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The condensation of thiazolidine-2, 4-dione, rhodanine, isorhodanine,
2-thiohydantoin, and pseudothiohydantoin with diethyl oxalate has
given products which are azolidone-5-glyoxalic acids or their esters.

In these compounds, the glyoxalic acid residue is readily replaced
under the action of diazonium salts, aromatic nitroso compounds, and
aromatic aldehydes with the formation of 6-arylazo~, 5-arylimino-,
and 5-arylideneazolidones, 5-Arylidenerhodanines are also formed
from 5-isopropylidene- and 5-(B-acetyl-o-methylethylidene)rhodanines
by their reaction with aromatic aldehydes and ketones.

Free 2-phenylimino-4-thiazolidone-5-glyoxalic acid
has been obtained from the reaction of diethyl oxalate
(I) with 2-phenylimino-4~thiazolidone [1].

In the present work the reactions of rhodanine, iso-
rhodanine [2], pseudothiohydantoin; thiazolidine-2,4-
dione, 2-thiohydantoin, and 1-acetyl-2-thiohydantoin
with I have been studied. In alcoholic solutions in the
presence of sodium alkoxides, one ethoxy group reacts
with the formation of azolidone derivatives containing
a glyoxalic acid or glyoxalic ester residue in position
5. When the reaction is carried out in methanol in the
presence of sodium methoxide, the transesterification
of I takes place with the formation of the methyl azo-
lidone-5-glyoxalate. In the reaction of I with 1-acetyl-
2-thiohydantoin, the acetyl residue is saponified, and
the product is identical with that of the reaction of 2-
thiohydantoin with L.

The compounds obtained apparently mustbe assumed
to exhibit keto-enol tautomerism.
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All the compounds given possess acidic properties.
0.01 M solutions of the methyl esters have pH values
from 2.5 to 4.4 and two dissociation constants; for
example, compound V has pK,; = 3.2 and pKaz= 7.6.
The products give a black-green coloration with fer-
ric chloride solution, which is characteristic for com-
pounds of type b.

When compounds II, V, and VII are treated with
aromatic aldehydes, nitroso compounds, and diazo-
nium salts (Scheme), the glyoxalic acid residue is
displaced with the formation of 5-arylidene, 5-aryli-
mino, and 5-arylazo derivatives of the corresponding
4-azolidone. The structure of the reaction products
was shown by comparing their physical and chemical
properties with the properties of substances described
in the literature and also by their chemical reactions
and the results of elementary analysis.
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The formation of 5-arylidenerhodanines and 5-aryl-
azorhodanines can be carried out both in an alkaline
medium and in acetic acid in the presence of sodium
acetate, while the corresponding 5-substituted deriv-
atives of thiazolidine-2,4-dione and 2-thiohydantoin
can be obtained only in an alkaline medium.

The action of phenylhydrazine on V gave the diphe-
nylhydrazide of oxalic acid and the 2-phenylhydrazone
of thiazolidine-2,4~dione.

The ease of replacement of the glyoxalic acid res-
idue in the compounds obtained can be explained by
the weakness of the carbon-carbon bond between the
glyoxalic acid residue and the azolidone ring because
of the accumulation of electronegative groups in po-
sition 5. However, this phenomenon is apparently
considerably more complex, since we have established
that the formation of 5-arylidenerhodanines also takes
place in the reaction of 5-isopropylidene- or 5-(8 -
acetyl- a-methylethylidene)rhodanine with aromatic
aldehydes or acetophenone. The yield and rate of for-
mation of the 5-arylidenerhodanines rise if an aro-
matic aldehyde containing an electronegative substit-
uent is used in the reaction.

The substances obtained are characterized in
Tables 1-3.

EXPERIMENTAL

Methyl thiazolidine-2, 4-dione-5-glyoxalate (II). With stirring,
11.7 g (0.1 mole) of thiazolidine-2, 4-dione and 15 ml of I were added
to a solution obtained by dissolving 4.6 g of Na in 75 ml of methanol.
After 24 hr, the yellow mass was filtered off, washed with ether, and
decomposed with 10% hydrochloric acid. The substance isolated was
filtered off and dried. Yield 33 g (87%). Colorless plates with mp
181° C (from dichloroethane or ethanol).

