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Figure S1. Schematic representation of halogen---halogen interactions.

Electrophile Approach

S—
o+ .
o &+ ¢<———=== Nucleophile Approach
C
X S5—

C = Carbon atom, X = Halogen atom

Figure S2. Schematic view of approach of electrophile and nucleophile towards halogen
atom.
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Figure S3. Molecular packing viewed along ac-diagonal in 2N2Br; the structure is

isostructural with 2N2CIl.
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Figure S4. Molecular packing in 2N3Br; the structure is isostructural with 2N3I
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Figure S5. Molecular packing viewed down a-axis in 2N4Cl reveals layered structure of

molecules B (blue) and C (red) encapsulating the layers of molecule A (green).
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Figure S6. Molecular packing in 3N3Br; 3N3Br has similar organization as 3N31.
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Figure S7. Molecular packing in 3N4Cl; it has similar organization as 3N and 3N4Br.
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Experimental:-

A General procedure for cycloaddition reactions with 2/4-nitroflurobenzenes:

Fluoronitrobenzene (100 mg, 0.71 mmol) was mixed with phenyl acetylene (72 mg, 0.71
mmol) in 9:1 DMSO:H,0 (10 mL). To the mixture were added L-proline (16 mg, 0.142
mmol), Na,COs (15 mg, 0.142 mmol), NaNs (55 mg, 0.852 mmol), sodium ascorbate (14
mg, 0.071 mmol), and CuSO4.5H,0 (9 mg, 0.036 mmol). The mixture was stirred for 24-
48 h at 70 °C (bath temperature) and then the mixture was poured into 30 mL of ice-cold
water. The solid residue was filtered and crystallized from appropriate solvent systems to

procure white to yellow crystalline solids in (57-83%) yield.

B General procedure for cycloaddition reactions with 3-azidobenzene:

A mixture of 3-Azidonitrobenzene (116 mg, 0.71 mmol), phenyl acetylene (72 mg, 0.71
mmol) was taken in 9:1 DMSO:H,0O (10 mL) in a round bottom flask and L-proline (16
mg, 0.142 mmol), Na,COs (15 mg, 0.142 mmol), sodium ascorbate (14 mg, 0.071 mmol),
and CuSO4.5H,0O (9 mg, 0.036 mmol) were added to that mixture and the complete
reaction mixture was heated at 70 °C (bath temperature) for 24 h with stirring. The reaction
mixture was cooled to room temperature and diluted with 30 mL of water and combined
water layer was thoroughly extracted with ethyl acetate (3 x 50 mL). Organic layer was
dried over sodium sulphate and concentrated under vacuum. The crude solid was purified
by column chromatography over 230-400 silica using ethyl acetate-light petroleum (1:4) to
obtain white to yellow solids (65-77%). This solid was crystallized from appropriate

solvent system.
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1-(2-Nitrophenyl)-4-phenyl-1H-1,2, 3-triazole (2N): mp: 140-141 °C; "H NMR (200 MHz,
DMSO-dg): 0 7.42-7.56 (m, 3H), 7.83-8.01 (m, 5H), 8.26 (dd, J = 1.1, 8.5 Hz, 1H), 9.20
(s, 1H); C NMR (50 MHz, CDCls): § 120.7 (d), 125.4 (d, 2C), 125.6 (d), 127.4 (d), 128.5
(d), 129.1 (d, 3C), 129.8 (s), 131.3 (s), 134.5 (s), 144.0 (s), 147.1 (s) ppm; Anal. Calcd for
Ci14H10N4O2: C, 63.15; H, 3.79; N, 21.04; O, 12.02; Found: C, 62.99; H, 3.67; N, 21.19.

4-(2-Chlorophenyl)-1-(2-nitrophenyl)-1H-1,2, 3-triazole (2N2Cl): mp: 168-169 °C; 'H
NMR (500 MHz, CDCl3): 0 7.32 (dt, J = 1.6, 7.8 Hz, 1H), 7.41 (dt, J = 1.2, 7.7 Hz, 1H),
7.48 (dd, J = 0.8, 8.0 Hz, 1H), 7.69-7.73 (m, 2H), 7.82 (dt, J = 1.2, 7.8 Hz, 1H), 8.10 (dd,
J =12,8.1 Hz, 1H), 8.32 (dd, J = 1.2, 7.8 Hz, 1H), 8.53 (s, 1H); °C NMR (125 MHz,
CDCl): 6 124.5 (d), 125.6 (d), 127.2 (d), 127.9 (d), 128.4 (s), 129.4 (d), 129.9 (d), 130.1
(s), 130.3 (d), 130.8 (d), 131.3 (s), 133.9 (d), 144.4 (s), 144.5 (s) ppm; Anal. Calcd for
C14HoCIN4O,: C, 55.92; H, 3.02; Cl1, 11.79; N, 18.63; Found: C, 55.87; H, 2.99; Cl, 11.75;
N, 18.59.

4-(2-Bromophenyl)-1-(2-nitrophenyl)-1H-1,2, 3-triazole (2N2Br): mp: 125-126 °C; 'H
(400 MHz, CDCls): 6 7.24 (dt, J = 1.7, 7.8 Hz, 1H), 7.46 (dt, J = 1.2, 7.8 Hz, 1H), 7.68
(dd, J = 1.0, 8.1 Hz, 1H), 7.73 (br. s, 1H), 7.75 (br. s, 1H), 7.83 (dt, J = 1.6, 8.1 Hz, 1H),
8.12 (dd, J= 1.5, 8.2 Hz, 1H), 8.24 (dd, J= 1.8, 7.8 Hz, 1H), 8.56 (s, 1H); ">C (100 MHz,
CDCl): 6 121.3 (s), 124.3 (d), 125.7 (d, 2C), 127.4 (s), 127.8 (d), 128.1 (s), 129.7 (d),
130.7 (d), 130.9 (d), 133.7 (d, 2C), 142.0 (s), 145.9 (s) ppm; Anal. Calcd for C;4HoBrN4O,:
C, 48.72; H, 2.63; Br, 23.15; N, 16.23; O, 9.27; Found: C, 48.98; H, 2.39; Br, 23.19; N,
16.51.

