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1. General information:
All reagents were purchased from commercial sources and used without further purification. 'H
NMR spectra were determined on 400 MHz spectrometer as solutions in CDCIl;. Chemical shifts
are expressed in parts per million (J) and the signals were reported as s (singlet), d (doublet), t
(triplet), m (multiplet) and coupling constants (J) were given in Hz. BC{'H} NMR spectra were
recorded at 100 MHz in CDCI; solution. Chemical shifts as internal standard are referenced to
CDCl; (0 = 7.26 for 'H and 6 = 77.16 for BC{'H} NMR) as internal standard. TLC was done on
silica gel coated glass slide. All solvents were dried and distilled before use. Commercially
available solvents were freshly distilled before the reaction. All reactions involving moisture
sensitive reactants were executed using oven dried glassware. All 2-substituted indoles were

prepared by the reported method.!

2. Experimental procedures:

2.1 Typical experimental procedure for the synthesis of compound 4:2

o
@\)‘\H OH
n-BuLi OH
Ph—— Ph———1Lj ©\)\Ph
Dry THF, -78 °C Dry THF, Ar OH
Ar -78°C -1t 4

n-Butyl lithium (4 mL, 2.5 M in hexane) was added to a solution of phenylacetylene (1.12 g, 11
mmol) in dry THF (15 mL) at -78 °C under Ar atmosphere. The reaction mixture was allowed to
stir at this temperature for 30 min. Salicylaldehyde (0.61 g, 5 mmol) in dry THF (5 mL) was then
slowly added at -78 °C. The reaction mixture was naturally warmed to room temperature and
kept stirring overnight. After quenched by 1(M) HCI solution, the reaction mixture was extracted
with EtOAc. The organic layers were dried with 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 (90:10) as an eluting solvent to

afford the pure product 2-(1-hydroxyprop-2-yn-1-yl)phenol (4) (750 mg, 67%) as a white solid.
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2.2 Typical experimental procedure for the synthesized compounds (3aa-3ai):

0
(] =
N A [Ru(p-cy)Clol2
+ mﬂ\rz (2.5 mol%)
gz ™ N\
F IR R 1,2-DCB, 120°C  R1-Z
Ar HO ™ ) 5h

1

A mixture of 2-(1-morpholino-3-phenylprop-2-yn-1-yl)phenol (0.2 mmol, 58.6 mg) (1a) and 2-
phenylindole (0.2 mmol, 38.6 mg) (2a) was taken in 1,2-DCB (2.0 ml) in an oven dried reaction
tube. Then dichloro(p-cymene)ruthenium(Il) dimer (2.5 mol%, 3 mg ) was added to it and stirred
at 120 °C for 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,. 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 (94:6) as an eluting solvent to afford the pure product (3aa) (67 mg, 84%)

as a white solid.

2. 2. Typical experimental procedure for the synthesized compounds (8a-8d):

= =
Ph R1-Z A2
=Z AN AgOTF (10 mol%) SN~
1. LR Ar?
+ Ar-CHO \/N\/)_ Toluene, 80 °C At
NH, NH
16 h
5 6 7 PH 4

A mixture of 2-(phenylethynyl)aniline (0.1 mmol, 19.3 mg) (5), benzaldehyde (0.2 mmol, 21
mg) (6), and 7-methyl-2-phenylimidazo[1,2-a]pyridine (0.1 mmol, 20.8 mg) (7) was taken in an
oven dried reaction tube in presence of silver trifluoromethanesulfonate (10 mol%, 5 mg ) in
toluene (2.0 mL) and stirred at 80 °C for 16 h under open atmosphere. After completion of the
reaction (TLC) the reaction was cooled to room temperature and extracted with ethyl acetate.
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 (76:24) as an eluting solvent to afford the pure

product (8a) (62%, 60 mg) as a white solid.
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3. Characterization data for the synthesized products:

OH
d\Ph
OH

2-(1-Hydroxy-3-phenylprop-2-yn-1-yl)phenol (4): White solid (67%, 750 mg); R,= 0.50 (PE :
EA =90 : 10); '"H NMR (400 MHz, CDCl;): 6 7.38-7.33 (m, 3H), 7.24-7.18 (m, 3H), 7.15-7.10
(m, 1H), 6.83-6.79 (m, 2H), 5.80 (s, 1H), 3.33 (br s, 1H); BC{'H} NMR (100 MHz, CDCl3): ¢
155.1, 131.9, 130.2, 128.9, 128.4, 127.9, 124.8, 122.1, 120.4, 117.1, 88.1, 86.8, 64.2.

