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CONVENIENT STRATEGIES FOR THE PREPARATION OF MODIFIED
2(3H)-BENZOTHIAZOLETHIONES
Narayan C. Chaudhuril
Tata Research Development and Design Center

1 Mangaldas Road, Pune 411 001, India

ABSTRACT: 4-Alkyl-2-bromoanilines and 4-alkoxy-2-chloroanilines were
synthesized conveniently and submitted to cyclization reaction with potassium O-
ethyl dithiocarbonate to afford 6-substituted 2(3 H)-benzothiazolethiones in good
yields.

In our program on the design, synthesis, and evaluation of novel surface-
active chelating reagents for mineral processing applications, we needed to
develop convenient procedures for the preparation of several 6-substituted 2(3 H)-
benzothiazolethiones in multigram quantities. 2(3 H)-Benzothiazolethiones and
their functionalized derivatives, besides being used as metal chelators in mineral
beneficiation,? constitute an important class of heterocyclic compounds
possessing a wide range of biological activities. They are used as highly effective
insecticides, acaricides and herbicides,32 fungicides and bactericides,3b:¢ and
some of them have been found useful in topical formulations such as drops or
ocular inserts for treatment of elevated intraocular pressure.3d Among other
applications, notable is their use as corrosion inhibitors for various metals4 and
the use of their metal complexes as catalysts in the polymerization of dienesS and

vulcanization of rubber.6 Yet, comprehensive strategies for their synthesis
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involving easy routes to the key intermediates are lacking, barring some sporadic
reports in the patent literature.” Some of these methods proceed with poor
yields,’2 some require special equipments to carry out condensations at high
temperature and pressure,’ and other do not provide efficient strategies for the
key intermediates. 7¢d

Herein, we describe our facile methods for the synthesis of 6-substituted
2(3 H)-benzothiazolethiones using anilines and phenols as readily available
starting materials. As illustrated in Scheme I, 4-alkylanilines 1a-c were converted
in good yields to 4-alkyl-2-bromoacetanilides 3a-¢ via the intermediacy of
acetanilides 2a-¢. 4-Alkyl-2-bromoanilines Sa-c¢ were obtained in 86-92% yields
(for two steps) from 3a-c in a sequence of deacetylation by boiling with conc. HCI
in 95% ethanol and treatment of the amine hydrochlorides 4a-c with aqueous
alkali at room temperature.® In each case, 4-alkyl-2-bromoaniline (5) was isolated
as a heavy oil from the reaction mixture by extraction with diethyl ether and
subsequent removal of ether at the rotary evaporator. Reaction of Sa-¢ with
freshly prepared potassium O-ethyl dithiocarbonate? in refluxing dimethyl
formamide (DMF)10 for 4 h afforded target molecules 6a-¢ in 70-75% yields,
after aqueous work-up and purification by recrystallization.

For the synthesis of 6-alkoxy-2(3 H)-benzothiazolethiones (Scheme 1), m-
chlorophenol (7) was nitrated with aqueous NaNO3/H2SO4.11 Regioisomers 8
and 9 were separated by steam distillation, the ortho product 9 being steam-
volatile. Although previous workers!! reported 60% yield of the crude material 8,
yield of the purified product is not available from that report. We obtained pure
3-Chloro-4-nitrophenol (8) after repeated crystallizations from benzene in 20%
yield, which was then alkylated with ethyl iodide or n-propyl bromide in presence

of sodium ethoxide in absolute ethanol. 4-Alkoxy-2-chloronitrobenzenes ( 10a,b)
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Scheme I: (i) AcOH, reflux, 3h; (ii) Bry/AcOH, 55°C, 1-2h; (iii) Conc.HCl,
95% EtOH, reflux, 4h; (iv) Aq.NaOH, r.t., 30 min; (v) EtOC(=S)S'K*,
DMF,160°C, 4h.

