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Abstract


A new tactic for the synthesis and selective functionalization of [1,2,4]triazolo[4,3-a]pyrazines has been developed using an oxidative cyclization as key step. Furthermore, novel strategies for introducing diverse substituents in all positions of the heterocycle were identified.
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Representative Procedure for the Conversion of 2c into 5 and 8 to 9: 8-Methoxy-3-phenyl[1,2,4]triazolo[4,3-a]pyrazine (5)
To a solution of 8-chloro-3-phenyl[1,2,4]triazolo[4,3-a]pyrazine (2c, 3.95 g, 17.1 mmol) in MeOH (50 mL) was added a freshly prepared 1.0 M solution of NaOMe in MeOH (22.2 mL, 22.2 mmol), and the reaction mixture was stirred at r.t. until full conversion as judged by TLC (1 h). To the reaction was added sat. aqueous NH4Cl (20 mL) and H2O (50 mL). The reaction was extracted with EtOAc (3 × 150 mL), the combined organic phases were washed with brine, dried over MgSO4, and concentrated in vacuo. The crude product was purified by flash chromatography using a gradient of EtOAc and heptane as solvents to yield 3.53 g (99%) of 8-methoxy-3-phenyl[1,2,4]triazolo[4,3-a]pyrazine (5) as a yellow solid; mp 193.8–194.2 °C. 1H NMR (600 MHz, CDCl3): δ = 7.86–7.82 (m, 3 H), 7.62–7.55 (m, 3 H), 7.41 (d, J = 4.9 Hz, 1 H), 4.22 (s, 3 H). 13C NMR (151 MHz, CDCl3): δ = 154.8, 148.8, 140.6, 131.0, 129.6, 128.4, 128.2, 126.1, 110.9, 54.9. HRMS: m/z calcd for C12H11N4O [M + H]+: 227.0927; found: 227.0939.
General Procedure for the Metalation with LDA of 8-Methoxy-3-phenyl[1,2,4]triazolo[4,3-a]pyrazine (5)
A 0.27 M freshly prepared solution of lithium diisopropylamide in THF was added dropwise to a suspension of 8-methoxy-3-phenyl[1,2,4]triazolo[4,3-a]pyrazine (5, 2.00 g, 8.84 mmol) in dry THF (60 mL) cooled at –78 °C (temperature did not exceed –75 °C). The solution was allowed to warm up to –20 °C (very thick brown solution) after which it was recooled to –78 °C. A solution of the corresponding electrophile (1.2 equiv) in dry THF (5 mL) was added dropwise (temperature did not exceed –73 °C). The reaction mixture was stirred at –78 °C for 2 h before it was quenched with sat. aqueous NH4Cl (50 mL) and H2O (50 mL). The reaction was warmed to r.t. and then extracted with EtOAc (3 × 100 mL), and the combined organic phases were washed with brine (300 mL) and dried over Na2SO4, concentrated under reduced pressure, and purified by flash chromatography using a gradient of EtOAc and heptane.
5-Chloro-8-methoxy-3-phenyl[1,2,4]triazolo[4,3-a]pyrazine (6a)
Hexachloroethane was used as the electrophile. The product was isolated as a light yellow solid 150 mg (65%); mp 152.6–154.2 °C. 1H NMR (500 MHz, DMSO-d
          6): δ = 7.71–7.66 (m, 2 H), 7.65–7.60 (m, 1 H), 7.59–7.52 (m, 3 H), 4.14 (s, 3 H). 13C NMR (126 MHz, DMSO-d
          6): δ = 153.8, 149.8, 141.5, 132.1, 131.3, 128.6, 128.0, 126.9, 116.2, 55.5. HRMS: m/z calcd for C12H10ClN4O [M + H]+: 261.0538; found: 261.0533. 
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