4-(2-Todophenyl)-1-(2-nitrophenyl)-1H-1,2, 3-triazole (2N21): mp: 104-105 °C; 'H NMR
(400 MHz, DMSO-d¢): 6 7.20 (dt, J= 1.7, 7.8 Hz, 1H), 7.55 (dt, J= 1.2, 7.7 Hz, 1H), 7.71
(dd, J= 1.6, 7.7 Hz, 1H), 7.88 (dt, J = 1.5, 7.9 Hz, 1H), 7.93-8.00 (m, 2H), 8.06 (dd, J =
0.8, 8.0 Hz, 1H), 8.27 (dd, J= 1.1, 8.1 Hz, 1H), 9.12 (s, 1H); *C NMR (100 MHz, DMSO-
de): 0 97.9 (s), 125.1 (d), 125.8 (d), 127.9 (d), 128.8 (d), 129.2 (s), 130.6 (d), 130.9 (d),
131.5 (d), 134.7 (d), 134.8 (s), 140.3 (d), 144.2 (s), 148.0 (s) ppm; Anal. Calcd for
C14sHoIN4O,: C, 42.88; H, 2.31; 1, 32.36; N, 14.29; O, 8.16; Found: C, 42.94; H, 2.44; 1,
32.23; N, 14.37.
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4-(3-Chlorophenyl)-1-(2-nitrophenyl)-1H-1,2, 3-triazole (2N3Cl): mp: 128-129 °C; 'H
NMR (400 MHz, DMSO-ds): 0 7.45 (ddd, J = 0.9, 1.9, 8.0 Hz, 1H), 7.53 (t, J = 7.8 Hz,
1H), 7.85-7.89 (m, 1H), 7.91 (d, J = 7.8 Hz, 1H), 7.93-8.01 (m, 3H), 8.24 (dd, J = 1.0, 8.3
Hz, 1H), 9.24 (s, 1H); >C NMR (100 MHz, DMSO-ds): § 123.7 (d), 124.1 (d), 125.2 (d),
125.9 (d), 127.6 (d), 128.5 (d), 129.2 (s), 131.3 (d), 131.6 (d), 132.1 (s), 134.1 (s), 134.8
(d), 144.2 (s), 146.0 (s) ppm; Anal. Calcd for C;4HoCIN4O,: C, 55.92; H, 3.02; Cl, 11.79;
N, 18.63; Found: C, 55.97; H, 2.97; Cl, 11.77; N, 18.67.

4-(3-Bromophenyl)-1-(2-nitrophenyl)-1H-1,2, 3-triazole (2N3Br): mp: 101-102 °C; 'H
(400 MHz, CDCls): 6 7.02—7.44 (m, 3H), 7.58-7.82 (m, 4H), 7.94-8.04 (m, 2H); °C (100
MHz, CDCl;3): 6 121.4 (d), 123.1 (s), 124.5 (d), 125.7 (d), 126.9 (d), 127.90 (d), 129.0 (d),
130.5 (d), 130.8 (d), 131.5 (d), 131.8 (s), 133.8 (d), 144.4 (s), 146.9 (s) ppm; Anal. Calcd
for C14HoBrN4+O,: C, 48.72; H, 2.63; Br, 23.15; N, 16.23; O, 9.27; Found: C, 48.76; H,
2.52; Br, 23.42; N, 16.11.

4-(3-Todophenyl)-1-(2-nitrophenyl)-1H-1,2, 3-triazole (2N31): mp: 150-151 °C; 'H NMR
(400 MHz, DMSO-dp): 6 7.32 (t,J=7.9 Hz, 1H), 7.77 (br d, J = 7.9 Hz, 1H), 7.88 (dt, J =
1.7, 7.8 Hz, 1H), 7.95-8.03 (m, 3H), 8.25 (dd, J= 1.1, 8.2 Hz, 1H), 8.30 (brt, J= 1.5 Hz,
1H), 9.26 (s, 1H); >C NMR (100 MHz, DMSO-ds): § 95.7 (s), 123.6 (d), 124.8 (d), 125.9
(d), 127.6 (d), 129.2 (s), 131.5 (d), 131.6 (d), 132.2 (s), 133.9 (d), 134.8 (d), 137.2 (d),
144.2 (s), 145.7 (s) ppm; Anal. Caled for C;4HoIN4Os: C, 42.88; H, 2.31; I, 32.36; N,
14.29; O, 8.16; Found: C, 42.97; H, 2.19; 1, 32.43; N, 14.38.

4-(4-Chlorophenyl)- 1-(2-nitrophenyl)-1H-1,2,3-triazole (2N4Cl): mp: 136-138 °C; 'H
NMR (500 MHz, CDCls): 0 7.43 (d, J = 8.4 Hz, 2H), 7.67 (dd, J = 1.2, 7.7 Hz, 1H), 7.72
(dt, J=1.2, 7.7 Hz, 1H), 7.80-7.84 (m, 3H), 8.08 (s, 1H), 8.10 (dd, J = 1.2, 8.1 Hz, 1H);
BC NMR (125 MHz, CDCls): § 121.1 (d), 125.6 (d), 127.2 (d, 2C), 127.9 (d), 128.2 (s),
129.1 (d, 2C), 130.1 (s), 130.9 (d), 133.9 (d), 134.4 (s), 144.3 (s), 147.3 (s) ppm; Anal.
Calcd for C14HoCIN4O,: C, 55.92; H, 3.02; C1, 11.79; N, 18.63; Found: C, 55.94; H, 2.99;
Cl, 11.74; N, 18.60.