H
Ph—e
o -1
v
Ph

3-(Benzofuran-2-yl(phenyl)methyl)-2-phenyl-1H-indole (3aa): White solid (84%, 67 mg); R
=0.50 (PE : EA =94 :6); M.p. 151-152 °C; '"H NMR (400 MHz, CDCl;): ¢ 8.00 (s, 1H), 7.45-
7.40 (m, 3H), 7.39-7.30 (m, 5H), 7.28-7.17 (m, 6H), 7.16-7.09 (m, 3H), 6.92 (t, J = 7.6 Hz, 1H),
6.38 (s, 1H), 5.91 (s, 1H); BC{!H} NMR (100 MHz, CDCl;): ¢ 160.2, 155.1, 141.5, 136.1,
136.0, 132.5, 128.9, 128.8, 128.7, 128.6, 128.4, 128.3, 128.1, 126.7, 123.5, 122.6, 122.2, 121.2,
120.6, 120.0, 112.0, 111.3, 111.0, 105.4, 42.5. HRMS (ESI-TOF) m/z: [M + H]* Calcd for
C0H»,NO: 400.1696; found: 400.1699.

3-(Benzofuran-2-yl(phenyl)methyl)-2-(4-methoxyphenyl)-1H-indole (3ab): Brown gummy
mass (76%, 65 mg); R,=0.55 (PE : EA =93 : 7); 'H NMR (400 MHz, CDCl;): ¢ 8.11 (s, 1H),
7.46-7.41 (m, 3H), 7.38-7.31 (m, 3H), 7.29-7.26 (m, 4H), 7.20-7.11 (m, 4H), 6.98-6.91 (m, 3H),
6.40 (s, 1H), 5.89 (s, 1H), 3.84 (s, 3H); *C{'H} NMR (100 MHz, CDCls): ¢ 160.3, 159.7, 155.1,
141.6, 136.08, 136.01, 130.0, 128.79, 128.70, 128.4, 128.2, 126.7, 126.1, 125.0, 123.5, 122.5,
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122.0, 121.0, 120.6, 119.9, 114.4, 111.3, 110.8, 105.4, 55.5, 42.6; Anal. Calcd for C30H,;3NO;: C,
83.89; H, 5.40; N, 3.26%; Found: C, 84.11; H, 5.44; N, 3.21%.

MeO Q
NH

—

o)
/Ph

Me

3-(Benzofuran-2-yl(phenyl)methyl)-5-methoxy-2-(p-tolyl)-1H-indole (3ac): Brown gummy
mass (73%, 64 mg); R,=0.45 (PE : EA =94 : 6); 'H NMR (400 MHz, CDCl5): J 8.02 (s, 1H),
7.46-7.44 (m, 1H), 7.39-7.37 (m, 3H), 7.29-7.22 (m, 8H), 7.21-7.17 (m, 2H), 6.80-6.77 (m, 1H),
6.72 (d, J = 2.4 Hz, 1H), 6.41 (s, 1H), 5.90 (s, 1H), 3.51 (s, 3H), 2.39 (s, 3H); 3C{'H} NMR
(100 MHz, CDCly): 6 160.3, 155.1, 153.9, 141.6, 138.2, 136.9, 131.2, 129.8, 129.7, 128.77,
128.73, 128.4, 128.2, 127.8, 126.7, 123.6, 122.6, 120.6, 112.2, 111.7, 111.5, 111.3, 105.5, 102.8,
55.6, 42.6, 21.4; Anal. Calcd for C3;HsNO,: C, 83.95; H, 5.68; N, 3.16%; Found: C, 83.71; H,
5.62; N, 3.24%.

MeO Q
NH

p—

g
% Ph

Cl

3-(Benzofuran-2-yl(phenyl)methyl)-2-(4-chlorophenyl)-5-methoxy-1H-indole (3ad): White
solid (78%, 72 mg); Ry = 0.45 (PE : EA = 94 : 6); M.p. 177-178 °C; 'H NMR (400 MHz,
CDCl): 0 8.00 (s, 1H), 7.44-7.42 (m, 1H), 737-7.34 (m, 5H), 7.27-7.21 (m, 6H), 7.19-7.15 (m,
2H), 6.81-6.78 (m, 1H), 6.69 (s, 1H), 6.37 (s, 1H), 5.82 (s, 1H), 3.48 (s, 3H); BC{'H} NMR (100
MHz, CDCl;): ¢ 160.0, 155.1, 154.1, 141.3, 135.5, 134.3, 131.4, 131.2, 129.8, 129.2, 128.7,
128.6, 128.5, 128.2, 126.9, 123.7, 122.7, 120.7, 112.8, 112.4, 111.7, 111.3, 105.6, 102.7, 55.6,
42.6; Anal. Calcd for C;0H»,CINO,: C, 77.66; H, 4.78; N, 3.02%; Found: C, 77.47; H, 4.81; N,
3.08%.

