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1,2-dihydro-1,2 4,5 tetrazines.
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Some 3,6-dialkyl, diaryl and diheterocyclic-1,2-dihydro-1,2,4,5-tetrazines have been synthe-
sized from the action of hydrazine on aliphatic selenonesters, and aromatic and heterocyclic

selenoamides.

J. Heterocyclic Chem., 15,1113 (1978)

Our interest in tetrazine compounds prompted us to
try two new possible methods for their synthesis. In the
first method (Scheme 1), 2 moles of selenonesters I re-
acted with 1 mole of hydrazine hydrate in methanol to
yield compounds II, which by reaction with another mole
of hydrazine gave 3,0-dialkyl-1,2-dihydro-1,2,4,5-tetrazines
(I1D).
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In the second method (Scheme 2), aromatic or hetero-
cyclic selenoamides (IV) reacted with hydrazine in an
analogous manner to selenonesters, to yield in the first
step compounds V. The reaction of V with another mole
of hydrazine gave 3,6-diaryl-1,2,4,5-tetrazines (VI).

Scheme 2
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The availability of the starting materials and the sim-
plicity of these procedures provide an easy route to 3,6-
disubstituted-1,2-dihydro-1,2,4,5-tetrazines, which have
earlier been prepared by the following methods:
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The nmr and mass spectral data of the above mentioned
compounds are listed in Table 1.

EXPERIMENTAL

The melting points were determined by a Kofler Hot-Bench
and Maquenne Block apparatus. The pmr spectra were recorded
on a Varian EM-360 spectrometer using TMS as internal standard;
the chemical shift values are expressed in ppm (§). The mass
spectra were determined by a Varian Mat apparatus at 96 ¢V and
at 25.140° by direct insertion into the ion source. All the analyses
were performed by Dornis u. Kolbe, Hohenweg 17, West Germany.
Selenonesters were obtained according to the literature (8). The
method of preparation of aromatic and heterocyclic selenoamides
is given in reference 9.

3,6-Dialkyl-1,2-dihydro-1,2,4,5-tetrazines, General Procedure.

To a solution of 1.51 g. (0.01 mole) of O-ethyl selenoacetate
in 10 ml of methanol was added an excess of hydrazine hydrate
in methanol. After 7 days at room temperature, the elemental
selenium was removed by filtration. Elimination of the solvent in
a rotory film evaporator left a solid which on crystallization in
pyridine gave 0.73 g. (65%) of 1 (Table II).

3,6-Diaryl and Diheterocyclic-1,2-dihydro-1,2,4,4-tetrazines,
General Procedure.

To a solution of 1.98 g. (0.01 mole) of m-tolylselenoamide in
methanol at 0° was added dropwise an excess solution of hydra-
zine hydrate in methanol. Affer 7 days in refrigeration, the solid
was collected. Recrystallization from ethanol provided 7 (Table
IT) (35%), m.p. 203°,

3,6-Diaryl and Diheterocyclic-1,2,4,5-tetrazines, General Pro-
cedure.

Following the general procedure described above with slight
modification, we have obtained in some cases 3,6-disubstituted
tetrazines.

To a hot solution of 1.84 g. (0.01 mole) of benzselenoamide
in methanol was added an excess solution of hydrazine hydrate in
methanol. After 7 days at room temperature, the solid was col-
lected. Recrystallization from ethanol provided 14 (Table III)
(55%) m.p. 188°.

The nmr and mass spectral data for the 3,6-diaryl and dihetero-
heterocyclic tetrazines prepared are listed in Table I'V.
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Compound
No.

14
15

16

Compound
No.

14

15

16

V. I. Cohen

Table III

Vol. 15

Physical Properties and Microanalytical Data of 3,6-Disubstituted 1,2,4,5-Tetrazines

Ar M.p. °C
Cg¢Hs 188
3-CH3C¢Hg 151
2-Thienyl 186

N/N§r Ar
Av)’\N//N
Crystallization

Solvent Yield %
ethanol 55 Ci4H;0Ng Caled.
Found
ethanol 58 Ci16H14Ng Calcd.
Found
ethanol 90 Ci1oHgN4S,  Caled.
Found

Table IV

Elemental Analysis (%)

C

71.81
71.87

73.30
72.85

48.78
48.73

Mass and Nmr Spectral Data of Some 3,6-Disubstituted-1,2,4,5-tetrazines

Ar

CeHs

3.CH3CeHg

2-Thienyl

(a) Recorded in DMSO-dg

163 (1961).

(5) T. P. Sycheva, T. Kh. Trupp, I. V. Lebedeva and M. N.
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N/N\ Ar
|
Ar J\N4N

Ms m/e (%)

39 (7); 43 (16); 50(9); 51
(6); 76 (21), 77 (8); 103
(100); 234(5)

19(7); 89(12); 90(20); 117
(100); 262 (11)

39 (9); 45 (29); 58(19); 64
(7); 70 (6); 82 (3); 109
(100); 246 (11)

(7 P,

(1950).
(8) V.L Cohen, J. Org. Chem., 42 2645 (1977).
(9) V.I. Cohen, Synthesis, in press.

Molecular
Formula

CyaH10Ng
(234)

Ci1eH1aNg
(262)
C10HeN4S:2
(246)

H N S
427 2392
431 2390
5.34 21.36
5.55 21.33

244 2274 26.04
243 2270 26.16

Chemical Shifts, ppm 6 (a)

7.48 (4H, m); 7.82 (4H,
m)

2.48 (6H, s); 7.51 (4H, m);
8.32(4H, m)

7.32 (2H, m); 7.80 (2H,
m); 8.15 (2H, m)

Charbrier and S. H. Renard, C. R. Acad. Sci., 230, 1673



