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SYNTHESIS OF RHODANINE DERIVATIVES WITH POTENTIAL ANTIMETABO-

LITE ACTIVITY

V. Esters of 3-8 -~Carboxyethylrhodanine and Their Derivatives
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Esterification of 3-B-carboxyethylthodanine gives methyl, ethyl, n-
propyl, n-butyl, isoamyl, and benzyl esters, liquids which vacuum-
distil undecomposed. Higher atomic refractions for sulfur in these
esters indicate a considerable shift of electrons from position 1. Con-~
densation of these esters with isatin, benzaldehyde, and two deriva-
tives of the latter gives 5-substituted derivatives with characteristic
high-intensity absorption maxima in the 375~470 mp region,

B -Alanine occupies a special place among naturally-
occurring amino acids, and it enters into the compo-
sitions of the specific naturally~occurring dipeptides
carnosine and anserine, and pantothenic acid. Though
up to the present g-alanine metabolism has been in-
sufficiently studied, undoubted interest attaches to
synthesis and investigation of some of its complex
derivatives, as they may include a compound of po-
tential antimetabolite activity.

A previous paper [1} describes 3-8 -carboxyethyl-
rhodanine, prepared from g-alanine, aswell as various
5-substitution derivatives. The compounds synthesized
were found to include some of marked antitubercular
activity.

The present work aimed to prepare esters of 3~
carboxyethylrhodanine, to investigate their reactions
with carbonyl compounds, as well as the UV spectra
of the compounds synthesized. 3-5-Carboxyethyl-
rhodanine was refluxed with various alcohols, while
saturated with hydrogen chloride gas, and the resul-
tant methyl, ethyl, n-propyl, n-butyl, isoamyl, and
benzyl esters purified by vacuum-distillation. The
esters were condensed with benzaldehyde, as well as
with the p-nitro- and p-dimethylamino derivatives of
the latter, and with isatin, in glacial acetic acid.
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The esters I prepared were pale yellow liquids,
which distilled undecomposed at 6.1072 to 21072
mm (Table 1), and which were readily soluble in the
ordinary organic solvents. They were readily hydro-
lyzed, as shown by the good solubilities of four low
molecular esters in dilute NaOH.

Determinations of the molecular refractions of the
esters of 3~-carboxyethylrhodanine gave interesting
results. The average calculated atomic refraction for
two sulfur atoms present in a molecule of the com-
pounds under investigation, was 19.17 i.e. after dedu-
cing the refraction for thioketone sulfur (9.70), at po-

sition 2, a value of 9.47 remains for the S atom at po-
sition 1. This value is considerably above the atomic
refraction for thioester sulfur, given by literature
data {2]. Enhanced sulfur atomic refractions (10.5—
12.6) have also been found [3] in thiazanone rings,
resulting in its losing thioester character (atomic ref-
raction 9.70).

The electronic absorption spectra of esters I con-
sist of four bands and in respect to positions of max-
ima, differ but little from the spectrum of the starting
3-p~-carboxyethylrhodanine (Table 3). Only the benzyl
ester differs, by considerable decrease in intensities
of the first two maxima (258 and 195 my) and increase
in intensity of the third maximum @75-378 my).

The 5-arylidene and 5-2'-oxoindolylidene-3 deri-
vatives (II) are crystalline compounds exhibiting dif-
ferent shades of yellow and red (Table 2). They are
readily soluble in the usual organic solvents. Solu-
tions of the p-nitrobenzylidene and 2'-oxoindolylidene—-
3 derivatives in dilute NaOH are orange or lemon
colored. Introduction of substituents at position 5 in
I stabilizes the thiazolidine ring, as confirmed by
such substituted compounds not giving a positive ni-
troprusside reaction in alkaline solution.

As a rule benzylidene, p-nitrobenzylidene, and p-
dimethylaminobenzylidene substituents bring about a
large bathochromic displacement of the first max-
imum down to 23.5 my, compared with esters of 3~
B8 -carboxyethylrhodanine not substituted at position
5. The first two of the above substituents also effect
bathochromic displacement of the 2nd band's maximum
to 273—280 my, while p-dimethylaminobenzylidene
and 2'-oxoindolylidene-3' substituents displace this
maximum hypsochromically to 2562.5—257 mu. This
maximum indicates the presence of a thiomide group
in thiazolid-4-one compounds [4].

Benzylidene and 2'-oxoindolylidene-~3 -' substituents
leave the positions of the maxima in the third band
(290~297 my) almost unchanged, but lower their in-
tensities. We regard this maximum as due to super-

position of the dithiocarbonate—S—C==5 and CONH,

chromophores. The p—nitrobenzyliszne group converts
these maxima to inflections.

The p~dimethylaminobenzylidene group causes a
large bathochromic shift of the third and fourth ab-
sorption bands, since quinonoid groups can arise.

