A new ring transformation in the series of 1,2,3-thiadiazoles.
Synthesis of Bi-[1,2,3]triazolo[5,1b][1,3,4]thiadiazines
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The first example of the ring transformation of 1,2,3-thiadiazoles involving four atoms of the side chain to form 5H-[1,2,3]triazolo-
[5,1-p][1,3,4]thiadiazines is presented.

Several types of ring transformation reactions and rearrangt COOEt COOEt

ments of 1,2,3-thiadiazoles leading to various heterocyclic conm N i N i
pounds have been discovefe@hese processes are governed | AS\ _No T |\ _NHy| —

by the following factors: (i) the facile cleavage of the weak N—-S s~ ~NH ~s” NH

bond, (ii) the existence of an equilibrium between 1,2,3-thia 1

diazoles andx-diazo thiocarbonyl compounds and (iii) the ca- COOEt COOEt
pacity of both thiocarbonyl and diazo groups to cyclise ontc COOEt

electrophilic and nucleophilic functionalities. It was shown that N i, N g iv

1,2,3-thiadiazoles could be transformed with involvement of on<N\S NH™ NYAr ﬁ\

Cl
~N
(Dimroth type rearrangemert)iwo (Conforth typée or three Me \N:2<H \N=2<H
(L'abbé type} atoms of the side chain. This paper presents th: Ar Ar
first example of the ring transformation of 1,2,3-thiadiazoles witr

the participation of four atoms of the side chain. 2ad 3ad dad
Starting compoundga-d for this novel ring transformation a Ar=Ph ¢ Ar=4-MeCgH,

were obtained by one pot synthesis fronN-Bitrosylamino- b Ar=4CICgH; d Ar=3-NO,CgH,

1,2,3-thiadiazolel (Scheme 1).We found that compounds "

are transformed to ethyl 6-aryl-5-chlorbHp1,2,3]triazolo[5,1k]- ~ Scheme 1Reagents and condition SnCl, 1M HCI, 3 h, room temp

[T . . rature; ii, ArCOMe, IM HCI, E{NCI, 10 h, room temperature; iii, SOf
[1,3,4]thiadiazin-3-carboxylateéa—d in moderate yields by a _gy ¢ 30 min; iv, SOG| room temperature, 2 h.

treatment with thionyl chloride at room temperature for 1 h. The
structures of productéa—d were assigned on the basis of ele-* Synthesis ofl. A suspension of hydrazorie(0.02 mol) in 50 ml of
mental analyses, IR, mass and NMR spettra. SOC}, was stirred for 2 h at room temperature, and the excess of, SOCI

We have also found that this reaction being carried out avas removed at a reduced pressure. The product was recrystallised from
—80 °C for 30 min leads to intermediate compouBdsd that ~ ethanol. .
could be transformed further inda—d under similar conditions. ~ For4a yield 45%, mp 150-152 °CH NMR, 0: 8.05-8.15 (m, 2H,

- : s ArH), 7.62—7.74 (m, 3H, ArH), 7.57 (1H, s, CHCI), 4.39 (q, 2H, QCH
The structures of compoun8s—d obtained as triazolothiazines 373 H). 1.36 (. 3H. Me) 7.3 H2). MS.mz 324 (9% M+ 2). 322
were confirmed byH NMR and mass spectromefryhe fact 3 Hz), 1.36 (1, 3H, Me) 7.3 Hz). mz (9%, ).

! ! (20%, M.

tha_t the_meltlng points and NMR spect_ra?afo were found to " For 4b: yield 55%, mp 196198 °GH NMR, &: 8.14 (d, 2H, ArH,
be identical to those of compounds obtained earlier by the reactign g o Hz), 7.65 (d, 2H, ArH] 10 Hz), 7.50 (1H, s, CHCI), 4.41 (q, 2H,
of ethyl 1-amino-5-mercapto-1,2,3-thiadiazol-4-carboxylate withocH,, J 7.5 Hz), 1.42 (t, 3H, Me] 7.5 Hz).13C NMR, §: 159.9 (CO),
bromoacetophenontealso confirmed the structures 2d-d. 149.0 (Gy), 139.7 (G¢)), 134.8 (G), 129.8 (Gpy), 129.0 (Gyy), 128.9

The rearrangement probably involves a Dimroth rearrangemeiit,,), 122.2 (G), 61.8 (OCH), 46.2 (G), 14.1 (Me). MS,w/z. 359
and chlorination by thionyl chloride. The order in which these(3.5%, M + 2), 357 (8.3%, ¥).
processes occur is not clear and will be the subject of a furtherFor 4c: yield 65%, mp 162-164 °CH NMR, ¢: 8.03 (d, 2H, ArH,
study. J 8.24 Hz), 7.44 (d, 2H, ArH]) 8.24 Hz), 7.46 (1H, s, CHCI), 4.40 (q,
2H, OCH,, J 7.3 Hz), 1.42 (t, 3H, Me] 7.3 Hz). MS,mV/z: 338 (4.5%,

T ThelH and3C NMR spectra were recorded RHFJDMSO solutions M + 2), 336 (8.3%, M).

