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1. X-ray crystallographic data of compound 3a 

 

Figure S1. ORTEP drawing of 

compound 3a (30% probability for the 

thermal ellipsoid). 

 

Table S1. Crystal data and structure refinement for compound 3a. 

CCDC number 2260879 

Identification code 20191014c 

Empirical formula C17 H16 N2 O2 S 

Formula weight 312.38 

Temperature 298.15 K 

Wavelength 0.71073 Å 

Crystal system Monoclinic 

Space group P21/c 

Unit cell dimensions a = 12.6175(5) Å  α = 90°. 

b = 12.5587(5) Å  β = 99.2860(10). 

c = 10.4154(4) Å  γ = 90°. 

Volume 1628.79(11) Å 3 

Z 4 

Density (calculated) 1.274 g/cm3 

μ 0.207 mm-1 

F(000) 656.0 

Crystal size 0.21 × 0.2 × 0.19 mm3 

2Θ range for data collection 5.722 to 55.072° 

Index ranges -16 ≤ h ≤ 16, -16 ≤ k ≤ 16, -13 ≤ l ≤ 13 

Reflections collected 42190 

Independent reflections 3738 [R(int) = 0.0258, R(sigma) = 

0.0119] 

Data / restraints / parameters 3738 / 0 / 201 

Goodness-of-fit on F2 1.088 

Final R indices [I>2sigma(I)] R1 = 0.0429, wR2 = 0.1112 

Final R indices (all data) R1 = 0.0511, wR2 = 0.1204 

Largest diff. peak and hole 0.21 and -0.43 eÅ -3 

 

  

The purified compound 3a is dissolved in a mixed 

solvent of ethyl acetate and petroleum ether, and 

placed in a dark cabinet to slowly evaporate. After 

several days, a colourless bulk crystal was obtained. 

The X-ray crystal-structure determinations were 

obtained on a Bruker Smart CCDC APEX-2 

diffractometer (graphite- monochromated Mo Kα 

radiation, λ=0.71073 nm) at 298 K.  



1. X-ray crystallographic data of compound 5a 

 

Figure S2. ORTEP drawing of 

compound 5a (30% probability for the 

thermal ellipsoid). 

 

Table S2. Crystal data and structure refinement for compound 5a. 

CCDC number 2260880 

Identification code mo_20200109b_0m_a 

Empirical formula C23 H17 N O 

Formula weight 323.38 

Temperature 298.15 K 

Wavelength 0.71073 Å 

Crystal system Triclinic 

Space group P-1 

Unit cell dimensions a = 9.9209(10) Å    α = 113.914(4)°. 

b = 13.3600(16) Å    β = 91.364(4)°. 

c = 14.6495(16) Å    γ = 102.145(5)°. 

Volume 1722.3(3) Å 3 

Z 4 

Density (calculated) 1.247 g/cm3 

μ 0.076 mm-1 

F(000) 680.0 

Crystal size 0.23 × 0.21 × 0.2 mm3 

2Θ range for data collection 5.84 to 55.168° 

Index ranges -12 ≤ h ≤ 12, -17 ≤ k ≤ 17, -19 ≤ l ≤ 19 

Reflections collected 68223 

Independent reflections 7947 [R(int) = 0.0439, R(sigma) = 

0.0241] 

Data / restraints / parameters 7947 / 0 / 451 

Goodness-of-fit on F2 1.046 

Final R indices [I>2sigma(I)] R1 = 0.0547, wR2 = 0.1552 

Final R indices (all data) R1 = 0.0784, wR2 = 0.1779 

Largest diff. peak and hole 0.26 and -0.29 eÅ -3 

 

 

  

The purified compound 5a is dissolved in a mixed 

solvent of ethyl acetate and petroleum ether, and 

placed in a dark cabinet to slowly evaporate. After 

several days, a colourless bulk crystal was obtained. 

The X-ray crystal-structure determinations were 

obtained on a Bruker Smart CCDC APEX-2 

diffractometer (graphite- monochromated Mo Kα 

radiation, λ=0.71073 nm) at 298 K.  



