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PYRIMIDINYLFORMAZANS
I. SYNTHESIS AND STUDY OF UNSYMMETRICAL
1-(4,6~-DIMETHY L-2-PYRIMIDINYL)-5-ARY LFORMAZANS

I. A. Nasyr and V. M. Cherkasov UDC 547.855.07:542.958:541.634

1-{4,6-Dimethyl-2-pyrimidinyl)-3-methyl(aryl)~5-arylformazans, the structures of which depend
on the substituents attached to 3-C, were obtained by diazo coupling of arenediazonium salts with
1,6-dimethyl-2-pyrimidinylhydrazones.

Pyrimidinylformazans have been described only in [1]. The present research was carried out in order to
ascertain the effect of the pyrimidine ring and the substituents in it on the electronic spectra of formazans.

The 1-(4,6-dimethyl-2-pyrimidinyl)-3-methylaryl)-5-arylformazans (III-IX) were synthesized by diazo
coupling of arenediazonium salts II with 4,6-dimethyl-2-pyrimidinylhydrazones of benzaldehyde, p-chloroben-
zaldehyde, and acetaldehyde (Ia-c).
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Pyrimidinylformazans III-IX are orange to red-brown or greenish-black crystalline substances that can
be stored for a long time without decomposition. Deeply colored solutions of the salts are formed when these
compounds are dissolved in alcoholic alkali. The salts of formazans V and VIII, which contain a nitro group
(Table 1), are most deeply colored (blue-violet). The color of the alcohol solutions of the formazans changes to
light-yellow when they are acidified, and this color vanishes on standing.

An intense absorption band of NH stretching vibrations at 3370-3380 cm™ is observed in the IR spectra of

III-V with a methyl group attached to 3-C. They consequently have an open structure (probably trans-anti or
trans-syn forms [2, 3]).

The spectrum of formazan IX does not contain the band of an NH bond, whereas the spectra of VI and VII
have a very weak absorption band at 3360-3365 cm ™. This provides a basis for the assumption that formazans
with a phenyl group attached to 3-C exist in the s-cis conformation of the trans-syn form, which is stabilized by
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an intramolecular hydrogen bond [2-5]. This is also confirmed by the sharp shift in the absorption band to the
long~-wave region with a simultaneous decrease in the extinction (Table 1). Opening of the chelate structure is
observed only in alcoholic alkali, as attested to by the close location of the absorption maxima of alkaline
solutions of formazans III, IV and VI, IX.
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The appearance in the spectrum of VIII of a low-intensity band at 3340 cm™ is explained by weakening of

the hydrogen bond as a result of the effect of the nitro group. In contrast to the remaining formazans, the elec-
tronic spectrum of VIII has two absorption maxima in the visible region, one of which can evidently be assigned
to the open structure of the molecule (413 nm), the other of which can be assigned to a structure with a hydrogen
bond (471 nm}. :

A hypsochromic shift of the absorption band in ethanol by, respectively, 36 and 48 nm, is observed in the
spectra of formazans III and VI as compared with their phenyl analogs (A 55 412 and 488 nm [6, 7]); this shift
is due to the effect of the pyrimidine ring.

EXPERIMENTAL

The IR spectra of 0.03-0.05 M solutions of the compounds in CCl, were recorded with a UR-20 spectrom-
eter. The electronic spectra of 5-10~° M solutions of the compounds were recorded with a Specord UV-vis
spectrophotometer. Hydrazone Ib (mp 160°) was obtained by the method in [8].