S5



H
Ph \N
o, 31
s
Ph

3-(Benzofuran-2-yl(phenyl)methyl)-5-chloro-2-phenyl-1H-indole (3ae): Brown solid (75%,
64 mg); R,= 0.40 (PE : EA =95 : 5); M.p. 140-141 °C; '"H NMR (400 MHz, CDCl5): ¢ 8.24 (s,
1H), 7.56-7.49 (m, 4H), 7.48-7.39 (m, 4H), 7.36-7.27 (m, 7H), 7.26-7.24 (m, 1H), 7.17-7.15 (m,
1H), 6.48 (s, 1H), 5.96 (s, 1H); BC{'H} NMR (100 MHz, CDCl;): ¢ 159.6, 155.1, 141.0, 137.5,
134.5, 132.1, 129.1, 128.75, 128.71, 128.59, 128.57, 127.2, 126.9, 125.6, 123.7, 122.7, 120.8,
120.5, 119.6, 112.1, 112.0, 111.8, 111.3, 105.5, 42.3; Anal. Calcd for CyoH,,CINO: C, 80.27; H,
4.65; N, 3.23%:; Found: C, 80.42; H, 4.70; N, 3.19%.

H
Ph \N
o, L
L F
Ph

3-(Benzofuran-2-yl(phenyl)methyl)-5-fluoro-2-phenyl-1H-indole (3af): Brown gummy mass
(74%, 61 mg); R,=0.50 (PE : EA =93 : 7); 'H NMR (400 MHz, CDCls): ¢ 8.15 (s, 1H), 7.50-
7.39 (m, 6H), 7.38-7.36 (m, 1H), 7.29-7.22 (m, 6H), 7.20-7.16 (m, 2H), 7.01-6.98 (m, 1H), 6.91-
6.86 (m, 1H), 6.40 (s, 1H), 5.89 (s, 1H); *C{'H} NMR (100 MHz, CDCl;): ¢ 159.3 (Jc.r= 85.0
Hz), 155.1, 141.1, 137.9, 132.7, 132.3, 129.1, 128.7, 128.68, 128.63, 128.5, 126.9, 123.7, 122.7,
120.8, 112.3 (Jcr= 5.0 Hz), 111.6, 111.5, 111.3, 110.9, 110.6, 106.2, 106.0, 105.4, 42.4; Anal.
Calcd for C,9H,0FNO: C, 83.43; H, 4.83; N, 3.36%; Found: C, 83.22; H, 4.79; N, 3.43%.

3-(Benzofuran-2-yl(p-tolyl)methyl)-2-phenyl-1H-indole (3ba): Brown gummy mass (81%, 66
mg); R,= 0.55 (PE : EA = 95 : 5); 'H NMR (400 MHz, CDCl3): 6 8.14 (s, 1H), 7.53-7.51 (m,
2H), 7.47-7.42 (m, 3H), 7.41-7.37 (m, 4H), 7.20-7.14 (m, 5H), 7.09 (d, J = 8.0 Hz, 2H), 6.98-
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6.94 (m, 1H), 6.42 (s, 1H), 5.91 (s, 1H), 2.33 (s, 3H); *C{'H} NMR (100 MHz, CDCly): §
160.5, 158.1, 138.4, 136.2, 136.1, 136.0, 132.7, 129.1, 128.9, 128.8, 128.7, 128.5, 128.3, 128.2,
123.5, 122.5, 122.2, 121.3, 120.6, 120.0, 112.2, 111.3, 110.9, 105.3, 42.2, 21.2; Anal. Calcd for
C3oH»3NO: C, 87.14; H, 5.61; N, 3.39%; Found: C, 87.31; H, 5.58; N, 3.34%.