3. NMR spectra for all compounds 

2-Methyl-4-phenyl-1-tosyl-1H-imidazole (3a) 

 

 

 

  



2-Methyl-4-(p-tolyl)-1-tosyl-1H-imidazole (3b) 

 

 

 

  



4-(4-Ethylphenyl)-2-methyl-1-tosyl-1H-imidazole (3c) 

 

 

 

  



4-(4-Methoxyphenyl)-2-methyl-1-tosyl-1H-imidazole (3d) 

 

 

 

  



4-(4-Fluorophenyl)-2-methyl-1-tosyl-1H-imidazole (3e) 

 

 

 

  



4-(4-Chlorophenyl)-2-methyl-1-tosyl-1H-imidazole (3f) 

 

 

 

  



4-(4-Bromophenyl)-2-methyl-1-tosyl-1H-imidazole (3g) 

 

 

 

  



4-(4-(tert-Butyl)phenyl)-2-methyl-1-tosyl-1H-imidazole (3h) 

 

 

 

  



2-Methyl-1-tosyl-4-(4-(trifluoromethyl)phenyl)-1H-imidazole (3i) 

 

 

 

  



2-Methyl-4-(4'-propyl-[1, 1'-biphenyl]-4-yl)-1-tosyl-1H-imidazole (3j) 

 

 

 

  



2-Methyl-4-(m-tolyl)-1-tosyl-1H-imidazole (3k) 

 

 

 

  



4-(3-Chlorophenyl)-2-methyl-1-tosyl-1H-imidazole (3l) 

 

 

 

  



4-(3-Bromophenyl)-2-methyl-1-tosyl-1H-imidazole (3m) 

 

 

 

  



4-(2-Fluorophenyl)-2-methyl-1-tosyl-1H-imidazole (3n) 

 

 

 

  



1-((4-Fluorophenyl)sulfonyl)-2-methyl-4-phenyl-1H-imidazole (3o) 

 

 

 

  



1-((4-Bromophenyl)sulfonyl)-2-methyl-4-phenyl-1H-imidazole (3p) 

 

 

 

  



2-Ethyl-4-phenyl-1-tosyl-1H-imidazole (3q) 

 

 

 

  



4-Phenyl-2-propyl-1-tosyl-1H-imidazole (3r) 

 

 

 

  



2-Butyl-4-phenyl-1-tosyl-1H-imidazole (3s) 

 

 

 

  



(2,5-Diphenyl-1H-pyrrol-3-yl)(phenyl)methanone (5a) 

 

 

 

  



Phenyl(2-phenyl-5-(p-tolyl)-1H-pyrrol-3-yl)methanone (5b) 

 

 

 

  



(5-(4-Ethylphenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5c) 

 

 

 

  



(5-(4-Methoxyphenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5d) 

 

 

 

  



(5-(4-Fluorophenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5e) 

 

 

 

  



(5-(4-Chlorophenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5f) 

 

 

 

  



(5-(4-Bromophenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5g) 

 

 

 

  



(5-(4-(tert-Butyl)phenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5h) 

 

 

 

  



Phenyl(2-phenyl-5-(4'-propyl-[1,1'-biphenyl]-4-yl)-1H-pyrrol-3-yl)methanone (5i) 

 

 

 

  



Phenyl(2-phenyl-5-(m-tolyl)-1H-pyrrol-3-yl)methanone (5j) 

 

 

 

  



(5-(3-Chlorophenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5k) 

 

 

 

  



(5-(3-Bromophenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5l) 

 

 

 

  



(5-(2-Fluorophenyl)-2-phenyl-1H-pyrrol-3-yl)(phenyl)methanone (5m) 

 

 

 

  



(4-Chlorophenyl)(2-(4-chlorophenyl)-5-phenyl-1H-pyrrol-3-yl) methanone (5n) 

 

 

 

  



(2,5-Diphenyl-1H-pyrrol-3-yl) (naphthalen-2-yl) methanone (5o) 

 

 

 

  



(2,5-Diphenyl-1H-pyrrol-3-yl) (thiophen-2-yl) methanone (5p) 

 

 

 

  



(2-Isopropyl-5-phenyl-1H-pyrrol-3-yl) (phenyl)methanone (5q) 

 

 

 

  



Phenyl(5-phenyl-2-propyl-1H-pyrrol-3-yl) methanone (5r) 

 

 

 

  



(2-Butyl-5-phenyl-1H-pyrrol-3-yl) ( phenyl)methanone (5s) 

 

 

 

  



(1,2-Dimethyl-5-phenyl-1H-pyrrol-3-yl) (phenyl)methanone (7a) 

 

 

 

  



1-(2-Methyl-5-phenyl-1-(p-tolyl)-1H-pyrrol-3-yl) ethan-1-one (7b) 

 

 

 

  



2-Methyl-4-phenyl-1H-imidazole (8) 

 

 

 

  



(E)-(2,5-Diphenyl-1H-pyrrol-3-yl) (phenyl)methanone oxime (9) 

 

 

 

  



(1-Methyl-2,5-diphenyl-1H-pyrrol-3-yl) (phenyl)methanone (10) 

 

 

 

  



4. GC-MS spectra for mechanistic investigations 

  

 

 

 

 


