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Synthesis of 4-(2-Hydroxy-5-methylphenyl)-1,3-Dithiol-2-ylidene

Derivatives
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The reaction of 4-(2-hydroxy-5-methylphenyl)-1,3-dithiolium perchlorates with  various methylene
active compounds has provided the corresponding 1,3-dithiol-2-ylidene derivatives. The reactions
have been performed under basic conditions using DBU. The newly obtained derivatives were
characterized by NMR, MS spectrometry and IR spectroscopy.
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The development of new organic superconductors is a
major topic in the field of molecular conductors [1]. For
many years, all the organic ð-electron donors with
conductivity properties were limited to the tetra-
chalcogenafulvalenes compounds [2-4]. Recently, the non-
tetrachalcogenofulvalenes containing a 1,3-dithiol-2-
ylidene based ð-donor unity proved to give superconducting
salts [5]. Heterocycles are important compounds for the
material chemistry and not only. Amongst these, sulphur
and nitrogen-containing heterocycles receive a great deal
of attention [6-17]. These types of compounds have also
biological applications and not only (e.g. daily life and even
the educational process) [18-29]. Charge-transfer [30-41]
or push-pull [42-55] compounds have important
applications in the field of conducting materials. An
important precursor for 1,3-dithiol-2-ylidene derivatives are
the 1,3-dithiolium-2-yl compounds [56, 57]. 1,3-Dithiolium
salts contain a positive charge located at the C(2) position
and consequently these systems are prone to nucleophilic
interactions at this position [58, 59].

We are reporting here the synthesis of novel 4-(2-
hydroxy-5-methylphenyl)-1,3-dithiol-2-ylidene derivatives
from the corresponding 1,3-dithiolium salts and various
methylene active compounds.
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Experimental part
Analysis methods

Melting points were obtained on a KSPI melting-point
meter and are uncorrected. IR spectra were recorded on a
Bruker Tensor 27 instrument. NMR spectra were recorded
on a Bruker 300 MHz spectrometer. Chemical shifts are
reported in ppm downfield from TMS. Mass spectra were
recorded on a Thermo Scientific ISQ LT instrument.

Synthesis
Following the reported experimental procedure for

dithiocarbamates 3 and 1,3-dithiolium perchlorates 4 we
have synthesized them as described in scheme 1 [60].
1,3-Dithiol-2-ylidene derivatives 6a-d were synthesized
according to the conditions presented in scheme 2.
1,3-Dithiol-2-ylidene derivative 6a; General Procedure

To a suspension of 1,3-dithiolium perchlorate 4d (0.4g,
1mmol) in acetonitrile (15mL) 2,4-pentandione (5a,
0.1mL, 1mmol) was added and the reaction mixture was
brought to 60 °C. DBU (0.34mL, 2.2mmol) was then added
and the reaction was heated for 4h under stirring. The
solution was then poured into water (100mL) and
concentrated hydrochloric acid (3mL) was added. The
precipitate was filtered under vacuum and recrystallized
from ethanol; yield 0.21g (65%).

Scheme 1. Synthesis of dithiocarbamates 3 and 1,3-dithiolium perchlorates 4
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Results and discussions
The phenacyl carbodioates 3  were synthesized

according to the reported procedure [60] by reacting 2-
bromo-1-(5-methyl-2-hydroxyphenyl)ethan-1-one (1) with
pyrrolidinium pyrrolidine-1-carbodithioate (2a),
piperidinium piperidine-1-carbodithioate (2b), sodium N,N-
diethyldithiocarbamate (2c) and morpholinium
morpholine-4-carbodithioate (2d), in acetone under
heating (scheme 1). The later ammoniun salts were
synthesized by the reaction of secondary amine with
carbon disulfide [61].

Acid catalyzed cyclization of phenacyl carbodithioates
3a-c provided is known to provide the corresponding 1,3-
dithiol-2-ylium cations [62,63], which where isolated as
salts of perchloric acid 4a-d. The analytical and spectral
data of compound 3 and 4 are in agreement with those
previously reported [60].

Due to the positive charge located at the C(2) position,
1,3-dithiol-2-ylium ring readily interact with nucleophiles
[9]. The target 1,3-dithiol-2-ylidene derivatives 6 have been
obtained from the reaction of 1,3-dithiolium perchlorates

4 with carbanions derived from various methylene active
compounds 5 (scheme 2). The C-nucleophiles have been
generated using 1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU) as base (but week nucleophile) to extract a proton
from the active methylene moiety. The reactions have been
performed using 2.2 eq. of DBU, in acetonitrile, at 60 °C
providing 1,3-dithiol-2-ylidene derivatives 6 in good isolated
yields (table 1). Depending on the substitution at the C-2 of
1,3-dithiolium ring the yields remains in the same range
(±2-3%).

The formation of 1,3-dithiol-2-ylidene derivatives 6a-d is
supported by analytical and spectral data (table 1). IR
spectroscopy indicates the presence of new carbonyl or
ester bands, which come from the active methylene
compounds. 1H NMR spectra reveals the presence of new
methyl/methylene aliphatic signals for derivatives 6a-d.

13C NMR spectra indicates the disappearance of the
signal of the positively charged C(2) atom and the
appearance of the new signals corresponding to the new
double bonded carbon atoms. Also, the new signals

Scheme 2. Synthesis of 1,3-dithiol-
2-ylidene derivatives 6a-d

Table 1
ANALYTICAL AND SPECTRAL DATA OF 1,3-DITHIOL-2-YLIDENE DERIVATIVES 6a-d
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corresponding to the carbonyl groups and ester groups
confirm the structures of the new 1,3-dithiol-2-ylidene
derivatives. The compound 6b has been obtained as a
mixture of two isomers due to the asymmetry of ethyl
acetoacetate. The spectral data are presented only for one
isomer. Mass spectrometry analysis has also confirmed
providing the following molecular peaks: 306 (C15H14O3S2)
for 6a, 336 (C16H16O4S2) for 6b, 352 (C19H12O3S2) for 6c, and
346 (C18H18O3S2) for 6d.

Conclusions
The synthesis of new 4-(2-hydroxy-5-methylphenyl)-1,3-

dithiol-2-ylidene derivatives has been performed by reacting
the corresponding 1,3-dithiolium perchlorates with various
active methylene compounds under basic conditions
(DBU).
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