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Abstract—4-Amino-6-methyl-3-hydrazino-4,5-dihydro-1,2,4-triazine-5-thione reacted with triethyl ortho-
formate or triethyl orthoaceate in ethanol to give a novel heterocyclic system, [1,2,4]triazino[3,4-b][1,2,4,5]-
tetrazine-6-thione. 

* The text was submitted by the authors in English. 

The chemistry of tetrazine and fused tetrazines has 
been extensively reviewed [1, 2]. Tetrazines and 
bicyclic compounds showed a broad spectrum of phar-
macological activity [3]. Their synthesis needs con-
ventional heterocyclization strategies [4, 5]. We are 
interested in heterocyclic compounds containing nitro-
gen and sulfur [6].  

In continuation of our studies on the synthesis of 
heterocyclic system, in the present communication we 
report a facile route to 1,2,4-triazino[3,4-b][1,2,4,5]-
tetrazines. In the preceding communication we de-
scribed the synthesis of 4-amino-6-methyl-3-methyl-
sulfanyl-4,5-dihydro-1,2,4-triazine-5-thione (II) from 
4-amino-6-methyl-3-methylsulfanyl-4,5-dihydro-1,2,4-

triazin-5-one using silica gel-supported P2S5 [7]. Nu-
cleophilic replacement of the methylsulfanyl group in 
the 3-position or of the thioxo group in the 5-position 
of molecule II by the action of hydrazine hydrate can 
produce 3-hydrazino derivative III or 5-hyrazino de-
rivative IV, respectively. We anticipated that regio-
chemical control could be accomplished using an ap-
propriate amount of hydrazine hydrate to replace the 
methylsulfanyl group in the 3-position rather than the 
thioxo group in the 5-position, leading to 4-amino-6-
methyl-3-hydrazino-4,5-dihydro-1,2,4-triazine-5-
thione (III). In fact, this turned out to be the case. 

Cyclocondensation of III with commercially avail-
able ortho esters such as triethyl orthoformate and tri-
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V, R = H; VI, R = Me.  
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ethyl orthoacetate in ethanol gave 7-methyl-1,2-di-
hydro[1,2,4]triazino[3,4-b][1,2,4,5]tetrazine-6-thione 
(V) and 1,2-dihydro-3,7-dimethyl-[1,2,4]triazino- 
[3,4-b][1,2,4,5] tetrazine-6-thione (VI), respectively. 

EXPERIMENTAL 

The melting points were determined on a Reichert 
apparatus and are uncorrected. The IR spectra were 
recorded on a Shimadzu spectrometer. The 1H NMR 
spectra were measured on a Bruker instrument at  
100 MHz. The mass spectra (electron impact, 70 eV) 
were obtained on a Varian CH-7 mass spectrometer. 

4-Amino-6-methyl-3-hydrazino-4,5-dihydro-
1,2,4-triazine-5-thione (III). 4-Amino-6-methyl-3-
methylsulfanyl-4,5-dihydro-1,2,4-triazine-5-thione 
(II), 0.376 mg (2 mmol), was dissolved in 10 ml of  
a 1 : 1 mixture of chloroform with methanol, and 98% 
hydrazine hydrate, 1 ml (excess), was gradually added 
to the solution at 0°C. The mixture was stirred for 1 h 
at room temperature, and the precipitate was filtered 
off, washed with 10 ml of water, and recrystallized 
from methanol. Yield 62%, mp 212–213°C. 1H NMR 
spectrum (DMSO-d6), δ, ppm: 1.95 s (3H, Me), 5.7 s 
(2H, NH2, exchangeable with D2O), 7.49 s (2H, NH2, 
exchangeable with D2O), 11.92 s (1H, NH, exchange-
able with D2O). IR spectrum (KBr), ν, cm–1: 3550, 
3250, 1510, 1420, 1380, 1310, 1280, 1215, 1140, 
1080. Mass spectrum, m/z (Irel, %): 172 (3) [M]+, 171 
(4), 170 (43), 152 (9), 137 (9), 107 (17), 98 (36), 68 
(14), 59 (56), 43 (100), 30 (48). 

7-Methyl-1,2-dihydro[1,2,4]triazino[3,4-b]-
[1,2,4,5]tetrazine-7-thione (V). Compound III,  
344 mg (2 mmol) was dissolved in hot ethanol, triethyl 
orthoformate, 1 ml (excess), was added to the solution, 
and the mixture was heated for 1 h under reflux. The 
mixture was then cooled to room temperature, and the 
precipitate was filtered off, washed with 10 ml of 
ethanol, and recrystallized from ethanol. Yield 284 mg 
(78%), mp 310–311°C. 1H NMR spectrum (DMSO-d6), 
δ, ppm: 1.81 s (3H, Me), 6.9 d (1H, CH), 8.93 s (1H, 
NH, exchangeable with D2O). IR spectrum (KBr), ν, 
cm–1: 3200, 3100, 3000, 1620, 1520, 1460, 1420, 1060, 
705, 670. Mass spectrum, m/z (Irel, %):181 (5) [M]+, 
179 (100), 124 (7.5), 121 (27), 97 (14), 83 (20), 68 
(24), 59 (16), 58 (27), 52 (23), 45 (6), 42 (56), 30 (86). 

3,7-Dimethyl-1,2-dihydro[1,2,4]triazino[3,4-b]-
[1,2,4,5]tetrazine-7-thione (VI).  Triethyl orthoace-

tate, 1 ml (excess), was added to a solution of 344 mg 
(2 mmol) of compound III in 10 ml of hot ethanol, and 
the mixture was heated for 1 h under reflux, the prog-
ress of the reaction being monitored by TLC using 
CHCl3 as eluent. When the reaction was complete, the 
solvent was evaporated to dryness under reduced pres-
sure, and the residue was subjected to column chroma-
tography on silica gel using chloroform–methanol 
(94 : 6) as eluent. Yield 58%, mp 230–231°C. 1H NMR 
spectrum (DMSO-d6), δ, ppm: 1.67 s (3H, Me), 1.82 s 
(3H, Me), 8.9 s (1H, NH, exchangeable with D2O), 
11.8 s (1H, NH, exchangeable with D2O). IR spectrum 
(KBr), ν, cm–1: 3200, 3100, 2970, 1640, 1515, 1480, 
1380, 1350, 1292, 1260, 1100, 1020, 800. Mass spec-
trum, m/z (Irel, %): 195 (8) [M]+, 194 (11), 193 (100), 
164 (12), 141 (49), 136 (28), 98 (19), 96(26), 55(23). 
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