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Supporting Information 

 

General considerations 

All reagents were purchased commercially and used as received. NMR spectra were recorded 

on a 500 MHz Bruker spectrometer. High-resolution mass spectra were recorded on Agilent 

QTOF (Quadrupole time-of-flight) spectrometry device. IR spectra were recorded on a 

PerkinElmer Spectrum 100 FT-IR spectrometer. UV-Vis spectrum of the compounds was 

recorded with Shimadzu UV-1800 spectrophotometer Thin-layer chromatography (TLC) was 

applied using Merck silicagel 60 F254 precoated aluminum-backed plates (0.25 mm). The 

chromatogram was analyzed by UV lamp (254 nm). Flash chromatography was performed on 

silicagel (230–400 mesh). 

X-ray crystallographic data and structure refinement 

Data for the single crystal compound were acquired with Bruker APEX II QUAZAR three-

circle diffractometer. Crystal structure validations and geometrical calculations were applied 

using the Platon software. [1] Mercury software [2] was used for visualization of the .cif files. 

The structure has been solved by the Bruker SHELXTL Software Package and refined using 

OLEX2.refine. [3, 4] The software used for molecular graphics: OLEX2 1.3 [5]; to prepare 

material for publication: OLEX2 1.3. [5] Data integration and reduction were realized with 

SAINT. [5] The crystallographic refinement data is summarized in Table 1. 

 

Figure 1: X-ray structure of compound 5m 

 



 

 

 

 

 

 

 

Table 1: Crystal data and structure refinement for 5m.  

Identification code  CCDC 2168505 

Empirical formula  C11H7F3N5 

Formula weight  266.22 

Temperature/K  296.15 

Crystal system  orthorhombic 

Space group  Pbcm 

a/Å  16.919(12) 

b/Å  10.803(7) 

c/Å  19.598(14) 

α/°  90 

β/°  90 

γ/°  90 

Volume/Å3  3582(4) 

Z  12  

ρcalcg/cm3  1.481 

μ/mm-1  0.128 

F(000)  1620.0 

Crystal size/mm3  0.444 × 0.105 × 0.082 

Radiation  MoKα (λ = 0.71073) 

2Θ range for data collection/°  2.408 to 54.992 

Index ranges  
-21 ≤ h ≤ 21, -14 ≤ k ≤ 14, -25 ≤ 

l ≤ 25 

Reflections collected  35914 

Independent reflections  
4228 [Rint = 0.4487, Rsigma = 

0.2063] 

Data/restraints/parameters  4228/0/283 

Goodness-of-fit on F2  0.966 

Final R indexes [I>=2σ (I)]  R1 = 0.1050, wR2 = 0.2166 

Final R indexes [all data]  R1 = 0.3597, wR2 = 0.3234 

Largest diff. peak/hole / e Å-3  0.29/-0.21 
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Spectral Data 
1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((4-fluorophenyl)diazenyl)pyrazin-2-amine (5a) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((4-fluorophenyl)diazenyl)pyrazin-2-amine (5a) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((4-chlorophenyl)diazenyl)pyrazin-2-amine (5b)

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((4-chlorophenyl)diazenyl)pyrazin-2-amine (5b) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((4-bromophenyl)diazenyl)pyrazin-2-amine (5c) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((4-bromophenyl)diazenyl)pyrazin-2-amine (5c) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((4-(trifluoromethyl)phenyl)diazenyl)pyrazin-2-amine (5d) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((4-(trifluoromethyl)phenyl)diazenyl)pyrazin-2-amine (5d) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((4-nitrophenyl)diazenyl)pyrazin-2-amine  (5e)

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((4-nitrophenyl)diazenyl)pyrazin-2-amine  (5e) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((4-(tert-butyl)phenyl)diazenyl)pyrazin-2-amine (5f) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((4-(tert-butyl)phenyl)diazenyl)pyrazin-2-amine (5f) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((4-ethynylphenyl)diazenyl)pyrazin-2-amine (5g) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((4-ethynylphenyl)diazenyl)pyrazin-2-amine (5g) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-(phenyldiazenyl)pyrazin-2-amine (5h) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-(phenyldiazenyl)pyrazin-2-amine (5h) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((3-fluorophenyl)diazenyl)pyrazin-2-amine (5i) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((3-fluorophenyl)diazenyl)pyrazin-2-amine (5i) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-(m-tolyldiazenyl)pyrazin-2-amine (5j) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-(m-tolyldiazenyl)pyrazin-2-amine (5j) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((3-nitrophenyl)diazenyl)pyrazin-2-amine (5k) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((3-nitrophenyl)diazenyl)pyrazin-2-amine (5k) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-5-((2-chlorophenyl)diazenyl)pyrazin-2-amine (5l) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-5-((2-chlorophenyl)diazenyl)pyrazin-2-amine (5l) 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-2-(3-(2-(trifluoromethyl)phenyl)triaz-2-en-1-yl)pyrazine (5m) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-2-(3-(2-(trifluoromethyl)phenyl)triaz-2-en-1-yl)pyrazine (5m) 

 

 



1H NMR (CDCl3, 500 MHz) spectrum of (E)-2-(3-(2-fluorophenyl)triaz-2-en-1-yl)pyrazine (5n) 

 



13C NMR (CDCl3, 126 MHz) spectrum of (E)-2-(3-(2-fluorophenyl)triaz-2-en-1-yl)pyrazine (5n) 

 


