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Abstract The reaction of (E )-4-arylbut-3-en-2-ones with [ ( hydroxy(tosyloxy )iodo |benzene
(HTIB) followed by treatment with thioureas, thioamide, and thiobenzamide has offered a
one-pot synthesis of 2-substituted 4-styrylthiazoles.

Supplemental materials are available for this article. Go to the publisher’s online edition
of Synthetic Communications®™ o view the free supplemental file.
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INTRODUCTION

4-Styrylthiazoles 4 are associated with some biological activitities.'!! Recent
studies by Alajarin et al.>*! have demonstrated that 4-styrylthiazoles 4 behave as
all-carbon dienes in Diels—Alder reactions with the participation of the formal
C-C double bond of the thiazole ring and the side-chain double bond. The reactions
with N-substituted maleimides, maleic anhydride, and naphthaquinone take place
with a high level of stereocontrol to give the corresponding endo-cycloadducts in
good to excellent yields. These studies have opened new synthetic perspectives for
the functionalization of the thiazole ring. It is also known that 4-styrylthiazoles 4
are important precursors in the synthesis of chiral 2-substituted thiazolecarboxylic
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acids, which are building blocks for a number of thiazole-containing natural
products.[*

Synthetic access to these 4-styrylthiazoles 4 was facilitated by Hantzsch thiazole
synthesis involving the reaction between a-halobenzalacetones and thioamides 3.
While initial studies employed a-iodo and a-bromobenzalacetones,® the most recent
reports replaced them with a-chlorobenzalacetones.>*

In view of the problems associated with the preparation and handling of o-
haloketones, the development of alternative methodology avoiding the use of a-
haloketones is always desirable. A great deal of research work from our laboratory
and other research groups has emphasized the advantageous use of a-tosyloxyke-
tones, thereby offering a superior alternative to conventional approach involving
a-haloketones.l” '3 In continuation of our interest in developing simple and efficient
procedures for the synthesis of various heterocycles, we report herein a facile
synthesis of 4-styrylthiazoles 4 from (E)-4-arylbut-3-en-2-ones (1) via (E)-4-aryl-1-
tosyloxy-but-3-en-2-ones (2).

We started our work with the preparation of (E)-4-aryl-1-tosyloxy-but-3-en-2-
ones (2) according to the procedure described in our previous study.'¥ The resulting
2 was refluxed with equimolar quantities of 3 in EtOH for 2-3 h to give 4-styrylthiazoles
4 (method A) (Scheme 1). Encouraged by the result of stepwise procedure, it was
considered worthwhile to attempt the synthesis of 4 through direct procedure without
isolating (E)-4-aryl-1-tosyloxy-but-3-en-2-ones (2) (Method B) (Scheme 1); thus (E)-4-
arylbut-3-en-2-one 1a was oxidized with [hydroxy(tosyloxy)iodo]benzene (HTIB) in
dichloromethane. Subsequently the residual mass obtained after removal of dichloro-
methane was treated with thiourea to afford 4-styrylthiazole 4a in 86% yield. Other deri-
vatives (4b—4n) were prepared in a similar manner in 80-89% yield. The formation of the
known 4-styrylthiazoles 4a, 4g, and 4k was confirmed by comparing the melting points
with those reported in the literature.!®!>! The new 4-styrylthiazoles 4b—4f and 4h—j were
confirmed on the basis of elemental analysis and spectral data. These results along with
physical data of 4 are summarized in Table 1.

A new facile HTIB method for the synthesis of 4-styrylthiazoles 4 has been
developed. Compared to the previously reported methods, the new one-pot synthesis
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Scheme 1.
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Table 1. Physical data of 2-substituted 4-styrylthiazoles 4

Yield (%)
Compound Ar R! Mp (°C) Method A¢ Method B?
4a CeHs NH, 157-159¢ 71 86
4b 4-CH;3Cg¢Hy NH, 113-115 67 85
4c 4-OCH;CgHy NH, 97-99 65 82
4d 4-BrCeHy NH, 132-134 75 89
4e 4-CICH, NH, 119-121 74 87
af 4-FCe¢H, NH, 189-190 72 83
4g CeHs CoHs NH 79-81¢ 77 89
4h 4-CH3C¢H,y Ce¢Hs NH 163-165 75 88
4i 4-BrC4H, C,Hs NH 135-137 73 87
4j 4-CIC¢H4 Ce¢Hs NH 82-84 76 88
4k CeHs CH, 175-178¢ (picrates) 68 80
4] 4-CH3C¢Hy CH;, 79-81 67 83
4m CeHs CeHs 93-95 69 81
4n 4-CH;CgHy CeHs 110-112 65 80

“Yields of products 4 with regard to 2.

bYields of products 4 with regard to 1.

“Lit mp°C (4a 160-162, 4g 83, and 4k 177-180).

“Yield of product (4a 49%, 4g 64%, and 4k 19%) with regard to iodomethylstyrylketone. To compare the
results of present study with literature procedure, we carried out the synthesis of p-methylliodobenzalace-
tone according to Ref. 6, which on treatment with thioacetamide resulted in the formation of 4l. However,
overall yield of the product 41 was only 10% against 83% obtained from the present study.

is not only manipulatively simpler but also affords much better overall yields than
literature procedure.’”! Finally, the results of the present study further establish the
advantage of HTIB-mediated syntheses of heterocyclic compounds.

EXPERIMENTAL

Melting points were taken in open capillaries and are uncorrected. Infrared
(IR) spectra were recorded on a Perkin-Elmer IR spectrophotometer. The 'H
NMR spectra were recorded on a Brucker 300-MHz instrument. The chemical shifts
were expressed in parts per million (ppm) units downfield from an internal
tetramethylsilane (TMS) standard.

Method B: One-Pot Synthesis of 2-Amino-4-(2-phenylethenyl)thiazole
(4a)

HTIB (11 mmol) was added to a solution of (E)-4-phenylbut-3-en-2-one 1a
(10 mmol) in dichloromethane and the reaction mixture was stirred for 3-4 h. Most
of the dichloromethane was removed by distillation and ethanol was added to it.
Thiourea (10mmol) was added to the resulting solution and the solution was
refluxed for 2-3 h. Most of the solvent was concentrated in vacuo, and the resulting
residue was basified with a saturated solution of NaHCOj;. The solid product thus
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obtained was filtered, washed with water, and recrystallized from ethanol to afford
the pure thiazole 4a.

The same experimental procedure was adopted for the synthesis of other
4-styrylthiazole derivatives 4b—4n (Table 1).
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