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REACTION OF SOME AZOLES AND AZOLINTHIONES WITH 2-
CHLOROBENZOXAZOLE

R. G. Aflyatunova, N. A. Aleiv, U. A. Abdullaev,
M. G. Levkovich, and N. D. Abdullaey

The reaction of 1,2,4-triazole and imidazolidin- and thiazolidin-2-thiones with 2-chlorobenzoxazole gave the
corresponding 2-(heteryl)benzoxazoles and 2-(heterylthio)benzoxazoles.

In earlier years, interest has grown in new classes of compounds based upon 1,2 ,4-triazole, imidazole, and thiazole
which rapidly break down in the environment [1-3]. Study of the alkylation of such heterocyclic compounds may allow new
biologically active materials to be obtained, and in the case of their mercapto derivatives the possibility arises of obtaining
derivatives with nitrogen as well as sulfur, or with both atoms [4].

The reaction of the sodium salt of 1,2,4-triazole (I) with 2-chlorobenzoxazole (II) in acetonitrile was used to synthesize
1-(2'-benzoxazolyl)-1,2 4-triazole (11la).
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In the mass spectrum of 1lla, the M peak with m/z 186 possessed the maximum intensity, and fragmentation of the
systemn took place through a deep rearrangement process with successive elimination of HCN and CO fragments, and also the
radicals CN and NCO [5, 6]. As a result of this the mass spectrum showed ions with m/z 159, 133, 132, 104, 90, 78, 77, 64,
and 63. It should be noted that the ions with m/z 78 and 77 have a pyridine structure and their source is the fragmentation of
the m/z 104 ion, which as the result of the dissociation rearranges into a pyridine fragment,

The 'H NMR spectrum of Illa in CDCly shows two singlets; for 1H at 9.00 and at 8.17 ppm from the two protons
of the triazole ring and a complex group of signals in the 7.25-7.80 ppm region for the four aromatic hydrogen atoms. The
absence of symmetry in this group of signals confirms the ortho-substitution of benzene by nonequivalent substituents.

As indicated by the different chemical shifts of the 'H NMR signals, the protons of the triazole ring of Illa are
nonequivalent. It is known that the 7-electron densities of the Cy and Cs carbon atoms of 1,2 4-triazole are 0.144 and 0.64,
respectively {7]. From the large w-electron density of Cs, the signal at 9.00 ppm relates to the Hs proton and the signal at 8.17
ppm to H;. This assignment corresponds with literature data [8].

Carrying out the reaction of Il with 3-nitro- and 5-bromo-3-nitro-1,2,4-triazole gave 1-(2’-benzoxazolyl)-3-nitro-1,2,4-
triazole (IIIb) and 1-(2'-benzoxazolyl)-5-bromo-3-nitro-1,2,4-triazole (IIlc) in very low yields, apparently a result of the low
basicity of the N, nitrogen atom in the substituted 1,2,4-triazoles Ib and Ic. The structure of IIIb was proven by mass spectral
data, which showed peaks with m/z 231 [M]**, 153, 119, 114, 90, 78, 77, 64, and 63.
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Taking into account the relative mobility of the protons on mercapto groups, we examined the indicated reaction with
5-mercapto-1,2,4-triazole (IV). The reaction of II with IV under the earlier-indicated conditions gave 1-(2’-benzoxazolyl)-5-(2'-
benzoxazolylthio)-1,2,4-triazole (V) in 34% yield together with probable monoalkylation products. Carrying out this reaction
with excess II (1:2) led to an increased yield of product (68%).
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The mass spectrum of compound V showed the molecular ion peak with m/z 335 and fragments with 277, 191, and
150, as well as peaks for ions observed in the spectrum of III: 104, 90, 78, 77, 64, and 63. It is necessary in this particular
case to note that the elimination of the bridging sulfur atom in the form of the isothiocyanate (*NCS) radical occurs with the
formation of the fairly stable ion with m/z 277.

The UV spectrum of compound I shows a maximum absorption in the 288 nm region, which is characteristic of 2-
(alkylthio)benzoxazoles [7]. The 'H NMR spectrum of V in trifluoroacetic acid shows two signals: a wide single-proton singlet
at 9.02 ppm, corresponding to the single triazole proton, and a broad eight-proton multiplet from the aromatic protons in the
7.12-7.70 ppm region.

The reaction of 2-chlorobenzoxazole and imidazolidine-2-thione (VI) processes analogously to give 1-(2'-benzoxazolyl)-
2-(2'-benzoxazolylthio)imidazole (VII) in 73% yield.

The mass spectrum of VII contained the molecular ion peak with m/z 336, and also characteristic peaks or the ions
enumerated for compounds III and V. The presence of the saturated bridged imidazole system in the VII molecule introduces
a specific contribution to the fragmentation, for example by the appearance in the spectrum of the ion [M —CH,CNS]** with

m/z 264 and the formation of ions with m/z 134, 1085, and 92.
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The reaction of II with thiazolidin-2-thione (VIIH) also was carried out. In the mass spectrum of the product obtained
was observed Mt 236, and also peaks with m/z 252 and 268. It appears that in the course of the reaction the corresponding
sulfoxide X (MW 252) and sulfone XI (MW 268) were formed in addition to the sulfide IX (MW 236).
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The isolation from this reaction mixture of individual materials was not successful. On the basis of the above it follows
that alkylation of 1,2,4-triazole with 2-chlorobenzoxazole gives monoalkylation and 5-mercapto-1,2,4-triazole and imidazol-
idine-2-thione undergo simultaneous N- and S-alkylation independently of the proportion of reagent.
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EXPERIMENTAL

The mass spectra were obtained with a MS25RF (Kratos) instrument with direct introduction of the sample into the
ion source, ionization energy 70 eV, ion chamber temperature 250°C, sample introduction system temperature 150°C. UV
spectra were determined with a EPS-3T (Hitachi) spectrometer in ethanol, and !H NMR spectra were obtained on a Tesla 567a
instrument with a working frequency of 100 MHz in CDCl, internal standard HMDS.

Control of the course of the reactions and the purity of the synthesized compounds was carried out by TLC on Silufol
UV-254 plates in the solvent system benzene—ethanol, 1:2. A solution of 1 g KMnO, + 4 ml H,SO,in 96 ml of water was
used for visualization.

Elemental analysis data corresponded with the calculated values.

2-Chlorobenzoxazole was obtained by the method of [10].

1-(2'-Chlerobenzoxazolyl)-1,2,4-triazole (IIT). To 0.46 g (0.02 mole) of metallic sodium and 20 ml of methanol was
added 1.38 g (0.02 mole) of triazole la. The methanol was distilled and the residue was dried under vacuum. The salt was
dissolved in 50 ml of acetonitrile and 3.06 g (0.02 mole) of Il was added with stirring. The mixture was stirred for 1 h and
boiled in a water bath for 5 h. The acetonitrile was evaporated and the residue was treated with 2% KOH solution, water, and
then dried and crystallized from ethanol to give Illa, 3 g (76%), mp 152-153°C.

Compounds HIb, Illc, V, VII and IX were prepared analogously. IIIb mp 280-282°C; Illc, mp 228-230°C; V, VII,
mp 282-284°C.
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