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The absorption spectra of 18 condensation products from 3-B-carboxy-
ethylrhodanine and oxo compounds are investigated. Introduction of
alkylidene groups into position 5 of the 3-8-carboxyethylrhodanine
results in the second band maxima (at about 260 my) disappearing,
and this is explained by the marked ability of these compounds to
polarize and give polar structures, Loss of the conjugated bond gives
rise to a considerable hypsochromic shift in the fourth band in com-
parison with 5-arylidene- 3- «-carboxyethylrhodanines.
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Fig. 1. UV spectra (plot number corresponds
to compound number in table).

In one of our previous papers [1] we showed that the
UV absorption spectra of 3--carboxyethylrhodanine
(I) consists of four bands. The first, with a maximum
below 220 my, is a benzenoid type band, the maximum
at 261 my is ascribed to the presence of a thioamide
chromophore, while a third band at 295 mpu is due to
the superposition of amide and dithiocarbonate chro-
mophores. With the 5-arylidene derivatives, a low
intensity in the fourth band at 375—380 my is super-
imposed on a high-intensity K band, connected with
the molecules of the compound containing a conjugated
chain with 5 double bonds
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As the K band is most marked in the UV absorption
spectra of 5-arylidene derivatives, it was definitely
of interest to investigate the spectra of derivatives
with a shortened or lengthened conjugated chain.

*For Part Il see [4].

We determined the UV absorption spectra of 18
condensation products from 3-8-carboxyethylrhodanine
and various oxo compounds, among them 8 aliphatic,

2 hydroaromatic, 3 heterocyclic, and 5 aromatic ones.
In the latter case the substances contained benzene,
naphthalene, anthracene, and acenaphthene rings.

The results in the table show that introduction of
alkylidene substituents at position 5 in the 3 -8-carbo-
xyethylrhodanine results in the maximum in the second
band vanishing (save in the case of a 5-a-carboxyethy-
lidene derivative), and to considerably hypsochromiec
shift of the maximum in the 4th band, with simulta-
neous marked increase in its intensity.

In some cases the maxima in the first band are
displaced bathochromically, and in consequence they
appear in the absorption spectra plots which we drew
starting at 220 my (Fig. 1). Among the groups which
shift the maxima in the first band bathochromically,
are (-methylpropylidene (CHj)y CH—CH==, & -meth-
ylpropylidene CyH;—C(CHj3)=, and & -methyl-g8-
ethoxycarbonylethylidene H;Cy OOC—CHy—C(CHj)=.
The 3rd band maxima lie in the region 287.5~298 mu
and are not so intense as they are for 3-f-carbo-
xyethylrhodanine.

The disappearance of the thicamide maximum in
the case of alkylidene derivatives of 3~B-carboxyethyl-
rhodanine can be explained by the marked capacity of
the alkylidene groups to enhance polarization of the
rhodanine ring

0=¢——N~CH,CH,COOH
Alk=C__C=S$
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Fig. 2. UV spectra (plot number corresponds
to compound number in the table).



CHEMISTRY OF HETEROCYCLIC COMPOUNDS

Table

Absorption Maxima (my) of 3-3-carboxyethylrhodanine and its Con-
densation Products with Oxo Compounds

