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HYDROXYMETHYLATION AND AMINOMETHYLA-
TION OF 2-IMINO-5~ARYLIDENETHIAZOLIDIN-
4-ONES

S. Yu. Solov'eva-Yavits, S. M. Ramsh, UDC 547.789.1.3.5
N. A. Smorygo, A, I. Ginak,
and E. G. Sochilin¥*

The hydroxymethylation and aminomethylation of 2-imino-5-arylidenethiazolidin-4-ones lead
to the formation of 2-hydroxymethylimino- and 2-piperidinomethylimino-5-arylidenethiazoli-
din~4~ones. The structures of the synthesized compounds are discussed on the basis of the
spectral data.

In[1] it was shown that the aminomethylation of 2~imino-5-benzylidenethiazolidin-4-one (Ia) in benzene
leads to the formation of 3-aminomethyl derivatives, while aminomethylation products could not be isolated
when the reaction was carried out in ethanol or acetic acid. The hydroxymethylation of 2-imino-5-arylidene-
thiazolidin-4-ones Ia-c has not been previously studied.

cH
e X pesd
HN)\@ NeHe,H R R'N)\s CHC,H,R HN)\S CHC M,
1a-c l-ifla=c IV v

i-lila R=H; b R=p-NO,; C R-p-OCH;; 118~C R'=CH,0H;

lra=c R'=piperidinomethyl R=H: R - CH,

The hydroxymethyl derivatives (Ila-c) that we obtained (Table 1) were found to be unstable substances
that undergo decomposition to the starting Ia-c during chromatography in thin layers of silica gel and during
attempts to determine their melting points or recrystallize them. According to the derivatographic data, the
weight loss of a solid sample, which begins at 110-115°C, corresponds to splitting out of one mclecule of
formaldehyde. The formation of unstable adducts with formaldehyde has also been demonstrated for the sim-
ilarly constructed 3-aryl-2-iminothiazolidin-4-ones [3].

In contrast to Ila-c, aminomethyl derivatives Illa-c have fixed melting (decomposition) points; however,

*Deceased.

Lensovet Leningrad Technological Institute, Leningrad 198013. Translated from Khimiya Geterotsikli-
cheskikh Soedinenii, No. 7, pp. 929-932, July, 1980. Original article submitted May 14, 1979; revision sub-
mitted February 19, 1980.
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like ITa~c, they undergo decomposition to starting Ia-c, i.e., they are deaminomethylated, during chroma-
tography on Silufol and recrystallization,

According to the results of elementary analysis and data from the PMR spectra, Ila-c and IIla-c are
monosubstituted derivatives. When there are several reaction centers in the compound, the direction of alky-
lation is determined both by its fine structure and the nature of the alkylating agent [4]; however, it is rea-
sonable to assume that the reaction will be directed to the same position of the starting heterocyeclic com-
pound under virtually identical conditions both in the case of hydroxymethylation and in the case of amino-
methylation [5].

The above-noted instability of Ila-~c and Illa-c in solutions does not make it possible to determine the
site of substitution by chemical methods. The structures of these compounds were established by comparison
of their spectral characteristics and the spectral characteristics of derivatives IV and V (Table 1). The IR
spectra of Ila and IlIa are similar to the spectrum of 2-methyl derivative IV rather than to the spectrum of
3-methyl analog V, i.e., intense absorption at 1440-1510 cm'l, which is absent in the IR spectrum of V, and
a lower (than in the case of 3-substituted V) frequency of carbonyl absorption are characteristics for 2~
substituted Ila, Ila, and IV, The UV spectra of hydroxymethyl and aminomethyl derivatives Ila and Illa are
similar to the spectrum of IV (and to the spectrum of starting Ia), and this also constitutes evidence in favor
of alkylation at the exocyclic nitrogen atom.

In the PMR spectrum of II, abroad signal of an NH proton lies at weaker field than in the case of 2-
methyl IV, the reason for which may be the existence of an OH...NH hydrogen bond, The signal of an NH
proton is not observed in the PMR spectrum of IITa, while the signal of the 2-NH proton for 3-methyl com-
pound V is narrow and intense, and this confirms, in our opinion, the 2-aminomethyl structure of IIla.

Although model analogs have not been obtained for Ib,c, the similar character (with respect to that
examined above) of the spectra of their hydroxymethyl and aminomethyl derivatives makes it possible to
propose that these derivatives are also 2-substituted Ilb,c and Illb,c, respectively.

A detailed discussion of the PMR spectra and the fine structure of I-1V, including the tautomerism of
I-11fa and 1V, will be the subject of our next communication.