Compounds V, VII, IX, and X were obtained similarly to II from
I and, respectively, rhodanine, 2-thiohydantoin or 1-acetyl-2-thio-
hydantoin, pseudothiohydantoin, and isorhodanine, and compounds
III, VI, and VIII were obtained in ethanol in the presence of sodium
ethoxide from I and, respectively, thiazolidine-2,4-dione, rhodanine,
and 2-thiohydantoin.

Thiazolidine-2, 4~dione-5~glyoxalic acid (IV). The yellow mass
formed from I and thiazolidinedione was dissolved in water, and the
solution was acidified with hydrochloric acid (as in the preparation
of II) and extracted with ether, after which the ether was distilled
off under reduced pressure at room temperature. The II was extracted
from the residue twice with boiling dichloroethane and the undissolved
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Preparation of 5-Arylidene Derivatives of 4-Azolidones and their

Table 3

Characteristics
Mp, °C
Com- N Starting Condensation Yield,
pound ame material conditions % £ literature
ound data
XXIII |5-p-Nitrobenzylidene- | V ROH, NH4C1, NH,OH 60 250 | 250—2527
rhodanine
XXIIl |5-p-Nitrobenzylidene- | 5-Isopropyli- ROH, NH4CL NH4OH 100 250 | 250—2527
rhodanine denerhodanine
XXHI |5-p-Nitrobenzylidene- | 5-(8-acetyl-a- ROH, NH C1, NH,OH 100 | 250 [250—2527
rhodanine methylethyl-
idene)rhoda-
nine
XXII |5-p-Nitrobenzylidene- | 5-(6-acetyl-a- | CH,COOH, CH;COONa 100 | 252 |250—2527
rhodanine methylethyl-
idene)rhoda-
nine
XXIV |5-p-Chlorobenzylide- | V ROH, NH,Cl, NH OH 58 | 226 2318
nerhodanine
XXIV {S-p-Chlorobenzylide- 5-(B-acetyl-a- ROH, NH 4C1, NH 4OH 70 | 295 2318
nerhodanine methylethyl-
idene)rhoda-
nine
XXIV |[5-p-Chlorobenzylide- | 5-(8-acetyl-a- ROH, RONa 40 | 2255 2318
nerhodanine methylethyl-
idene)rhoda-
nine
XXV [5-Benzylidenethia- I1 ROH, NH,Cl, NH,OH 50 | 242 [240—242°
zolidine-2,4-dione
XXVI [5-p-Chlorobenzylide- | II ROH, NF; ,CI, NH,,OH 60 | 229 (223—22510
nethiazolidine-2,4-
dione
XXVII |5-p-Nitrobenzylide- VII ROH, NH,Cl, NH,OH 33 | 265 26611
ne-2-thiohydantoin
XXVHI|5-p-Chlorobenzylide- | VII ROH, NH,Cl, NH, OH 40 269 |265—268!1
ne-2-thiohydantoin
XXIX {5-Benzylidenerhoda- 5-(B-acetyl-a- ROH, RONa 50 204 20012
nine methylethyl-
idene)rhoda-
nine
XXX |5-Cinnamylidenerho- | 5-(8-acetyl-a- | ROH, RONa 30 | 219 |220—22113
danine methylethyl-
idene)rhoda-
nine
XXXI |5-a-Phenylethylide- 5-(B-acetyl-a- | ROH, NH,Cl, NH,OH 80 | 167 [165—166M

nerhodanine

methylethyl-
idene)rhoda-
nine
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matter was recrystallized from water. Flat light yellow crystals as-
sociated into clusters with mp 249° C.

§-0~Carboxyphenylazothiazolidine-2, 4~-dione (XI). A solution of
diazotized anthranilic acid was added to a solution of 2.08 g (0.01
mole) of II in 5% ammonia. After 20 min, the solution was acidified
with hydrochloric acid and the yellow substance was filtered off. Yield
2.4 g (90%), mp 259° C with decomposition (from aqueous dioxane).

Under similar conditions, compounds XII-XVI were obtained from
11, XV and XVI from V, and XVII and XVIII from VII and the appro-
priate diazonium salts.

