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General Information: '"H NMR spectra were determined on a 400 MHz and 300
MHzspectrometers as solutions in CDCl;. Chemical shifts are expressed in parts per
million (d) and are referenced to tetramethylsilane (TMS) as internal standard and the
signals were reported as s (singlet), d (doublet), t (triplet), m (multiplet) and coupling
constants J were given in Hz. 3C NMR spectra were recorded at 100 MHz and 75
MHz in CDCl; solution. HRMS analysis was performed on a Q-TOF mass analyzer
using the ESI ionization method. TLC was done on silica gel coated glass slide. Silica
gel (60-120 mesh) was used for column chromatography.Petroleum ether refers to the
fraction boiling in the range of 60-80°C unless otherwise mentioned. All solvents were
dried and distilled before use. Commercially available substrates were freshly distilled
before the reaction. All reactions involving moisture sensitive reactants were executed

using oven dried glassware.

Typical experimental procedure for 3: A mixture of 2-aminopyridine (1, 0.2 mmol),
alkyne (2, 0.2 mmol) and molecular iodine (0.2 mmol) were taken in an oven dried 10
mL round bottom flask in presence of Cu(OAc),.H,O (10 mol%) in 1,2-DCB (2 mL)
and was stirred at 120 °C for 3 h under open atmosphere. After completion of the
reaction (TLC) the reaction was cooled to room temperature and extracted with
dichloromethane. The organic phase was dried over anhydrous Na,SO,. The crude
residue was obtained after evaporating the solvent in vacuum and was purified by
column chromatography on silica gel using a mixture petroleum ether and ethyl
acetate (15:1) as an eluting solvent to afford the pure product. 2-lodo-3-
phenylimidazo[1,2-a]pyridine!(3aa): White solid (52 mg, 82%), mp: 139-141 °C; 'H
NMR (CDCl;,400 MHz): 6 7.96 (d, J = 6.8 Hz, 1H), 7.51-7.37 (m, 6H), 7.10-7.06 (m,
1H), 6.66-6.63 (m, 1H); 13C NMR (CDCl;, 100 MHz): ¢ 146.7, 129.9, 129.1, 129.0,
128.2, 126.8, 124.8, 123.0, 117.0, 112.7, 93.6; HRMS calcd for C3H;oIN, [M +H]*":
320.9889; found [M+H]" : 320.9897.

Characterization data for the synthesized products:
2-Todo-3-phenylimidazo[1,2-a]pyridine (3aa):! White solid (52 mg, 82%),mp: 139-141 °C;
'H NMR (CDCl;, 400 MHz): & 7.96 (d, J = 6.8 Hz, 1H), 7.51-7.37 (m, 6H), 7.10-7.06 (m,

1H), 6.66-6.63 (m, 1H); '3C NMR (CDCl;, 100 MHz): ¢ 146.7, 129.9, 129.1, 129.0, 128.2,
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126.8, 124.8, 123.0, 117.0, 112.7, 93.6; HRMS calcd for C;3H;oIN, [M +H]": 320.9889;

found [M+H]" : 320.9897.

2-Iodo-8-methyl-3-phenylimidazo[1,2-a]pyridine (3ba):! White solid (52 mg, 79%),mp:
145-147 °C; '"H NMR (CDCl;, 400 MHz): 67.80 (d, J = 6.8 Hz, 1H), 7.42-7.33 (m, SH), 6.86-
6.84 (m, 1H), 6.55-6.51 (m, 1H), 2.52 (s, 3H); 3C NMR (CDClI;, 100 MHz): ¢ 147.3, 130.0,

129.1, 129.0, 128.5, 127.2, 126.9, 123.7, 121.0, 112.8, 93.0, 17.0.

2-Iodo-7-methyl-3-phenylimidazo[1,2-a]pyridine (3ca):! Viscous liquid (52 mg, 78%);'H
NMR (CDCl;, 400 MHz): §7.86 (d, J = 7.2 Hz, 1H), 7.47-7.42 (m, 4H), 7.40-7.36 (m, 1H),
7.19 (s, 1H), 6.50 - 6.48 (m, 1H), 2.31 (s, 3H);'*C NMR (CDCl; 100 MHz): § 1474, 136.1,

130.0, 129.2, 129.0, 128.6, 126.4, 122.4, 115.5, 115.4,93.2, 21.3.

2-lodo-5-methyl-3-phenylimidazo|[1,2-a]pyridine (3da): White solid (52 mg, 78%), mp:
66-67°C; '"H NMR (CDCl5,400 MHz): 6 7.42-7.29 (m, 6H), 7.01-6.97 (t, J = 7.6 Hz, 1H),
6.37 (d, J = 6.0 Hz, 1H), 1.97 (s, 3H); '3C NMR (CDCl; 100 MHz): ¢ 147.9, 135.7, 132.5,
131.7, 129.2, 127.9, 127.7, 124.9, 115.1, 113.5, 97.3, 21.4; HRMS calcd for Ci4H7IN; [M

+H]": 335.0045; found [M+H]" : 335.0055.

6-Chloro-2-iodo-3-phenylimidazo[1,2-a]pyridine (3ea):! White solid (52 mg, 74%), mp:
149-151°C; 'H NMR (CDCl;, 400 MHz): ¢ 7.98 (s, 1H), 7.50-7.41(m, 6H), 7.06-7.03 (m,
1H); *C NMR (CDCl;, 100 MHz): §145.1, 129.8, 129.4, 129.3, 128.7, 127.6, 126.2, 121.3,
120.8, 117.3, 94.3; HRMS calcd for C;3sHoCIlIN, [M +H]": 354.9499; found [M+H]" :

354.9507.

6-Bromo-2-iodo-3-phenylimidazo[1,2-a]pyridine (3fa): White solid (56 mg, 71%), mp:
166-168 °C; 'H NMR (CDCl;, 400 MHz): ¢ 8.08 (s, 1H), 7.51-7.42 (m, 6H), 7.18-7.14 (m,

1H); '3C NMR (CDCl;, 100 MHz): ¢ 145.2, 129.9, 129.5, 129.3, 128.2, 127.6, 127.3, 123.1,
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117.7, 107.9, 94.3; Anal. Calcd for C3sHgBrIN,: C, 39.13; H, 2.02; N, 7.02 %; Found C,

39.02; H, 1.95; N, 7.18%.

2-Iodo-3-(p-tolyl)imidazo[1,2-a]pyridine (3ab): Viscous Liquid (54 mg, 81%); 'H NMR
(CDCl;5,400 MHz): 6 7.94 (d, J= 7.2 Hz, 1H), 7.49 (d, J=9.2 Hz, 1H), 7.32 (d, J = 6.8 Hz,
2H), 7.25 (d, J = 7.6 Hz, 2H), 7.08-7.04 (m, 1H), 6.64-6.61 (m, 1H), 2.35 (s, 3H); 13C NMR
(CDClI;, 100 MHz): 6 146.7, 139.1, 129.8, 126.9, 125.1, 124.6, 123.1, 116.9, 112.5, 93.5,
21.3; Anal. Calcd for C;4H;1IN,: C, 50.32; H, 3.32; N, 8.38%; Found C, 50.22; H, 3.16; N,

8.20%.

2-lodo-7-methyl-3-(p-tolyl)imidazo[1,2-a]pyridine (3cb): White solid (53 mg, 77%), mp:
78-79°C;'"H NMR (CDCl;, 400 MHz): 6§ 7.83 (d, J = 6.8 Hz, 1H), 7.31 (d, J = 8.0 Hz, 2H),
7.26 (d, J =7.6, 3H), 6.48 (d, J = 6.8 Hz, 1H), 2.36 (s, 3H), 2.30 (s, 3H); '3*C NMR (CDCl;,
100 MHz): ¢ 147.4, 138.9, 135.9, 131.6, 129.8, 126.3, 125.3, 122.3,115.3, 115.3, 92.8, 21.4,
21.2; Anal. Calcd for CsH3IN,: C, 51.74; H, 3.76; N, 8.05%; Found C, 51.66; H, 3.68; N,

7.90%.

2-lodo-3-(4-nitrophenyl)imidazo[1,2-a]pyridine (3ac): White solid (59 mg, 81%), mp:
132-133°C; 'H NMR (CDCl;, 400 MHz): 68.32 (d, J = 8.8 Hz, 2H), 8.07 (d, J = 6.8 Hz, 1H),
7.71 (d, J=8.8 Hz, 2H), 7.57 (d, J = 8.8 Hz, 1H), 7.22-7.18 (m, 1H), 6.79 (t, J = 6.8 Hz, 1H);
13C NMR (CDCl;, 100 MHz): § 147.4, 134.9, 130.3, 128.8, 125.9, 124.7, 124.4, 122.7, 117.4,

113.6, 95.1; HRMS caled for C3HgIN;O, [M +H]": 365.9739; found [M+H]* : 365.9743.

2-lodo-3-(thiophen-3-yl)imidazo[1,2-a]pyridine (3ad): White solid (48 mg, 74%),mp: 44-
46°C;'H NMR (CDCl;, 400 MHz): 6 7.98 (d, J = 6.8 Hz, 1H), 7.50-7.42 (m, 3H), 7.21 (d, J =
5.2 Hz, 1H), 7.07 (d, J = 7.2 Hz, 1H), 6.67 (d, J = 6.8 Hz, 1H); '3C NMR (CDCl;, 100
MHz):6146.6, 130.3, 127.8, 127.5, 126.6, 126.0, 124.8, 123.1, 116.7, 112.8, 93.5; HRMS

calcd for C1;HgIN,S [M +H]*: 326.9453; found [M+H]" : 326.9465.
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3-Butyl-2-iodoimidazo[1,2-a|pyridine (3ae):! Viscous Liquid (47 mg, 78%); 'H NMR
(CDCl;, 400 MHz): & 7.85 (s, 1H), 7.49 (d, J = 7.6 Hz, 1H), 7.07 (d, J = 6.8 Hz, 1H), 6.75 (d,
J =56 Hz, 1H), 2.85 (d, J = 5.2 Hz, 2H), 1.54 (t, J = 6.8 Hz, 2H), 1.36 (t, J = 6.8 Hz, 2H),
0.92 (t, J = 7.2 Hz, 3H); '*C NMR (CDCl; 100 MHz): 6146.5, 127.7, 123.7, 122.7, 117.1,
112.4, 93.5, 29.4, 24.3, 22.4, 13.9; HRMS calcd for C;H4IN, [M +H]*: 301.0202; found

[M+H]" : 301.0218

3-Hexyl-2-iodoimidazo[1,2-a]pyridine (3af):! Viscous liquid (48 mg, 74%); 'H NMR
(CDCl; 400 MHz): 9 7.81 (d, J = 6.8 Hz, 1H), 7.45 (d, J = 9.2 Hz, 1H), 7.02 (t, J = 8.8 Hz,
1H), 6.70 (t, J = 6.8 Hz, 1H), 2.80 (t, J = 7.6 Hz, 2H), 1.56-1.48 (m, 2H), 1.31-1.21 (m, 6H),
0.80 (t, J = 7.2 Hz, 3H); 3C NMR (CDCl;, 100 MHz): d 146.4, 126.5, 123.6, 122.6, 117.0,
112.3, 93.4, 31.4, 28.8, 27.1, 244, 22.5, 14.0; HRMS calcd for C;3sHgIN, [M +H]*":

329.0515; found [M+H]" : 329.0525.