which were isolated (66-81% yields) by aqueous work-up followed by extraction
into diethyl ether, were found to be chromatograhically homogeneous in each case
and hence no further purification was necessary. Reduction of the -NO3 group in
10a,b was accomplished with iron powder in conc. HCI according to published
procedure 12 to obtain ortho-chloroanilines 11a,b which were isolated by steam
distillation (54-62% vyields). These precursors 1la,b underwent smooth
cyclizations with potassium O-ethyl dithiocarbonate to afford 6-ethoxy-2(3 H)-
benzothiazolethione (12a) and 6-n-propoxy-2(3 H)-benzothiazolethione (12b) in
60% and 50% yields respectively. Inan alternative approach (Scheme III), p-
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Scheme II: (i) Aq.NaNO;/H,S0,,25°C, 4h; (ii) NaOEt, RI or RBr,
EtOH, reflux, 10h; (iii) Fe/HCI, EtOH, reflux, 6h; (iv) EtOC(=S)SK"*,
DMF, 160°C, 4h.
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Scheme III: (1) Sn/Conc. HCI; (1) AcpO/NaOAc; (iii) Conc.HCl, 95%
EtOH, reflux, 4h; (iv) Aq.NaOH, r.t., 30 min.
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161-165

IR 1600 cm™; "H NMR (CDCl3) 6 7.63-7.06 (3H, m, ar
2.46 (3H, s, -CHs); MS m/z (rel. int.) 181 (M*, 100), 18
(M*+1, 14), 183 (M*+2, 10).

IR 1590 cm’!; *H NMR (CDCl3) 6 11.85 (1H, br., SH), «
(3H, m, arom.), 2.7 (2H, q, J = 7.0 Hz, -CH,CHj3), 1.23
t,J = 7.0 Hz, -CH,CHa); Anal. Caled for CoHgNSy: C 5
H 4.65%. N 7.17%; Found: C 55.53%. H 4.56%, N 6.97

IR 1600 cm; 'H NMR (CDCls) 6 11.9 (1H, br., SH),
(3H, m, arom.), 2.66 (2H, t, J =7.0 Hz, Ar-CH,CH,-), 1
m, Ar-CH,CHy-), 0.95 (3H, t, J = 7.0 Hz, -CH,CH3); M
(rel.int.) 209 (M*, 50), 210 (M*+1, 8), 211(M*+2, 6),
180 (M*-C,H;, 100).

IR 1600 cm™); 'H NMR (CDCl3+DMSO-dg) 6 13.4 (1H,
SH), 7.7-6.74 (3H, m, arom.), 4.1 (2H, q, J =7.0 He,
-OCH,CHs), 1.4 (3H, t, J = 7.0 Hz, -OCH,CHs); MS m
(rel.int.) 211(M*,100), 212 (M*+1, 15), 213 (M*+2, 12),
183 (M*-C,H,, 81).

IR 1600 cm™'; 'TH NMR (CDCls) 6 7.6-6.9 (3H, m, aron
(2H, t, J = 7.0 Hz, -OCH,-), 2.1-1.6 (2H, m, -OCH,CH,
(3H, t, J = 7.0 Hz, -CH,CH3); MS m/z (rel. int) 225 (M
226 (M*+1, 8), 227 (M*+2, 6), 183 M*-C3Hg, 100).
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nitrophenyl n-propyl ether (13), when subjected to Sn/HCI reduction,13

furnished a nuclear chlorinated aniline 11b along with the normal reduction

product 14 in 3:7 ratio. These were separated from the mixture by making acetyl
derivatives followed by repeated fractional crystallization from aqueous ethanol
and the desired chloro-acetanilide 15 was reverted to 11b in pure form for the
formation of 6-n-propoxy-2(3 H)-benzothiazolethione (12b) as shown earlier in
Scheme I1.

In a typical experimental procedure for the cyclization reaction, freshly
prepared potassium O-ethyl dithiocarbonate (3.6g. 22.5 mmol) was added in
portions to a solution of 4-alkyl-2-bromoaniline (§) or 4-alkoxy-2-chloroaniline
(11) (10 mmol) in 15 mL of anhydrous DMF. The pale yellow solution was
heated in an oil bath of 160 °C for 4 h with constant stirring. The resultant dark
solution was cooled, diluted with 25 mL of ice-cold water and acidified with 6 (N)
HCI. Solid product that separated out on acidification, was isolated by Buchner
filtration and purified by recrystallization from CHCI3 / petroleum ether (60-80
oC). Yields and physical data of pure products are listed in the accompanying
Table I (Entries 1-5).

In conclusion, we have developed convenient methods for the preparation of
6-alkyl- and 6-alkoxy-2(3 H)-benzothiazolethiones using readily available starting
materials and employing easy-to-execute synthetic strategies for the key
intermediates. The transformations are simple and clean, and have been found
good in large scale preparations. Results on their effectiveness in the processing
of minerals of heavy metals will be reported elsewhere.
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