4-(4-Bromophenyl)-1-(2-nitrophenyl)-1H-1,2, 3-triazole (2N4Br): mp: 136-137 °C; 'H
(400 MHz, CDCl3): 6 7.40-7.50 (m, 1H), 7.57 (dt, J= 2.2, 8.7 Hz, 1H), 7.65-7.88 (m, 5H),
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8.06 (s, 1H), 8.06-8.22 (m, 1H); ">C (100 MHz, CDCLs): § 121.0 (d), 122.7 (s), 125.6 (d),
127.5 (d, 2C), 127.9 (d), 129.8 (d), 130.8 (d), 132.2 (d, 2C), 132.4 (d), 133.8 (d), 144.4 (s),
147.4 (s) ppm; Anal. Calcd for C14HoBrN4O,: C, 48.72; H, 2.63; Br, 23.15; N, 16.23; O,
9.27; Found: C, 48.44; H, 2.40; Br, 23.11; N, 16.41.

4-(4-lodophenyl)-1-(2-nitrophenyl)-1H-1,2,3-triazole (2N41): mp: 158-159 °C; 'H NMR
(400 MHz, DMSO-dg): 6 7.73-7.75 (m, 2H), 7.86 (dd, J = 1.8, 8.0 Hz, 1H), 7.87-7.89 (m,
2H), 7.96 (dt, J = 1.8, 8.0 Hz, 1H), 8.00 (dt, /= 1.2, 8.0 Hz, 1H), 8.25 (dd, /= 1.2, 8.1 Hz,
1H), 9.21 (s, 1H); >C NMR (100 MHz, DMSO-de): § 94.6 (s), 123.2 (d), 125.8 (d), 127.5
(d, 2C), 127.6 (d), 129.1 (s), 129.6 (s), 131.5 (d), 134.7 (d), 138.0 (d, 2C), 144.2 (s), 146.4
(s) ppm; Anal. Caled for C;4HoIN4Os: C, 42.88; H, 2.31; I, 32.36; N, 14.29; O, 8.16;
Found: C, 42.79; H, 2.21; 1, 32.23; N, 14.36.

1-(3-Nitrophenyl)-4-phenyl-1H-1,2, 3-triazole (3N): mp: 204-205 °C; "H NMR (200 MHz,
DMSO-d¢): 6 7.40-7.50 (m, 3H), 7.78 (t, J = 8.21 Hz, 1H), 7.91-7.93 (m, 2H), 8.25-8.33
(m, 2H), 8.30 (s, 1H), 8.65 (t, J = 2.20 Hz, 1H); °C NMR (50 MHz, DMSO-dg):  115.0
(d), 120.4 (d), 123.5 (d), 125.8 (d, 2C), 126.3 (d), 128.9 (d), 129.5 (d, 2C), 130.2 (s), 132.0
(d), 137.5 (s), 148.1 (s), 148.9 (s) ppm; Anal. Calcd for C;4H;9N4O3: C, 63.15; H, 3.79; N,
21.04; O, 12.02; Found: C, 63.06; H, 3.88; N, 20.89.

4-(2-Chlorophenyl)-1-(3-nitrophenyl)-1H-1,2, 3-triazole (3N2Cl): mp: 149-150 °C; 'H
NMR (500 MHz, CDCl3): ¢ 7.35 (dt, J = 1.7, 7.6 Hz, 1H), 7.43 (dt, J = 1.2, 7.6 Hz, 1H),
7.48 (dd, J = 1.0, 8.1 Hz, 1H), 7.70 (t, J = 8.3 Hz, 1H), 8.26 (dd, J = 1.9, 8.1 Hz, 1H), 8.33
(dt, J = 1.7, 7.8 Hz, 2H), 8.69 (t, J = 2.2 Hz, 1H), 8.74 (s, 1H); *C NMR (125 MHz,
CDCl): 0 115.3 (d), 120.9 (d), 123.3 (d), 126.0 (d), 127.3 (d), 128.3 (s), 129.7 (d), 130.0
(d), 130.4 (d), 131.0 (d), 131.4 (s), 137.7 (s), 145.3 (s), 149.0 (s) ppm; Anal. Calcd for
C14HoCIN4O,: C, 55.92; H, 3.02; Cl, 11.79; N, 18.63; Found: C, 55.97; H, 2.97; Cl, 11.73;
N, 18.60.

4-(2-Bromophenyl)-1-(3-nitrophenyl)-1H-1,2,3-triazole (3N2Br): mp: 131-132 °C. 'H
(400 MHz, CDCls): 6 7.25 (ddd, J = 1.8, 7.4, 9.2 Hz, 1H), 7.46 (dt, J = 1.3, 7.8 Hz, 1H),
7.69 (dd, J=1.1, 8.1 Hz, 1H), 7.78 (t, J = 8.2 Hz, 1H), 8.20 (dd, J= 1.8, 7.8 Hz, 1H), 8.27
(ddd, J = 1.0, 2.1, 8.2 Hz, 1H), 8.33 (ddd, J = 1.0, 2.1, 8.2 Hz, 1H), 8.66 (t, J = 2.1 Hz,
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1H), 8.79 (s, 1H): *C (100 MHz, CDCl3): d 115.3 (d), 120.6 (d), 121.3 (s), 123.2 (d),
126.0 (d), 127.9 (d), 129.9 (d), 130.4 (s), 130.8 (d), 131.0 (d), 133.7 (d), 137.8 (s), 146.6
(s), 149.1 (s) ppm; Anal. Calcd for C4HoBrN4O,: C, 48.72; H, 2.63; Br, 23.15; N, 16.23;
0, 9.27; Found: C, 49.00; H, 2.81; Br, 23.42; N, 16.11.