with a Bruker DRX-500 instrument (500 MHz féd and 125 MHz for For 4d: yield 48%, mp 215-216 °CH NMR, J: 8.91-8.93 (m, 1H,
13C), and the IR spectra were recorded in KBr using a UR-20 spectrArH), 8.44-8.58 (m, 2H, ArH), 7.91-7.98 (m, 1H, ArH), 7.74 (s, 1H,
meter. CHCI), 4.44 (g, 2H, OCK J 10.0 Hz), 1.43 (t, 3H, M&} 10.0 Hz). MS,

Synthesis of. A suspension oN-nitrosoaminel (4 g, 0.02 mol) in  m/z: 369 (1.5%, M + 2), 367 (2.3%, )

200 ml of 1M HCI was treated with Sngi4.7 g, 0.025 mol) at 10-15 °C. 8 Synthesis 08. A suspension of hydrazofi&€0.02 mol) in 50 ml of SOGI
After stirring for 3 h, the reaction mixture was filtered. To the filtrate was stirred at —80 °C for 30 min, and the excess of $@&$ removed
0.02 mol of a ketone and 0.1 g of,;HCI were added, and the mixture at a reduced pressure. The product was recrystallised from ethanol.
was stirred at room temperature for 12 h. The precipitaenafs filtered For3a: yield 35%, mp 183-185 °C (li¢..185 °C).H NMR (CDCl,) o:
off and recrystallised from ethanol. 7.95-8.15 (m, 2H, ArH), 7.46-7.54 (m, 3H, ArH), 4.40 (q, 2H, QCH

For 2a: yield 629, mp 120122 °GH NMR, ¢: 10.45 (s, 1H, NH), J 7.0 Hz), 3.95 (s, 2H, C}), 1.45 (t, 3H, Me,) 7.0 Hz). MS,m/z 288
7.79-7.83 (M, 2H, ArH), 7.44-7.48 (m, 3H, ArH), 4.44 (q, 2H, QCH (8%, M).

J 7.3 Hz), 2.42 (s, 3H, Me), 1.40 (t, 3H, ME7.3 Hz). For 3b: yield 23%, mp 215-216 °C (li£.216 °C).'H NMR (CDCl,)

For 2b: yield 57%, mp 190-192 °GH NMR, J: 10.47 (s, 1H, NH),  6:8.05 (d, 2H, ArH), 7.52 (d, 2H, ArH), 4.45 (q, 2H, O£H 7.3 Hz),
7.81(d, 2H, ArH,) 8.85 Hz), 7.52 (d, 2H, ArH] 8.85 Hz), 4.43 (0, 2H,  3.95 (s, 2H, CH), 1.40 (t, 3H, Me)) 7.3 Hz). MSz: 324 (9%, M + 2),
OCH,, J 7.0 Hz), 2.40 (s, 3H, Me), 1.40 (t, 3H, ME7.3 Hz). 322 (20%, M).

For 2c: yield 65%, mp 144-146 °GH NMR, d: 10.41 (s, 1H, NH), For 3c: (mixture with4c) *H NMR, é: 7.98 (d, 2H, ArHJ 7.9 Hz),
7.70 (d, 2H, ArH,) 8.24 Hz), 7.27 (d, 2H, ArH] 8.24 Hz), 4.43 (q, 2H,  7.36 (d, 2H, ArH,J 7.9 Hz), 4.36 (q, 2H, OCKlJ 7.3 Hz), 4.26 (s, 2H,
OCH,, J 7.0 Hz), 2.38 (s, 3H, Me), 1.39 (t, 3H, ME7.0 Hz). CH,), 2.26 (s, 3H, Me), 1.31 (t, 3H, M&7.3 Hz). MSm/z 302 (19%, M).

For 2d: yield 49%, mp 205-206 °GH NMR, ¢: 10.6 (s, 1H, NH), For 3d: (mixture with4d) H NMR, ¢: 8.87 (dd, 1H, ArH), 8.55 (dd,
8.54-8.55 (M, 1H, ArH), 8.20-8.28 (m, 2H, ArH), 7.69-7.76 (m, 1H,1H, ArH), 8.47 (dd, 1H, ArH), 7.87 (dd, 1H, ArH), 4.37 (g, 2H, OCH
ArH), 4.46 (g, 2H, OCH J 7.3 Hz), 2.50 (s, 3H, Me), 1.44 (t, 3H, Me, J 7.0 Hz), 4.41 (s, 2H, C}), 1.40 (t, 3H, Me)) 7.0 Hz). MS,m/z 333
J 7.3 Hz). (10%, M).
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Thus, we have found the first example of the ring transfor3 (a) Yu. Yu. Morzherin, V. A. Bakulev, E. F. Dankova and V. S. Mokrushin,
mation of 1,2,3-thiadiazole where four atoms of the side chain Khim. Geterotsikl. Soedin1994,4, 548 [Chem. Heterocycl. Compd.
take part in the reaction to afforcH§1,2,3]triazolo[5,1b]- (Engl. Transl), 1994, 438]; If) G. L'abbé, E. Vanderstede, W. Dehaen
[1,3,4]thiadiazine and S. J. Toppefl. Chem. Soc., Perkin Trans.11993, 1719.
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