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Solid-phase synthesis of 1,3,4-oxadiazoline-5-thione
derivatives from resin-bound acylhydrazines
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Abstract—A new strategy for solid-phase synthesis of 2,5-disubstituted 1,3,4-oxadiazoles has been developed. The 1,3,4-oxadiazo-
line-5-thione derivatives were synthesized from resin-bound acylhydrazines in several steps providing 78–88% overall yields and
excellent purity.
� 2006 Elsevier Ltd. All rights reserved.
The high-throughput synthesis and screening of targeted
and exploratory compound libraries has emerged as a
key objective within the pharmaceutical industry as a
means of identifying lead molecules with desirable bio-
logical activities.1 Solid-phase synthesis has been recog-
nized as a powerful and rapid method for the
preparation of a large number of structurally distinct
molecules.2 A spin-off associated with ‘rapid parallel
synthesis’ has been the construction of an impressive
database of solid-supported organic reactions, with re-
cent emphasis on the formation of small heterocyclic
drug-like molecules on solid supports.3

The major advantages of solid-phase organic synthesis
include simple separation and purification processes,
which can be easily automated, since reagents can be
used in excess, and impurities and by-products can be
removed by simple filtration and washing procedures.
Moreover, transferring traditional solution chemistry
to the solid-phase or exploring new synthetic routes on
solid support offers the opportunity for the development
of novel methodologies for construction of libraries of
small heterocyclic compounds.

Symmetrical and unsymmetrical 1,3,4-oxadiazoles have
been reported to be biologically versatile compounds
displaying a variety of biological effects, which include
antiinflammatory,4 antifungal,5 antiparasitic,6 and anti-
microbial7 activities. 2-Aryl-1,3,4-oxadiazoline-5-thi-
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ones possess sedative effects, antitubercular activity,
and antiphlogistic properties,8 also some derivatives
showed benzodiazepine activity.9 These have been of
interest to the medicinal chemist for many years. Substi-
tuted 1,3,4-oxadiazoles have been successfully prepared
by traditional synthesis via acylhydrazine.10 Moreover,
all intermediates and products were obtained in required
purification by chromatography or recrystallization.

N-Acylhydrazines are a versatile class of nitrogen-
substituted molecules with high degree of chemical reac-
tivity, used as precursors and intermediates of many
important organic molecules such as heterocycles, phar-
maceuticals, polymers, dyestuffs, and photographic
products.11 Only few papers12 describe to prepare com-
binatorial libraries of heterocyclic compounds on solid
supports using this chemistry. To the best of our knowl-
edge, solid-phase synthesis of 1,3,4-oxadiazoline-5-thi-
one derivatives has not been reported up to now.
Herein, we describe solid-phase synthesis of 1,3,4-oxa-
diazoles from resin-bound acylhydrazines. We planned
to prepare polymer-supported hydrazide from the Mer-
rifield resin (Scheme 1). The Merrifield resin 1 was first
converted to the polymer-supported methyl ester resin
2 by reacting with excess methyl 4-hydroxy benzoate.
The methyl ester resin 2 was treated with hydrazine hy-
drate in HMPA at 90 �C for several hours to give the
corresponding hydrazide resin 3. In this step, HMPA
was essential to make the reaction finish completely.
The resin 3 thus prepared was then reacted with CS2/
KOH at reflux to afford the 2-mercapto-1,3,4-oxadia-
zole resin 4. Further reaction with NaOH and electro-
philic reagents (RX) gave the corresponding resin 5.
Release of the final 1,3,4-oxadiazoles 6 was effected after
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Scheme 1.

Table 1. Solid-phase synthesis of 1,3,4-oxadiazoline-5-thione

derivatives

Entry Product R X Yielda

(%)

Purityb

(%)

1 6a H Cl 88 90

2 6b CH3 I 84 92

3 6c Et Br 82 81

4 6d n-C4H9 Br 84 92

5 6e Allyl Br 81 86

6 6f PhCH2 Cl 88 92

7 6g 4-NO2-C6H4CH2 Cl 79 88

8 6h PhCOCH2 Br 84 94

9 6i 4-Me-PhCOCH2 Br 76 90

a Yield of crude product based on the loading of acylhydrazine resin 3.
b Determined by HPLC analysis.
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cleavaged by treatment with 10% TFA in DCM. The
compounds 6 were obtained after simple filtering and
evaporating of the solvent. The products generally do
not require further purification and show good purity
by HPLC analysis.

Table 1 summarizes the yields and purities of a number
of 1,3,4-oxadiazoline-5-thione derivatives that were
prepared using this methodology.

The successful formation of resin 2 was supported by a
comparative FTIR study of Merrifield resin 1 and a
sample of resin 2 (KBr pellets). In the IR spectrum of
resin 2, several characteristic signals were present which
confirmed the attachment of the methyl ester moiety to
the resin. There was a strong band at 1714 cm�1, typical
for C@Os of the methyl esters. Also, the peak at
1260 cm�1 (CH2-Cl) had disappeared. The formation
of acylhydrazine resin 3 was shown by the disappeared
strong carbonyl peak at 1714 cm�1. There was also a
weak peak at 1652 cm�1. When the acylhydrazine resin
was converted to the resin 4, the IR peak shifted to
1612 cm�1. When the resin 5 was cleavaged by TFA/
DCM, the product 6 was obtained in good yield and
high purity.13,14 The resin 4 was treated with the base
(NaOH) and then reacted with a variety of electrophilic
reagents, such as alkyl halides, allyl bromide, benzyl ha-
lides, and phenylacyl bromide. All of these gave good
results.15

In summary, we have studied and developed a new strat-
egy for the preparation of 2,5-disubstituted 1,3,4-oxa-
diazoles on solid support. The use of resin-bound
acylhydrazines in the reaction benefits the solid-phase
synthetic route because it not only provides a short syn-
thetic route to the desired products but its chemical ver-
satility also adds to the diversity of the library. The
1,3,4-oxadiazoline-5-thione derivatives were synthesized
in several steps providing 78–88% overall yields and
excellent purity. The mild conditions were suitable for
application to the automated synthesis of diverse drug-
like molecules. Further work is in progress on the
solid-phase synthesis of heterocyclic compounds via
the resin-bound acylhydrazines.
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