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Eight amino derivatives of thiophene analogs of chalcone were obtained by reduction of the
corresponding nitro derivatives with stannous chloride in concentrated hydrochloric acid,
and their UV absorption spectra in dioxane were measured. The long-wave band was as-
signed to the corresponding fragments of the molecule on the basis of a comparison of the
absorption curves of the investigated compounds with the curves of simpler compounds —
aminoacetophenone, aminobenzalacetone, acetothienone, ete.

Continuing our research on the synthesis and study of the physicochemical properties of heterocyclic
analogs of chalcones of the thiophene series [1] we synthesized two series of amino derivatives containing
substituents with different elecironic natures in the 5 position of the thiophene ring and an amino group in
the 4 position of the benzene ring and measured their electronic absorption spectra in dioxane.

The synthesis of the compounds was accomplished by reduction of the corresponding nitro derivatives
with stannous chloride in concentrated hydrochloric acid via the scheme [2]

RQCH=CH—CO@NOZ Sn:}:i'o:q- RQCH=CH~CO‘©—NHZ
SnCl,, HCI
314[53—00—0}1=<;H—(3—No2 _';:%;)T“ R—@—cu—cu=cn~©~~uz

where R=H, CH;, OCHj, and Br,

All of the derivatives that we synthesized are crystalline substances that are quite soluble in benzene
and dioxane.

The structures of the compounds were confirmed by a study of their IR spectra., We observed three
absorption bands in the region of the stretching vibrations of the amino group at 3240-3250, 3340-3350, and
3430-3450 cm™! instead of the usual two bands,

It is known [3] that the empirical relationship Vaym = 345,53 +0.876v, ¢ exists between the symmetrical
and asymmetrical stretching vibrations of the amino group. In our case it is satisfied between the 3430-3450
and 3340-3350 cm™! absorption bands. However, the vibrations at 3240-3250 cm~! should evidently be as-
signed as in {4] to the infermolecular interaction between the amino and carbonyl groups.

The fact that the measurement of the IR spectra of potassium bromide pellets of the compounds shows
a pronounced lowering of the carbonyl frequency (1623-1640 em™Y) as compared with the frequencies observed
for other chalecone derivatives (1660-1675 cm™!) also speaks in favor of this assumption.

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

The electronic spectra of heterocyclic analogs of chalcone have been repeatedly studied [5-7], but no
one has studied the spectra of the amino derivatives.

A, M. Kharkov State University, Kharkov 310077. Translated from Khimiya Geterotsiklicheskikh
Soedinenii, No, 2, pp. 198-203, February, 1977. Original article submitted January 15, 1976; revision sub-
mitted April 13, 1976,

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part
of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying,
microfilming, recording or otherwise, without written permission of the publisher. A copy of this article is available from the publisher for $7.50.

159



{og'e) (6v'e) Sy S
HWO—0D—HI=HD
€3 12 1@ z1
lee'ry | (90) | le8ey ¢
£0¢ G8% redd =0500©N=Z A
(Bv'y) (£0'%) (86°¢) :
7.8 108 ovg nzolcolzuv":u;n@ln:z ol
(92'¢)' | (88'¢) N 5
587 098 HD—~02 ) 6 11
00S€ 00ze | 0008 | 000 ) _
00ge | {g'y) | (') | t(ge¥) | tlovy) L oGov'y) | (1) | (auy) | (oed) T _ s N
HU'v) £92] 9.3 c0g 2se v6¢ v6e 902 oLz 092 HN ._on:ulou@s
000€ 000 0002 000¥ s
000€ | f(ol'?) | t(aU'p) { He¥'v) | eg¥) { {ogW) | (gvel { (Gi'y) | (g8E) . HD=HO—=00—( o'l .
‘(6'¢) 09z| 062 1€ 0ge z6€ ¥8E oze | o 062 \
o | <o | :lom | rom | 9 | e | wow | 0w | wew s
oopy | (so'v) | (10'%) | ‘(g0 *(gg’ oE'y 00y or° 3 , Oy
1Y) evg| 193 80¢ zee e8e o6e g08 | oW 053 ET@LG&E c?//lwim.a g
000 00ze | 0013 | 000F
000¢ | (ee'e) | ‘log'e) | t(00'p) | {ev'w) | (ep'y) | (eg'e) -} (00'F) | (03'F) [ HY=0—00—C" N
(oY) €qz| 8.3 eie gse 188 06¢ 00¢ 0L 4 AA w g !
Ao va Ao ommv MV%% mv Ao 8& (ov'y) (82't) $
‘(o0'y) | *(gg'p) | *(00 Hov'y ob'y ‘ z -
0% 195 80¢ v9e ¥9€ 002 __21@815:51@5 ¥
_ooe | oot [ 0093 009€ ) s
f(o9'e) | Hg9'y) | tloo'p) | ‘(os'y) { (og'®) (g8'e) uN 00—HI=HD 01D ¢
1Y% 093 L0€ 9.8 gL ¥5o \_/
00s¢ | 001z | 009 00.8 , . S ¢
o0y | @) | (86'®) | (og'y) | (0s'P) {g0') N ou!__uu__?@ uo ¢
jtizd €93 S0E 98 £9€ 953
000€ 0013 000 0082 $ :
“(807) | (ee) | HOrY) | ety | @iw) | (e0) “=z|©13|=un__u \ / byt
€63 793 90¢ L19¢ L9¢ 108
poTEINOTED paaasqo Alferuswiadye punod so1108
gt . B W, BInuLog Tmos
7= IO 0 fuu(a 3y Y ON

surxoNJ Ul BI399dg A 9Y} JO SJUSWDINSBIY JO SInsay ‘I ATIV.L

160



g€

250 300 350 400 A,0m

Fig. 1. Absorption spectra: 1) 1-(2-thienyl)-3-(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)-
propen-1-one; 6) 1-(5-methyl-2-~thienyl)-3- (4-aminophenyl)-
propen-1i-one; 7) 1- (5-methoxy-2-thienyl)-3- (4-aminophenyl)-
propen-1-one; 8) 1~ (5-bromo-2-thienyl)-3(4-aminophenyl)~
propen~l-one in dioxane.