The most characteristic sign of introduction of
an arylidene group at position 5 is a very strong in-
crease in intensities of maxima in the fourth band at
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Table 3. Absorption Maxima of Esters of 3~ ~Carboxyethylrhodanine
and their Derivatives

0= C——N—CH,CH,COOR

R’:c\S L=s
1st band 2nd band 3rd band 4th band
Experiment
R’ R
number Amax | tge | Pmax | 1ge | Pmax | lze| Pmax lze
1 H, CHs <220 - | 259 415 | 294 4.17 380 1.70
2 " CeHs <220 — 1259 417 | 295 4.17 | 378—380 1.81
3 » n-CsH; <220 — 1259 4.14 | 294 4.17 § 378—379 1.77
4 ” n-CyHyg <220 — | 259 | 412 | 2945 |4.15 379 1.69
5 » iso-CsHyy | <220 — 1259 |4.13]29 4.16 |378-—381 1.75
6 " CeHsCH, | <220 — | 258 3.91 | 295 3.94 | 375—2378 2.62
7 CsHsCH CHs 2355|384 | 273 398|297 [385 375.5 4.52
8 ” CoHs 235 387 | 273 4.01 | 297 3.89 375 4.55
9 » n-CsHy 235 [3.87 | 273 | 4.01 1 297 [3.89 375 4.56-
10 ” 7-CaHa 234 |3.89 | 273.5| 3.96 | 296.5 |3.86 376 4.54
11 " i50-CsHy, 235 (392 ¢ 273 3.99 | 295 3.89 376 457
12 " CelsCH, 234 391 {273 397 | 297 3.86 376.5 451
13 p-O:NC¢H4CH| CHs 231.514.03 | 2795 | 4.08 [inflection| 4.01 377 4.56
14 » CsHs 231.£13.99 | 280 4.06 » 402 376.5 450
15 . n-CyH, 233 | 4.00 | 2795 | 4.06 » 3.98 375.5 455
16 » n-C¢H, 232 {404 ] 279 | 4.10 » 402 376 459"
17 . iso-CsHy, 230 | 397|280 |403| , 3.95 375 4,52
18 " C¢HsCH, | <220 — | 2785 4.00 » 3.94 375 4.39
19 p-(CHs)s+ | CHa 224 | 390|254 |2388]32L |410 468 465
- NCeH,CH
20 " CoHs 221 (3931254 | 389 (3205 |4.09 468 4.65
: ; n-CsHy 923 | 392|254 |391[320 |41l 468 468
22 ” n-C4Hy 223 13981254 1395|320 410 469 4.65
23 » 150-CsH )y 2245| 393 | 253.5| 3.91 | 320 4.09 469 4.65
24 . CsHsCH, 226 | 4.07 | 252.5 | 4.01 | 318 4.17 470 4.70
C . - :
2 — 55 | 4.08 | 291 3.67 | 394, 398 | 4.26. 4.25-
25 CEHé\NH/ CO | CHs <220 2 ‘

26 - CqHs <220 | — | 255 | 4.10 | 291 [ 3.68 | 394. 398 {4.29.4.30
27 ., 7-C3Hy <220 | — | 255 | 4.09 | 2905 | 3.61 394 427
28 ; 7-C4Hy <220 | — | 2545 4.08 | 290.5 | 3.63 393 427

29 " iso-CsHy, 230 | 4.14 | 257 | 4.06| 2915 | 355 | 401 415 | 439, 4.40:
30 " CeHsCH, | <220 | — | 2555} 4.12| 290 | 3.73| 3825 4.23
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375—479 my, i.e. fromloge 1.70—2.60 to log ¢ 4.23—
4.70. This phenomenon is connected with superposi-
tion of the second thioamide low-intensity absorption
of compounds I with a K band of compound II, due to

conjugation with a conjugated chain.

EXPERIMENTAL

Synthesis of esters of 3-8 ~carboxyethylrhodanine.
A mixture of 2.5 mmole 3-8 -carboxyethylrhodanine,
30 ml alcohol was refluxed for 3 hr, while dry HC1
gas was passed. The product was a viscous lemon-
yellow liquid, from which, on cooling, part of the
ester usually separated as large oil drops. Excess
alcohol was vacuum-distilled off, the residue dis-
solved in 30 ml ether, and the ether solution thrice
extracted with 25 ml 5% NaHCO; solution. The ether
extracts were dried over Na,SO, for 24 hr, filtered,
the ether distilled off, and the residual oil vacuum-
distilled.

Condensation with carbonyl compounds, A mixture
of 5 mmole ester, 5 mmole carbonyl compound, 1 g
fused NaOAc, and 10 ml glacial AcOH was heated for
2 hr. To isolate the benzylidene derivatives, 30 ml
water was added, an oil separated, and crystallized

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

in 30 min. The products from 3-8 -carboxyethlrho~
danine and p-nitrobenzaldehyde and p~dimethylamino-
benzaldehyde were precipitated from the products
after they had cooled, while the isatin products were
precipitated after only 10 min refluxing., The materials
were twice recrystallized from glacial AcOH.
Spectrophotometric investigations. Electronic ab-
sorption spectra were determined with a SF-4 spec-
trophotometer. The compounds were investigated in
solution, 1 mg in 100 ml twice-distilled MeOH.
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