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Abstract: An economically benign solvent-free approach to synthesise 2,3-dimethylbenzoxazolium
methosulfate is reported in the present work. The title compound is derived from
2-methylbenzoxazole reacting with a slight excess of dimethylsulfate, at room temperature. The
reaction proceeds via an intrinsic exothermic reaction, and the benzoxazolium salt crystallized after a
short time into a white crystalline form. The product was filtered off and washed with acetone and
diethyl ether to provide the desired product in 89% yield. The target compound was evaluated by
ESI/MS analysis.
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1. Introduction

2,3-Dimethylbenzoxazolium methosulfate finds noumerous applications, including the synthesis
of cyanine dyes [1–5]. The anion of the benzoxazolium salt can readily be exchanged with iodide [5],
tosylate [6], perchlorate [7], or tetrafluoroborate [8]. According to literature [9], only one publication
reports the synthesis of 2,3-dimethylbenzoxazolium methosulfate, in which the product is obtained by
heating 2-methylbenzoxazole with dimethylsulfate for 30–40 min in trichloroethylene. Although the
authors of this paper claim that the product of quaternization is very pure, they do not mention that
methosulfate crystals are in general considered as very hygroscopic.

The stability of quaternary benzoxazolium compounds is a common issue found in both their
synthesis, as well as structural studies [10]. These compounds are reported to be very sensitive to basic
reagents and moisture, since the quaternary benzoxazolium compounds undergo transformation into
phenols via ring opening [11–13]. This is the main reason why NMR spectra of such compounds cannot
be evaluated in polar solvents including deuterated DMSO or methanol. Cationic compounds are also
almost insoluble in other common NMR solvents such as deuterated chloroform of dichloromethane.

Herein we report that 2,3-dimethylbenzoxazolium methosulfate can be obtained by a solvent-free
procedure, providing a very simple, economically and effective way, without heating, to obtain
the desired product by a green approach. By mixing 2-methylbenzoxazole and a slight excess of
dimethylsulfate, a spontaneous exothermic reaction occurred and the reaction mixture became very
viscous. After 45 min, the reaction mixture was cooled down to room temperature, it completely
crystallized. Filtration, followed by washing with acetone and diethyl ether, gave white crystals in a
very high yield.
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2. Experimental Section

2.1. General

Unless otherwise stated, all reagents and solvents used in the synthesis and analysis, were
obtained from Sigma-Aldrich (St. Louis, MO, USA), Alfa-Aesar (Haverhill, MA, USA), as commercial
products of analytical grade, and used without further purification. The ESI/MS spectra was recorded
on an HPLC Agilent 1200 Series (Santa Clara, CA, USA), coupled with triple quadrupole mass
spectrometer Agilent 6410. The melting point was determined on a Kofler bench and was uncorrected.

2.2. Experimental Procedure for the Preparation of 2,3-Dimethylbenzoxazolium Methosulfate

2-Methylbenzoxazole 1 (11.87 mL, 0.1 mol) and dimethylsulfate 2 (10.42 mL, 0.11 mol) (purified
according to [14]) were mixed together in a 50 mL open flask. All operations were performed in a
well-ventilated hood. After 15–20 min the reaction mixture became very viscous and self-warmed.
The flask content crystallized completely after 45 minutes. The flask content was vacuum-filtered,
washed with acetone and diethyl ether, and air dried yielding the product in 89%, as white crystals
(Scheme 1). M.p. of product 3 = 195–196 ˝C, lit. m.p. = 200 ˝C [6]. The product is very hygroscopic,
as it becomes semisolid if left outside a desiccator. ESI: m/z: Found [M+] 148.2; C9H10NO+ requires
[M+] 148.08; Found [CH3O4S´] 110.9 requires [CH3O4S´] 110.98; Copies of mass ESI/MS spectra are
provided in the Supplimentary Materials.
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Supplementary Materials: The mass ESI/MS spectra and the molfiles are available online at 
http://www.mdpi.com/1422-8599/2016/1/M889. 
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