3-(2-Iodoimidazo[1,2-a]pyridin-3-yl)propyl benzoate (3ag): White solid (66 mg, 81%),
mp: 65-66 °C;'"H NMR (CDCl; 400 MHz): ¢ 7.93-7.90 (d,J = 8.0 Hz, 2H), 7.84 (d, J = 6.8
Hz, 1H), 7.47 (t, J = 8.0 Hz, 2H), 7.35 (t, J = 7.6 Hz, 2H), 7.03 (t,J= 8.4 Hz, 1H), 6.70 (t.J =
6.8 Hz, 1H), 4.28 (t.J = 6.0 Hz, 2H), 3.01 (t, J= 7.2 Hz, 2H), 2.06-2.00 (m, 2H); '3C NMR
(CDCl;, 100 MHz): 6 166.3, 146.5, 132.9, 129.8, 129.4, 128.3, 125.0, 124.0, 122.4, 117.0,
112.7, 93.4, 63.6, 26.4, 21.2; HRMS calcd for C;7;H(IN,O, [M +H]": 407.0256; found

[M+H]" : 407.0274.

3-(Hept-6-yn-1-yl)-2-iodo-8-methylimidazo[1,2-a]pyridine (3bh): Viscous Liquid (53 mg,
78%); 'H NMR (CDCl; 400 MHz): 6 7.79 (d, J = 7.2 Hz, 1H), 6.95-6.93 (m, 1H), 6.81 (s,
1H), 6.75-6.72 (m, 1H), 2.93-2.88 (m, 2H), 2.59 (s, 3H), 2.59-2.49 (m, 2H), 1.68-1.61 (m,

2H), 1.57 (t, J = 7.6 Hz, 2H), 1.47-1.41 (m, 2H); *C NMR (CDCl; 100 MHz): 6147.0, 127.1,
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126.8, 123.2, 120.7, 112.9, 103.9, 68.6, 44.5, 27.9, 27.7, 27.2, 24.6, 17.2; Anal. Calcd for

CisH7IN»: C, 51.15; H, 4.87; N, 7.95%; Found C, 51.10; H, 4.65; N, 8.01%.

Typical Experimental Procedure for 5: A mixture of 2-aminobenzothiozole (4, 0.2
mmol), alkyne (2, 0.2 mmol) and molecular iodine (0.2 mmol) were taken in an oven
dried 10 mL round bottom flask in presence of Cu(OAc),.H,O (10 mol%) in 1,2-DCB
(2 mL) and was stirred at 120 °C for 2.5 h under open atmosphere. After completion
of the reaction (TLC) the reaction was cooled to room temperature and extracted with
dichloromethane. The organic phase was dried over anhydrous Na,SO4. The crude
residue was obtained after evaporating the solvent in vacuum and was purified by
column chromatography on silica gel using a mixture petroleum ether and ethyl

acetate (10:1) as an eluting solvent to afford the pure product.

Characterization data for the synthesized products:

2-Iodo-3-phenylbenzo[d]imidazo|2,1-b]thiazole (Saa): White solid (56 mg, 74%), mp: 144-
146 °C; 'TH NMR (CDCl;, 400 MHz): 6 7.56 (d, J = 8.0 Hz, 1H), 7.45 (d, J = 3.2 Hz, 5H),
7.19-7.16 (m, 1H), 7.09 (t, J = 7.6 Hz, 1H), 6.96 (d, J = 8.0 Hz, 1H); '3C NMR (CDCl;, 100
MHz): ¢ 132.2, 130.8, 129.7, 129.5, 128.8, 125.8, 124.9, 124.2, 113.6; Anal. Calcd for

CisHoIN,S: C, 47.89; H, 2.41; N, 7.45%; Found C, 47.78; H, 2.52; N, 7.41%.

6-Chloro-2-iodo-3-phenylbenzo|d]imidazo[2,1-b|thiazole (Sba): White solid (53 mg,
65%),mp: 168-170 °C; '"H NMR (CDCl; 400 MHz): J 7.58 (s, 1H), 7.51-7.30 (m, 5H), 7.27-
7.09 (m, 1H), 6.89 (d, J = 8.8 Hz, 1H); 3*C NMR (CDCl;, 100 MHz): 6 131.4, 131.0, 130.9,
130.6, 129.9, 129.1, 126.4, 124.0, 114.5; Anal. Calcd for C;sHgCIIN,S: C, 43.87; H, 1.96; N,

6.82%; Found C, 43.75; H, 2.02; N, 6.78%.

2-Iodo-3-(p-tolyl)benzo|d]imidazo[2,1-b]thiazole (5ab): White solid (53 mg, 68%), mp:
152-154 °C; '"H NMR (CDCl;, 400 MHz): 6 7.58 (d, J = 8.0 Hz, 1H), 7.34-7.28 (m, 4H), 7.19

(tJ=7.2 Hz, 1H), 7.12 (t, J = 7.6 Hz, 1H), 7.00 (d, J = 8.0 Hz, 1H), 2.42 (s, 3H); *C NMR

S6



(CDCl;5, 100 MHz):6139.7, 130.7, 129.7, 129.6, 125.8, 124.9, 124.1, 113.7, 21.5; Anal. Calcd

for C;¢H1IN,S: C, 49.25; H, 2.84; N, 7.18%; Found C, 49.12; H, 2.92; N, 7.12%.

Typical Experimental Procedure for 7: A mixture of 2-aminopyridine (1, 0.2 mmol),
styrene (6, 0.2 mmol) and molecular iodine (0.3 mmol) were taken in an oven dried 10 mL
round bottom flask in presence of Cu(OAc),.H,O (10 mol%) in 1,2-DCB (2 mL) and was
stirred at 120 °C for 3 hours under open atmosphere. After completion of the reaction (TLC)
the reaction was cooled to room temperature and extracted with dichloromethane. The
organic phase was dried over anhydrous Na,SO,. The crude residue was obtained after
evaporating the solvent in vacuum and was purified by column chromatography on silica gel
using a mixture petroleum ether and ethyl acetate (4:1) as an eluting solvent to afford the pure

product.

Characterization data for the synthesized products:

3-Iodo-2-phenylimidazo[1,2-a]pyridine (7aa):> White solid (50 mg, 79%); 'H NMR
(CDCl;, 400 MHz): ¢ 8.12 (d, J = 6.8 Hz, 1H), 7.97 (d, J = 7.2 Hz, 2H), 7.54 (d, J = 8.8
Hz,1H), 7.40 (tJ = 7.6 Hz, 2H), 7.33-7.28 (m, 1H), 7.19-7.14 (m, 1H), 6.83 (t, /= 7.2 Hz,
1H); *C NMR (CDCl; 100 MHz): §147.9, 147.8, 133.3, 128.5, 128.3, 126.5, 126.1, 125.6,
117.4, 113.2, 59.6; Anal. Calcd for C3HoIN,: C, 48.77; H, 2.83; N, 8.75%; Found C, 48.65;

H, 2.75; N, 8.65%.

3-Iodo-8-methyl-2-phenylimidazo[1,2-a]pyridine (7ba):*> White solid (49 mg, 74%); 'H
NMR (CDCl;, 400 MHz): 6 8.01-7.99 (m, 1H), 7.97-7.95 (m, 2H), 7.40 (t, J = 7.6 Hz, 2H),
7.30 (t, J = 7.6 Hz, 1H), 6.98-6.96 (m, 1H), 6.77-6.72 (m, 1H), 2.59 (s, 3H); *C NMR
(CDCl3, 100 MHz): ¢ 148.5, 147.7, 133.9, 128.8, 128.4, 128.3, 127.7, 124.5, 124.4, 113.1,
60.0, 16.7; Anal. Calcd for C4H;;IN,: C, 50.32; H, 3.32; N, 8.38%; Found C, 50.21; H, 3.22;
N, 8.24%.
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3-Iodo-7-methyl-2-phenylimidazo[1,2-a]pyridine (7ca):> White solid (51 mg, 76%); 'H
NMR (CDCl; 400 MHz): § 7.97-7.94 (m, 3H), 7.37 (t, J = 8.0 Hz, 2H), 7.30-7.27 (m, 2H),
6.60 (d, J = 6.4 Hz, 1H), 2.31 (s, 3H); '3C NMR (CDCl; 100 MHz): ¢ 148.2, 147.5, 136.5,
133.5, 128.3, 128.2, 128.1, 125.5, 115.8, 115.6, 58.1, 21.1; HRMS calcd for C4H;IN; [M

+H]": 335.0045; found [M+H]* : 335.0050.

Typical Experimental Procedure for 8: Solvent in vacuum and was purified by
column chromatography on silica gel using a mixture petroleum ether and ethyl

acetate (6:1) as an eluting solvent to afford the pure product.

Characterization data for the synthesized products:

2-Phenylimidazo[1,2-a]pyridine (8aa):> White Solid (29 mg, 76%), mp:132-134°C; 'H
NMR (CDCl;, 400 MHz): 6 8.09 (d, J = 6.8 Hz, 1H), 7.96-7.94 (m, 2H), 7.83 (s, 1H), 7.65 (d,
J = 9.2 Hz, 1H), 7.44-7.40 (m, 2H), 7.34-7.30 (m, 1H), 7.18-7.14 (m, 1H), 6.77-6.74 (m,
1H);3C NMR (CDCl;, 100 MHz): ¢ 145.5, 133.5, 128.8, 128.1, 126.1, 125.7, 125.0, 117.4,

112.7,108.2.

8-Methyl-2-phenylimidazo[1,2-a]pyridine (8ba):®> White Solid (31 mg, 74%),mp:104-105
°C; '"H NMR (CDCl;, 400 MHz): 6 7.89-7.85 (m, 3H), 7.71 (s, 1H), 7.35-7.31 (m, 2H), 7.25-
7.20 (m, 1H), 6.86-6.83 (m, 1H), 6.57 (t, J = 6.8 Hz, 1H), 2.58 (s, 3H); 3C NMR (CDCl;, 100

MHz): 6 146.2, 145.2, 134.0, 128.7, 127.8, 127.6, 126.2, 123.5, 112.5, 108.7, 17.2.

6-Chloro-2-phenylimidazo[1,2-a]pyridine (8ea):3> White Solid (31 mg, 67%), mp: 200-
202°C; '"H NMR (CDCl;,400 MHz): ¢ 8.07 (s, 1H), 7.85-7.83 (m, 2H), 7.73 (s, 1H), 7.51 (d,
J=9.6 Hz, 1H), 7.37-7.34 (m, 2H), 7.28-7.24 (m, 1H), 7.07-7.05 (m, 1H); 3C NMR (CDClI;,

100 MHz): 6 146.4, 143.8, 132.9, 128.7, 128.3, 126.2, 126.0, 123.3, 120.6, 117.6, 108.4.

2-(m-Tolyl)imidazo[1,2-a]pyridine (8ab): White solid (33 mg, 79%), mp:138-140°C; 'H
NMR (CDCl5,400 MHz): 6 7.97-7.95 (m, 1H), 7.71 (d, J = 6.0 Hz, 2H), 7.61 (d, J= 7.6 Hz,
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1H), 7.55 (d, J = 8.8 Hz, 1H), 7.22 (t, J = 7.6 Hz, 1H), 7.07-7.03 (m, 2H), 6.66-6.62 (m, 1H),
2.32 (s, 3H); '3C NMR (CDCl; 100 MHz): 5 145.8, 145.6, 138.4, 133.5, 128.8, 128.6, 126.8,
125.6, 124.8, 123.2, 117.4, 112.5, 108.2, 21.5; Anal. Calcd for CisH,N»: C, 80.74; H, 5.81;

N, 13.45%; Found C, 80.61; H, 5.88; N, 13.40%.

