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Introduction

Bis(benzotriazolyl)methanethione, a reagent derived from
benzotriazole, is a thiophosgene equivalent for thioacyla-
tions and for the synthesis of different thiocarbonyl com-
pounds.1,2 Compared to thiophosgene, bis-
(benzotriazolyl)methanethione is found to be more advan-
tageous due to its high stability and less toxicity. It is a
crystalline solid, easy to handle, and it can be stored for
years at room temperature. Bis(benzotriazolyl)methan-

ethione can be obtained in high yield as yellow crystals
(mp 170–171 °C) starting from benzotriazole
(Scheme 1).3

Scheme 1
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(A) Katritzky et al. used 1-(alkyl/arylthiocarbomoyl)benzotriazoles
as isothiocyanate equivalents for the efficient synthesis of secondary
and tertiary thioureas in high yield.4

(B) A facile protocol for the synthesis of diverse 2-thioxo-2,3-dihy-
droquinazolin-4(1H)-ones by one-pot reaction of anthranilic acid
esters, primary amines, and bis(benzotriazolyl)methanethione in the
presence of the amidine base DBU has been reported previously.5a,b

(C) Further, a one-pot methodology for diverse dithiocabamates in-
cluding N/S glycosyl dithiocarbamates with various substituents at
the thiol, at the amine or at both chains by the reaction of mercap-
tans, amines, and bis(benzotriazolyl)methanethione in the presence
of DBU has been developed.6a,b 
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(D) (Bisbenzotriazol-1-yl-methylene)amines, benzotriazole-1-car-
boxamidines, and benzotriazole-1-carboximidamides can be synthe-
sized using bis(benzotriazole-1-yl)methanethione reagents. They
can readily react with diverse hydroxylamine and hydrazine giving
mono-, symmetrical di-N-hydroxy- and N-aminoguanidines with
different substitution patterns in good yields.7

(E) Thiosemicarbazides and N-hydroxythioureas of diverse substi-
tution patterns have also been synthesized using bis(benzotriazole-
1-yl)methanethione as a precursor by reaction of the appropriate hy-
drazine and corresponding hydroxylamine, respectively.8 

(F) The Diels–Alder addition of bis(benzotriazole-1-yl)methan-
ethione to cyclopentadiene provides the moisture-stable crystalline
adduct.9

(G) Katritzki et al. have reported the synthesis of acyclic and cyclic
1,2,3-trisubstituted guanidines10 in high yield with a convenient
method for the guanylation of various primary and secondary
amines by the use of (bisbenzotriazol-1-yl-methylene)amines and
benzotriazole-1-carboxamidines. These reagents are prepared by
bis(benzotriazole-1-yl)methanethione.

(H) Sasmal et al. reported a bis(benzotriazole-1-yl)methanethione-
mediated one-pot methodology for the synthesis of the thiazol ring
via N-desilylation and thioacylation followed by cycloisomerization
in an intramolecular thia-Michael fashion.11
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