3-(Benzofuran-2-yl(2-methoxyphenyl)methyl)-2-phenyl-1H-indole (3ca): Brown gummy
mass (72%, 61 mg); R,= 0.45 (PE : EA =94 : 6); 'H NMR (400 MHz, CDCl5): ¢ 8.14 (s, 1H),
7.49-7.47 (m, 2H), 7.44-7.40 (m, 4H), 7.39-7.33 (m, 4H), 7.23-7.20 (m, 1H), 7.17-7.12 (m, 3H),
6.96-6.92 (m, 1H), 6.90-6.84 (m, 2H), 6.34 (s, 1H), 6.26 (s, 1H), 3.59 (s, 3H); *C{'H} NMR
(100 MHz, CDCl;): 0 160.3, 157.1, 155.2, 136.1, 136.0, 133.2, 130.2, 130.0, 129.8, 128.9, 128.7,
128.6, 128.1, 128.0, 127.1, 123.3, 122.4, 122.0, 121.0, 120.5, 119.9, 111.7, 111.2, 110.9, 110.8,
105.1, 55.4, 41.5; Anal. Calcd for C;0H,3NO,: C, 83.89; H, 5.40; N, 3.26%; Found: C, 83.69; H,
5.43; N, 3.33%.

OMe

3-(Benzofuran-2-yl(4-methoxyphenyl)methyl)-2-phenyl-1H-indole (3da): Yellow solid (71%,
60 mg); Ry=0.45 (PE : EA =92 : 8); M.p. 196-197 °C; '"H NMR (400 MHz, CDCl;): ¢ 8.15 (s,
1H), 7.52-7.50 (m, 2H), 7.47-7.44 (m, 3H), 7.42-7.36 (m, 4H), 7.23-7.16 (m, 5H), 6.96 (t,J= 8.0
Hz, 1H), 6.82 (d, J = 8.8 Hz, 2H), 6.41 (s, 1H), 5.89 (s, 1H), 3.78 (s, 3H); *C{'H} NMR (100
MHz, CDCl;): ¢ 160.6, 158.3, 155.1, 136.2, 135.9, 133.6, 132.7, 129.7, 128.9, 128.7, 128.4,
128.3, 128.2, 123.5, 122.5, 122.2, 121.2, 120.6, 120.0, 113.8, 112.3, 111.3, 110.9, 105.2, 55.3,
41.8; Anal. Calcd for C50H»3NO,: C, 83.89; H, 5.40; N, 3.26%; Found: C, 83.73; H, 5.35; N,
3.34%.
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3-(Benzofuran-2-yl(4-bromophenyl)methyl)-2-phenyl-1H-indole (3ea): Brown gummy mass
(61%, 58 mg); R,=0.50 (PE : EA =93 : 7); 'H NMR (400 MHz, CDCls): ¢ 8.19 (s, 1H), 7.50-
7.46 (m, 4H), 7.45-7.37 (m, 5H), 7.31 (d, J= 8.0 Hz, 1H), 7.23-7.12 (m, 6H), 6.98-6.94 (m, 1H),
6.43 (s, 1H), 5.87 (s, 1H); BC{'H} NMR (100 MHz, CDCl;): ¢ 159.4, 155.1, 140.6, 136.1,
132.5, 131.5, 130.4, 129.1, 128.7, 128.5, 128.2, 127.9, 127.2, 123.8, 122.7, 122.4, 121.1, 120.8,
120.6, 120.2, 111.5, 111.3, 111.0, 105.6, 42.0; Anal. Calcd for C,oH,oBrNO: C, 72.81; H, 4.21;
N, 2.93%; Found: C, 73.01; H, 4.25; N, 2.87%.