5-p-Diethylaminophenylimino-2-thiohydantoin (XIX). A solution
of 2.2 g (0.01 mole) of VII and 1.78 g of p-nitrosodiethylaniline in
30 ml of methanol was boiled for 20 min, cooled, and treated with
40 ml of water, and the dark violet precipitate was filtered off. Yield
1.2 g (43%), mp 195° C (from methanol). Compound XX was obtained
similarly from VI and p-nitrosodiethylaniline.

Methyl 2-methylthio-4-thiazolin-one-5-glyoxalate (XXI). Three
milliliters of CHyl was added to a solution of 0.46 g of Na and 2.19 g
of V in 30 ml of methanol. The precipitate that deposited was filtered
off and dissolved in water, and the solution was acidified with hydro-
chloric acid. Yield 1.86 g (80%), mp 203° C (from acetone), with
decomposition and the formation of a mercaptan. With ferric chloride
the substance gave a dark green coloration.

2-Phenylhiydrazone of thiazolidine-2, 4-dione (XXII). A solution
of 2,19 g (0.01 mole) of V and 8.3 g (0.03 mole) of phenylhydrazine
in 30 ml of methanol was boiled until the evolution of hydrogen sulfide
ceased, and the crystals of oxalic acid diphenylhydrazide that had
deposited were filtered off. The solution was evaporated and diluted
with water, and the precipitate of XXII was filtered off. Yield 0.83 g
(40%), mp 176° C (from ethanol).

5-p-Nitrobenzylidenerhodanine (XXIII).

a) A mixture consisting of 0.55 g (0.0025 mole) of V, 0.38 g of
p-nitrobenzaldehyde, 1 g of NH,Cl1, 1 ml of NH,OH, and 10 ml of
methanol was boiled for 1 hr, after which it was diluted with an equal
volume of water and the product was filtered off. Yield 0.4 g (60%).
Yellow needles with mp 250° C (from CH;COOH).

Similarly, V and p-chlorobenzaldehyde gave XXIV, II and ben-
zaldehyde and p-chlorobenzaldehyde gave XXV and XXVI, and VII
and p-nitrobenzaldehyde and p-chlorobenzaldehyde gave, respectively,
XXVII and XXVIII.

b} A mixture consisting of 0.87 g (0.005 mole) of 5-isopropylidene-
thodanine, 0.76 g of p-nitrobenzaldehyde, 1 g of NH,4Cl, 1 ml of
NH,OH, and 10 ml of methanol was boiled for 10 min and was then
diluted with water and the precipitate was filtered off. Yield 1.33 g
(100%). Yellow needles with mp 250° C (from CH3COOH).

¢) Under the same conditions, 5-(B8-acetyl-a~methylethylidene)-
thodanine was boiled with p-nitrobenzaldehyde for 30 min. Theyield
of XXIII was about 100%, mp 250° C (from CHyCOOHj). Similarly,
5-(B-acetyl- - methylethylidene)rhodanine and p-chlorobenzaldehyde
gave XXIV.

d) A mixture of 1.07 g of 5-(8-acetyl-a-methylethylidene)rho-
danine and 0.76 g of p-nitrobenzaldehyde in 10 mlof glacial CH;COOH
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and 2 g of CH;COONa was boiled for 1 hr. The yield was about 100%,
mp 250° C. ‘

§-Benzylidenerhodanine (XXIX). This was obtained from 5-(8-
acetyl-o-methylethylidene)rhodanine and benzaldehyde by boiling
them in methanol in the presence of sodium methoxide for 1 hr. The
solvent was evaporated off, the residue was acidified with hydrochloric
acid, and the precipitate was filtered off and recrystallized from eth-
anol. Mp 204° C, yield about 50%.

Compounds XXIV and XXX were obtained similarly from p-chlo-
robenzaldehyde and cinnamaldehyde, respectively.

5-oa-Phenylethylidenerhodanine (XXXI). A mixture consisting of
1.07 g (0.005 mole) of 5-(B-acetyl-o~methylethylidene)rhodanine,
0.6 g of acetophenone, 1 g of NH,Cl, 1 ml of NH,0OH, and 10 ml
of methanol was boiled for & hr and was then diluted with water, and
the substance that deposited was recrystallized from ethanol. Yield
0.94 g (80%), mp 167° C.
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