
INVESTIGATION OF THE REACTIVITIES AND TAUTOMERISM OF AZOLIDINES. 
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Depending on the reaction conditions, 2-allylamino-5-arylidene-AZ-thiazolin-4 - 
ones, 2-imino-3-allyl-5-arylidenethiazolin-4-ones, and 3-allyl-5-arylidene- 
thiazolidine-2,4-diones are obtained by condensation of 2-allylamino-A2-thia - 
zolin-4-one and 2-imino-3-allylthiazolidin-4-one with aromatic aldehydes. 

Compounds that have valuable pharmacological properties have been detected among N-allyl 
derivatives of thiazolidin-4-one [2-4]. In this connection, it seemed of interest to obtain 
products of condensationof 2-allylamino-A2-thiazolin-4-one (I) and 2-imino-3-allylthiazol- 
idin-4-one (II) with aromatic aldehydes at the active methylene group. 

We have observed that the reaction of I with aromatic aldehydes proceeds via a general 
scheme [6-8]. 

The structures of llla-f were confirmed by alternative synthesis from the corresponding 
methylmercapto-5-arylidene-A2-thiazolin-4-ones (IVa-f) and allylamine. 

2-1mino-3-allyl-5-arylidenethiazolidin-4-ones Va-f were synthesized by condensation of 
II with aromatic aldehydes. 

The introduction of an arylidene grouping stabilizes the structure of Va-f to a signifi- 
cant degree. Thus prolonged refluxing with concentrated HCI did not lead to either hydrolysis 
of the amino group in the 2 position of the ring or to conversion of the allyl group in the 
3 position of the ring. 

The hydrolysis of lla-f to give the corresponding 3-allyl-5-arylidenethiazolidine-2,4- 
diones (Via-f) proceeded with ease. 
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In the reaction of II with aromatic aldehydes in acetic acid hydrolysis of the exocyclic 
~mino group competes with the condensation reaction, and we therefore isolated only 5-arylid- 
enethiazolidine-2,4-diones Via-f, the structure of which was confirmed by alternative synth- 
esis, viz., by condensation of 3-allylthiazolidine-2,4-dione (VII) with the corresponding 
aldehydes. 

*See [i] for communication 52. 
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The appearance of a high-intensity absorption band with a maximum at 320-417 nm, which 
is associated with ~-~* transition of the electrons of the carbonyl group conjugated with an 
arylidene ring [9, i0], is characteristic for the UV spectra of 5-arylidenethiazolidin-4-ones 
I!I-VI. 

The IR spectra of I and lla-f in the high-frequency region contain NH absorption bands 
at 3060-3290 cm-* and C(~)=O absorption bands at 1658-1710 cm -*, as well as bands at 1622- 
1640 cm -~ (C=N) and 1580-1615 cm -* (C---C), which are related to the stretching vibrations of 
multiple bonds. Two intense bands of stretching vibrations of a carbonyl group at 1678-1706 
cm rl [C(4)=0] and 1735-1748 cm -~ [C(2)=0] and stretching vibrations nf an aromatic ring at 
1580-1610 cm -~ are observed in the IR spectra of Via-f, but vibrations of an NH group are ab- 
sent in the high-frequency region of the spectrum [ii, 12]. 

EXPERIMENTAL 

The UV spectra of 10 -5 M solutions of the compounds were recorded with a Hitachi EPS-3T 
spectrometer. The IR spectra of mineral oil suspensions and KBr pellets of the compounds were 
recorded with a Perkin--Elmer 283 spectrometer. The compounds were purified by two recrystal- 
lizations from suitable solvents, and their individuality was confirmed by chromatography on 
Silufol-254 plates in an acetone-hexane system (i:i). 

3-Allylthiazolidin-2~4-dione (IV) was obtained by the method in [i]. Its condensation 
with aromatic aldehydes by the method in [8] gave 3-allyl-5-arylidenethiazolidlne-2,4-diones 
Vla-f [13, 14]. 

The characteristics of II, V, and VI are presented in Table i. 2-Methylmercapto-5-aryl- 
idene-A2-thlazolin-4-ones Va-f [15] were obtained by condensation of 2-methylmercapto-A 2- 
thiazolin-4-one with aromatic aldehydes by the method in [8]. 