2-(4-Methoxyphenyl)imidazo[1,2-a]pyridine (8ac):> White Solid (36 mg, 81%), mp:130-
132°C; 'H NMR (CDCl;3, 300 MHz): ¢ 8.06-8.03 (m, 1H), 7.89-7.84 (m, 2H), 7.73 (s,
1H),7.60 (d, J = 8.0 Hz, 1H), 7.15-7.09 (m, 1H), 6.98-6.93 (m, 2H), 6.74-6.70 (m, 1H), 3.83
(s, 3H); *C NMR (CDCl; 75 MHz): 6 159.7, 145.7, 145.6, 127.4, 126.4, 125.5, 124.6, 117.3,

114.2,112.4,107.3, 55.4.

2-(4-Chlorophenyl)imidazo[1,2-a]pyridine (8ad):3 White Solid (33 mg, 73%), mp:204-
205°C; '"H NMR (CDCl;, 300 MHz): ¢ 8.07-8.04 (m, 1H), 7.87-7.83 (m, 2H), 7.78 (s,
1H),7.60 (d, J = 8.4 Hz, 1H), 7.39-7.34 (m, 2H), 7.17-7.12 (m, 1H), 6.77-6.72 (m, 1H); 13C
NMR (CDCl;, 75 MHz): 6 145.7, 144.6, 133.7, 132.3, 128.9, 127.3, 125.7, 125.0, 117.5,

112.7, 108.3.

2-(3-Nitrophenyl)imidazo[1,2-a]pyridine (8ae):> White Solid (32 mg, 68%), mp:206-
208°C; 'H NMR (CDCl5,400 MHz): 6 8.67 (s, 1H), 8.25 (d, J = 7.6 Hz, 1H), 8.10-8.08 (m,
2H), 7.91 (s, 1H), 7.59-7.51 (m, 2H), 7.19-7.14 (m, 1H), 6.79-6.75 (m, 1H); 3C NMR
(CDCl;, 100 MHz): 6 148.8, 146.0, 143.4, 135.7, 131.9, 129.8, 125.9, 125.6, 122.6, 120.9,

117.8,113.2, 109.2.

Typical Experimental Procedure for 10: A mixture of 2-aminopyridine (1, 0.2
mmol) diarylacetylene (9, 0.2 mmol), and molecular iodine (0.2 mmol) were taken in
oven dried 10 mL round bottom flask in presence of Cu(OAc),.H,O (10 mol%) in 1,2-
DCB (2 mL) and was stirred at 120 °C for 2.5 h under open atmosphere. After
completion of the reaction (TLC) the reaction was cooled to room temperature and

extracted with dichloromethane. The organic phase was dried over anhydrous Na,SO;,.
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The crude residue was obtained after evaporating the solvent in vacuum and was
purified by column chromatography on silica gel using a mixture petroleum ether and

ethyl acetate (16:1) as an eluting solvent to afford the pure product.

Characterization data for the synthesized products:

2,3-Diphenylimidazo[1,2-a]pyridine (10aa):* White Solid (43 mg, 79%); 'H NMR (CDCl;,
400 MHz): 6 7.89-7.87 (m, 1H), 7.62-7.75 (m, 3H), 7.47-7.43 (m, 3H), 7.38-7.36 (m, 2H),
7.22-7.17 (m, 3H), 7.11-7.10 (m, 1H), 6.67-6.64 (m, 1H); 3C NMR (CDCl; 100 MHz): 6
144.8, 142.3, 134.1, 130.8, 129.9, 129.6, 129.0, 128.4, 128.2, 127.6, 124.9, 123.4, 121.2,

117.6,112.4.

8-Methyl-2,3-diphenylimidazo[1,2-a]pyridine (10ba):®> White Solid (43 mg, 75%); 'H
NMR (CDCl; 400 MHz): 6 7.84 (d, J = 6.8 Hz, 1H), 7.68-7.65 (m, 2H), 7.53-7.42 (m, SH),
7.30-7.23 (m, 3H), 7.00-6.98 (m, 1H), 6.65 (t, J = 6.8 Hz, 1H), 2.70 (s, 3H); 13C NMR
(CDCl5, 100 MHz): 6145.2, 142.0, 134.4, 130.7, 130.2, 129.4, 128.6, 128.2, 128.2, 127.5,

127.2,123.3,121.4,121.1, 112.2, 17.1.

2,3-Bis(2-chlorophenyl)imidazo[1,2-a]pyridine (10ab): White Solid (45 mg, 67%),mp:
166-168 °C; '"H NMR (CDCl; 400 MHz): ¢ 7.88-7.86 (m, 1H), 7.68-7.69 (m, 1H), 7.63-7.60
(m, 1H), 7.43-7.39 (m, 3H), 7.36-7.33 (m, 1H), 7.27-7.24 (m, 1H), 7.20-7.10 (m, 3H), 6.74-
6.71 (m, 1H); 3C NMR (CDCl;, 100 MHz): ¢ 147.1, 145.0, 135.6, 135.4, 134.4, 131.2, 130.9,
130.4, 129.5, 129.3, 129.0, 128.1, 127.7, 126.0, 125.3, 123.2, 117.7, 115.4, 112.8; Anal.

Calcd for CoH,CbN,: C, 67.27; H, 3.57; N, 8.26%; Found C, 67.19; H, 3.61; N, 8.22%.

S10



References:
1. Y. Gao, M. Yin, W. Wu, H. Huang and H. Jiang, Adv. Synth. Catal., 2013, 355, 2263.
2. X. Meng, C. Yu, G. Chen and P. Zhao, Catal. Sci. Technol., 2015, 5, 372.

3. (@) A. K. Bagdi, M. Rahman, S. Santra, A. Majee and A. Hajra, Adv. Synth. Catal.,
2013,355, 1741; (b) D.-J.Zhu, J.-X.Chen, M.-C.Liu, J.-C.Dinga and H.-Y. Wu, J. Braz.
Chem. Soc., 2009, 20, 482.

Structure Determination:

The white crystals of 3da were obtained by crystallization from a solution in

dichloromethane/ petroleum ether after purification by column chromatography. C4H;;IN,.

ORTEP (with 30% probability) diagram for the structure 2-lodo-5-methyl-3-
phenylimidazo[ 1,2-a]pyridine(3da).

Wavelength 0.71073 A

Formula CIl4 H11 I1 N2

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=9.7777(6) A o =94.956(3)°

b= 14.7275(9) A B =98.625(3)°
c=183746(13) A y=90.324(3)°

Volume 2605.8(3) A3
Z 8
R-factor (%) 7.29

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centreas supplementary publication with a CCDC reference number CCDC 1474939.
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The white crystals of 5aa were obtained by crystallization from a solution in ethyl

acetate/petroleum ether after purification by column chromatography. C;sHol;N,S;.

- S ) _J& ’ /—1“\: : /‘\L\#
N>>N L X 7
— f—s
I oo

ORTEP (with 30% probability) diagram for the structure 2-iodo-3-
phenylbenzo[d]imidazo[2,1-b]thiazole (Saa).

Wavelength 0.71073 A
Formula CI5H9 11 N2 S1
Crystal system Triclinic

Space group P-1

Unit cell dimensions a=10.5084(6) A a=102.826° (4)
b=13.8935(9) A B=105411°(4)
c=14.8405(10) A vy =94.441° (4)

Volume 2014.53 A3
Z 6
R-factor (%) 4.8

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centreas supplementary publication with a CCDC reference number CCDC 1477441.

The white crystals of 7ba were obtained by crystallization from a solution in

dichloromethane/ petroleum ether after purification by column chromatography. C4H;;IN;.
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ORTEP (with 30% probability) diagram for the structure 3-Iodo-8-methyl-2-

phenylimidazo[1,2-a]pyridine(7ba).

Wavelength 0.71073 A

Formula Cl14 H11 11 N2

Crystal system Orthorhombic

Space group P 212121

Unit cell dimensions a=8.2657(4) A o =90°
b=14.1996(6) A B=90°
c=21.2896(9) A vy =90°

Volume 2498.75(19) A3

Z 8

R-factor (%) 3.95

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centreas supplementary publication with a CCDC reference numberCCDC 1474941.
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'H and 3C NMR spectra of Compounds
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F2 - Bhogquisition Parameters
Date_ 20140218
Time Z0.04
INSTRUM spect
FROBHD 5 mm PABBO BB/
FULPROG zg3l
D 32768
SOLVENT CDC13
NS 24
D5 2
SWH B223.6B5 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
R& 67.81
oW 60,800 usec
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TE 294.5 K
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13C of VBEM-351
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Current Data Parameters
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2 = Acquisicion Parameters
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INSTRUM spect
FROSHD 5 mm FABRBO BB/
PULPROG zgpgdd

iD 32768
SOLVENT cocll

LS 120

03 2

SWH 24038. 481 Hz
FIDRES 0.733596 Hz
AQ 0.6816244 zac
R 67.81

oW 20,800 usec
CE 6.50 uaec
TE 285.3 K
ol 2.00000000 sec
D11 0.03000000 sec
o0 1
mmmwwmwee CHANNEL f] =—e—=——-
HUC 13C

PL E.50 usec
PLN] 54.00000000 W
SFO1 108 . 627BS5EE8 MUz
mmssssss CHANNEL £2 sss=s=s=
CPDPRGZ walczlé
o[ 1H
FCFDZ 80.00 usec
PLWZ 12.00000000 W
PLWLZ 0.407092090 W
PLW13 0.26107001 W
EFO2 400. 1516006 MHz
F2 - Processing parameters
51 16384

SF 100.8179084 MHz
WoW EM

558 [

LB 1.00 Hz
GB 4

PC 1.40



\m of VBKM-336
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Current Data Parameters

HAME Dr. A HRJRA 2014
EXPHNO 74
FROCHD 1

F2 - Roguisition Parameters
Date 2014021%
Time 18. 48
INSTRUM spect
FROBHD 5 mm FRABBO BB/
FULFROG zg30

T 32768
SOLVENT CDCl:

N5 24

DS 2

SWH 8223, 685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
BG 54.07

oW 60,800 usec
DE 6.50 usec
TE 292.1 K
0l 1.,00000000 sec
TDO 1
mzsowzmss CHANNEL f] ssssss==
HUCL 1H

Pl 14.75 usec
PLW1 11.99499989 W
SFD1 400.1524711 MHZ
F2 - Processing parameters
51 16384

5F 400.1500426 MHz
WDW

35B 0

LB 0.30 Hz
Ga 1}

PC 1.00



13C of VBEM-336
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Current Data Paramebters
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EXPHD
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1

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULFROG
™
SOLVENT
HE

[
SWH
FIDRES

D1l
DO

20140219
18.55
spact

% mm FABBO BB/
1gpgil
32768
Ccocl3

a0
z
24038 .461 Hz
0. 733506 Kz
0.66816244 sac
54.07
20.800 usec
6.50 usec
293.1 K
2.00000000 sec
0.03000000 aec
1

messnems CHANNEL ] sssssss-
13C
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S1
EF
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0.407929%% W
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F2 - Processing pacamelers
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100.6179026 MHz
EM

1.00 Hz
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\ 1H of VBEM-342-N
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Current Data Parameters

HAME Dr. & HAJRR 2015
EXPNO 4886
PROCNG 1

F2 - RBoquisition Parameters
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Time 17.25
INSTRUM spect
PROBHD 5 m= FABBO BB/
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Hs 24

D3 1

SWH BZ23.685 Hz
FIDRES 0.,250967 Hz
a0 1.8823444 sec
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F2 - Processing paraseters
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5B 1]
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13C of VBKM-342
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TDO 1
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F2 = Processing parameters
51 16384
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WOW EM

558 o

LB 1.00 Bz
GB o
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\{H of VBKM-337/14
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13C of VBKM-337/14
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Current Data Parameters
NEME br. B HAJER 2014

EXPNO 18
FROCNG 1

F2 - Acquisition Parameters
Date 20140213
Time 1B.44
INSTRUM SpEC
PROBHD 5 mm FRBEOQ BB/
PULPROG zgpaal

