]b-e, g) was added 2 ml  of d ry  pyr idine and the mix tu re  was  heated until  fo rmat ion  
of a copious p rec ip i t a t e .  The mix ture  was cooled and diluted with e ther ,  and the p rec ip i ta te  was f i l tered,  
washed ca re fu l ly  with e ther ,  and dr ied.  We obtained (VIb-e, g). 

Cleavage of Pyr id in ium Salts 

We d isso lved  2 m m o l e s  of (VIb, c,  e) in a mix tu re  of 20 ml  of wa te r  and 10 ml  of ethanol,  added 3 ml  
of a 10% sodium hydroxide solution, heated  the mix tu re  for  10 min on a boiling wa te r  bath,  added act ivated 
carbon,  and f i l t e red  the mix ture .  The f i l t ra te  was acidified with concent ra ted  hydrochlor ic  acid, and the 
p rec ip i ta te  was  f i l t e red ,  washed  with wate r ,  and dr ied.  We obtained (V]]b) (VH), and (VIIe) in yields  of 68, 
64, and 65%, r e spec t ive ly ;  mp 141-142 ~ 133-134 ~ and 182-183 ~ r e spec t ive ly  (from ethanol). L i t e ra tu re  
data:  mp 141-142" [7], 133-134 ~ [7], 183-184 ~ [8], r e spec t ive ly .  

2 -  (2-A minoth iazo ly l -  4)- 5-R- th iophenes  (IVa-g) 

Method A. To a w a r m  solution of 10 m m o l e s  of (IIIa-g) in acetone was added all at once a w a r m  so lu-  
tion of  0.76 g (10 mmoles )  of th iourea  in 40 ml  of acetone.  The mix tu re  was boiled for 30 min and cooled; 
the p rec ip i t a te  was f i l te red ,  washed with acetone,  and dried.  Compounds (IVa-g) a re  obtained as the i r  sal ts .  
The sal t  was suspended in a sma l l  amount of wa te r  and t rea ted  with aqueous ammonia .  Bases  (IVa-g) were  
f i l te red ,  washed with wate r ,  and dr ied.  

The IR s p e c t r a  of (IVa-g) contain bands cor responding  to s t re tch ing  v ibra t ions  of NB 2 in the 3432- 
3439, 3374-3288 e m  - I  region;  deformat ion  v ibra t ions  of NH 2 in the 1622-1631 c m  -1 region;  v ibra t ions  of the 
thiazole r ing  in the 1484-1500, 1417-1427 c m  -1 region; v ibra t ions  of the thiophene r ing  in the 1514-1530, 
1343-1380, 1223-1266 cm -1 region [9-10]o 

Method B~ TO a mix tu re  of 63.09 g of (Ha) and 76.1 g of th iourea  With heat ing on a b0iling wa te r  bath 
and energe t ic  mixing was added in drops  79.9 g (25.6 ml) of b romine  in' 45-50 rain. The reac t ion  mix tu re  
was heated an add i t iona l  6 h on a boil ing wa te r  bath and left  overnight .  The mix ture  was  dissolved in 1400 
ml  of hot wa te r  and f i l tered;  the f i l t ra te  was t r ea t ed  with act ivated carbon,  f i l te red  again, and neut ra l ized  
with aqueous ammonia .  The base  was f i l tered,  washed with wa te r ,  and dr ied.  We obtained 52.9 g of (IVa), 
f r o m  which ex t rac t ion  with hot cyclohexane yielded 50.1 g (55%) of  (IVa), mp 130.5 ~ (from cyclohexane).  

Salts of (IV a~  To a solution of (IVa) in acetone was added an equivalent  amount of concent ra ted  acid. 
The p rec ip i t a t e  was f i l t e red ,  washed with acetone,  and dried.  Salts of (IVa) a re  p resen ted  in Table 3. 

2 - (2 -Aee tamino th iazo ly l -4 ) -5 -R- th iophenes  (V). A mix ture  of  15 m m o l e s  of (IVa-d, f), 3 ml of acetic 
anhydride,  and 5 ml  of glacial  acet ic  acid was boiled for  30 min,  then cooled, and diluted with water .  The 
p rec ip i t a te  was f i l tered,  washed with wate r ,  and dr ied.  We obtained (Va-d, f). 

The IR s p e c t r a  of (Va-d, f) contain bands in the 3151-3157 cm - i  region (NH of amide in c is-configaara-  
tion) and in the 1639-1640 e m  - t  region (amide C =O [9]). IR s p e c t r a  were  taken on an IKS-14 ins t rument  in 
pe l le t s  with po t a s s ium bromide  in the 3700-660 c m  -1 region. 
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