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Eight amino derivatives of thiophene analogs of chalcone were  obtained by reduction of the 
corresponding nitro derivat ives with stannous chloride in concentrated hydrochlor ic  acid, 
and their  UV absorpt ion spec t ra  in dioxane were measured .  The long-wave band was as-  
signed to the corresponding f ragments  of the molecule on the basis of a compar i son  of the 
absorpt ion curves  of the investigated compounds with the curves of s impler  compounds - 
aminoacetophenone, aminobenzalacetone,  acetothienone, etc. 

Continuing our  r e sea rch  on the synthesis  and study of the physicochemical  proper t ies  of heterocycl ic  
analogs of chaleones of the thiophene ser ies  [1] we synthesized two ser ies  of amino derivatives containing 
substituents with different electronic natures  in the 5 position of the thiophene ring and an amino group in 
the 4 posit ion of the benzene r~ng and measured  their  electronic absorption spec t ra  in d[oxane. 

The synthesis of the compounds was accomplished by reduction of the corresponding nitro derivatives 
with stannous chlor ide in concentrated hydrochlor ic  acid via the scheme [2] 

where R - H ,  CH3, OCH3, and Br.  

All of the derivatives that we synthesized are  crystal l ine substances that a re  quite soluble in benzene 
and dioxane. 

The s t ruc tures  of the compounds were confirmed by a study of their  IR spectra .  We observed three  
absorpt ion bands in the region of the s tretching vibrations of the amino group at 3240-3250, 3340-3350, and 
3430-3450 em -1 instead of the usual two bands. 

It is known [3] that the empir ical  relationship Vsy m = 345.53 +0.876Vas exists between the symmet r i ca l  
and a symmet r i ca l  s t retching vibrations of the amino group. In our case it is satisfied between the 3430-3450 
and 3340-3350 cm -I  absorption bands. However, the vibrations at 3240-3250 cm -1 should evidently be a s -  
signed as in [4] to the in termolecular  interaction between the amino and carbonyl  groups. 

The fact that the measuremen t  of the IR spec t ra  of potassium bromide pellets of the compounds shows 
a pronounced lowering of the carbonyl frequency (1623-1640 cm ~1) as compared with the frequencies observed 
for other  chaleone derivat ives (1660-1675 era -1) also speaks in favor  of this assumption.  

The presenee  of an amino group was also confirmed by diazotization. 

The electronic spec t ra  of heterocycl ic  analogs of chalcone have been repeatedly studied [5-7], but no 
one has studied the spec t ra  of the amino derivat ives.  
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Fig. 1. Absorpt ion spec t ra :  1) 1-(2- th ienyl) -S-(4-amino-  
phenyl)propen-3-one;  2) 1- (5-methyl-2- thienyl)-3-  (4-amino- 
phenyl)prop-3-ene;  3) 1- (5-methoxy-2-thienyl)-3-  (4-amino- 
phenyl)propen- 3-one; 4) 1- (5-bromo- 2-thienyl)- 3 (4-amino- 
phenyl)propen-3-one;  5) 1-(2- thienyl)-3-(4-aminophenyl)-  
p ropen - l -one ;  6) 1- (5-methyl -2- th ienyl ) -3- (4-aminophenyl ) -  
propen-1-one;  7) 1- (5-methoxy-2-thienyl)-3 k (4-aminophenyl)- 
p ropen- 1-one; 8) 1- (5-bromo- 2-thienyl)- 3 (4-aminophenyl)~ 
p ropen- 1-one in dioxane. 

The ketones that we we investigated have complex electronic spec t ra  consist ing of mutually overlapping 
bands. The spect ra l  curves  of the individual compounds differ considerably f rom one another not only with 
respec t  to their  posit ions,  intensities,  or  forms of the bands but also with respect  to the i r  number.  Thus, de- 
pending on the posit ion of the carbonyl group in the aliphatic chain, two or  four absorption bands are  observed 
~n the uv region (Table 1). 

In an investigation of 2-thienyl phenyl ketone, Kaper  and co-workers  [8] assigned the band with a maxi-  
mum at 282 mn to the ~ ~ r *  t rans i t ion  of the fragment  including the substituted thienyl ring with the carbonyl 
group and the band with a maximum at 254 nm to the ~ ~ r *  t ransi t ion of the ary lcarbonyl  f ragment  and the 
thienyl and a romat ic  r ings.  

This ass ignment  is confirmed by the data in [9], in which 5-R-thienyl  2-phenyl ketones were investigated 
in various solvents.  It was noted that the long-wave band undergoes a g rea te r  shift to the long-wave region 
than the shor t -wave band when substituents with different electronic natures are  introduced. 

The compounds that we investigated a re  vin~logs of 2~thienyl phenyl ketone. As seen f rom Fig. 1, the 
cha rac t e r  of the absorpt ion did not change when a vinylene group was introduced between the thiophene ring 
and the carbonyl  group (compounds 1-4). As before, two absorption bands with maxima at, for  example, 306 
and 357 mm (curve 1) for  1- (2-thienyl)-3(4-aminophenyl)propen-3-one are  observed.  When a substituent is 
introduced in the 5 posit ion of the thiophene ring, the maximum of the long-wave band is shif tedbathochromical ly  
in conformity with its electronic nature; thus shifts of 6 rim, 18 nm, and 7 nm, respectively,  are  observed when 
methyl,  methoxy, and bromo substituents are  introduced. The observed band has an i r r egu la r  form, but the 
shor twave band is not experimental ly observed for  the disubstituted compounds. 