) 32THE
SOLVENT chCl3

Ng 20

i} 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
A 0,6816244 sec
RG 57.

oW 20.800 usec
DE 6.50 usec
TE 298.5 K
DL Z.00000000 sec
oil 0.03000000 sec
T 1

Fl .90 usec
PLW1 54.00000000 W
SFO1 100.62TESHE MHZ
mmmmmmms CHANHEL {2 me=m——o
CRDPRGZ waltzlé

2wl 1H
BCPDZ 80.00 uzec
PLNZ 12. 00000000 W
PLW1Z 0.4079293% W
PLW13 0.26107001 W
BFOZ 400.1516006 MHz
FZ = Processing parameters
81 16384

SF 100.61TH026 MHz
WD EM

558 o

LB 1L.00 Hz
GB o

PC 1.0



\lH of VBKM-286
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Current Data Parameters

NAME Dr. A HAJRA 2014
EXPNO 57
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140217
Time 1732
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 62.69

DW 60.800 usec
DE 6.50 usec
TE 294.9 K

D1 1.00000000 sec
TDO 1
======== (CHANNEL fl ========
NUC1 1H

P1 14.75 usec
PLW1 11.99499989 W
SFO1 400.1524711 MHz
F2 - Processing parameters
SI 16384

SF 400.1500387 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



13C of VBKM-286
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Current Data Parameters

NAME Dr. A HAJRA 2014
EXPNO 63
PROCNO i

FZ - Acgquisition Parameters
Date_ 20140217
Time 22.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 80

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6816244 sec
RG 62.69

oW 20.800 usec
DE 6.50 usec
TE 296.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

Pl 8.90 usec
PLW1 54.00000000 W
SFO1 100.6278588 MHz

80.00 usec
12.00000000 W
0.40792999 W
0.26107001 W
400.1516006 MHz

F2 - Processing parameters
SI 16384

SF 100.6178085 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME Dr. A HAJRA 2014
EXPNO 85
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140220
Time 17.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 24
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 17.59
DW 60.800 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
CHANNEL f1l =
1H
5 usec

11.99499989 W
100.1524711 MHz

F2 - Processing parameters

SI 1638

SF 400.1500378 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



13C of VBKM-339
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Current Data Parameters
NAME Dr. A HAJRA 2014
EXPNO 87
PROCNC 1
F2 - Acquisition Parameters
Date_ 20140220
Time 18.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 320
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6816244 sec
RG 77.59
DW 20.800 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO i
NUC1 13c
Pl 8.90 usec
PLW1 54.00000000 W
SFO1 100.6278588 MHz

= CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PLW2 12.00000000 W
PLW12 0.40792999 W
PLW13 0.26107001 W
SFO2 400.1516006 MHz
F2 - Processing parameters
sSI 16384
SF 100.6178026 MHz
WDW EM
SS5B 4]
LB 1.00 Hz
GB 4]
PC 1.40
o s [ BoE,
T T T T T 1) T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 10 ppm
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Current Data Parameters

HAME Dr. A HAJRA
EXPND 940
PROCHO 1

FZ = hoquisition Parameters
Date 20130817

Time 18.58
INSTRUM spact
PECEHD 5 mm PABBEO EB/
PULPROG zg30

T 12768
SOLVENT cpcla

us 3z

o5 2

ZWH B223.6B5 Hz
FIDRES 0.250967 Hz
g 1.9323444 sec
R 54.07

oW &0.800 usec
DE 6.50 usec
TE 284.1 K

ol 1.00000000 sec
T 1
mnzzeans CHANNEL ]l =ssss=m=
NUCL 1H

Pl 14.75 usec
PLW1 11.99499889 W
SFO1 400,1524711 MHz
FZ = Processing parameters
21 16384

5F 400.1500381 MHz
WDW EM

S5E o

LB 0,30 H=z
GB ]

PC 1.00
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13C of VBEM-232
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Current Data Parameters

HAME Dr. A HAJRA 2014
EXPNC 66
PROCHD 1

F2 - Boquisition Farameters
Date_ 20140218
Time 19.58
INSTRUM spect
FROBHD 5 mm PABBO BB/
FULFROG 930

TD 32768
SOLVENT cecl3

NS 24

D3 2

SWH B223.085 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 186.42

W 60.800 usec
LE &€.50 usec
TE 294.5 K

01 1.00000000 sec
TDO 1
======== CHANNEL f] ========
KUC1

P1 14.75 usec
FLW1 11.99499980 W
SFO1 400.1524711 MH=z
F2 - Processing parameters
a1 16384

5F 400.1500372 MHz
WO EM

S5B o

LB 0.30 Hz
GE o

PC 1.00
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Cuerent Data Parameters

HAME. Dr., A HAJRA 2014
EXFHO E9
PROCND 1

FZ = Acquisitien Parameters
Date_ 20140218

Tima 20.21
ITHSTRUM spect
PROBHD 5 mm PRBEO BB/
PULPROG 2qpgal

TD 32THE
SOLVENT CoCl3

HE 80

03 2

SWH 24038 .481 Rz
FILDRES 0.733596 Hz
AQ 0.6816244 sec
Sl ET.BL

LW 20,0800 usec
DE .50 usec
TE 295.4 K
o1 200000000 sec
b1l 0. 03000000 Bec
o0 |
mzmmmm== CHAMNEL 1 s=e==ee=
KUCL 13

Pl 8.590 usec
PLWL 54, 00000000 W
sF0L 100. 62 TASHE MHz
mmmsss== CHENNEL f2 === -
CEDFRG2 waltzlé
N2 18
PCFDE 20,00 usec
FLWZ 12.00000000 W
PLN1Z 0.40752598 W
PLW13 0.26107001 W
5FO2 400.1516006 MHz

F2 - Processing paraneters

S1 16384

SF 100.617E026 MHz
Wow B
558 i}

18 1.00 He
GB 1]

PC 1.40
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Current Data Parameters

HAME Dr. A HAJRA 2014
EXPNO 1
PROCHO 1
FZ2 - Acqguisition Parameters
Date_ 20140213
Time 11.12
INSTRUM spect
PROEHD 5 mm PREBED BB/
PULPROG zg30
TD 32768
SOLVENT coCl3
Hs 24
s 2
SWH B223.6B5 Hz
FILRES 0.250967 Hz
g 1.890923444 sec
RG T7.58
oW 60,800 usec
DE 6,50 usec
TE 294.9 K
Dl 1.00000000 sec
TDO 1
mmmeme=s CHAMMEL f] ========
HOC1 18
Fl 14,75 usec
PLW1 11.954909985 W
SFOL 400,1524711 MHz
F2 - Processing parameters
51
SF 400, 1500311 MHz
WOW EM
258 o
LB 0.30 Hz
GB 0
B 1.00

=5 ———tc _J vL/ — L’l _..I IS | — = 1 _

I T T | I T I ]

9 8 7 6 5 4 2 ppm

S31



13C of VBKM-342/14

——147.42

2

124.7
124.42
122.79
——113.66
—95.14
T7.32
77.00
76.68

2
Te—117.45
<

T T
170 160 150

B R

Current Data Parameters
NAME Dr. A HAJRA 2014
EXPRO 2
PROCHOD 1

F2 - Acquisition Parameters
Date_ 2014021

Tina 11.22
INSTREUM apact
PROBHD 5 mm PABBO BB/
FULFROG z2gpg 3l

D 3276E
SOLVENT CDC13

NS 160

o3 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
Al 0. 6816244 aec
RG 47.25

[ 20,800 usec
DE 6,50 usec
TE 296.0 K

bl 2.00000000 sec
Dil T 03000000 sec
TDO 1
mmmmmmee CHANNEL f] ==s==e=-
HUC1 13C

Pl 8.90 usec
PLW1 54, 00000000 W
5F01 100.6278568 MHz
mess==es CHANNEL £ ssssss=s
CPDPRGE waltzlé

WuCz 1H
PCPDZ 80.00 usec
FLW2 12.,00000000 W
PLW1Z 0.4079259939 W
PLW13 0.26107001 w
SFO2 400.1516006 MHZ

Fl - Processing parameters
81 16384

SF 100.617E084 MHz
WDwW M
S5B T

LB 1.00 Hz
GB @

PC 1.40



\m of VBKM-340

7.987
7.970
7.506
7.492
7.4B5
7.431
T.423
T.221
7.208
7.081
7.063

6.677
6.660

.
A\
\

— ——

1

10

9

533

ppm

oS

Currént Data Parameters

HAME Dr. A HAJRA 2014
EXPHO 76
PROCNO 1

Fl - Roquisition Parameters
Date_ 201402159

Time 15.03
INSTRUM spect
EROBHD 5 mm PAEBO BB/S
PULPROG zg30

T 32768
SOLVENT CcDC13

NS 20

LS 2

SWH B223.€05 Hz
FIDRES 0.250967 Hz
HQ 1.9923444 sec
RG 47.25

o 60,800 usec
DE .90 usec
TE 292.6 K

ol 1.00000000 seec
TDO 1
sssseess CHANNEL f]l sssseaee
NUC1 1H

Pl 14.75 usec
PLW1 11.99450989 W
SFO1 400.1524711 MHz
F2 = Processing parameters
5I 16384

5F 400.1500317 MH=z
WD EM

S5B Q

LB 0.30 Hz
GB g

PC 1.00



13C of VBKM-340

= SO T e
= D W M D 0 @ a o
. L L B [ L R=1"
o (=N el - g BT ] . s oo
b e R e e R Lyt =
= P e e e R et R & o~
T T T T T U 1 I T T T T T T T T T T
150 180 170 1e0 150 140 130 120 110 100 a0 BO 70 &0 50 40 30 20 10 ppm

S34

Current Data Parameters
HAME Dr. A HAJRA 2014

EXPNO 77
FROCHD 1
F? - hcguisition Parameters
Date_ 201402159
Time 19.07
INSTRUM spect
PROBHD 5 mm FABBO HE/
PULPROG zgpq3l
TD 12768
SQLVENT CDC13
NE 120
2

24038 .461 Hz

0.733596 Hz
0.6616244 =sec

47.25

20.800 usec
6.50 usec

293.1 K
2, 00000000
0.03000000
1

o0

memmmmme CHANNEL fl s=sssses
(s ] 13¢

Pl 8.90 usec
5400000000 W
100. 6278568 Miiz

e re—

== CHRMNNEL
2 walt

B0.00 usaz

PLWZ 12.00000000 W
PLW1Z2 040792558 W
PLWL3 0.26107001 W
SFDE 400.1516006 MHz
F2 - Progessing parameters
&I 16384

SF 100.617E179 MH=
WoW EM
&858 Q

LB 1.00 Hz
GB L]

PC 1.40



"1H of VBKM-344

—7.859

=

7.502
7.483

—7.260
———1.082

T~17.065

6.762
6.748

=

2.862
2.849

=G

1.566
1.549
1:532
1.385
1.369
1.352
1.218
0.945
0.928
0.910

/
<
<

)
EESZBR

Current Data Parameters

Hz
Hz
sec

usec
usec

K
sec

MHz

MHz

Hz

NAME Dr. A HAJRA 2014
EXPNO 25
PROCNO 1
F2 - Acquisition Parameters
Date 20140214
Time 16:37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.250967
AQ 1.9923444
RG 40.87
W 60.800
DE 6.50
TE 296.4
Dl 1.00000000
TDO 1
======== CHANNEL f

NUC1

Pl 14,75
PLW1 11.99499989
SFO1 400.1524711
F2 - Processing parameters
SI 16384
SF 400.1500090
WDW EM
SSB 0

