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Introduction

2-Thioxothiazolidin-4-one, commonly known as
rhodanine, is an organic compound derived from thiazoli-
dine. It is an interesting organic molecule with potential
biological activities and pharmacological properties.1–3

However, the biological activity of compounds possess-
ing a rhodanine moiety should be considered critically.4
Rhodanine is commercially available and has been syn-
thesized by the reaction of carbon disulfide, ammonia, and
chloroacetic acid (Scheme 1).5

Scheme 1

Rhodanine has a wide variety of applications in organic
syntheses due to the presence of some active centers. Two
nucleophilic centers in rhodanine are localized on the sul-
fur and nitrogen. The methylene part of the rhodanine can
act as a nucleophilic center in organic syntheses. An elec-
trophilic center is also associated with the thiocarbonyl
carbon atom (Figure 1).

Figure 1
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(A) Anderluh et al. reported an efficient method for the synthesis of
2-amino-5-alkylidenethiazol-4-ones in excellent yields via a micro-
wave-mediated synthesis. The reaction involves the Knoevenagel
condensation of aromatic aldehydes and rhodanine, followed by dis-
placement of the thiocarbonyl sulfur with primary or secondary
amines.6

(B) The rhodanine/secondary amine system was used for the inter-
conversion of amides into thioamides. Diverse thioamides can be
achieved through this simple and convenient method in the presence
of MCM-41 as mesoporous silica acid catalyst with a high specific
surface area, large pore sizes and pore volumes.7 The effect of dif-
ferent secondary amines on the yield of thioamide was also studied.
Considerably better yields were observed with secondary cyclic
amines. Hence, morpholine was selected as an effective additive in
the reaction mixture to produce the corresponding thioamides in
moderate to good yields (61–89%).
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(C) Zhang and co-workers reported the thermal reaction of
rhodanine with α,β-unsaturated aldehydes via a Michael addition–
cyclization cascade, leading to structurally different fused thiopyra-
noid scaffolds. The diverse spirorhodanines were produced from or-
ganocatalytic enantioselective three-component Michael–Michael–
aldol cascade reactions of respective rhodanines with enals. This re-
action was performed in short reaction times with good diastereose-
lectivity (3.9:1 to >30:1) and excellent enantioselectivities (>99%
ee), despite relatively low yields (56−95%).8

(D) Lakshmi et al. developed the synthesis of 2-amino-4-substituted
4H-chromenes by a multi-component reaction between salicylalde-
hyde, malononitrile, and rhodanine. In this reaction, indium trichlo-
ride was employed as an efficient catalyst.9 This reaction was
investigated with a variety of substituted salicylaldehydes (including
halogens and alkoxy groups). All reactions proceeded smoothly to
provide 2-amino-4-(4-oxo-2-thioxo-thiazolidin-5-yl)-4H-chromenes
in good yields (80–85%).

(E) The sulfur atom of rhodanine is highly activated and its nucleo-
philicity induces the Michael addition type reaction with α,β-unsat-
urated alkynes. Therefore, treatment of a variety of trialkyl(aryl)
phosphites with dialkyl acetylenedicarboxylates and rhodanine led
to diverse dialkyl 2-(dialkoxyphosphoryl)-3-(4-oxo-4,5-dihydrothi-
azole-2-yl sulfanyl)succinate derivatives in good yields.10

(F) Rhodanine was reacted with diverse tris(dialkylamino)phos-
phines under solvent-free conditions, obtaining different coupling
products of rhodanine.11 However, a mixture of E and Z isomers
were produced.

(G) Pokhodylo et al. described a convenient method for the construc-
tion of a fused thiopyrane ring from the quinaldine starting material.
In this work, the authors used the condensation between quinolin-3-
carboxaldehyde and rhodanine to produce fused thiopyrano[4,3-
c]quinoline in 69% yield.12 
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