0=C—N—CH,CH,COOH

R=C, =S
Experiment X 1st band 2nd band 3rd band 4th band
number - lge Amax lge )"max ige A’ma: lge
1 H, <220 | — | 261 | 415 | 295 | 4.20|375—380 | 1.88
2 CHy—CH= <220 | — — | | 204 |401] 335 | 439
3 CH;—C(CH3) = <220 — — — | 289 | 393 343 445
4 CH,—C (COCHz) = <920 | — — | — |nump|39 | 340 | 436
5 CHa—C (COOH) = <920 | — | 276 | 359 | 208 |376| 354 | 439
6 CHz(CC(%gC)sz)— 202 375 | — | — | 206 |395| 343 | 444
2 (CH, =
7 CHs—CHy—C (CHa) = 21| 377 | — 9905 | 3.94 | 344 | 446
8 CH,—CH(CH))—CH= | 222| 377 | — | — | 206 |399| 33 | 439
9 CHs— (CHy)s—CH= <220 | — — | — | 293 |ao02| 337 | 444
10 D= <220| — | — | — | 289 |390| 345 | 448
1 O,z 921 | 371 | — | — | 980 |392| 346 | 449
12 @_ 237 | 354 | 287 | 397 | hump |38 | 399 | 460
CH=
13 ©m= <220 | — | 255 | 410| 291 |366| 398 | 4.30
NH =0
14 - <220 | — |hump| 41 | 2065|393| 301 | 430
[: I IC
Ny~ =0
15 @ Ren <220 — | — | —| o875|391| 31 | 439
3
16 C\zc,, 921 | 470 | 269 | 409| 291 | 409 |356—360| 431
3 .
J]
17 C‘O <220 | — | 253 |473| 295 |450| hump | 36
[
18 C‘O o <220 | — | 256 | 481] 296 |410| 326 | 385
]
6‘ I il
19 [ <220 — — — | hump | 37 356 4.96
‘ 370 | 4.24
442 | 391
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Due to formation of polar structures containing the
+ —
—S=C-—~§ group, the specific weight of thioamide
t

groupé in the molecules of the compounds studied de-
creases, leading to vanishing of maxima in the thio-
mide band. It should be noted that polar structures
for rhodanine derivatives are being increasingly used
to explain structures of rhodanine derivatives [2, 3].

It is of interest to note that, as expected, intro-
duction of the COOH group « to the alkylidene substi-
tuent produces the opposite effect (due to drawing out
of the electrons of the carboxyl) so that the absorp-
tion spectra curves for the pyrotartaric acid conden-
sation product has a marked maximum in the thio-
mide band. This effect is not observed when an
additional CH, group is introduced; such a group is
known to reduce electron transfer considerably (see
acetoacetic ester condensation product, Fig. 1).

The large hypsochromic shift of the 4th band maxima
in comparison with 5-arylidene derivatives, can be
explained by the considerable shortening of the con-
jugated chain in the molecules of the substances in-
vestigated. Likewise introduction of cyclopentylidene,
cyclohexylidene, «-phenylethylidene, and oxoacena-
phthylidene groups at position 5 affects the shift of
electrons in the rhodanine ring in exactly the same
as alkylidene derivatives. In all the cases mentioned
the thioamide maximum is found to vanish, while with
the first three compounds there is also a hypsochro-
mic shift of the maxima in the 4th band. In com-
parison with 5-arylidene derivatives, this shift is
due either to shortening of the conjugated chain (cy-
clopentylidene or cyclohexylidene group), or to the
effect of the methyl group on the o carbon atom (ace-
tophenone condensation product).

Up to the present the cause of the disappearance
of the thioamide maximum in the case of the acena-
phthaquinone derivative is unknown. Inclusion of the
complex electron system of the 9-oxoacenaphthylidene~
10 substituent in the conjugated chain, gives rise to
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3 very intense maxima in the K band, i.e., at 356,
370, and 442 my. It is to be noted that these absorp-
tion maxima are missing from the electronic absorp-
tion spectra of acenaphthaquinone, which is charac-
terized only by maxima at 226 (lg & 4. 53) and 305 mu
(lg &€ 3.70).

All the condensation products from 3-pB-carboxy-
ethylrhodanine and heterocyclic oxo compounds (fur-
fural, isatin, 5-bromoisatin), as well as from oxo
compounds with condensed benzene rings (2-acetyl-
naphthalene, anthraguinone, and g-chloroanthraqui-
none) investigated by us, behave like typical 5-alky-
lidene-3 -B-carboxyethylrhodanines. They are all
characterized by well-defined maxima or inflections
in the 2nd, 3rd, and 4th bands. The K band maxima
lie in the 356-399 mu region, and are displaced hy-
psochromically only with anthraquinone derivatives.
(Fig. 2).

EXPERIMENTAL

The electronic absorption spectra were measured with a SF-4 spec-
trophotometer, 1 mg of the compound to be investigated was dissolved
in 100 m1 twice-distilled methanol,
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