The ketones that we we investigated have complex electronic spectra consisting of mutually overlapping
bands. The spectral curves of the individual compounds differ considerably from one another not only with
respect to their positions, intensities, or forms of the bands but also with respect to their number. Thus, de-
pending on the position of the carbonyl group in the aliphatic chain, two or four absorption bands are observed
in 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 nm to the # —»* transition of the fragment including the substituted thienyl ring with the carbonyl
group and the band with a maximum at 254 nm to the # —%* transition of the arylcarbonyl fragment and the
thienyl and aromatic rings.

This assignment 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 greater shift to the long-wave region
than the short-wave band when substituents with different electronic natures are introduced.

The compounds that we investigated are vinylogs of 2-thienyl phenyl ketone. As seen from Fig, 1, the
character of the absorption did not change when a vinylene group was introduced hetween the thiophene ring
and the carbonyl group (compounds 1-4). As before, two absorption bands with maxima at, for example, 306
and 357 nm (curve 1} for 1-(2-thienyl)-3(4-aminophenyljpropen-3-one are observed. When a substituent is
introduced in the 5 position of the thiophene ring, the maximum of the long-wave band is shifted bathochromically
in conformity with its electronic nature; thus shifts of 6 nm, 18 nm, and 7 nm, respectively, are observed when
methyl, methoxy, and bromo substituents are introduced. The observed band has an irregular form, but the
shortwave band is not experimentally observed for the disubstituted compounds.

The second series of isomers differs from the first series with respect to the position of the carbonyl
group It is adjacent to the thiophene ring in this series of compounds. The character of the spectra is some~
what different.

In contrast to the first series, four absorption bands are observed here. Itis interesting thatthe position
of the maximum of the long-wave band remains almost unchanged as substituents are lntroduced Three other
bands appear on the curves in the form of inflections (Fig. 1).

In both the first and second series the observed bands are quite intense flog € ~4 and higher); this is
characteristic for the bands of * —x *transitions,

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

In order to examine the nature of the observed absorption bands we examined the spectra of simpler com-
pounds —~ aminoacetophenone, aminobenzalacetone, acetothienone and its vinylogs, and their derivatives — and

161



TABLE 2. Yields, Melting Points, and Results of Analysis of Amino
Derivatives of Thiophene Analogs of Chalcone

i Found, % Calc., % ,
No, Compound M. Empirical Yield.
C formula T
N S N S
! | 1-(2-Thieny})-3-(4-amino- 94 | C;3H;,ONS 6,32 |14,09 | 6,10 [13,95 | 45
phenyl)propen-3-one 14,07
2 |1-(5-Methyl-2-thienyl)-3- 108 | C14H;s0ONS 594 |13,20 ; 575 13,15 | 80
(4-aminophenyl)propen-3-one 13,23
3 | 1-(5-Methoxy-2-thienyl)-3- 118 | CiHyOoNS 1} 569 {1247 | 5,39 12,34 | 37
' (4-aminophen l_)proiyen—B-one 12,53
4, 1-(5-Bromo-2-thienyl)-3- 152 | BrCisH,0ONS | 4,82 |10,42 | 4,54 10,38 | 79
! (4-aminophenyl)propen-3-one 10,46 |
5 ' 1-(2-Thienyl)-3~(4-amino- 173 | C;sH,; ,ONS 6,28 {14,056 | 6,10 [1395 | 80
phenyl)propen-1~one 14,10
6 | 1-(5-Methyl-2-thienyl}-3~ 160 | Ci HisONS 592 113,15 | 575 {13,156 | 76
(4-aminophengl)ﬁropen-1-one 13,18
7 |1-(5-Methoxy-2-thienyl)-3~ 163 | C,,H;;0.NS | 5,70 [12,44 | 5,39 [12,34 | 50
(4-aminophenyl)propen-1-one 12,48
8 |1-(5-Bromo-2-thienyl)-3- 160 [ BrC;;H ONS | 4,76 10,52 | 4,54 |10,38 | 80
1 (4-aminophenyl)propen-1-one 10,48

compared them with the curves of the investigated compounds. On the basis of this comparison it may be con-
cluded that the long-wave band in compounds 5-8 belongs to the aminobenzalacetone fragment, whereas in the
case of compounds 1-4 it is affiliated with the corresponding 5-thienyl-substituted fragment.

The data obtained in this study are in agreement with concepts regarding the localization of electronic
transitions on individual fragments of molecules {11, 12].

EXPERIMENTAL

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 thentreated
with benzene until the aqueous layer became colorless. The mixture was then distilled, without drying, to
remove the benzene until cyrstals began to precipitate. The product was further purified by recrystallization
to constant melting point. The yields, melting points, and results of elementary analysis are presented in
Table 2.

The IR spectra of KBr pellets of the compounds (2 mg of the compount in 100 mg of KBr) at 700-3600
em~! were recorded with a UR-20 spectrometer. The uv spectra of 3-5 -107% M solutions of the compounds
(at various layer thicknesses) were measured with an SF-4A spectrophotometer,
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