Acetaldehvde 4,6-Dimethyl-2-pyrimidinylhydrazone (Ia). A solution of 0.69 g (5 mmole) of 2-hydrazino-
4,6-dimethylpyrimidine [9] in 20 ml of water and a solution of 0.5 g (10 mmole) of acetaldehyde in 2 ml of
ethanol were mixed, and the mixture was allowed to stand overnight, after which it was vacuum evaporated, and
the residue was refluxed with two 40-ml portions of hexane. A total of 0.67 g (82%) of hydrazone Ia, with mp
122-123° (hexane), crystallized from the solution. The product was quite soluble in water and alcohol and
sublimed in vacuo. Found: C 58.6; H 7.3; N 34.1%. CgH;,N,;. Calculated: C 58.5; H 7.4; N 34.1%.

p-Chlorobenzaldehyde 4,6-Dimethyl-2-pyrimidinylhydrazone (Ic). A solution of 1.38 g (10 mmole) of 2~
hydrazino-4,6-dimethylpyrimidine and a solution of 1.5 g (11 mmole) of p-chlorobenzaldehyde in 45 ml of
methanol were mixed, and the mixture was heated for 1 h, after which it was allowed to stand overnight. It was
then evaporated to one-third of its original volume, and the resulting precipitate was separated. The filtrate
was vacuum evaporated, and the residue was stirred with 5 ml of water and worked up to give 1.94 g (759%) of Ic
with mp 151-152° (benzene, acetonitrile). Found: C113.9; N 21.5%. Cy3H{3CIN,. Calculated: CI 13.6; N 21.59.

The product had photochromic properties — the crystals, which were colorless in light, took on a yellow
color in the dark.

1-(4,6-Dimethyl-2-pyrimidinyl)-3-methyl(aryl)-5-arylformazans (III-IX). A solution of diazonium salt II
{from 11 mmole of arylamine, 7 ml of HC1 (1 : 1), and 0.8 g (11 mmole) of sodium nitrite in 5 ml of water] was
added slowly to a cooled (to —5°) solution of 10 mmole of I in 50 ml of methanol, and the mixture was stirred at
0° for 30 min, after which 2 M NaOH solution was added gradually until the mixture had pH 8, whereupon the
colored reaction product precipitated (Table 1). In the preparation of formazans III-V the reaction was carried
out in methanol—water (1 :4). Compounds III-IX were readily soluble in ordinary organic solvents but less

soluble in CCl; and petroleum ether.

Depending on the solvent, formazan VIII crystallized in two different forms: needles (mp 157-158°) from
polar solvents (acetonitrile, methanol) and plates (mp 173°) from nonpolar solvents (benzene, hexane).
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MASS SPECTRA OF 1H-2,3-DIHYDRO~-1,4-BENZODIAZEPINE-
2-THIONES

P. A. Sharbatyan, P. B. Terent'ev, UDC 543.51:547.892:541.623
S. A. Andronati, A. V. Bogat-skii,
and Z. I. Zhilina

The mass-spectrometric fragmentation of 1H-2,3-dihydro-1,4-benzodiazepine-2~thiones differs
substantially from the fragmentation of the corresponding oxo derivatives with respect to the
presence of [M — HCN]+ and [M — SH]+ ions. This is due to the tautomeric transformation of the
molecular ions of the thiones to enethiol and eniminothiol tautomeric forms. The approximate
percentages of each of the tautomeric forms were estimated.

In order to compare the mass-spectrometric behavior of 1,4-benzodiazepin-2-ones [1, 2] with their thio
analogs, we studied the mass spectra of the following 1,4-benzodiazepine-2-thiones:
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The investigated compounds were synthesized as previously described in [3, 4]. The m/e values and the
relative intensities of the peaks of the principal ions in the mass spectra of I-VII are presented in Table 1.
The Wy values (the fraction of the molecular ions in the total ion current, which characterizes the stability of
the molecule with respect to electron impact [5]) for the corresponding oxo and thio derivatives are compared
in Table 2, and the ratios of the intensities of the peaks of some of the characteristic fragment ions to the inten-
sity of the molecular ion for the investigated thiones are also presented.

It follows from a comparison of the Wy values that the thiones have considerably higher stability with
respect to electron impact than the corresponding oxo compounds. The Wy values for the thiones exceed the
corresponding values for the benzodiazepinones by a factor of 2-2.5.

The free p and d orbitals of the sulfur atom evidently participate to a great extent in stabilization of the
positive charge in the molecular ions of the thiones.
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