EXPERIMENTAL

The PMR spectra of solutions of the compounds in dg-DMSO were recorded with a Perkin—EImer R-12
spectrometer (60 MHz) with hexamethyldisiloxane as the internal standard. The IR spectra were obtained
with an IKS-29 spectrometer. The UV spectra of solutions of the compounds in ethanol (¢ 10”4 M, I = 1 cm)
were recorded with an SF-16 spectrophotometer. The derivatograms were recorded with a derivatograph of
the Paulik—Paulik—Erdey system; the sample weights ranged from 20 to 25 mg, the time for one revolution
of the drum was 100 min, the DTA, DTG, and TG sensitivities were, respectively, 1/3, /30, and 50 mg, the
heating rate was 8 deg/min, and the standard was A1203. Thin-layer chromatography (TLC) was carried out
on Silufol UV-254 plates [elution with acetone—hexane (1:2) and ethanol—chloroform (1:10)].

2-Tmino-5-arylidenethiazolidin-4-ones (Ia-c) were obtained by a known method {6] and were recrystal-
lized from acetic acid or ethanol.

2-Hydroxymethylimino-5-arylidenethiazolidin-4-ones (Ila-c). A mixture of 0.01 mole of I, 5 ml of
formalin, and 100 ml of dioxane was stirred at 60°C until Ia-c dissolved completely, after which the mixture
was poured into water (~700 ml), and the aqueous mixture was allowed to stand for 30 min. The precipitated
IIa~c were removed by filtration, Starting Ia-c were isolated in attempts to recrystallize the products from
dioxane or ethanol; in the case of ITa and IIc a precipitate was formed from boiling dioxane.

2-Piperidinomethylimino-5~arylidenethiazolidin~4-ones (Illa-c). A mixture of 0.01 mole of I, 5 ml of
formalin, 1.70 g (0.02 mole) of piperidine, and 100 ml of dioxane was stirred at 60°C until Ia-c dissolved
completely, and the mixture was poured into water (~700 ml). The aqueous mixture was allowed to stand for
30 min, after which the precipitated Illa-c were removed by filtration. The starting Ia~c were isolated in at-
tempts to crystallize the products from dioxane or ethanol (IIla), ethanol (IIlc), and dioxane—ethanol (4: 1)
(ITIb).

2-Methylimino-5-benzylidenethiazolidin-4-one (IV). A 6.20-g (0.05-mole) sample of a 25% aqueous

solution of methylamine was added to 2.49 g (0.01 mole) of 2-theylthio-5-benzylidene-2-thiazolidin-4-one.
After the starting compound had dissolved, the mixture was extracted with chloroform (three 15-mlportions),




and the chloroform extract was dried with calcium chloride. The chloroform was evaporated, and the solid
precipitate was crystallized from chloroform.

2-Imino-3-methyl-5-benzylidenethiazolidin-4-one (V), A mixture of 2.20 g (0.017 mole) of 2-imino-3-
methylthiazolidin-4-one, 2.21 g (0.02 mole] of benzaldehyde, three to four drops of pyridine, and 30 ml of ab-
solute ethanol was refluxed for 45 min, after which the undissolved starting compound was removed by filtra-
tion, and the filtrate was evaporated to precipitate the product, which was crystallized from ethanol.
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SYNTHESIS AND STUDY OF THE PROPERTIES
OF TETRAZOLES, AZIDES, TRIAZENES, AND
AZO COMPOUNDS OF THE THIADIAZOLE
SERIES

L. I. Skripnik, I. A. Oltshevskaya, UDC 547.794.3'796.1,07+773.7
L. N. Fedorova, N. I. Rybalka,
and N, F. Plaksienko

Azo compounds and bistriazenes were obtained by diazo coupling of diazotized 5-amino~2-R-
1,3,4~thiadiazoles; tetrazolo[4,5-b]-1,3,4~thiadiazoles, to which azido—tetrazole tautomerism
is peculiar, were obtained by replacement of the diazo group by an azido group. The struc-
tures of the products were confirmed by their IR and UV spectra.

Research on the synthesis of azides, tetrazoles, triazenes, and azo compounds on the hasis of 5-amino-
2-R~1,3,4-thiadiazoles with the general formula

R —Z:$~ NE,

was carried out in order to search for efficient stabilizers of silver halide photographic emulsions, as well as
new light-sensitive and photosemiconductor materials.

5-Amino-2-R~1,3,4-thiadiazoles have the properties of aromatic amines. Their diazotization can be
realized in hydrochloric acid with an agueous solution of sodium nitrite or in a mixture of concentrated pro~
pionic and acetic acids or in orthophosphoric acid with nitrosylsulfuric acid. The corresponding azo com-
pounds Ia-e (Table 1) are formed by coupling the resulting diazonium salts with aniline hydrochloride in an
aqueous medium (pH 4-5); diazotization in the presence of excess starting amine leads to the formation of

triazenes Ila-e (Table 1):
N—N N—N N—N
R-(S»Nﬂd—@—mig R‘<S>—N=N—NH—45)*R

. 1a-e If a=e
T. G. Shevchenko Kiev State University, Kiev 252017, Vinnitsa Polytechnic Institute, Vinnitsa 286021,

Vinnitsa Medical Institute, Vinnitsa 286018. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 7,
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