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4HA1,3,4]Thiadiazolo[2,3-c]1,2,4]triazin-4-ones were prepared by cyclization of 3-thio-4-amino-1,2,4-tri-
azine-3,5(2H,4H)diones with a variety of acids in the presence of concentrated sulfuric acid. The synthesis

appears to be general.
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The synthetic route to 4H1,3 4]thiadiazolo[2,3-c][1,2,4]
triazin-4-ones was achieved through ring closure of 3-thio-
4-amino-1,2 4-triazine-3,5(2H,4H)-diones with a number of
acids. Phosphorus oxychloride as a dehydrating agent has
been used when the acids employed are conjugated or aro-
matic, but the reaction fails when the acids are aliphatic
(3). In contrast to this procedure which requires only con-
jugated or aromatic acids, we wish to report a convenient
and general synthesis of 4H{1,3,4]thiadiazolo[2,3-c][1,2,4]}-
triazin-4-ones (3a-f) which involves ring closure of 3-thio-
4-amino-1,2,4-triazine-3,5(2H,4H)-diones (la-f) (4) with
either aliphatic or aromatic acid in the presence of con-
centrated sulfuric acid.

Thus, treatment of 3-thio-4-amino-1,2,4-triazine-3,5(2H,-
4H)diones (1a-f) with an excess of acids (2a-f) in concen-
trated sulfuric acid at 120° for 3 hours afforded the desir-
ed 4H1,3,4]thiadiazolo[2,3-c]1,2,4]triazin-4-ones (3a-f) in
59-94% yield (Equation I).

Other dehydrating agents were examined to achieve the
cyclization reaction. Methanesulfonic acid gave the same
cyclized products, but in low yield (1a, 45%). Consequent-
ly, concentrated sulfuric acid was the reagent of choice
based on yield, handling and treatment.
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The structures of 4H{1,3,4]thiadiazolo[2,3-c][1,2,4]tri-
azin-4-ones (3a-f) were confirmed on the basis of spectro-
scopic data. The ir spectra gave an absorption at
1680-1725 c¢m™, indicating the existence of a carbonyl
group. The pmr spectra of these products (3a-b,g) exhibit
a sharp singlet signal at 6 8.84-9.42 due to H-7 proton,
leading to the conclusion that ring closure occurred.

In conclusion, this reaction appears to be general for
the preparation of 4Hq1,3,4lthiadiazolo[2,3-c)(1,2,4]tri-
azin-4-ones.

EXPERIMENTAL

Melting points are uncorrected. The pmr spectra were obtained on a

Table I

Synthesis of 4H1,3,4]Thiadiazolo[2,3-c][1,2,4]triazin-4-ones (3a-f)

Compound R, R, mp (°C) (a) Isolated
yield (%)

3a t-Bu H 186.5-187.5 76

3b 1-methyl- H 131.6 94

cyclopentyl

3c t-Bu Me 139.1 59

3d t-Bu Et 154.0 75

3e t-Bu Ph 238.6 (b) 84

3f Ph H 206.0-208.0 (c) 83

Formula Calcd./Found
C% H% N% S%
C,H,N,0S 45.69 4.79 26.64 15.25
45.87 481 26.84 14.84
C,H,.N,0S 50.83 5.12 23.71 13.57
50.69 491 23.60 13.31
C,H,,N,0S 48.19 5.39 24.98 14.30
48.07 5.47 24.85 14.07
C,,H,,N,0S 50.40 5.92 23.51 13.46
50.42 5.91 23.50 13.40
c,H, N, 08 58.73 493 19.57 11.20
58.69 4.99 19.44 11.00
C,,H,N,0S 52.17 2.63 24.34 13.93
51.95 2.63 24.02 13.85

(a) Recrystallized from n-hexane-acetone, unless otherwise noted. (b) Recrystallized from acetone. (c) Recrystallized from ethanol.
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Table I1
Physical Data for Compounds 3a-f

Compound Mass (M*) IR (nujol) PMR () (a)
cm™

3a 210 3070, 1680 1.48 s 9H, 8.48 s 1H

3b 236 3070, 1710  1.45 s 3H, 1.50-2.60 m 8H, 8.78
s 1H

3c 224 1690 1.50 s 9H, 2.72 s 3H

3ad 238 1725 142 t(J = 7.5 Hz), 3H, 147 s
9H, 3.00 q (J = 7.5 Hz) 2H

3e (b) 286 1705 147 s 9H, 745782 m 3H,
7.96-8.24 m 2H

3 (c) 230 3060, 1690  7.37-7.86 m 3H, 8.03-8.40 m
2H,942 s 1H

(a) Measured in deuteriochloroform unless otherwise noted. (b) Measured
in DMSO-ds-perdeuterioacetone. (c) Measured in perdeuterioacetone.

Hitachi R-900 spectrometer operating at 60 MHz using TMS as an inter-
nal standard. The ir spectra were recorded on a Hitachi 260-10 spectro-
meter. Mass spectra were run on a Shimadzu LKB-9000B instrument.
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General Procedure for the Synthesis of Compounds 3a-f.

A mixture of compound 1 (2 mmoles) and acid (6 mmoles) in concentra-
ted sulfuric acid (3 mmoles) was stirred at 120° for 3 hours. After cooling,
cold water was added. The product was extracted with chloroform, wash-
ed with water and then dried over anhydrous sodium sulfate. The crystal-
line product obtained by removal of chloroform in vacuo was recrystal-
lized from n-hexane-acetone in 3a-d, acetone in 3e and ethanol in 3f
yielding pure product 3. Physical data and yield are summarized in Table
I and II.
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