LB 0.30
GB 0

PC 1.00

1.00

1.00

0.98

2.08
210
3aald

T 1
0.5 ppm



13C of VBKM-344/14

- M W @

] Ll i R L= m W o [T =R ) [Ta}

. T . wy - OO - o o

o ~=M™mod M~ &4 ' L ] . - -

- o " - r- = ™ '%‘

- - e e e n [l ol =) LU ) —
Current Dats Parameters
HAME Dr. A HAJRA 2014
EXPHO s

. PROCNO 1
FZ = Rcquizition Parameters
Date 20140215
Time 1212
INSTRIM =pect
PROBHD 5 mm FREBO BB/
PULFPROG zgpgil
by ) 32768
SOLVENRT ChCl13
W3 400
ns )
FWH 24038461 Hz
FIDRES 1. 733596 Hz
7] D, 6B1E244 =ec
R 40.87
(i) 20.800 uses
DE 6.50 usec
TE 95,5 K
Dl 2. 00000000 sec
n11 0.03000000 sec
T 1
memmmeee CHANNEL [l ==—eesee
HUC1 13C
Fl B.5%0 usec
PLWl 54 00000000 W
SF01 100. 627A538 MHz
=== CHANHEL 12 =————————
CPDERGZ waltzlé
RUCE 1H
PCPD2 EO. 00 usec
2LW2 12, 00000000 W
FLK12 0.40792995 W
PLW1Z 0.28107001 W
SPO2 400, 1516006 MEz
F2 = Processing parameters
S L6384
s5F 104, E1TT824 HHz
e EM
558 a
Ls 1.00 Hz
GB a
PC 1.40
T T T T T T i |
130 180 170 160 150 130 120 110 80 30 20 10 ppm




\lH of VBKM-345

7.819%
T7.802
T.d64
7.441
7.209
7.046
7.028
T.006
6.726
6.709
6.692

<
-
.
X

M0 NTeC-@n@e- Moo
OO OUFNOB AR DM MN- -~
LR S TR PRV N T VX R RV I R
e e R N N e R ]

Current Data Parameters

Hz
Hz
sec
usec
usec
K
sec

usec
W
MHZ

MHz

Hez

HAME br. A HAJREA 2014
EXFHO 26
FROCHO 1
F2 = Acguizition Parameters
Date_ 20140214
Time 16.41
INSTRUM spect
EROBHD 5% mm PREED BB/
FULPROG g3l
TD 32768
SOLVENT cDell
M5 1
DS 2
SWH 4223.6685
FIDRES 0.2509&87
AQ 1.9923444
RE 37.83
oW 60. 800
DE 6.50
TE 286.5
bl 1.00000000
TDO 1
=emmmmms CHANNEL f1 ===
HUC1 1H
Pl 14.75
FLW1 11.95499989
FO1 400.1524711
F2 = Processing parameters
s8I 18384
SF 400, 15002946
WOW EM
5SB ]
Le 0.30
GB i}
PC 1.00
;,_,_,_,J e ] L_._J T —
[ T T I I | T 1 1
9 4 3 ppm

'L

H gd e

I

S37



13C of VBEM-345/14

146.38
——126.45
—123.56
T—122.55
—117.01
—112.30
——93.36

oy 3

77.00

76.68

.{

—13.95

T T T
120 180 170 1e0

Current Data Paramerers

HEME Dr. A HAJRA 2014
EXPNO 16
FROCRO 1

F2 - Reguisition Farameters
Datae_ 20140215
Time 12.27
INSTROM spect
FROBHD 5 mm PABEO BE/S
FULFROG zgpg3l

™D 3I2TEE
SOLVENT conel3

HE 400

3 2

SWH 24038.461 Hz
FIDRES 0.731506 Hz
AQ 0.6616244 sac
R 37.83

oW 20,800 usec
DE 6.50 usec
TE 285.1 K

ol 2.00000000 sec
D1l D.03000000 zec
el 1
sasmmmmm CHANNEL 1 ==—e=——-
HuCl 13

P1 B, 50 usec
FLil 54. 00000000 W
S0l 1006278588 MH=z
mesmsass CHANNEL 2 sw=ss———
CPDPRGZ waltzlé
HUCZ 1H
FCFDZ EQ.00 usec
PLWZ 12.00000000 W
PLW12 0.40792595 W
PLW13 0.26107001 W
SFO2 400, 1516006 MHz

F2 - Processing parameters
16384

3F 100.6178045 MHz
Wi M

558 o

LB 1.00 Hz
GB ]

BC 1.40



\11—1 of VBKM-343

T.930
T.5911
7.908
7.84%
7.832
7.4599
7.479
T.461
7.373
7.354
7.335
7.198
7.056
7.037
7.016
6.721
6.704
6.887

N\

4.295
4,280
4.265

<

3.037
3.019
3.001

.<
\

2.067
2.050
2.034

2.016
2.000

b

Current Data Farameters

HAME Dr. A HAJRA 2014
EXPHO 19
FROCNO 1
F2 = Acqguisition Parameters
Date_ 20140219
Time 20.05%
INSTRUM spect
PROBHD 5 mm PABBO EB/S
" PFULEROG zg30
D 32768
m oen SOLVENT cpcls
| NS 16
D5 2
SWH B223.685 Hz
FIDRES 0.250967 Hz
AQ 1.8923444 sec
R
D &0.B00 usec
DE 6.50 usec
TE 294.1 K
01 1.00000000 sec
TODO 1
memmmm== CHANHNEL ]l sssssss=
HUC1 1H
Fl 14.75 usec
PLW1 11.%9594599B9 W
sFol 400.1524711 MHz
F2 - Processing parameters
51 16384
aF 400.1500338 MHz
WoW EM
558 0
LE 0.30 Hz
GB o
BC 1.00
_ad ILk IL_ . TN ik LT g .__.UL
[ I T ] | ] ] | T L2 4 1 1
1 10 9 8 7 6 5 4 3 2 ppm
) J |
EEsaE s B B
Fj@eajoajoa) o . ot L
—olririal o [} - o

S39



13C of VBKM-343

™ @ WD D DS T
] Lal T Moo T O = =] o —~ 2
+ - P Mo w3 - ™
w ) O3 3 h @ W O [ " . . . :
L - LR R N R Rl ™ L . ™M o
— - el e R R - el el o w oo B R
Curzent Data Paraneters
HAME Dr. A HAJRA 2014
EXPHOD 1]
PAOCHD 1
F2 = Acguisition Parametars
Date ZOI40Z1%
Time 20.12
INSTHRUH spact
FROBHD 5 mm PABBD BE/
PULFROG zgpgdd
D 32TeH
SOLVENT CDCL3
NS5 a0
D8 2
EWH 24038.461 Hz
FIDRES 0.7335% Hz
L AQ 0.6B1EZ44 sec
RE 47.25
c i} 20.B800 usec
3ag cooen DE E.50 userc
TE 255.0 K
D1 2.00000000 sec
01l 0.03000004
T
mnmmwmne CHANNEL f]l se=sss=s
HUCL Lic
Pl .90 usec
ELWL 54.00000000 W
SFOL 100.62TR588 HHz
wmmmses CHANNEL f2 ====ss=a
CPOPRGZ waltzl
NUCZ 14
ECFDZ 80,00 usec
PLWz 12.0000000F W
PLW12 0.40379299% W
PLW13 0.26107001 W
SFOZ2 400.1516006 MHz
F2 = Procassing parameters
s1 16384
8F 100.6178101 MHz
WoW EM
S5R a
L8 1.00 Hz
GB a
PC 140
T T T I T L] ! T T T T T T T T T T ! 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 20 10 ppm

540



\lH of VBEM-480

6,952
6,951
5,035
6,833
6.753
6,753
6.741
6.736
6,724

1.803
7.785
T.260

s Gxdn

Current Data Parameters

/
i
E

HAME Dr. B HARJRA 2015
EXFPHO 550
FROCHO 1

F2 - Roguisition Parameters
Date_ 20150822

Time 12.24
INSTRUM spect
PROBHD 5 mm BABBO BB/
PULPROG 2g30

D izvea
SOLVENT cDC13

NE 32

D& 1

SWH 9223.685 Hz
FIDRES 0.250967 Hz
AQ 1.494923444 sec
RiE 93,46

oW 60.800 usec
DE 6.50 usec
TE 285.8 K

ol 1.00000000 sec
o 1
m======= CHANNEL fl = -
HUCT 1H

Fl 14.75 usec
FLW1 11.994959989 W
5Fal 400, 1524711 MHz
F2 - Processing parameters
51 16384

8F 400.1500090 MH=
WhW . EM

538 a

LE 0.30 Hz
GB a

BC 1.00

[ M '

S41



13C of VBKM-480

=
5

[T =1 -

26.85
—=123.2¢%
4.68

127,17
—==120.76
77.48
1
B
&
27.95%
27.259

Current Dats Paramet
RAHE bOr. A HAJRA
EXPND

FROCHO 1

79.5
1

—147.00
1

—112.94
03.9

7

7
——GAH
—44.5

<

FZ = Moguisiticon Paramelers
Date_ 20150822

™
SOLVENT
141

03

Sl
FIDRES
AR

RG
o
CE
TE

000000 sec
. 33000000 sec
0O 1

HUC1 13c

B1 8.0 usec
FLNL 5405000000 W
SEDL 100, E27ESEE MEz

mmmmmm—— CHANNEL E2
BG2

Cht
HUC2
PCPD2
PLWZ
PIM1Z
PLW13
SEO2

F2 = Frocessing Parametsrs
1

SF 100,6177851 Mz
WA £

T T T J T T T T T J L] T _i In T l T _Ir 1
15{! 180 170 10 150 140 130 120 110 100 a0 B0 10 60 50 40 30 20 10 ppm



Rt 1H of VBKM-464

T.578
7.558
7.456
T.448
7.198
7.179
7.1173
7.160
T.112
T.094
7.075
6.973
6.953

N

v

Current Data Parameters

MNAME Dr. A HAJRA 2015
EXFNO 153
PROCHD 1

FZ - Acguisition Parameters
Date_ 20150427
Time 12.05
INSTRUM spect
PROEHD 5 mm PABEO BB/
FULPROG zg30

TD E 1]
SOLVENT CDCL3

K3 32

=13 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.%923444 sec
BG 40.87

O S0.BOD usec
OE 6.50 umec
TE 296.9 K

ol 1.00000000 sec
TON s
memenee= (HAHNEL fl ========
HUC1 14

Pl 14.75 usec
PLW1 11.99499989 W
5F01 400.1524711 MH=

F2 - Processing parameters
51 16384

EL 400,1500444 MH=z
WOW EM

3B 0

Le 0.30 Hz
GB o

BC 1.00



13C of VBEM-464

0o a0 60 [ Uy W QD
100~ @@ =N
s pe e e - O~
IO G T T M iyt
L R B e R I -~ .
o ~r=r %
Cyrrent Data Parametars
HAME Dr. A HAJEA 2015
EXFHO 154
PROCND 1
» F2 - Acqguisiticn Parameters
pate_ 70150427
Time 12:26
INSTRUM spect
PROBRED S mm FABBD BB/
PULEROG zgpgdl
T 32T6R
SOLVENT CDC13
HS 512
ns 2
SWH 24038 .461 Hz
FIDRES 0, 7335086 Hz
B 0.6816244 sac
RG A0.E7
oW 20.800 usec
DE 6, 50 usec
TE 297.9 K
Dl 2,00000000 sec
ol 0.03000000 sec
T 1
mmmmmme= CHANNEL f1 mewses——
MUl 13c
Fl E.%0 usec
FLWL 54 . 0000000 W
EFOL 100,627E5E8 HHz
——— CHANNEL 2 ==——————
CPDFRG2 waltzlé
; iy
FCFD2 80.00 usec
PLWZ2 12, 00000000 W
PLW1Z 0. 407529959 W
PLW13 9.261070401 W
SFOZ 400.1516006 MHZ
F2 - Processing parameters
s8I 16384
SF 100.6176026 Miz
WO EM
S5B ]
LB 1.00 Hz
GB V]
BC 1.40
T T T T T T T T T T T T T T T T T T T 1
180 1840 170 160 150 140 130 120 110 100 a0 &0 70 &0 50 40 30 20 10 ppm

