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INTRODUCTION

1,3,4-thiadiazoles find application in several areas of
modern  chemistry and, for this reason,
improvements on their synthesis are constantly
sought.' The oxidative cyclization involving
thiosemicarbazones in the presence of oxidizing
agent such as ferric ions lies among the common
strategies for the synthesis of this five-membered
ring.2 Improvements on this method have led to
successful one—pot3 and solid—phase1 syntheses of
1,3,4-thiadiazoles. Looking for biological active
molecules, our research group works on semi-
synthesis of compounds bearing terpenic moiety.
Attempting not only to obtain new terpenic 1,3,4-
thiadiazoles but also optimize their synthesis, an
efficient multicomponent method is reported herein,
where the cyclization takes place directly from the
thiosemicarbazide of R-(+)-limonene, aldehyde and
the iron(lll) chloride.

RESULTS AND DISCUSSION

The series of 1,3,4-thiadiazoles were obtained by
optimization of literature protocols.”® In this
multicomponent approach, 2.2 equivalents of iron(lIl)
chloride hexahydrate were added to a solution of
equimolar quantities of thiosemicarbazide of R-(+)-
limonene 1 (prepared according to literature
reports*®) and heteroaromatic aldehyde or 4-
substituted benzaldehyde derivatives as presented
in Figure 1.

Figure 1. Multicomponent synthesis of 1,3,4-thiadiazoles.
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After 2 hours stirring under the specified conditions,
the mixture was cooled, filtered and washed with
water, affording the 1,3,4-thiadiazoles (2a-f) in fairly
good yields, as shown in Table 1.

Table 1. 1,3,4-thiadiazoles yields by multicomponent
procedure.

Compound | 2a 2b 2c 2d 2e 2f

Yield (%) | 69.7 | 71.0 | 76.4 | 81.7 | 80.9 | 86.2

The synthesis of 1,3,4-thiadiazoles was confirmed
by their NMR data. The 'H NMR spectra of
compounds 2(a-f) evidenced a characteristic singlet
between &, 5,45-5,92 due to the hydrogen linked to
nitrogen 6. The 13C NMR spectra presented signals
ranging from 8¢ 166,0 to 8¢ 167,0 for C2 and from &¢
149,0 to 8¢ 158,3 for C5. It is worth pointing out that
the quantity of iron(lll) chloride utilized in this
multicomponent procedure is the smallest of all the
ones from the literature protocols referenced herein.
Nevertheless, the method afforded good vyields for
all the syntheses and proved to be successful either
for the heteroaromatic aldehydes derivatives or for
the benzaldehyde ones.

CONCLUSION

The development of this multicomponent procedure
proved to be an efficient strategy for the synthesis of
R-(+)-limonene-based 1,3,4-thiadiazoles. The low
quantity of the oxidizing agent, different types of
aldehydes employed and the good yields achieved
when compared with other literature reports
corroborate it.
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