4-(2-lIodophenyl)-1-(3-nitrophenyl)-1H-1,2,3-triazole (3N21): mp: 122-123 °C; 'H NMR
(400 MHz, DMSO-dq): 6 7.22 (dt, J= 1.7, 7.8 Hz, 1H), 7.55 (dt, J= 1.1, 7.6 Hz, 1H), 7.68
(dd, J=1.6, 7.7 Hz, 1H), 7.95 (t, J = 8.2 Hz, 1H), 8.06 (dd, J= 0.9, 7.9 Hz, 1H), 8.37 (br
dd,J=1.7, 8.3 Hz, 1H), 8.50 (brdd, J= 1.7, 8.2 Hz, 1H), 8.83 (t,J= 2.1 Hz, 1H), 9.44 (s,
1H); *C NMR (100 MHz, DMSO-dy): 6 98.1 (s), 115.1 (d), 122.5 (d), 123.5 (d), 126.4 (d),
128.8 (d), 130.8 (d), 131.0 (d), 131.9 (d), 134.9 (s), 137.3 (s), 140.2 (d), 148.9 (s), 149.0 (s)
ppm; Anal. Caled for C;4HoIN4O,: C, 42.88; H, 2.31; 1, 32.36; N, 14.29; O, 8.16; Found: C,
42.81; H,2.42;1,32.27; N, 14.41.

4-(3-Chlorophenyl)-1-(3-nitrophenyl)-1H-1,2, 3-triazole (3N3Cl): mp: 185-186 °C; 'H
NMR (500 MHz, DMSO-dg): 6 7.40 (dd, J = 1.0, 7.7 Hz, 1H), 7.50 (t, J = 7.9 Hz, 1H),
7.86-7.91 (m, 3H), 8.30 (dd, J = 1.6, 8.3 Hz, 1H), 8.37 (dd, J = 1.4, 8.0 Hz, 1H), 8.68 (t, J
= 2.0 Hz, 1H), 9.57 (s, 1H); °C NMR (125 MHz, DMSO-ds): § 114.6 (d), 120.8 (d), 123.4
(d), 124.0 (d), 125.2 (d), 125.9 (d), 128.4 (d), 131.2 (d), 131.8 (d), 132.1 (s), 134.0 (s),
137.2 (s), 146.5 (s), 148.7 (s) ppm; Anal. Calcd for C;4HoCIN4O;: C, 55.92; H, 3.02; CI,
11.79; N, 18.63; Found: C, 55.94; H, 2.99; CI, 11.80; N, 18.67.

4-(3-Bromophenyl)-1-(3-nitrophenyl)-1H-1,2, 3-triazole (3N3Br): mp: 195-196 °C; 'H
(400 MHz, DMSO-d¢): 6 7.37-7.54 (m, 2H), 7.84-7.99 (m, 2H), 8.14 (t, / = 1.6 Hz, 1H),
8.32 (dd, J=1.6, 8.3 Hz, 1H), 8.46 (dd, J= 1.6, 8.3 Hz, 1H), 8.86 (t, J = 2.0 Hz, 1H), 9.58
(s, 1H); °C (100 MHz, DMSO-d): 0 112.7 (d), 118.5 (d), 120.7 (s), 121.1 (d), 122.4 (d),
123.8 (d), 126.4 (d), 129.1 (d), 129.2 (d), 129.6 (d), 130.6 (s), 135.6 (s), 144.8 (s), 146.9 (s)
ppm; Anal. Calcd for Ci4HoBrN4O,: C, 48.72; H, 2.63; Br, 23.15; N, 16.23; O, 9.27;
Found: C, 48.91; H, 2.83; Br, 23.09; N, 16.06.

4-(3-Todophenyl)-1-(3-nitrophenyl)-1H-1,2, 3-triazole (3N31): mp: 198-199 °C; 'H NMR
(400 MHz, DMSO-dg): 6 7.33 (t, J= 7.8 Hz, 1H), 7.77 (br d, J = 8.0 Hz, 1H), 7.94 (t, J =
8.2 Hz, 1H), 8.00 (br d,J = 7.8 Hz, 1H), 8.31 (t,J= 1.5 Hz, 1H), 8.36 (dd, J= 1.8, 8.2 Hz,
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1H), 8.45 (dd, J = 1.8, 8.1 Hz, 1H), 8.77 (t, J = 2.0 Hz, 1H), 9.65 (s, 1H); *C NMR (100
MHz, DMSO-dg): 6 95.7 (s), 114.7 (d), 120.9 (d), 123.4 (d), 123.7 (d), 126.1 (d), 131.4 (d),
131.9 (d), 132.3 (s), 133.9 (d), 137.2 (d), 137.3 (s), 146.3 (s), 146.8 (s) ppm; Anal. Calcd
for C14HoIN4O;: C, 42.88; H, 2.31; 1, 32.36; N, 14.29; O, 8.16; Found: C, 43.02; H, 2.39; 1,
32.48; N, 14.17.

4-(4-Chlorophenyl)-1-(3-nitrophenyl)-1H-1,2, 3-triazole (3N4Cl): mp: 223-224 °C; 'H
NMR (200 MHz, DMSO-dy): ¢ 7.37 (dd, J = 2.2, 8.5 Hz, 2H), 7.74-7.88 (m, 3H), 8.17
(dd, J = 1.6, 8.0 Hz, 1H), 8.31-8.36 (m, 1H), 8.72 (t, J = 2.1 Hz, 1H), 9.37 (s, 1H); °C
NMR (125 MHz, DMSO-ds): 6 113.2 (d), 118.1 (d), 121.3 (d), 124.1 (d), 125.6 (d, 2C),
127.4 (d, 2C), 127.5 (s), 129.7 (d), 132.1 (s), 136.2 (s), 145.7 (s), 147.3 (s) ppm; Anal.
Calcd for C14HoCIN4O,: C, 55.92; H, 3.02; Cl1, 11.79; N, 18.63; Found: C, 55.88; H, 2.99;
CL, 11.79; N, 18.69.

