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Abstract -- Various new type of triazoles, 3-(1,2,4-triazol- 
5-yl)methylene-2-oxo-1,2,3,4-tetrahydroquinoxalines ( 4 - 7 )  and re- - - 
lated compounds (!,!I, were synthesized from 3-hydrazinocarbonyl- 

methylene-2-0x0-l,2,3,4-tetrahydroquinoxaln (1). - 

Various 1,3,4-oxadiazoles have been known to possess fungicidal, herbicidal, and 

bactericidal activities? and we have previously synthesized the new type of 1,3,4- 

oxadiazoles, 3-(1,3,4-oxadiazol-2-yl)methylene-2-oxo-1,2,3,4-tetrahyd~oquinoxa1ines 

( Z ) ,  from 3-hydrazinocarbonylmethylene-2-oxo-1,2,3,4-tetrahydroquinoxaline (i) in 
order to evaluate the above Moreover, many 1,2,4-triazoles have 

been also reported to possess ba~tericidal,~ f~ngicidal,~ pesticidal,5 and plant 

growth regulatory6 activities, hut there have been few reports concerning the syn- 

thesis and biological evaluation of l,2,4-triazoles having a quinoxalinylmethylene 

moiety in the 3- or 5-position. This paper describes a convenient synthesis of the 

above navel type of 1,2,4-triaroles. 

The reaction of 1 (10 g, 45.9 mmol) with ally1 or methyl isothiocyanate (46.1 mmol) - 
in dioxane ( 2 0 0  ml) afforded the thiosemlcarbazide (3$17 (13.73 g, 94.4%) or (3b) 8 - -  
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(12.91 g, 96.7%), respectively. Refluxing of 3.3 or 3b (1 g) with KOH (1.5 eq.) in .- -- 
H20 (30 ml) effected cyclization9 to provide 3-(4-allyl-2H-1.2,4-triazoline-3-thion- 

5-yl)methylene-2-oxo-1,2,3,4-tetrahydroquinoxaline (4a)10 (0.76 g, 81%) or 3-(4- 

methyl-2H-1,2,4-triazo1~ne-3-thi0n-5-yl)methylene-2-oxo-l,2,3,4-tetrahydroquinoxa- 

line (4b)11 (0.28 g, 29.9%), respectively. Refluxing of 3a or 3b (10 g) in 1,8-di- - - 
1 

- - - - 
arabicyclo[5,4,0]-7-undecene (DBU) (2 ml) and n-BuOH (400 ml) also afforded 4a (8.02 
g, 85.5%) or 4h (8.74 g, 93.2%), respectively, in improved yields. In addition, the - - 
reaction of 1 (5 g, 22.9 mmol) with allyl or methyl isathiocyanate (equimolar amount) - 
in DBU (1 ml) and 1-BuOH (200 ml) directly produced 4 a  (4.74 g, 69.1%) or 4b (5.1 g, 

81.5%), respectively. 

Methylation of 4a (4.22 g, 16.7 mmol) with Me1 (2.61 g, 18.4 mmol) in DBU (2.80 g, - - 
18.4 mmol) and EtOH (250 ml) provided 3 - ( 4 - a l l y l - 3 - m e t h y l t h i o - ~ i a z o 1 - 5 - y l ) m e t h y l -  

ene-2-0x0-1,2,3.4-tetrahydroquinoxaline (5)12 (3.37 g, 76.2%). Further refluxing of 

5 (2 g, 6.39 mmol) with. Me1 (1.5 eq.) in DMF (50 ml) induced N2.-methylation13 to re- 

sult in the formation of 3-(4-allyl-2-methyl-1,2,4-triazo1ine-3-thion-5-yl)methyl- 

ene-2-0x0-1,2,3,4-tetrahydroquinoxaline ($)I4 (0.91 g, 45.5%). Moreover, the reac- 

tion of 5 (5 g, 16.0 mmol) with m-chloroperbenzoic acid (MCPBA) (2 eq.) in EtOH (200 - 
ml) caused methylenic ~ - h ~ d r o x ~ l a t i a n ~ ~  and N-oxidation to furnish 3-[I-(4-allyl-3- 

methylthio-~-triazol-5-yl)-l-hydroxy]methylene-2-oxo-l,2,3,4-tetrahydroquinox~line 

2'-oxide (!)I6 (940 mg, la%), but the allyl group was not epoxidized. The N2; 

oxide assignment was based on the following mass and NMR spectral data. The frag- 

mentary [ ~ + - 1 6  (0)l ion peak was observed together with the [MI-17 (OH)] ion peak, 

which was presumably due to the presence of the SMe grpup.17 The methyl and allylic 

proton signals of 7 appeared in a lower magnetic field than those of 5 .  - 

The reaction of 4b (5 g, 18.3 mmol) with NaN02 (3.79 g, 54.9 mmol) in H20 (100 ml) -- 
and AcOH (200 ml) effected hydroxyimination18 and sulfur extrusion to afford 3-[I- 

hydroxyimino-l-(4-methyl-~riazol-5-yl)]methylene-2-oxo-l,2,3,4-tetrahydroquinoxa- 

line (8)" (3.25 g, 65.7%). Heating of 8. (5 g) in polyphosphoric acid (PPA) [H3P04 

(20 ml). P205 (10 g)] produced 3-(4-methyl-~-triazol-5-yl)isoxazolo[4,5-~]quinoxa- 
2 0 line (9) (1.86 g, 39.8%). . 
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