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1H NMR spectrum of 3a (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3a (100 MHz, CDCl3) 
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HSQC-2D-NMR spectrum of 3a (400 MHz, CDCl3) 

HMBC-2D-NMR spectrum of 3a (600 MHz, CDCl3) 
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1H NMR spectrum of 3b (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3b (100 MHz, CDCl3) 
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1H NMR spectrum of 3c (400 MHz, CDCl3) 
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1H NMR spectrum of 3d (400 MHz, CDCl3) 
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1H NMR spectrum of 3e (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3e (100 MHz, CDCl3) 
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1H NMR spectrum of 3f (400 MHz, CDCl3) 
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13C{1H} NMR spectrum of 3f (100 MHz, CDCl3) 
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1H NMR spectrum of 3g (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3g (100 MHz, CDCl3) 
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1H NMR spectrum of 3h (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3h (100 MHz, CDCl3) 
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1H NMR spectrum of 3i (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3i (100 MHz, CDCl3) 
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1H NMR spectrum of 3j (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3j (100 MHz, CDCl3) 
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1H NMR spectrum of 3k (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3k (100 MHz, CDCl3) 
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1H NMR spectrum of 3l (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3l (100 MHz, CDCl3) 
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1H NMR spectrum of 3m (400 MHz, CDCl3) 
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1H NMR spectrum of 3n (400 MHz, CDCl3) 
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1H NMR spectrum of 3o (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3o (100 MHz, CDCl3) 
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1H NMR spectrum of 3p (400 MHz, CDCl3) 
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13C{1H} NMR spectrum of 3p (100 MHz, CDCl3) 
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1H NMR spectrum of 3q (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3q (100 MHz, CDCl3) 
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1H NMR spectrum of 3r (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3r (100 MHz, CDCl3) 
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19F NMR spectrum of 3r (376 MHz, CDCl3) 
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1H NMR spectrum of 3s (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3s (100 MHz, CDCl3) 
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1H NMR spectrum of 3t (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3t (100 MHz, CDCl3) 
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1H NMR spectrum of 3u (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3u (100 MHz, CDCl3) 
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1H NMR spectrum of 3v (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3v (100 MHz, CDCl3) 
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1H NMR spectrum of 3w (400 MHz, CDCl3) 
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1H NMR spectrum of 3y (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3y (100 MHz, CDCl3) 
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1H NMR spectrum of 3z (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3z (100 MHz, CDCl3) 
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1H NMR spectrum of 3aa (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3aa (100 MHz, CDCl3) 
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1H NMR spectrum of 3ab (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3ab (100 MHz, CDCl3) 
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1H NMR spectrum of 3ac (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 3ac (100 MHz, CDCl3) 
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1H NMR spectrum of 4a (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 4a (100 MHz, CDCl3) 
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1H NMR spectrum of 4b (400 MHz, CDCl3) 
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1H NMR spectrum of 4c (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 4c (100 MHz, CDCl3) 
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1H NMR spectrum of 4d (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 4d (100 MHz, CDCl3) 
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1H NMR spectrum of 4e (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 4e (100 MHz, CDCl3) 
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1H NMR spectrum of 4f (400 MHz, CDCl3) 
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1H NMR spectrum of 4g (400 MHz, CDCl3) 
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1H NMR spectrum of 4h (400 MHz, CDCl3) N
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1H NMR spectrum of 4i (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 4i (100 MHz, CDCl3) 
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1H NMR spectrum of 4j (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 4j (100 MHz, CDCl3) 
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1H NMR spectrum of 4k (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 4k (100 MHz, CDCl3) 
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1H NMR spectrum of 4l (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 4l (100 MHz, CDCl3) 
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1H NMR spectrum of 6 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 6 (100 MHz, CDCl3) 



S47 

 

 

 

1H NMR spectrum of 7 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 7 (100 MHz, CDCl3) 
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1H NMR spectrum of 9 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 9 (100 MHz, CDCl3) 
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1H NMR spectrum of 10 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 10 (100 MHz, CDCl3) 
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1H NMR spectrum of 11 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 11 (100 MHz, CDCl3) 
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1H NMR spectrum of 13 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 13 (100 MHz, CDCl3) 



S52 

 

 

 

1H NMR spectrum of 15 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 15 (100 MHz, CDCl3) 
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1H NMR spectrum of 16 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 16 (100 MHz, CDCl3) 
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1H NMR spectrum of 18 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 18 (100 MHz, CDCl3) 
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1H NMR spectrum of 19 (400 MHz, CDCl3) 

13C{1H} NMR spectrum of 19 (100 MHz, CDCl3) 
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Figure S1. Thermal ellipsoid plot for 3q with 50 % probability 

The crystal 3q for X-ray crystallographic analysis was obtained via dissolution of the compound in a mixed solvent 
(EtOAc:EtOH, 1:1) and slow evaporation of the solvent at room temperature. 

 

 



S58 

 

Table S1. Crystal data for 1,2,4-triazole-acylpyrrolopyrazine 3q. 
Identification code 1,2,4-triazole-acylpyrrolopyrazine 3q 
Chemical formula C16H12N4O 
Formula weight 276.30 g/mol 
Temperature/K 296(2) K 
Wavelength 0.71073 Å 
Crystal size 0.300 × 0.350 × 0.700 mm 
Crystal habit Clear yellow block 
Crystal system orthorhombic 
Space group Pbca 
Unit cell dimensions a = 17.3854(19) Å    α = 90° 
 b = 7.5604(8) Å      β = 90° 
 c = 20.364(2) Å      γ = 90° 
Volume 2676.7(5) Å3 
Z 8 
Density (calculated) 1.371 g/cm3 
Absorption coefficient 0.090 mm-1 
F(000) 1152 

 