4-(4-Bromophenyl)-1-(3-nitrophenyl)-1H-1,2, 3-triazole (3N4Br): mp: 230-231 °C; 'H
(400 MHz, DMSO-dg): 0 7.46 (br. s, 1H), 7.50 (br. s, 1H), 7.71-7.78 (m, 3H), 8.18 (dd, J =
2.1, 8.1 Hz, 1H), 8.30 (dd, J = 2.5, 8.2 Hz, 1H), 8.68 (t, J = 2.1 Hz, 1H), 9.35 (s, 1H); "°C
(100 MHz, DMSO-de): 6 112.8 (d), 118.2 (d), 120.0 (s), 121.2 (d), 123.9 (d), 125.1 (d),
125.6 (d), 127.5 (s), 127.7 (d), 129.7 (d), 130.1 (d), 135.7 (s), 145.3 (s), 146.9 (s) ppm;
Anal. Calced for C14HoBrN4O,: C, 48.72; H, 2.63; Br, 23.15; N, 16.23; O, 9.27; Found: C,
48.75; H, 2.81; Br, 23.23; N, 16.30.

4-(4-Todophenyl)-1-(3-nitrophenyl)-1H-1,2, 3-triazole (3N41): mp: 217-218 °C; 'H NMR
(400 MHz, DMSO-dg): 6 7.74-7.76 (m, 2H), 7.88-7.90 (m, 2H), 7.94 (t, J = 8.2 Hz, 1H),
8.34-8.37 (m, 1H), 8.43-8.46 (m, 1H), 8.77 (t, J = 2.1 Hz, 1H), 9.61 (s, 1H); °C NMR
(100 MHz, DMSO-dg): 0 94.8 (s), 114.8 (d), 120.6 (d), 123.5 (d), 126.2 (d), 127.5 (d, 2C),
129.7 (s), 131.9 (d), 137.3 (s), 138.1 (d, 2C), 147.0 (s), 148.8 (s) ppm; Anal. Calcd for
Ci4HoIN4O,: C, 42.88; H, 2.31; 1, 32.36; N, 14.29; O, 8.16; Found: C, 42.77; H, 2.42; 1,
32.22; N, 14.40.

1-(4-Nitrophenyl)-4-phenyl-1H-1,2, 3-triazole (4N): mp: 236-238 °C; "H NMR (200 MHz,
DMSO-d¢): 0 7.41-7.56 (m, 3H), 7.93-7.98 (m, 2H), 8.23-8.28 (m, 2H), 8.47-8.51 (m,
2H), 9.48 (s, 1H); C NMR (125 MHz, DMSO-dq): ¢ 120.1 (d), 120.6 (d, 2C), 125.5 (d,
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20), 125.7 (d, 2C), 128.7 (d), 129.2 (d, 2C), 129.8 (s), 140.9 (s), 146.8 (s), 147.9 (s) ppm;
Anal. Calcd for C14H(N4Oy: C, 63.15; H, 3.79; N, 21.04; O, 12.02; Found: C, 63.31; H,
3.53; N, 20.91.

4-(2-Chlorophenyl)-1-(4-nitrophenyl)-1H-1,2, 3-triazole (4N2Cl): mp: 214-216 °C; 'H
NMR (400 MHz, DMSO-dg): 0 7.44-7.52 (m, 2H), 7.62 (d, J = 7.5 Hz, 1H), 8.08 (dd, J =
1.5, 7.5 Hz, 1H), 8.33 (d, J = 8.8 Hz, 2H), 8.45 (d, J = 9.0 Hz, 2H), 9.42 (s, 1H); °C NMR
(100 MHz, DMSO-dg): § 120.8 (d, 2C), 122.5 (d), 125.4 (d, 2C), 127.6 (d), 128.3 (s), 130.0
(d), 130.1 (d), 130.3 (d), 130.8 (s), 140.7 (s), 144.4 (s), 146.8 (s) ppm; Anal. Calcd for
C1sHoCIN,O,: C, 55.92; H, 3.02; Cl, 11.79; N, 18.63; Found: C, 55.97; H, 2.97; Cl, 11.77;
N, 18.67.

4-(2-Bromophenyl)-1-(4-nitrophenyl)-1H-1,2,3-triazole ~ (4N2Br): mp: 170-171 °C; 'H
(400 MHz, CDCls): 0 7.26 (ddd, J = 1.8, 7.4, 9.2 Hz, 1H), 7.47 (dt, J = 1.2, 7.8 Hz, 1H),
7.69 (dd, J=1.2,7.9 Hz, 1H), 8.04 (t,J=2.6 Hz, 1H), 8.09 (t,J= 2.6 Hz, 1H), 8.2 (dd, J =
1.6, 7.8 Hz, 1H), 8.42 (t, J = 2.6 Hz, 1H), 8.47 (t, J = 2.6 Hz, 1H), 8.79 (s, 1H); *C (100
MHz, CDCls): 6 120.5 (d), 121.3 (s), 124.1 (d), 124.9 (d), 125.6 (d), 127.9 (d), 130.0 (d),
130.2 (d), 130.8 (d), 131.9 (s), 133.8 (d), 141.1 (s), 146.7 (s), 147.3 (s) ppm; Anal. Calcd
for C14HoBrN4O;: C, 48.72; H, 2.63; Br, 23.15; N, 16.23; O, 9.27; Found: C, 48.57; H,
2.90; Br, 22.89; N, 16.12.