S44



"% 1H of VBKM-467

afgRdn

Current Data Farameters

HAME Dr. A HAJRR 2015
EXENQ 188
PROCHO 1
L3
F2 - heguisivtion Parameters
5 Date_ 20150504
Time 17.289
=N INSTEUM spect
cl PRCBHD 5 mm PABBO BB/
Pt PULPROG 2530
| D 32768
S0LVENT cocls
N3 32
Sba DS 2
SWH B223.685 Hz
FIDRES 0.250967 Hz
BQ 1.9923444 sec
joled 120,16
o 60.800 usec
DE 6.50 usec
TE 296.1 K
Dl 1.00000000 sec
TDO 1
= CHANNEL fl1 ========
1H
14.75 usec

11.9594599589 W
400.1524711 MH=

F2 - Processing parameters
16384

51

5F 400.1500377 MHz
WCwW EM
S5B o

LB 0.30 Hz
GB [i]

PC 1.00

L 9.0 8.3 B.0 A 7.0 6.5 6.0 L5 5.0 4.5 4.0 3.5 .o 250 2.0 1:5 1.0 0.5 ppm



13C of VBKM-467/15

131.44
131.08
130.98

/
\

130.68

129.99
129,15
126.48
124.03

—114.52

77.48
77.16
T76.84

<

s GRen

Current Dats Parameters

HAME Dr. A HRJRA 2015
EX PR 07
PROCHD 1

Fi - Aeguisition Parameters
Date_ Z0150508
Time 15.31
IHSTRUM spect
PROBRD 5 mm FRABEO BE/
PULPROG zgpgal

T 33768
SOLVENT chCll

N3 640

(6523 2
EWH 2403B.161 Bz
FIDRES 0.733596 Bz
AQ 0.6816244 sec
RG BT, 66

I 20,800 usec
DE 6,50 uses
TE 302.1 K
Dl Z.00000000 sec
[ 0.03000000 sec
TDO 1

mwmmmmez CHANNEL f] ====eme-
HUC1 13C

Fl B.90 usec
PLWL 5400000000 W
POl 100.62THSEE Hiz
mmmmmmmn CHANNEL 7 mmmm——
CPDPRZ2 waltzlé

HUC2 1H
PLPDZ B0.00 umec
PLW2 1200000000 W
PLE1Z 0.40792559 W
PLW13 0.26107T001 W
aFo2 400. 1516006 MHz

Fl - Frocessing pacameters
81

8F 100. 6177851 Mhz
HIW EM

S5R o

ie 1.00 Bz
GB o

FC 1.40

T T T
180 180 170 1se0

T
140

T T
130 120

a0

546

T 1
10 ppm



\1H of VBEM-466

2.422

shdrdn

current Dats Parameters

HAME Dr. A HAJRA 2015
EXFHO 167
PROCRD 1

FZ = Rcguisition Parameters
Date 20150430
Time 11.0%
INSTRUM spact
PROBHD 5 mm PAEEO BB/
PULPROG zg3l

D 12768
SOLVENT cDCll

HS 3z

Ds Z

SWH 8223, 685 Hz
FIDRES 0.250967 Hz
ng 1.9923444 sec
RG 93,486

oW €0.800 usec
DE 6.50 usec
TE 295.7 K

Dl 1.00000000 sec
DO 1
mmsmaz=z= CHANHEL fl ss======
wucl 1H

rl 14.75 usec
PLW1 11.994900808 W
SFO1 400.1524711 MHz
F2 = Processing parameters
5L 16384

5F 400.1500405 MHz
WO EM

558 o

LB 0.30 Hz
GB 1]

BC 1.00



13C of VBKM-466

oo B 0

B o @ [~ U} w

e n

ooy .o a

i R ] Mo e B {4
e b - o

—1329.74
130.78

£
=

124.19
—113.78

<

Current Data Paraneters
HAME Dr. h HRJRA 2015
16E

EXENO
PHOCHO i
-
F2 - hcguisition Parameters
Date_ 20150430
E Time 11.34
INSTRIM spact
| = EROBHD S nm EREBO BB/
PULPROG 2gpg30
™ 32768
| SOLVENT CDCL13
HE 512
Ds =
EWH 24038.461 Hz
sab FIDRES 0.733596 Hz
] 06816244 sag
RG 93,46
sl oW 20,800 uaec
LE 6,50 vaec
TE 297.1 K
i) | 2.00000000 =seo
Dl Q03000000 sec
TOG 1
—mmmmmme CHANNEL f1 ===m=———-
BUC1 13C
P1 B8.90 usac
PLW1 54. 00000000 W
EFO1 100.62785E8 MHz
= = CHANNEL £2 =
CPDPRGE waltzlé
wuC 1H
PCFDE 60,00 uges
FLWZ 1Z, 00000000 W
FLW1Z 0.40792953 W
PLW13 0.26107001 W
SFD2 400. 1516006 MHz

F! = Processing parameters
31 16364

SF 100.61779E0 MHz
WIW EM
558 0

LB 1.00 Hz
GH a

PC 1.40

| ,M | N

T T T T T T T T T T 1

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 50 a0 70 &0 50 40 30 20 10 ppm

548



\IH of VBKM-198

e - R e =T B I R - e e L e e B e B
R R Rl e R B = ol e R e =BT R e e e s R
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A , S —

ahGRdn

Current Data Parameters

HAME Dr. A MAJEE
EXENO a54
PROCHT 1

F2 - Acguisition Parameters
Date_ 20130829
Time 21.01
INSTRUM Spect
FROBHD 5 mm FABBO BB/
PULPROG zg30

TD 32788
SOLVENT cDCla

HE iz

DB 2

SWH B223.685 Hz
FIDRES 0.250967 Hz
AD 1.9923444 sec
RG 77.59%

oW &0.800 usec
DE &.50 usec
TE 297.4 K
il 1.00000000 sec
TDR 1
A —— CHANNEL f] ===== -
HWUC1 1H

Fl 14.7% usec
PLW1 11.99499%35% W
SF01 400.1524711 MHz
F2 - Processing parameters
51 16384

5F 400, 1500405 MHz
Wow EM

558 ]

LB 0.30 Hz
GB o

PC 1.00

DI R P i \ PO AP Y

2 1 ppm



13C of VBKM-138

@ o Rl el -]
oo MM A9 T N = o —
- Mo@osn e i b
- T Lt R R R R I ) [l ah
- et [ i W
]
S, M.
Taa
| L =t 1 -
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 1140 oo a0 B 70 €0 50 40 30 20 10  ppm

S50

=] R
Current Data Parameters
HRME Dr. A HAJEE
EXPHNOD 855
FROCND 1
FZ2 = Acquisition Farameters
Date 20130629
Time 21,23
INSTROM spest
PROBED 5 mm FRBEO BB/
BULPROG 2gpqg30
TD 32768
SOLVENT COCLE
HE 400
D5 ]
SWH 24038 .4€1 Hz
FIDREE 0.733596 Hz
AQ D.BB1EZ4 sec
RG 77.59
oW 20, BOD usec
CE E.50 uzec
TE 2881 K
ol 2, 00000000 sec
0il 0.03000000 sec
TCO 1
sessmses CHANNEL fl ======e-
NUC1 13C
Pl 8,90 usec
FLK1 5400000000 W

SF01 100, 6278568 MHZ

mmm—emee CHANNEL £2 =
CPRERG2 waltzld
1H

wuC2

PCPDE B0.00 usec
PLWZ 1200000000 W
PLW1Z 0. 40792959 W
FLW13 0.26107001 W
SF02 400.1516006 MRz

f2 - Frocessing parameters
a1 16384

&F 100.6178026 MHz
L] EM
338 o

1B 1.00 Hz
GE o

FC 1.40



'1H of VBKM-204 U

LLU

2.593

—

8 dhah

1 ppm

ahGxen

Current Data Paramaters

Hz
Hz
1o

usec
usec

seC

usec
W
MHZ

MHz

Hz

HMAME Dr. A MAJEE
EXFHO aT0
PROCNO T
F2 - Acquisition Parameters
Date_ 20130704
Time 21.11
THETRIM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 3z7ad
SOLVENT CDC13
Hs 3z
Ds 2
SWH 8223, 685
FIDRES 0.250867
AQ 1.9923444
REG 67.81
il 0. BOO
DE 6.50
TE 285.1
ol 1.,00300000
TDO 1
----- == CHANNEL f1
mucl 1H
Pl 14.75
PLW1 11,599499989
5F0l 400.1524711
F2 - Processing parameters
51 16384
EF 400.1500417
WoW EM
55B 0

LE 0.30
GE 0

jlns 1.00




13C of VBKM-204-U

_~148.52
=—147.75

133.93
128.82
128.46

s
£
g

128.31
127.72
124.52

124.42

—113.1%

77.48
17.16
T6.84
— 60,05

=

16.71

Current Data Paramebers

EKPN'D
FROCHO

Dr. A MAJEE
474
1

F2 - Acquisition Farameters

Date
Time
INSTRUM
PHOBHD
PULFROG
™
SOLVENT
HE

[+
SWH
FIDRES

- CHANHMEL f1

20130705
19.14
spact

5 mm FABEBRD BB/
2gpg 3l
32768
CBCl3
400
2
2q038. 461 Hz
0.733596 Hz
D.6816244 sec
67.81
20.E00 usec
6.50 usec
258.1 K
2.00000000 sec
0.03000000 sec

8.9%0 usec
5400000000 W
100, 6278568 MHz

==smm=e=s CHANNEL {} ==s=====

CPOPRGZ
HUC2
PCPD2
PLAZ
PLW12
PLW13
SFOZ

waltzlé
1H
BO.00 usec
1200000000 W
0407529585 W
0.2E10T001 W
400, 1516006 MHz

F2 = Processing parameters

o

T T T
170 160 150

T
140

T
130

T
120

T
110

T
100

90

S52

T 1
20 10 ppm

16384
100.61TVEED MHz
EM

L.00 Hz

L. 40




\lH of VBKM-341

= U O O ENwe wr ) h o
[l e = U BT = = el e B -
o Th Oh I O 07 O G O e M R £
r:r—:r—-r—:r—r—r-—r‘-rhb-\D\D ™
HE\UM :
i Tca
My i 0 LN Y L L S L L e o
g 8 7 6 5 4 3

S53

b

Current Data Parameters

HAME Dr. A HAJRA 2014
EXFPHO 55
EROCNO 1

F2 - Acquisition Parameters
Date_ 20140217

Time 17.13
INSTRUM spect
FROBHD 5 mm PABBO BB/
FUOLFROG zg3d

TD 32768
SOLVENT CDCL3

NS 16

Ds 2

SWH B223.685 Hz
FIDRES 0.250867 Hz
AQ 1.9923444 sec
RG 186.42

oW 0,800 usec
DE 6.50 usec
TE 294.8 K

ol 1.00000000 sec
TDO 1
memmsssss CHANMNELDL f]l s==ss===
WOC1 18

Pl 14.75 usec
PLW1 11.99450089 W
SFOl 400.1524711 MH=z
F2 - Processing parameters
2h 16384

SF 400.1500436 MHz
WDW EM

S5B V]

LB 0.30 Hz
GH [i]

