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THE REACTION OF
5-METHYL-3-(o-TOLYL)RHODANINE
WITH ACETONE-d6 AND METHANOL

İlknur Doğan∗ and Arzu Yaman

Boğaziçi University, Department of Chemistry,
80815 Bebek, İstanbul, Turkey

ABSTRACT

5-Methyl-3-(o-tolyl)rhodanine was found to react with acet-
one-d6 and methanol at the 5-position of the heterocyclic ring. The
reactions have been followed and the products have been identified
by 1H NMR.

Key Word: 5-Methyl-3-(o-tolyl)rhodanine.

INTRODUCTION

Tautomerization of the rhodanine ring has attracted attention both theoreti-
cally (1) and experimentally (2). We have been working on the internal hindered
rotation in N-(o-aryl) substituted rhodanines (3,4,5) where the hindered rotation
around the N(sp2)-C(aryl) bond causes the formation of resolvable (4) enantiomers.
Now we extend our research to N-(o-aryl) substituted 5-methyl rhodanines (Fig. 1)
where the hindered rotation will form diastereomers (6). Rang et al studied the
racemization of the rhodanine ring via enolization and concluded that the 5-alkyl
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Figure 1. The thermally interconvertable rotational isomers of 5-methyl-3-(o-tolyl)-
rhodanine.

rhodanines were optically stable in neutral solvents which meant for us that the
racemization mechanism for our compounds (Fig. 1) will be via rotation around
the N(sp2)-C(aryl) bond.

As an implication of slow tautomerization of the rhodanine ring on the other
hand, we observed a slow reaction of 5-methyl-3-(o-tolyl) rhodanine with acetone-
d6 and with methanol which will be reported in this paper.

RESULTS AND DISCUSSION

Reaction with Acetone-d6

5-methyl-3-(o-tolyl)rhodanine has been synthesized by the reaction of
o-tolylisotiocyanate with ethylthioglycolate, its purity has been checked and the
compound has been fully characterized (6). The 60 MHz 1H NMR spectrum of the
compound (7) taken in acetone-d6 showed the presence of a doublet at 1.7 ppm
due to the presence of the methyl group at 5 position of the ring, a siglet at
around 2 ppm due to the ortho methyl protons, a quartet at 4.6 ppm due to the
methine proton and the aromatic protons at about 7.1 ppm (Fig. 2). The solu-
tion was kept in the NMR tube at 25◦C and spectra were taken at regular time
intervals. It has been observed that after 7 days the quartet at 4.6 ppm that had
been assigned to the methine proton at the 5-position of the heterocyclic ring
disappeared. The disappearance of the quartet was accompanied with the con-
version of the doublet which was assigned to the protons of the methyl group at
5 position, to a singlet (Fig. 2). This result has been interpreted in terms of the
reaction of 5-methyl-3-(o-tolyl)rhodanine with acetone-d6 at 5-position of the het-
eroring. The reaction probably took place via enolization of the rhodanine ring
(Scheme 1).

When the reaction mixture was acidified with trifluoroacetic acid, the original
signals of the 5-methyl-3-(o-tolyl)rhodanine reappeared (Fig. 2), which showed

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
3
:
1
2
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



ORDER                        REPRINTS

REACTION OF 5-METHYL-3-(o-TOLYL)RHODANINE 367

Figure 2. The 60 MHz 1H NMR spectrum of 5-methyl-3-(o-tolyl)rhodanine in acetone-d6.
a: before reaction, b: after reaction with acetone-d6, c: after addition of CF3COOH.
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Scheme 1. The reaction of 5-methyl-3-(o-tolyl)rhodanine with acetone-d6 shown on one
of the diastereomers.

that the reaction was reversible in acid. A similar reaction had been observed for
the 5-methylene protons of barbituric and 2-thiobarbituric acids (8).

The reaction with acetone-d6 was also carried out with 3-(o- tolyl)rhodanine
and with 5,5-dimethyl-3-(o-tolyl)rhodanine as well, however no reaction has been
observed under the same reaction conditions. The fact that no reaction has been
observed for the 5,5-dimethyl derivative, where there is no chance for tautomer-
ization of rhodanine, supports our interpretation of the reaction with acetone-d6

at the 5 position of the ring via enolization. Observation of no reactivity for the
rhodanine unsubstituted at position 5 shows that substitution at this position in-
creases the reactivity. In fact a higher rate of enolization had been observed for the
5-phenylrhodanine studied in reference 2.

Reaction with Methanol

The 1H NMR spectrum taken in deuterochloroform after 5-methyl-3-
(o-tolyl)rhodanine was refluxed in methanol for 5 days, followed by evaporation
of the methanol showed that the compound reacted with methanol at 5-position of
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Figure 3. The 60 MHz 1H NMR spectrum of 5-methyl-3-(o-tolyl)rhodanine in CCl4 after
reaction with methanol. aSignals due to unreacted rhodanine, bsignals due to the product
shown in scheme 2.
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Scheme 2. The reaction of 5-methyl-3-(o-tolyl)rhodanine with methanol shown on one
of the diastereomers.
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the heterocyclic ring to give 5,5-dimethyl-3-(o-tolyl)rhodanine. The product was
obtained together with some unreacted reactant (Fig. 3) so that the spectrum ob-
tained contained the two superimposed spectra. The additional singlets which
appeared after the reaction at 2.2 ppm and 2.3 ppm have been assigned to the
o-methyl and the two methyl groups at 5-position of the ring, respectively. The
mechanism of the reaction of the compound with methanol is thought to involve
tautomerization of the rhodanine ring as shown in Scheme 2. No such reaction has
been observed with ethanol.

APPARATUS

Proton NMR spectra were recorded on a Bruker AC-200 (200 MHz, T =
23◦C) or on a Varian T-60 A NMR (60 MHz, T = 23◦C).
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