4-(2-Todophenyl)-1-(4-nitrophenyl)-1H-1,2, 3-triazole (4N2I): mp: 148-149 °C; 'H NMR
(400 MHz, DMSO-ds): 6 7.22 (dt, J= 1.7, 7.7 Hz, 1H), 7.55 (dt, J= 1.1, 7.5 Hz, 1H), 7.67
(dd, J=1.6, 7.7 Hz, 1H), 8.06 (dd, J = 0.9, 7.9 Hz, 1H), 8.29-8.33 (m, 2H), 8.47-8.51 (m,
2H), 9.36 (s, 1H); >*C NMR (100 MHz, DMSO-dg): § 98.0 (s), 120.9 (d, 2C), 122.4 (d),
125.8 (d, 2C), 128.7 (d), 130.8 (d), 131.0 (d), 134.8 (s), 140.1 (d), 140.9 (s), 147.0 (s),
149.13 (s) ppm; Anal. Calcd for Ci4HoIN4O,: C, 42.88; H, 2.31; 1, 32.36; N, 14.29; O,
8.16; Found: C, 42.96; H, 2.43; 1, 32.48; N, 14.17.

4-(3-Chlorophenyl)- 1-(4-nitrophenyl)-1H-1,2,3-triazole (4N3Cl): mp: 222-223 °C; 'H
NMR (400 MHz, DMSO-dp): 0 7.40 (dd, J = 0.9, 8.0 Hz, 1H), 7.48 (t, J = 8.0 Hz, 1H),
7.85(d,J =7.8 Hz, 1H), 7.90 (t,J = 1.9 Hz, 1H), 8.15 (d, J = 9.0 Hz, 2H), 8.41 (d,J = 9.0
Hz, 2H), 9.49 (s, 1H); >C NMR (100 MHz, DMSO-de): § 120.7 (d, 2C), 120.9 (d), 124.1
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(d), 125.3 (d), 125.9 (d, 2C), 128.5 (d), 131.3 (d), 132.0 (s), 134.1 (s), 140.9 (s), 146.7 (s),
147.0 (s) ppm; Anal. Calcd for C;4HyCIN4O,: C, 55.92; H, 3.02; Cl, 11.79; N, 18.63;
Found: C, 55.87; H, 3.03; Cl, 11.73; N, 18.61.

4-(3-Bromophenyl)-1-(4-nitrophenyl)-1H-1,2, 3-triazole  (4N3Br): mp: 217-218 °C; 'H
(400 MHz, DMSO-dg): 6 7.36-7.54 (m, 2H), 7.96 (dt, J= 1.8, 7.6 Hz, 1H), 8.14 (t,J= 1.6
Hz, 1+H), 8.26, 8.31, 8.45, 8.51 (4br. m, 4H), 9.47 (s, 1H); °C (100 MHz, DMSO-dy): 0
118.6 (d, 2C), 120.8 (d), 122.6 (s), 123.8 (d), 124.1 (d), 126.5 (d), 127.4 (d), 129.1 (d),
129.4 (d), 130.5 (s), 139.3 (s), 145.0 (s), 145.1 (s) ppm; Anal. Caled for C4H9BrN4O;: C,
48.72; H, 2.63; Br, 23.15; N, 16.23; O, 9.27; Found: C, 48.63; H, 2.88; Br, 23.29; N, 16.48.

4-(3-Todophenyl)-1-(4-nitrophenyl)-1H-1,2, 3-triazole (4N31): mp: 188-189 °C; 'H NMR
(400 MHz, DMSO-de): 6 7.18 (t, J= 7.9 Hz, 1H), 7.63 (dt, J = 1.2, 8.0 Hz, 1H), 7.90-7.92
(m, 1H), 8.17-8.21 (m, 2H), 8.26 (t, J = 1.5 Hz, 1H), 8.36-8.39 (m, 2H), 9.29 (s, 1H); "°C
NMR (100 MHz, DMSO-ds): 6 94.6 (s), 119.6 (d), 120.1 (d, 2C), 124.6 (d), 125.2 (d, 2C),
130.6 +(d), 131.9 (s), 134.0 (d), 136.9 (d), 140.9 (s), 146.5 (s), 146.6 (s) ppm; Anal. Calcd
for C14HoIN4O;: C, 42.88; H, 2.31; 1, 32.36; N, 14.29; O, 8.16; Found: C, 42.74; H, 2.16; 1,
32.51; N, 14.46.

4-(4-Chlorophenyl)-1-(4-nitrophenyl)-1H-1,2, 3-triazole (4N4Cl): mp: 246-248 °C; 'H
NMR (400 MHz, DMSO-dg): 0 7.58 (d, J = 5.6 Hz, 2H), 7.95 (d, J = 5.6 Hz, 2H), 8.23 (d,
J =7.0 Hz, 2H), 8.48 (d, J = 7.0 Hz, 2H), 9.53 (s, 1H); °C NMR (100 MHz, DMSO-dj): 0
120.5 (d), 120.6 (d, 2C), 125.8 (d, 2C), 127.2 (d, 2C), 128.8 (s), 129.3 (d, 2C), 133.2 (s),
140.9 (s), 146.9 (s, 2C) ppm; Anal. Calcd for C14HoCIN4O,: C, 55.92; H, 3.02; Cl, 11.79;
N, 18.63; Found: C, 55.87; H, 2.95; C1, 11.72; N, 18.58.

