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Abstract—A novel reaction has been found between oxazolidinethione and bromoacetyl bromide to afford N-substituted 2,4-thia-
zolidinediones through an intramolecular nucleophilic substitution reaction. Interestingly a step of elimination was carried out in
trisubstituted oxazolidinethiones forming a double bond.
� 2005 Elsevier Ltd. All rights reserved.
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Scheme 1. Reagents and conditions: (a) NaH, 0 �C, BrCOCH2Br,
Thiazolidinediones have been the subject of extensive
researches because of their important antidiabetic activ-
ity.1 Rosiglitazone and pioglitazone have become the
most employed to this disease. The synthesis of the ring
of thiazolidinedione has been performed from a-halo
ester or a-halo nitrile by reaction with thiourea or potas-
sium thiocyanate followed by acid hydrolysis.2 More-
over, all derivatives have been synthesized like racemic
mixture in relation with its stereogenic center at the
C-5 position.

Knöevenagel condensation between aryl aldehyde and
commercial 2,4-thiazolidinedione and subsequent ole-
finic bond reduction has been an efficient method to pre-
pare many derivatives.3

In this letter we describe an interesting reaction observed
during the attempted attachment of oxazolidinethiones
to bromoacetyl bromide, employing N-acyl reaction
conditions,4 to provide N-substituted 2,4-thiazolidine-
diones. The chiral oxazolidinethione 15 was treated with
1 equiv of NaH in CH2Cl2 at 0 �C and followed of a
dropwise addition of bromoacetyl bromide at �78 �C
to provide 26 in 67% yield as a liquid compound ½a�25D
�45.9 (c 2, CHCl3). Compound 2 was treated with an
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oxidant mixture of NaIO4 (3 equiv) and OsO4 catalytic
in THF/H2O, to provide the ketone 3 in 93% yield as
a liquid compound ½a�25D �138 (c 0.7, CHCl3). Subse-
quent addition of the L-Selectride led to the formation
of alcohol 47 in 79% yield as a dense liquid ½a�25D �19.5
(c 1.64, CHCl3) with an excellent diastereoselectivity
(98:2), as shown in Scheme 1.
�78 �C CH2Cl2 (b) NaIO4, OsO4, THF/H2O, (c) L-selectride, THF
�78 �C.
Interestingly, the use of NaBH4 (1 equiv) in the reduc-
tion reaction of 3 in THF at �70 �C resulted in the
preferential formation of a diastereomeric mixture of
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(4S,5S)-4a and (4S,5R)-4-isopropyl-5-methyl oxazolidi-
none 4a 0 in a ratio of (84:16).8 They were obtained by
reduction reaction of 3 and subsequent cyclization
in situ. It was confirmed when oxazolidinone 4a was
achieved from 4, using NaH, LDA, or NaBH4. The last
provided the best yield (96%) and the reaction was clea-
ner than the others. Absolute configuration of the newly
formed stereogenic center in 4a was confirmed by their
vicinal coupling constant (3J = 5.6 Hz),9 as shown in
Scheme 2.
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Scheme 4. Possible course of the reaction from 1 to 2.
Since 4 is a liquid, the assigned absolute configuration
for this compound was confirmed by X-ray analysis of
crystalline derivative 4b, which was prepared through
a functionalization of the hydroxyl group; 4b was
obtained in 60% as a yellowless solid (Scheme 3).
(8S,12S)-4b presents a folded solid-state structure
(Fig. 1), giving a characteristic intramolecular interac-
tion between the thiazolidinedione and benzene ring
belonging to the tosylate group (separation between
centroids of ring less than 3.7 Å).15
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Figure 1. Molecular structure of adduct 4b. Displacement ellipsoids
are drawn at the 30% probability level for non-H atoms. Only one
molecule of the asymmetric is represented, omitting the disordered
atoms for clarity.
The obtention of 2 can be explained by previous forma-
tion of a-bromo-amide I in which is carried out an intra-
molecular nucleophilic substitution reaction between the
sulfur atom (as nucleophile) and the bromine atom (as
leaving group) to give the imonium II, as a plausible
conjecture. Unexpected elimination reaction led to the
formation of the double bond in 2 as shown in Scheme
4.
The intramolecular nucleophilic substitution reaction
was investigated using (R)-4-phenyl-5,5-dimethyl oxaz-
olidine-2-thione 5, which was treated under the same
reaction conditions described above to give three prod-
ucts after their purification by chromatographic column,
alcohol 610 and the olefins (7a, 59%, ½a�25D �14.8, and
7b 14%, ½a�25D �7.0), all of them as liquid compounds
as shown in Scheme 5.
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Scheme 5. Reagents and conditions: (a) NaH, 0 �C BrCOCH2Br,
�78 �C, CH2Cl2.
We examined the intramolecular nucleophilic substitu-
tion reaction with other derivatives using (S)-4-iso-
propyl oxazolidine-2-thione 8,11 (S)-4-isopropyl thiazo-
lidine-2-thione 911 and thiazolidine-2-thione 10.13 They
were treated under the same reaction conditions
described above to give the desired thiazolidinediones
(8a, 9a14) in 96% and 83% yields, respectively, and 10a
in 20% yield may be because of low solubility of 10 in
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CH2Cl2, all of them as colorless liquid as shown in
Scheme 6.
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Scheme 6. Reagents and conditions: (a) NaH, 0 �C BrCOCH2Br,
�78 �C, CH2Cl2.
The N-substituted thiazolidinedione 11a was prepared
from the classical chiral oxazolidine-2-thione 1112 as de-
scribed above to give 11a in 93% yield as a white crystal-
line solid. The obtention of compounds (8a–11a) could
be explained by the formation of a-bromo-amide I fol-
lowed of II, and subsequent hydrolysis, where the mole-
cule of H2O attacks at the C-2 position of imonium II.
Scheme 7.
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Scheme 7. Possible course of the reaction shown for 11a.
All 1H and 13C NMR spectrums of thiazolidinediones 4,
6, and (8a–11a) at 298 K showed a broad signal around
at 4.0 and 33.0 ppm, respectively, for CH2-5. Its physical
properties are shown in Table 1.
Table 1. Physical properties of the thiazolidinediones

Compound Mp (�C) Yield (%) [a]D (c)a

4 liq. 49.2b �19.5 (1.6)
6 liq. 19.9 +1.3 (1.5)
8a liq. 96.0 +2.7 (2.3)
9a liq 83.0 +33.7 (2.3)
10a liq 20.0
11a 140 93.0 �113.1 (2.0)

a Determined in CHCl3 at 25 �C.
b Total yield.
In conclusion, we have found a new reaction that was
carried out between oxazolidinethione or thiazolidine-
thione with bromoacetyl bromide to give N-substituted
thiazolidinediones through the intramolecular nucleo-
philic substitution reaction. The trisubstituted oxazol-
idinethiones show an interesting reaction of elimination
to form the double bonds in 2, 7a, and 7b.
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