FC 1.00



13C of

128.33
1268.21
12B8.10
125.50
115.86
115.63

__—14B8.26
T—147.58
__—136.56
—_—133.58

<
{

Wi

=9

77 .32
77.00
76.68
—58.17
21.18

<

£ s
-ESZSR

Current Data Farameters

HAME Dr. A HAJRA 2014
EXPRO 55
FROCHG 1
Fi = Acquisition Parameters
Date_ 20140217
Time 17.49
INSTRUM spect
PROBHD 5 mm PREBEO BB/
FULFPROG zgpgi0
D 2768
SOLVENT COC13
N3 160
Ds 2
Wy ZAD38 . 461 Hz
FIDRES 0.7335596 Hz
BD D.6816244 sec
RG 5d.07
s} 20.800 uses
LE 6.50 usec
TE 5.4 K
ol 2.00000000 sec
D1l 0.03000000 sec
oD 1
mmmerws= CHANMEL f]1 =
NLUCL 13C
Fl .90 usec
FLW1 9400000000 W
SFO1 100. 6278568 MHz
CHANMEL {2 ssssmms=
waltzlé
1H
EQ.00 usec

12, 000040000 W
D.A0792599 W
0.26107001 W

400.1516006 HHz

Fl - Frocassing parameters
8

16334
3F 100.617THD97 Hiz
EM

LA 1.00 He

PC 140

T T T T T T T

T
80 70 80 50 40 30 20 10 ppm

S54



S55

T 1

0.5 ppm

s G

Current Data Parameters

HAME Dr. A HRJRA 2015
EXPHO 517
PROCHNG 1

F2 - Acquisition Parameters
Date_ 20150811

Time 11.23
INSTRUM spact
BROBHD 5 mm PABBO BB/
PULPROG zg 30

0 32768
SOLVENT cpcls

N5 24

oS 1k

SWH £223.685 Hz
FIDRES 0. 250967 Hz
B 1.8623444 sec
RiG 87.66

oW 60.800 usec
DE 6.50 usec
TE 287.4 K
Dl 1.00000000 sec
TDO 1
s======= CHAMNEL f]l ========
HUC1 1H

F1 14,75 usec
PLW1 11.93439%39 W
SFO1 400.1524711 MHz

F2 - Processing parameters
51 i 16384

5F 400.1500034 MHz
WOH EM

558 0

LB 0.30 Hz
GB L]

PC 1.00



13C of VBEM-IM

=r SN @S e
wl LRl B =T i [l
¥ CoSswue o @ R
= AN o O == L L]
- Rl i B I I I e |t el
‘ \“ L// '! ‘ | V Currant Data Farameters
HAME Dr. A HAJRA 2015
EXFND 518
PROCHO 1
.
F1 - Acquisition Parameters
Date_ 20150811
Time 11.44
TNSTRUM spact
PROBHD 5 mm PRBBO BB/
FULEROG zapg30
o 32768
SOLVERT cocll
HS 400
3] i
SWH 24038 . 481 Bz
8aa FIDRES 0.733596 Hz
¥ AQ 0.6816244 sec
ARG BT.66
£ 20.800 usec
CE 6.50 usec
TE 298.4 K
Cl Z.00000000 sec
Bll D.03000000 sec
oo 1
-------- CHANNEL Fl =mew=w=—=
M T3
Fl 8,80 usec
BLWL 5400000000 W
5FO1L 100. 6278568 MHz
CHANNEL £l ssscaces
waltzlé
1H
BO.00 usec
12, 00000000 W
PLW1Z 0. 40752999 W
FLW13 D.26107001 W
SFOE 400. 1516006 WYz
2 = Processing parameters
a1
13 100, 6177880 MAz
HIH EM
858 o
LB 1.00 Hz
GB o
B 1.40
T I ! T L) ! 1 T T L) T T T T T T T T 1
180 180 170 160 150 140 130 120 110 100 a0 80 10 LT 50 40 30 20 10 ppm

S56



"1H of VBKM-204 L

2.578

ahRdn

Current Data Parameters

HAME Dr. A MAJEE
EXFNO 971
PROCHD 1
F2 = Acquisition Parameters
Date 20130704
Time 21.19

e INSTROM spact
PROBHD 5 mea PABRO BB/

", PULPROG 2g30
™ 32768
SOLVENT CDCl3
NS 32
Ds Z
8ba SWH B223. 685 Mz

FIDRES 0.250967 Hz
RO 1.992344d44 sec
BG 62.69
oW 60,800 usec
DE 6.50 usec
TE 295.2 R
Dl 1.00000000 sec
TDO 1
-------- CHANNEL fl ==
HUC1 1H
Fl 14.75 usec
PLW1 11.99499989 W
SFO1 400.1524711 MHz

EI

EF

WDW

E5B

LB

GE

PC
i ) .JL_J, L = e = = m——_ = = — e S S B =

S57

400.1500447
EM

o
0. 30

o
1.00

F? = Processing parameters
16384

MHz

Hz



13C of VBEM-204-L

—146.23
145,22

128.77
127.89

__—134.06

|

127.61
126.27

3
e

123.52

—_—112.51
—108.71

77.48

77.16
TE.84

=

8ba

17.24

i

T T
170 led 150

T
140

T
130

T
120

110

AARARRRD

100

T
G0

BO

S58

70

T
&0

20

Current Data Parameters

HAME Dr. A MRJEE
EXFNG 975
FROCHD 1

FZ - Acquisition Parameters
Date_ 20130705
Time 20.14
INSTRIM spect
PROBHD 5 mm PABBO BB/
FULFROG 2gpgal

™ 32768
SOLVENT CDCL13

[ 409

g 2

SWH 24038 461 Hz
FIDRES 0.733596 Hz
T ] D.6816244 sac
RG 62.6%

oW 20,800 usec
DE 6. 50 usec
TE 298.1 K
ol 200000000 sac
011 0.03000000 sac
D9 1

Fl .90 usec
PLW1 5400000000 W
SFO1 100.62TH568 MHZ
emsmnuun CHAHHEL f2 memsss==
CFOPRG2 waltzlé

NG 1H
FoRD2 B0.00 ggec
FLWZ 12.00000000 W
PLWL2 0.407329399 W
FLWL3 0.26107001 W
SFO2 400.1516006 MRz

F2 - Processing parAneters
31 16384

SF 100.6177885 MHz
WO EM

EEB a

LB 1.00 Hz2
GE a

PC 1.40



.\lH of VEKM-205

8.073
A.06%
7.B59
7.858&
T.851
7.838
7.734
T.529
T.505
7.379
7375
7.361
7.342
T7.289
7.287
7.284
7.273
T7.269
T.264
T.253
T.250
T.248
T7.186
T7.075
7.074
7.056
7.051

eSS\

Current Data Parameters

HAME
EXPNO
PROCHO

Date_
Time
INSTRUM
PROBHD
PULFROG
: Th
S0LVENT
H3
)
SWH
FIDRES

50

s8I
SF
WD
558
LB
GB
BC

2tk JLA WERY

deaeiis

—

S59

Dr. A MARJEE

1

20130707

e P vy )

spect

5 mm PAEEOD BB/
2430

32768

CoCl:

32

2

H223, 685
0.250067
1.9923444
43,48
&0.E00
6.50

285.8
1.00000000
1

CHANHEL f] ====

14,75
11.99459909889
400.1524711

400.1500381

EM

(1]
0.30

[}
1.00

F2 - Acquisition Farameters

Hz
Hz
sec

USEC
USEs
K
sec

usec
W
MHz

F2 - Processing parameters
16364

MHZ

Hz



13C of VBKM-205

—146.47
=147 82

/
£
e
X

I

132.91
128.78
128.36

126.26

126.04

123.37
120.89
117.67

— 108.47

T7.32
77.00
T6.68

=

e

Current Data PAarameters
TAME

HAM Dr. A MAJEE
EXFHD BES
FROCHO 1

F2 - Acquisition Parameters
Date_ 201307407
Time 13.27
INSTRUM spect
PROBHD 5 mm PABEG BB/
PULEROG xgpgdD

sl 32768
SOLVENT CBC13

KE 4070

i} K

SWH 24038.461 Hz
FIDRES 0.733556 Hz
AL D.6E16244 sac
RS 43.46

= 20,800 usec
LE 6.50 vgec
TE 256.6 K
ol 200000000 sec
nit G.03000000 sec
TDO 1

Bl 8.90 usec
PLW1 5400000000 W
SF01 100, 6274568 MHz
mmm===== CHAHNEL {2 sesesme-
CPDERGE walezlé
Wacz 1H
PCPDZ 40,00 usec
PLM2 12.00000000 W
FLW12 0.4079295%9 w
ELH13 0.26107001 W
SFO2 400.1516006 MHz
Fl - Processing parametars
51 163484
5F 100.817T4026 MHz
WO EM
L58 0
LB 1.00 Hz
GE ]
PC 1.40

1

T T T
180 180 170

150

140

130

T
120

119

S60

10 ppm



"\ 1H of VBKM-224

2.326

S61

shdRdn

Current Data Paramafeéers

Hz
Hz
sec

ugec
usec
K
sec

usec
W
MEHZ

MHz

Hz

HEME Dr. A HARJRA
EXPRO 201
FROCNQ 1
F2 = Rogquisition Parameters
Date_ 20130804
Time 13.15
INSTRUM spect
FROBHD 5 mm PRBEO BR/S
PULPROG 2930
TD 32768
SOLVENT COCl3
H3 24
oS 2
SWH G223.685
FIDRES 0.250967
A 1.8023444
EG

oW 60.800
DE . .50
TE 297.2
Dl 1.00000000
TDO 1
mmmmmm=s CHANHEL f] ========
NUC1 iH
Fl 14.75
PLW1 11. 554999849
5F01 400.1524711
F2 = Processing parameters
5I 16384
SF 400.1500412
WhW EM
S5B L]

LB 0.30
GB [+]

EC 1.00



13C of VBKEM-224

145.81
145,85
138. 486
133.52

=
o
~
?
%

ol

128.68
128.69
126.86
125.63

124.81

H

123.23
117.46
77,48
17.18
76.84
2153

——112.53
—108.22

G

Current Data Parameters

HAME Di. A HAJRA
EXFRO 502
PROCRO 1

F2 - Aoquisition Farameters
Date_ 20130804
Time 13.34
THITRIM spact
PROBHD 5 mm PABBO BR/
FULFROG zapgdl

o F2Thd
BOLVENT [oleed ]

HE 320

bE &
EWH 2403E . 461 Hz
FIDRES 0,733596 Hz
] G.6016244 gec
RG 57.28

oW 20 B0 usec
DE E.50 usec
TE 296.2 K
Dl Z.00000000 sec
nil 0. 03HHIN00 sac
DO b !

e CHANNEL £

HLRCT

Fl 80 usac
PLW1 54 00000000 W
SFOL 100.6278568E MHz
memmmmmn CHANNEL {2 ssssssas
CFDFRG2 waltzle

HUCE 1k
PCEDZ 80,00 usec
PLW2 12. 00000000 W
FLW12 0. A0TIZ955 W
PLWL3 026107001 W
SF02 00, 1516006 MEZ

F2 - Processing parameters
1 4

SF 100, 61779059 Miz
W M

55B 1]

LB L.040 He
GB a

BC L.40

T T T
130 180 170

T T
150 140

RRaass ol

120

T )
10 ppm



ACM-P7-1H(SR)
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ACM-P7-13C(SR)