The second ser ies  of i somers  differs f rom the f i rs t  ser ies  with respect  to the position of the carbonyl 
group. It is adjacent to the thiophene ring in this se r ies  of compounds. The cha rac te r  of the spec t ra  is some-  
what different. 

In contras t  to the f i rs t  se r ies ,  four absorpt ion bands are  observed here.  It is interest ing that the position 
of the maximum of the long-wave band remains  a lmost  unchanged as substituents a re  introduced. Three other 
bands appear  on the curves  in the fo rm of inflections (Fig. 1). 

In both the f i r s t  and second se r ies  the observed bands a re  quite intense (log e ~ 4 and higher); this is 
charac te r i s t i c  for  the bands of r ~ ~*transi t ions.  

The observed absorption bands of the investigated compounds were broken down into individual compo- 
nents by the Yats imirski i  method [10]. Four  to five absorption bands were obtained as a result  of this analysis.  

In o rde r  to examine the nature of the observed absorption bands we examined the spect ra  of s impler  com- 
pounds - aminoacetophenone, aminobenzalacetone,  acetothienone and its vinylogs, and thei r  derivatives - and 

161 



TABLE 2. Yields, Melting Points,  and Resul t s  of Analysis of Amino 
Der iva t ives  of Thiophene Analogs of Chalcone 

No. ~ Empirical 
Compound formula 

f 

1 l-(2-Thienyl)-3-(4-amino- 
phenyl)propen -3 -one 

2 I 1-(5-Methy[-2-thienyl)-3- 
I (4-aminophenyl)pmp en-3 -one 

3 / t-(5-Methoxy-2-~ienyl)-3- 
' (4-aminopt~env1)propen-3-one 

4 ~ 1-(5-Bromo-2-fhienyl)-3- 
(4-aminophenyl)prop en-3-one 

5 i 1-(2-Thienyl)-3-(4-amino- 
phenyl)propen -1 -one 

6 1-(5-Mefiayl-2-thienyl)-3- 
(4 -arninophenyl)propen -1 -one 

7 1-(5-Methoxy-2-thienyl)-3- 
(4 -aminoptienyi)propen- 1 -one 

8 I 1-(5-13romo-2-thienyl)-3- 
I (4-aminophenyl)prop en- 1-one 

94 

108 

1.18 

152 

173 

t00 

163 

160 

CI3HI!ONS 

CI4HlaONS 

C1,HlaO2NS 

BrC~aHIoONS 

CIaHnONS 

CI,HIaONS 

Ct4H~O2NS 

BrCI~HIoONS 

Found, % Calc., % 

N S N S 

6.32 14,09 6,10 13,95 
14,07 

5,94 13,20 5.75 13.15 
13,23 

5,69 t2,47 5,39 12,34 
12,53 

4,82 10.42 4,54 10,38 
I0,46 

6,2~ 14,1014'05 6,10 13,95 

5,9213,1813'15 5,75 13,15 

5,7{] 1121442,48 5,39 12,34 

4,7G 10A810'52 4,54 10,38 

Yield, 

45 

37 

79 

80 

76 

50 

80 

compared  them with the curves  of the invest igated compounds.  On the bas i s  of this compar i son  it may  be con- 
cluded that the long-wave band in compounds 5-8 belongs to the aminobenzalacetone f ragment ,  whereas  in the 
case  of compounds 1-4 it is affi l iated with the cor responding  5- th ienyl -subs t i tu ted  f ragment .  

The data obtained in this study a r e  in a g r e e m e n t  with concepts regard ing  the local izat ion of e lec t ronic  
t rans i t ions  on individual f ragments  of molecules  [11, 12]. 

EXPERIME NTA L 

The investigated compounds were obtained by reduction of the corresponding nitrothiophene chalcones 
with stannous chloride in an alcoholic hydrochloric acid medium. For this, 0.5 g of the starting compound 
was dissolved in refluxing methanol, the reductive mixture consisting of 2.5 g of stannous chloride in 5 ml of 
concentrated hydrochloric acid was added, and the mixture was refluxed for no less than 2 h. The solution 
was poured into water, and the aqueous solution was made slightly alkaline with ammonia, it was then treated 
with benzene until the aqueous layer became colorless. The mixture was then distilled, without drying, to 
remove  the benzene until c y r s t a l s  began to prec ip i ta te .  The product  was fu r the r  purif ied by r ec rys t a l l i za t ion  
to constant  mel t ing point. The yields,  mel t ing points,  and resu l t s  of e l emen ta ry  analys is  a r e  p resen ted  in 
Table 2. 

The IR spec t r a  of KBr  pe l le t s  of the compounds (2 mg of the compount in 100 mg of KBr) at 700-3600 
cm -1 were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The uv s p e c t r a  of 3 - 5 . 1 0  -3 M solutions of the compounds 
(at var ious  l a y e r  th icknesses)  were  m e a s u r e d  with an SF-4A spec t ropho tomete r .  
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