4-(4-Bromophenyl)-1-(4-nitrophenyl)-1H-1,2, 3-triazole  (4N4Br): mp: 149-150 °C; 'H
(400 MHz, DMSO-d¢): 0 7.64 (t, J= 2.1 Hz, 1H), 7.77 (t, J= 1.7 Hz, 1H), 7.82 (t, /= 2.3
Hz, 1H), 8.01 (t,J=2.1 Hz, 1H), 8.06 (t,J=2.0 Hz, 1H), 8.28 (t, /= 1.8 Hz, 1H), 8.44 (t,
J=1.9 Hz, 1H), 8.48 (t, J= 2.1 Hz, 1H), 9.49 (s, 1H); °C (100 MHz, DMSO-de):  118.2
(d), 118.5 (d, 2C), 119.9 (s), 123.7 (d, 2C), 125.5 (d, 2C), 127.3 (s), 130.1 (d, 2C), 139.1
(s), 144.9 (s), 145.2 (s) ppm; Anal. Calcd for C;4HyBrN4O,: C, 48.72; H, 2.63; Br, 23.15;
N, 16.23; O, 9.27; Found: C, 48.70; H, 2.40; Br, 23.43; N, 16.01.
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4-(4-Todophenyl)-1-(4-nitrophenyl)-1H-1,2, 3-triazole (4N41): mp: 248-249 °C; 'H NMR
(500 MHz, DMSO-ds): 0 7.76 (d, J = 8.4 Hz, 2H), 7.90 (d, J = 8.3 Hz, 2H), 8.25 (d,/=9.1
Hz, 2H), 8.51 (d, J = 9.0 Hz, 2H), 9.59 (s, 1H); °C NMR (125 MHz, DMSO-ds): 6 98.0
(s), 120.6 (d), 120.7 (d, 2C), 126.0 (d, 2C), 127.6 (d, 2C), 129.5 (s), 138.1 (d, 2C), 141.0
(s), 146.0 (s), 147.2 (s) ppm; Anal. Calcd for C14H9IN4O,: C, 42.88; H, 2.31; I, 32.36; N,
14.29; O, 8.16; Found: C, 42.77; H, 2.17; 1, 32.49; N, 14.46.
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Crystallographic details

Crystal structure analysis of non-halo (2N, 3N and 4N) and bromo derivatives (2N2Br,
2N3Br, 2N4Br, 3N2Br, 3N3Br, 3N4Br, 4N2Br, 4N3Br and 4N4Br) have been reported
earlier from our group (C. V. Ramana, S. Chatterjee, K. A. Durugkar and R. G. Gonnade,
CrystEngComm 2009, 11, 143). These data were directly used in the analysis without
further refinement. The crystal structure data for these compounds is given in Table S1, for

ready reference.
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Table S1: Summary of crystallographic data for non-halo and bromo derivatives

