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Figure 1. Examples of biologically active rhodanine derivatives.
Rhodanine-based molecules are biologically active and inhibit
numerous targets such as HCV NS3 protease,1 b-lactamase,2

PMT1 mannosyl transferase,3 and PRL-3 and JSP-1 phosphatases
(Fig. 1).4 Classical methods for their preparation require several
steps, and generally involve preparation of the rhodanine moiety
followed by a Knoevenagel condensation with aldehydes.5

In our recent investigations,6 treatment of an amine or its deriv-
atives with dialkyl acetylenedicarboxylate and isocyanate (as a
substituted cumulene) at room temperature led to the formation
of maleimide derivatives.7 Thus, as part of a related study on mul-
ti-component reactions, we used carbon disulfide (as a cumulene)
under similar conditions for the synthesis of 5-oxo-2-thioxo-2,5-
dihydro-3-thiophenecarboxylate derivatives (Scheme 1), but in-
stead rhodanine derivatives were obtained in good yields.

Water has many advantages over common organic solvents
when used as a solvent in chemical reactions. It is economical,
non-toxic, and environmentally friendly. hydrophobic reaction
products can be separated by extraction with an organic solvent.8

To our surprise, the one-pot reaction between amines and dialkyl
acetylenedicarboxylates (DAAD) in the presence of carbon disul-
fide in water as solvent gave several rhodanine derivatives (Table
1). It should be noted that the synthesis of arylidene rhodanine
derivatives reported earlier by Taran et al. proceeded via reaction
between dithiocarbamates and arylpropiolates in the presence of
Bu3P as catalyst in iPrOH.9
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The reaction of carbon disulfide with amine 1 in the presence
of dialkyl acetylenedicarboxylate 2 proceeded spontaneously at
room temperature in water and was complete within a few
hours. Table 1 lists the products of our study. The structures of
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Reaction of primary amine 1 with dialkyl acetylenedicarboxylate 2 in the presence of carbon disulfide
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compounds 3 were deduced from their elemental analysis, mass
spectra, IR, and 1H and 13C NMR spectra. The mass spectrum of
3a displayed the molecular ion (M+) at m/z 293. The IR spectrum
of 3a exhibited absorption bands due to the carbonyl group at
1713 cm�1, the double bond at 1680 cm�1, and the C@S group
at 1342 and 1187 cm�1
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The 1H NMR spectrum of 3a exhibited three sharp singlets read-
ily recognized as arising from the methoxy group (d = 3.89), meth-
ylene (d = 5.30) protons, and the vinylic CH at 6.86 ppm. The
phenyl moiety gave rise to characteristic signals in the aromatic re-
gion of the spectrum. The 1H-decoupled 13C NMR spectrum of 3a
showed 11 distinct resonances in agreement with the structure
of methyl 2-(4-oxo-3-(phenylmethyl)-2-thioxo-1,3-thiazolidin-5-
ylidene)ethanoate. The geometry of the exocyclic double bond
was not determined.

Although we have not established the mechanism of the reac-
tion between the amines and carbon disulfide in the presence of
DAAD in an experimental manner, a possible explanation is pro-
posed in Scheme 2. Compound 3 could result from the initial addi-
tion of the amine to carbon disulfide and subsequent attack of the
resulting reactive alkylammoniumcarbodithioate 410 on the acety-
lenic ester to yield intermediate 5. Cyclization of the intermediate
5 and subsequent loss of R1OH lead to compound 3 (Scheme 2).

In summary, we have reported a one-pot method that is effec-
tive and simple for the synthesis of rhodanine derivatives of poten-
tial pharmacological and biological interest using commercially
available starting materials and water as the reaction medium.11
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