2-Allylamino-5-henzylidene-A2-thiazolin-4-one (lla). A) A 1.0-g (i0 mmole) sample of 
benzaldehyde and two drops of 25% aqueous methylamine solution were added to 1.5 g~ (10 mmole) 
of I in i0 ml of acetic acid, and the mixture was heated on an oil bath at I15~ for 15 min 
with constant stirring. It was then cooled, and the precipitate was removed by filtration, 
washed with ether, and purified hy cyrstallization from acetic acid to give 2.1 g (90%) of a 
product with mp 164-165~ (mp 165~ [16]). 

The other 5-arylidene derivatives lllb-f were similarly obtained. 

B) A 0.6-g (i0 =mole) sample of allylamine was added to 2.5 g (I0 mmole) of IVa in 30 ml 
of chloroform, and the mixture was heated at 50~ for 2 h. The solvent was removed by dis- 
tillation ~n vacuo, and the residue was crystallized from acetic acid to give 3.0 g (73%) of 
lla with mp 164-165@C. 

2-1mino-3-allyl-5-henzylidenethiazolidin-4-one (Va). A 1.23-g (15m mole) sample of 
sodium acetate, 1.0 g (I0 ~ole) of benzaldehyde, and one drop of 25% aqueous methylamine 
solution were added to 1.5 g (10 mmole) of II in i0 ml of methanol, and the mixture was heated 
at 55=C and stirred for i h. The solvent was then removed by distillation ~n vaeuountil 
crystallization commenced, 20 ml of distilled water was added to the precipitate, and the 
solid material was removed by filtration, washed on the filter with petroleum ether, and puri- 
fied by crystallization from ethanol to give 1.9 g (77%) of a product with mp 93-94~ 

5-Arylidene derivatives Vh-f were similarly obtained. 

3-Allyl-5-benzylidenethiazolidine-2,4-dione (Vla)~ A) A 1.23-g (15m mole) sample of 
sodium acetate, 1.0 g (i0 mmole) of benzaldehyde, and one drop of 25% aqueous methylamine 
solution were added to 1.5 g (i0 mmole) of II in i0 ml of acetic acid, and the mixture was 
heated on a water bath with stirring at 95~ for O.5 h. It was then poured into 50 ml of ice 
water, and the aqueous mixture was filtered. The product was purified by crystallization 

from heptane. 

5-Arylidene derivatives Vlb-f were similarly obtained. 

B) A 10-ml sample of concentrated HCI was added to 1.2 g (5 mmole) of Va, and the mixture 
was refluxed for 15 min. The precipitate was removed by filtration and purified by recrystal- 
lization from heptane to give 0.8 g (79%) of a product with mp 88-89eC. 
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CONDENSED HETEROCYCLES WITH A THIAZOLE RING. 

i0.* THIAZOLO[3,4-b][I,2,4]TRIAZINES 

Yu. P. Kovtun and N. N. Romanov UDC 547.789.1'873:542.953.07 

Derivatives of a new heterocyclic system, viz., the thiazolo[3,4-b][l,2,4]tri- 
azinium ion, were obtained by condensation of cyanobenzyl benzenesulfonate with 
substituted N-dithiocarboxyhydrazones of 1,2-diketones and a-lsonitroso ketones. 

A number of valuable physiologically active substances [4-6] have been found among pre- 
viously synthesized [2, 3] derivatives of condensed heterocycles with an angular nitrogen 
atom constructed on the basis of thiazole and 1,2,4-triazine rings (thiazolo[2,3-c]- and 
thiazolo[3,2-b][l,2,4]trlazine). It seemed of interest to synthesize derivatives of hereto- 
cyclic compounds of the indicated type with a new orientation of the thlazole and triazine 
rings, vlz., thiazolo[3,4-b][l,2,4]triazine. 

With this end in mind, we studied the reaction of methyl dithiohydrazonate la [7] with 
~-cyanobenzyl benzenesulfonate (II). Since it is known [8] that sulfonate II reacts with 
methyl dithlocarbamate to give 4-amino-2-methylthlothiazolium salts, in our case we might 
have expected thiazolium salts with structure III. However, an investigation of the isolated 
product showed that, in the case of direct heating of a mixture of la and II, the reaction 
does not stop at this stage -- condensation to the desired product occurs immediately to give 
the corresponding thiazolotriazinium salts IVa and Va. The structures of the synthesized com- 
pounds were confirmed by data from the PMR spectra (Table i) and the IR spectra (Table 2). 
In fact, the IR spectrum of perchlorate Va does not contain absorption bands corresponding to 
the stretching vibrations of the C-~ and N-H bonds of starting hydrazone la (1640 and 3210 
cm -I) but does contain a band of vibrations of a C-~ bond (1590 cm-*). 

*See [i] for communication 9. 
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