2N 2N2Br 2N3Br 2N4Br 3N 3N2Br
Chemical formula C14H10N402 C14H9BrN402 C14H9BrN402 C14H9BrN402 C14H1()N402 C14H9B1‘N402
M, 266.26 345.16 345.16 345.16 266.26 345.16
Crystal Size 0.43x0.41x0.26  0.77x0.68x0.54  0.51x0.23x0.13 0.68x0.25x0.20  0.31x0.22x0.20  0.76x0.07x0.06
Temp. (K) 297(2) 297(2) 297(2) 297(2) 297(2) 297(2)
Crystal system monoclinic monoclinic Monoclinic Monoclinic monoclinic monoclinic
Space group P2,/n P2i/n P2i/n P2i/c P2/c P2i/n
alA 12.180(4) 12.388(13) 9.2835(11) 5.4468(9) 8.502(3) 7.228(7)
blIA 7.501(3)) 8.051(9) 7.2943(9) 20.778(3) 5.3559(18) 13.308(13)
c/A 14.277(5) 14.256(15) 20.794(2) 12.482(2) 27.363(9) 14.521(15)
ol 90 90 90 90 90 90
pr 100.286(7) 103.305(18) 97.444(2) 102.427(3) 95.564(6) 93.675(19)
° 90 90 90 90 90 90
VIA3 1283.5(8) OO0000000139 1396.2(3) 1379.6(4) 1240.1(7) 1394(2)
Z, Decarc/g cm™ 4,1.378 4,1.657 4,1.642 4,1.662 4,1.426 4,1.645
O/mm™ 0.097 2.981 2.954 2.989 0.100 2.959
F(000) 552 688 688 688 552 688
O max/° 26.0 25.0 25.0 25.0 25.0 25.0
Absor. Correction multi-scan multi-scan multi-scan multi-scan multi-scan multi-scan
Tin 0.960 0.207 0.314 0.236 0.970 0.212
Tonax 0.975 0.296 0.700 0.586 0.980 0.852
Reflections collected 9605 6344 8147 6843 5402 9670
Unique reflections 2513 2419 2448 2427 2170 2455
Observed reflections 1661 1685 1881 1896 1779 1522
h, k, 1 (min, max) (-14,15),(-9,9),  (-12,14),(-7,9), (-11,10),(-8,8), (-6,6),(-22,24), (-10,10),(-6,6), (-8,8), (-15,13),
(-17,17) (-16, 16) (-24, 24) (-9, 14) (-32,25) (-17,17)
Rint 0.0446 0.052 0.024 0.0221 0.036 0.0269
Number of parameters 221 190 190 226 181 379
R, _obs, R all 0.062, 0.0.0100 0.047, 0.070 0.0369, 0.0518 0.0361, 0.0503 0.0525, 0.0655 0.0342, 0.0492
WR,_obs, wR,_all 0.130, 0.148 0.124,0.138 0.0876, 0.0942 0.0823, 0.0889 0.1260, 0.1328 0.0785, 0.0847
GoF 1.098 0.96 1.03 1.045 1.038 1.023
AP Panin/ €A™ 0.16,-0.15 0.92,-0.28 0.57,-0.39 0.66,-0.51 0.17,-0.15 0.44,-0.29
CCDC No. 679556 679554 679558 679559 679560 679561
3N3Br 3N4Br 4N 4N2Br 4N3Br 4N4Br
Chemical formula C14H9BI'N402 C14H9BI'N402 C14H10N402 C14H9BI'N402 C14H9BYN402 C14H9BI'N402
M, 266.26 345.16 266.26 345.16 266.26 345.16
Crystal Size 0.33x0.26%0.09 0.37x0.32%0.03 0.69x0.52%0.08 0.68x0.25%0.20 0.88x0.13%0.08 0.82x0.43x0.12
Temp. (K) 297(2) 297(2) 297(2) 297(2) 297(2) 297(2)
Crystal system Triclinic Monoclinic triclinic Monoclinic monoclinic Triclinic
Space group P-1 P2/n P-1 C2/e P2/c P-1
alA 7.4402(6) 8.667(3) 5.757(2) 29.52(2) 7.5222(8) 9.6141(15)
blIA 12.4535(10) 5.2323(18) 7.198(3) 7.057(5) 14.1697(15) 12.0915(19)
c/A 14.6016(12) 30.304(11) 14.862(6) 13.022(9) 13.0479(14) 12.900(2)
af 91.2720(10) 90 101.081(6) 90 90 87.535(2)
p° 98.9940(10) 96.248(6) 99.217(6) 97.405(12) 90.391(2) 71.407(2)
n° 96.3090(10) 90 90.859(6) 90 90 76.183(2)
VIA? 1327.14(19) 1366.0(8) 595.8(4) 2690(3) 1390.7(3) 1379.3(4)
Z, Deaic/g cm ™ 4,1.727 4,1.678 2,1.484 8,1.705 4,1.649 4,1.662
/mm™ 3.107 3.019 2.104 3.066 2.965 2.990
F(000) 688 688 276 1376 688 688
O max/° 25.0 25.0 26.0 25.0 25.0 25.0
Absor. Correction multi-scan multi-scan multi-scan multi-scan multi-scan multi-scan
Tin 0.427 0.401 0.932 0.230 0.180 0.193
Tnax 0.767 0.915 0.992 0.580 0.789 0.715
Reflections 12926 6524 4652 6468 7835 13109
collected
Unique reflections 4654 2403 2296 2377 2434 4834
Observed reflections3565 1718 2006 1764 1859 3401
hyk,I(min, max)  (-8,8), (-14,14),  (:9,10),(-6,5),  (-7.7),(-8,8),  (-34,28),(-58), (8,8),(-16,14), (-11,11),(-14,14),
(-17,17) (-36,27) (-16, 18) (-15,15) (-15,15) (-15, 15)
Rint 0.0269 0.029 0.0181 0.0378 0.026 0.0356
Number 0f379 226 221 199 190 379
parameters
R, _obs, R all 0.0342, 0.0492 0.0459, 0.0675 0.0363, 0.0414 0.0385, 0.0556 0.0387, 0.0547 0.0429, 0.0674
WR, _obs, wR, all  0.0785, 0.0847 0.1064, 0.1186 0.0996, 0.1042 0.0953, 0.1037 0.0958, 0.1033 0.1159,0.1284
GoF 1.023 1.034 1.060 1.010 1.041 1.019
AP Apmin/eA?  0.44,-0.29 0.65,-0.54 0.20,—-0.17 0.31,-0.23 0.49, -0.44 0.86,-0.47
CCDC No. 679562 679563 679564 679565 679566 679567
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Figure S8. ORTEP of molecule in crystals of 2N. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S9. ORTEP of molecule in crystals of 3N. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S10. ORTEP of molecule in crystals of 4N. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S11. ORTEP of molecule in crystals of 2N2CI. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S12. ORTEP of molecule in crystals of 2N3CI. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S13. ORTEP of molecule in crystals of 2N4Cl. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S14. ORTEP of molecule in crystals of 3N2Cl. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S15. ORTEP of molecule in crystals of 3N3CI. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S16. ORTEP of molecule in crystals of 3N4Cl. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S17. ORTEP of molecule in crystals of 4N2CI. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S18. ORTEP of molecule in crystals of 4N3CI. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S19. ORTEP of molecule in crystals of 4N4Cl. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S20. ORTEP of molecule in crystals of 2N2Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S21. ORTEP of molecule in crystals of 2N3Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S22. ORTEP of molecule in crystals of 2N4Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S23. ORTEP of molecule in crystals of 3N2Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.

68



Electronic Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2013

Ol

Figure S24. ORTEP of molecule in crystals of 3N3Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S25. ORTEP of molecule in crystals of 3N4Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S26. ORTEP of molecule in crystals of 4N2Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S27. ORTEP of molecule in crystals of 4N3Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S28. ORTEP of molecule in crystals of 4N4Br. Thermal ellipsoids are drawn at

50% probability level and H-atoms are depicted as spheres of arbitrary radii.

73



Electronic Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2013

Figure S29. ORTEP of molecule in crystals of 2N2I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S30. ORTEP of molecule in crystals of 2N3I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S31. ORTEP of molecule in crystals of 2N4I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S32. ORTEP of molecule in crystals of 3N2I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S33. ORTEP of molecule in crystals of 3N3I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.

78



Electronic Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2013

Figure S34. ORTEP of molecule in crystals of 3N4I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S35. ORTEP of molecule in crystals of 4N2I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S36. ORTEP of molecule in crystals of 4N3I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.
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Figure S37. ORTEP of molecule in crystals of 4N4I. Thermal ellipsoids are drawn at 50%

probability level and H-atoms are depicted as spheres of arbitrary radii.

82



