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It was found that the reaction of 2-chloroacetamido/chloropropioamido-5-benzylthiazole with potas-
sium thiocyanate gave, via rearrangement, 2-[(5-benzyl-1,3-thiazol-2-yl)imino]-1,3-thiazolidin-4-ones.

© 2011 Elsevier Ltd. All rights reserved.

4-Thiazolidinones are a class of important heterocycles that
have attracted considerable attention because of their biological
properties. They are represented in a well-known group of
patented drugs and substances which possess hypoglycaemic,
anti-inflammatory, choleretic, antitumor, diuretic and immuno-
stimulant amongst other activities.!"?

General synthetic strategies for the preparation of this heterocy-
cle include cyclisation reactions of thioureas or thiosemicarbazide
derivatives, and cyclocondensation reactions of imines with o-mer-
capto acids.?? In addition, recyclisation strategies have been repor-
ted.>* A method based on cyclisation of a-thiocyanatoamides has
also been described.>* However, in this case, the structures of the
products of the reaction were not discussed in detail. In particular,
2-[(thiazol-2-yl)imino]thiazolidin-4-ones and 2-imino-3-(thiazol-
2-yl)thiazolidin-4-ones have been studied in recent years for the
treatment of tumours and microbial diseases.>® They have been
prepared from chloroacetyl derivatives of 2-aminothiazoles 1 and
the synthetic procedures were almost identical. Accordingly,®
2-imino-3-(thiazol-2-yl)thiazolidin-4-ones  derivatives 2 are
formed via the procedure shown in Scheme 1. The syntheses of
o-thiocyanatoamides by way of a similar cyclisation were described
earlier.® On the other hand, Geronikaki® reported the synthesis of
compounds of type 3 using similar chemistry.
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Clarification of this problem is very important especially for
drug development. If the structures of compounds are not identi-
fied correctly, lead optimisation techniques such as SAR, QSAR,
docking, etc can lead to false results.

Our interest in the synthesis of heterocyclic compounds of bio-
logical importance encouraged us to study the synthesis of new 2-
iminothiazolidin-4-ones from 2-amino-5-benzylthiazoles 6. It
should be noted that thiazole derivatives bearing a substituted
acylamino chain at C-2 and an arylmethyl moiety at C-5 have been
the subject of research in recent years. They are reported as inhib-
itors of stearoyl-CoA desaturase-17 and demonstrate antiprolifera-
tive activity on the DU-145 human prostate carcinoma cell line.®
Some new potentially active compounds were identified by
application of a computer-aided drug design protocol based on a
pharmacophoric model and docking simulations of the interactions
between the ligands and the target protein.®

The starting 2-amino-5-benzylthiazoles 6a-c were prepared
by reaction of 3-aryl-2-chloropropanals 5a-c¢ with thiourea'®
(Table 1). Aldehydes 5 were synthesized from arenediazonium
salts 4a-c and acrolein under Meerwein reaction conditions.
Aminothiazoles 6 reacted with chloroacetyl chlorides 7a,b to form
chloroacetamides 8a—f."!

We next examined the reactions of compounds 8a-f with
potassium thiocyanate in acetonitrile, methanol, ethanol, acetone,
DMF and DMSO. It was established that in all cases the reaction
did not stop at the nucleophilic substitution stage. The o-thiocyan-
atoamides 9 underwent spontaneous cyclization/rearrangement to
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Scheme 1. Cyclisation of a-thiocyanatoamides.

Table 1
Preparation of N-(5-benzyl-1,3-thiazol-2-yl)-2-chloroacetamides 8a-f
S
RL©\ il R o HzNJLNHZ
N;Cf CuCl,, acetone, r.t. _0 EtOH, reflux. 1 h
4a-c Sa-c
o]
R
1 C‘)H/ 1
) L e f HR“
—_—
S)\ NH, )\ N
6a-c 8a-f
Compound R! R? Yield (%) Mp (°C)
8a H H 80 171
8h 3-Me H 82 131
8c 4-Cl H 85 159
8d H Me 70 141
8e 3-Me Me 65 145
8f 4-Cl Me 73 158

give thiazolidin-4-one derivatives 11a-f (Scheme 2, Table 2).?
Compounds 10 were not found.
The structure of compound 11f was established by X-ray crys-

Table 2
2-[(5-Benzyl-1,3-thiazol-2-yl)imino]-1,3-thiazolidin-4-ones 11

tallography (Fig. 1).13 Compound R! R? Yield (%) Mp (°C)
The X-ray analysis of 11f showed that a hydrogen atom was 11a H H 74 206

attached to N3 which is in agreement with the structure containing 11b 3-Me H 71 177

a secondary amide in the thiazolidin-4-one ring and an exocyclic :1; :Cl &e ;g ?gg

imine nitrogen. This finding is consistent with the crystallographic 11e 3-Me Me 63 138

structure of compound 1 obtained both at 130K and at room 11f 4-Cl Me 70 176

temperature. The appropriateness of this observation is supported
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Scheme 2. Reactions of N-(5-benzyl-1,3-thiazol-2-yl)-2-chloroacetamides with potassium thiocyanate.
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Figure 1. X-ray crystal structure (ORTEP plot) of 11f.

by the values of the interatomic distances N3-C4 and C2-N3
[1.379(4) and 1.380(4)A] as well as C2=N6 [1.292(4) A] which
are close to the mean values for the single bonds (0O=)C-NH
[1.357(2) A] and NH-C(=N) [1.377(10) A] as well as the double
bond C=N [1.280(2) A], respectively, acquired from two structures
containing a 2-imino-1,3-thiazolidin-4-one moiety.'#1>

The 'H NMR spectra correlate with the crystallographically ob-
served geometry. The spectra of the compounds 11a-f showed a
signal for the CH, protons at 3.96-4.20 ppm and a signal for the
NH proton at 11.81-12.15 ppm. It should be noted that the reso-
nance for the proton of the imino group at position 2 of the thiazo-
lidinone ring for compounds 10 would be expected to occur at
~9 ppm.'®

In summary, we have synthesized 2-[(5-benzyl-1,3-thiazol-2-
yl)imino]-1,3-thiazolidin-4-ones by spontaneous cyclization/rear-
rangement of the intermediate a-thiocyanatoamides.
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