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bFaculdade de Farmácia, Universidade do Rio Grande do Sul, Porto Alegre, Brazil

Received 25 June 2001; accepted 20 August 2001

Abstract—An efficient method for thiazoline synthesis via �-hydroxy thioamide cyclodehydration using Deoxo-Fluor reagent is
described. © 2001 Elsevier Science Ltd. All rights reserved.

In the past two decades a great number of 2,4-disubsti-
tuted thiazoline- and thiazole-containing rings have
been isolated from natural sources. Many of these
compounds, such as Curacin A,1 Thiangazole,2 Miraba-
zole B,3 Mycothiazole,4 Patelazoles A–C5 and
Pateamine,6 have attracted considerable interest
because of their biological activity. Different method-
ologies have been reported in the literature for the
construction of the thiazoline ring. TiCl4-mediated
cyclodehydration of cysteine amide derivatives,7 and
the cyclodehydration of �-hydroxy thioamide deriva-
tives using Burgess reagent,8 or SOCl2,9 or Mitsunobu
conditions10 are perhaps the most used. However, high
yields are not always obtained using these sequences
and, thus, the search for new methodologies aiming at
the synthesis of the thiazoline ring is justified.

As part of our work in the search for compounds with
anthelmintic activity,11 our group has been very inter-

ested in the synthesis and biological evaluation of natu-
ral products containing thiazole rings. We have selected
Mycothiazole (Fig. 1) as a target, and we have obtained
promising preliminary results in developing synthetic
methodologies toward precursors of new analogs of this
natural product. We explored the synthesis of 2,4-di-
substituted thiazoline rings using two methodologies,12

i.e. the cyclodehydration of cysteine amides with TiCl4
and the cyclodehydration of �-hydroxy thioamides with
PEG-Burgess reagent.13

In a previous study, Lellouche and co-workers obtained
2,4-disubstituted oxazolines14 and thiazolines15 from the
corresponding �-hydroxy amides and thioamides, using
(diethyl amino)sulfur trifluoride (DAST). Recently, the
use of this reagent in the synthesis of complex natural
products like Hennoxazole A,16 Trunkamide A,17 and
Phorborxazole A18 has been reported.

Prozonic and co-workers reported that [bis(2-
metoxyethyl)amino]sulfur trifluoride (Deoxo-Fluor)
reagent is closely related to DAST,19 but is more therm-
ally stable than DAST. Wipf, Williams and co-work-
ers extended the DAST cyclodehydration protocol to
this new reagent to obtain oxazolines. They concluded
that Deoxo-Fluor is able to convert �-hydroxy amides
into oxazolines with high yields under mild
conditions.20

In the present work, we explored the synthesis of
2,4-disubstituted thiazoline by cyclodehydration of �-
hydroxy thioamide using Deoxo-Fluor reagent.

The �-hydroxy thioamides shown in Table 1 were
obtained using Lawesson’s procedure upon the corre-

Figure 1.
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Table 1. Conversion of �-hydroxy thioamides to thiazolinesa

sponding amides.21 These compounds were treated with
a slight excess (1.1 equiv.) of Deoxo-Fluor at −20°C in
CH2Cl2 to obtain the thiazolines.22 The reactions took
place rapidly and cleanly within 30–120 min.

In entries 1–3, the yields were higher and the reaction
times were shorter than those obtained using PEG-
Burgess reagent.23

In all cases tried, Deoxo-Fluor was an effective cycliza-
tion reagent with very good yields (70–97%).

For entry 3, Deoxo-Fluor afforded the expected thiazo-
line in 85% yield and 96% ee, determined using chiral
GLC. For entry 2, the desired thiazoline was obtained
in 90% yield together with 2% of the product resulting
from acetic acid elimination from the obtained thiazo-
line. Conversely, the conditions using PEG-Burgess
reagent promoted complete acetic acid elimination of
the thiazoline and an important percentage of the start-
ing material was recovered. This result constituted the
most important difference between the two methodolo-
gies studied by us.
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It is possible to dehydrogenate the thiazoline ring to
thiazole using different methodologies reported in the
literature.24 For entry 2, we proved the one-pot
methodology described by Williams and co-workers for
oxazoline oxidation,20 using BrCCl3 and DBU. The
thiazole was obtained from the corresponding
thioamide in 75% yield.

Even though more examples are needed to extend the
methodology, it is noteworthy that the procedure is
compatible with various structural patterns. Cyclization
occurs without any formation of the corresponding
dehydrothioamide ester.14 Sterically hindered groups
(see entries 1, 5 and 7), ethyl and tert-butylcarbamate
(see entries 4 and 7), acetyl alcohol (entry 2) and
acetonide (entry 7) groups are well tolerated.

In summary, we described a novel, convenient, and
high-yielding methodology to obtain thiazolines using
Deoxo-Fluor reagent.
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Hunsmann, G.; Höfle, G. Liebigs Ann. Chem. 1992, 357–
360.

3. Carmeli, S.; Moore, R. E.; Patterson, G. M. L. Tetra-
hedron Lett. 1991, 32, 2593–2596.

4. Crews, P.; Kakaou, Y.; Quiñoa, E. J. Am. Chem. Soc.
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