= (TR T o - R T o B T
- ol T =R s T R ] = Y0 - ] =i
@ Wl (L= S A P S =
s e L AT o B R i T e - [~ \D w1
4 — Ll B I I B ] =~
\x k\kz K h/ r \\(J Current Data Parameters
NAME ACM-PT7-13C
EXFNO 1
FROCHO 1
F2 - Acquisition Parameters
N Date 20131220
Time 16.440
=4 = INSTRUM spect
FROBHD % mm FABBO BB-
&“x I // PULPROG zgpg3d
TD 32768
SOLVENT CDCl3
Bac HS 258
D3 4
SWH 21929.824 H=z
FIDRES 0.669245 H=
AQ 0.7471104 sec
RG 16.41
o 22.800 usec
DE 6.50 usec
TE 297.8 K
Dl 2.00000000 sec
b1l 0.03000000 sec
TR 1
seswmsss CHANNEL f1 ===
SFOl 75.4752949
NHUC1 13c
Fl1 9.25 usec
PLW1 34.00000000 W
======== CHANNEL f2 scssssm=s
3F02 300.1312008 MH=z
NUC2 1H
CPDPRG[2 waltbzls
PCPD2 90.00 usgec
PLW2 6.92840021 W
PLW1Z 0.17545000 W
PLN13 0.14211001 W
-
F2 - Processing parameters
81 32768
SF T5.4677416 MH=z=
hnlt) EM
S5B L]
LE 1.00 Hz
GB o]
I T T T T T T T ol e T T T T T T T T 1B 1.40

170 160 150 140 130 120 110 1400 90 80 0 60 50 40 30 20 10 0 ppm
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ACM-P6-1H(SR)

B e o

0

1

Fpm

i0.0

.5

10
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ACM-P6-13C(5R)

- WP D AW ™~ o
= MmO o ~ Ll o~ g
A e ok
- - FIM NN ~ O =~ w
— - e el el ] o
Current Data Parameters
VAT V B o R
EXENG i §
FROCHG 1
F2 - Acquisiticn Parameters
Date 20131220
mu Time 17.05
H INSTRUM spect
fad BROBHD 5 mm PAEBBO BE-
| FULFROG zqpg3l
o 32768
SOLVENT o1l
Ns5 280
Ds 4
SWH 2192%.8B24 Hz
FIDRES 0.669245 Hz
AD 0.7471104 sec
RG 16.41
ow 22.800 usec
DE 5.50 usec
TE 298.0 K
ol 2.00000000 BEC
011 003000000 Sec
TDO 1
FLW1 34.00000000 W
snanmsms CHANNEL f? ssss====
SF02 300.1312005 MHz
Nuc2 1H
CPDERG [2 waltzla
PCPD2 90.00 usec
BLW2 6.99840021 W
BLW12 0.17545000 W
FLW13 0.14211001 W
F2 - Processing parameters
81 32768
SF T5.4567T416 MH=z
WO
LE 1.00 H=z
GB [4]
T T T T T T T e T T T | T T T T |7 1.40
160 150 140 130 1z0 110 100 =l4] &0 70 &0 50 40 ig 20 10 [} ppm
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1H of VBEM-218-L/13
=
TS M B o A R e R DS S s
bR R = = e R R e B B o sl ol ol ol
w‘o;lwq;q;fg:wqjlr:hf-l‘-r‘-[‘-l"-l"-r‘-l"-r‘-l"-l"-l‘-\ﬂll;lﬂlld;m

afrGRen

Current Data Parameters

HAME Dr. A HAJRA
EXPND 963
BROCHOD 1
FZ - Bcgquisition Parameters
Date_ 20130728
s, Time 17.45
IMSTRUM spect
i PROBHD 5 =m PABEO BB/
PULPROG 2930
f TD 32%¢8
SO0LVENT cocli3
339 s 3z
bs 2
SHE B223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9%23444 sec
RiG 47.64
oW E0.800 usec
LOE 6.50 usec
TE 294.2 K
ol 1.00000000 sec
TDO 1
mmmmmm== CHRHNEL f1 se======
NUC1 1H
Fl 14.75 usec
PLW1 11.99499969 W
SF01 400.1324711 MEz
F2 - Processing parameters
=1
sF 400.1500346 MHz
WD EM
S32B 0
LB 0.30 Hz
GE 1}
PC 1.00

S67




13C of VBEM-218-L

7] I‘JH L]

O MY W Moo T
oI ST s S - = I e R o
W NS NSO
I o B A R A =]
== BERSSSEaSD
1NN

s Gidn

Currans Data Faramoters

HAME De. B HAJRA

EXFNO 464

BROCKND 1
F2 - Acguisition Parameters

[ 20130728

& id.08

mpech

S mm PADED BES

=gpgdl

0.03000000 sec

weme CHANNEL £l weesm—oe
130

.
G4, 000000
100.627

CEANNEL [2 ====s===
w,

T T
190 189 170 160

T T T T
0 140 130 120 119

2

ppm



1H

of VBKM-472

Il

ahGrdn

Current Data Parameters
HAME Dr. &

MRJEE
EXENO 18
PROCHO 1
F2 - Acquisivion Parameters
Date_ 20150111
Time 12.42
N INSTRUM spect
o e PROBHD 5 mm PABBO BB/
/ PULPROG zg30
= N ™ 32768
SOLVENT coela
N3 3%
os
10aa SHH 8223.685 Hz
FIDRES 0.250967 Hz
g 1.9923444 sec
RG e
oW 60.800 usec
DE 6.50 usec
TE 292.5 K
ol 1.00000000 sec
oD 1
s CHANNEL f]l ssssssm=
KUC1 18
Pl 14.75 usec
FLW1 11.99499989 W
5F01 400.1524711 MHz
F2 = Processing parameters
51 16384
5F 400.1500405 MHz
WDW EM
S5B o
LB 0.30 Hz
GB 0
FC 1.00

T L
8.5 8,0 8.5 e.0 7.8

e

S69



13C of KM-472

144.86
142.39
134.15
130.85
129.92
129.68
129.04
128.41
128.21
127.64
124.92
123.42
121.21
117.62
112.47

NS\

o

76.84

77.48
717.16

N4

= =N
N~

10aa

2

ainGren

Current Data Parameters

1

190 180 170

1 1 L) I

T
150 140 130 120 110

T T T
100 L) 80

S70

Dr. A WAJEE

EXPND 24
PROCNO 1
F2 = Acguisition Parameters
Date_ 20150111
Time 20.4§
INSTRUM spect
PROBHD 5 mm PABBO BB/
FULPROG 2gpg30
™D 32768
SOLVERT CDcll
NE LLIe
Bs . 3
GWH 24038, 461 Hz
FIDRES 0.73359€ Az
RO 0.6816244 pec
m ™
D 20.800 usec
CE 6.50 usec
TE 295.1 K
[#) ] 2.00000000 sec
Dl 0. 03000000 sec
OO 1
==samm=s CHANNEL £1 ssssssss=
MNRCT 13C
Pl 8.590 usec
PLW1 54. 00000000 W
SF0L 100.6278588 MH:z
m——mmm—— CHANNEL (2 ==ee—e———
CPDPREZ waltzlé
NUC2 18
BECPD2 BO.00 usec
FLWZ 12.00000000 W
FIN1Z 0. 40792959 W
PLWL3 0.26107001 W
SPO2 400.1516006 MHz
F2 = Procesalng pacrameters
BT
SF 100, 8177866 MEz
Wi {2
858 o
¥ 1 1.60 Hz
B o
PC 1.40

T 1

10 ppm



1H of VBKM-479

AHNOONHOENEOA—ACNEMIEANANONOYNONONTARANOVONMONN® Lig)
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L ot e s ot ol ol o ool ool ot ottt ot ol ool ol ol ot ol ol ol o ot ol ot ol ol ol ol ol - R o~

sfrdRen

Current Data Parameters

NAME Dr. A HAJRA 2015

EXPNO 53T

PROCNO 1

F2 - Acquisition Parameters
Ve Date_ 20150816

Time 11.41

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 32768

SOLVENT CDC13

NS 32

DS T

SWH 8223.685 Hz

FIDRES 0.250967 Hz

AQ 1.9923444 sec

RG 106.66

DwW 60.800 usec

DE 6.50 usec

TE 298.3 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ===ss====

NUC1 1H

Pl 14.75 usec

PLW1 11.99499989 W

SFO1 400.1524711 MHz

F2 - Processing parameters

S1 16

SF 400.1500090 MHz

WDW EM

SSB g

LB 0.30 Hz

GB 0

PC 1.00

@ -
-~
)}
w
ES
w
[
=
e
L]
=}

11 10 9
of—[w|o|o|x] [ (=
olol—lolala| [© o
ledlmlevimlol 1=
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13C of VBKM-479

OT AN~ ATAHAhOON N
NN OCTORAMO M~ <F N
THONN N DO O~ T A M
TN NN N NN NN
iRl e e e e R R e ]

N

77.48

77.16

76.84

—17.60

shgken

Current Data Parameters

NAME Dr. A HAJRA 2015
EXPNO 539
PROCNO 1
Me F2 - Acquisition Parameters
Date_ 20150816
Time 13.23
Z INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG zgpg30
= TD 32768
SOLVENT CDCL13
NS 1024
10ba DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AD 0.6816244 sec
RG 106.66
DW 20.800 usec
DE 6.50 usec
TE 259.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13c
8.90 usec
54.00000000 W
100.6278588 MHz
CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PLW2 12.00000000 W
PLW1Z2 0.40792999% W
PLW13 0.26107001 W
SFO2 400.1516006 MHz
F2 - Processing parameters
SI 16384
SF 100.6177836 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T 1
190 180 170 160 1.50: 140 130 120 110 100 20 80 50 20 10 ppm
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Current Data Parameters

HAME Dr. A HAJRA 2015
EXEPND 631
PROCNO 1

F2 - Aoguisition Parameters
Date_ 201505820

Time 18,08
INSTRUM spect
PROBHD 5 mm PRBEO BB/
PULPROG zg30

o 32768
SOLVENT COC1E

WS 3z

(¢ ¥

SWH B223.685% Hz
FIDRES 0.250967 Hz
A 1.9923444 sec
BG 135.7

oW &0.800 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
DO 1
m======= CHANMNEL f] sscssse=
HUCL iH

Pl 14.75 usec
BLWL 11. 5445994989 W
SFOL 400.1524711 MH=z
FZ - Processing parameters
51 le3g4

5F 400.1500364 MHz
WOW ; EM

558 Q

LB 0.30 Hz
GB 1]

PC 1.00
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13C of VBEM-485 up
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134.46

131.2%2
130,98
130.43
129,54
129.37
129,02
128.13
12778
126.086
125.33
123.21
117,77
115.40
112.84
77.33

7121

77.01

76.69
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Current Data Parameters
HAME Dr. A HAJEA 2015
EXFNO 633
PROCHD 1
F2 - Aoquisition Paramerers
Data_ 20150920
g Time 18,22
" IHSTRIM spect
PROBHD 5 mm PREBO BE/
FPULFRIG zgpg 30
N D 32768
SOLVENT COC13
NS 1024
e La 2
SWE 24038 .461 Hz
10ab FIDRES 0,.7135596 Wz
AQ 0.6816244 sec
RG 135.7
oW 20.800 usec
LE §.50 usec
TE 29%.4 K
ol 2.00000000 sec
Dl 0,03000000 sec
D0 1
CHAHNEL 1 =
13C
9.90 usec

54, DOGOODO0 W
100. 6278588 WAz

mmmassss CHAHHEL f2 sssssass

CPDPRG2 waltzle
HUCZ 1H
PCPD2 80,00 usec
PLWZ 12, 00000000 W
PLW12 0. 40792955 W
PLW13 0.26007001 W
SFOZ 400.1516006 MEz

FZ - Processing parameters

51 16384

SF 100, E177T9E0 MHz
WoW =]

238 o

LB L.00 Hz
GB o

BC 1.40

g R e A e P e

T T

T T
130 180 170 160

150

Lan

T T T T T T T T T T T T T 1
120 120 110 100 S0 80 10 (1Y) a0 40 30 20 10 ppm
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