3-(Benzofuran-2-yl(4-(tert-butyl)phenyl)methyl)-2-phenyl-1H-indole (3fa): White solid
(82%, 74 mg); Ry=0.50 (PE : EA = 94 : 6); M.p. 186-187 °C; 'H NMR (400 MHz, CDCls): ¢
8.13 (s, 1H), 7.54-7.52 (m, 2H), 7.47-7.37 (m, 7H), 7.30-7.28 (m, 2H), 7.24-7.15 (m, SH), 6.97
(t,J=8.0 Hz, 1H), 6.43 (s, 1H), 5.93 (s, 1H), 1.30 (s, 9H); 3C{'H} NMR (100 MHz, CDCl5): ¢
160.5, 155.1, 149.4, 138.3, 136.1, 136.0, 132.7, 129.1, 128.9, 128.8, 128.28, 128.23, 125.3,
125.2, 123.4, 122.5, 122.2, 121.4, 120.6, 119.9, 112.2, 111.3, 110.9, 105.2, 42.0, 34.5, 31.5;
Anal. Calcd for C33H9NO: C, 87.00; H, 6.42; N, 3.07%; Found: C, 87.14; H, 6.36; N, 2.99%.
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3-(Benzofuran-2-yl(6-methoxynaphthalen-2-yl)methyl)-2-phenyl-1H-indole (3ga): Brown
gummy mass (76%, 72 mg); R = 0.45 (PE : EA =93 : 7); 'H NMR (400 MHz, CDCl,): ¢ 8.21
(s, 1H), 7.66-7.59 (m, 3H), 7.54-7.52 (m, 2H), 7.48-7.43 (m, 3H), 7.41-7.37 (m, 5H), 7.23-7.18
(m, 2H), 7.15-7.09 (m, 3H), 6.94-6.90 (m, 1H), 6.44 (s, 1H), 6.09 (s, 1H), 3.90 (s, 3H); *C{'H}
NMR (100 MHz, CDCl;): 0 160.3, 157.6, 155.1, 136.8, 136.2, 136.1, 133.5, 132.6, 129.6, 129.0,
128.8, 128.7, 128.34, 128.30, 127.8, 127.2, 127.0, 126.8, 123.5, 122.6, 122.3, 121.2, 120.7,
120.0, 118.7, 112.0, 111.3, 110.9, 105.7, 105.5, 55.4, 42.5; Anal. Calcd for C;4H,sNO,: C, 85.15;
H, 5.25; N, 2.92%; Found: C, 85.36; H, 5.22; N, 2.97%.

M
P e
o)

Oy E
Ph

N
H

3-((5-Methylbenzofuran-2-yl)(phenyl)methyl)-2-phenyl-1H-indole (3ia): Brown gummy mass
(85%, 70 mg); R,=0.50 (PE : EA =95 : 5); 'H NMR (400 MHz, CDCls): 6 8.09 (s, 1H), 7.49-
7.46 (m, 2H), 7.43-7.39 (m, 2H), 7.38-7.32 (m, 3H), 7.25-7.21 (m, 7H), 7.15-7.11 (m, 1H), 7.00-
6.97 (m, 1H), 6.94-6.91 (m, 1H), 6.32 (s, 1H), 5.90 (s, 1H), 2.39 (s, 3H); BC{'H} NMR (100
MHz, CDCly): ¢ 160.3, 153.5, 141.6, 136.1, 132.6, 132.0, 129.0, 128.8, 128.74, 128.70, 128.4,
128.3, 128.2, 127.2, 126.7, 124.7, 122.2, 121.2, 120.5, 120.0, 112.1, 110.9, 110.8, 105.2, 42.5,
21.4; Anal. Calcd for C;0H»3NO: C, 87.14; H, 5.61; N, 3.39%; Found: C, 86.98; H, 5.66; N,
3.47%.
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3-((5-Methoxybenzofuran-2-yl)(phenyl)methyl)-2-phenyl-1H-indole  (3ja): Brown solid
(83%, 71 mg); R,=0.50 (PE : EA =92 : 8); M.p. 103-104 °C; 'H NMR (400 MHz, CDCl;): ¢
8.12 (s, 1H), 7.49-7.47 (m, 2H), 7.43-7.31 (m, 5H), 7.26-7.23 (m, 6H), 7.16-7.12 (m, 1H), 6.95-
6.90 (m, 2H), 6.80-6.77 (m, 1H), 6.33 (s, 1H), 5.89 (s, 1H), 3.78 (s, 3H); BC{'H} NMR (100
MHz, CDCL): ¢ 161.1, 155.8, 150.1, 141.5, 136.1, 132.6, 129.3, 129.0, 128.7, 128.6, 128.4,
128.3, 128.1, 127.2, 126.7, 122.3, 121.2, 120.0, 112.1, 112.0, 111.7, 111.0, 105.6, 103.5, 56.0,
42.6; Anal. Caled for C30H3NO,: C, 83.89; H, 5.40; N, 3.26%; Found: C, 84.07; H, 5.36; N,
3.18%.

Cl
Ph J O
Dy

\
N~ Ph
H

3-((5-Chlorobenzofuran-2-yl)(phenyl)methyl)-2-phenyl-1H-indole (3ka): White solid (71%,
61 mg); Ry=0.45 (PE : EA =93 : 7); M.p. 157-158 °C; '"H NMR (400 MHz, CDCl;): ¢ 8.06 (s,
1H), 7.65-7.59 (m, 4H), 7.54-7.46 (m, 2H), 7.41-7.35 (m, 2H), 7.31-7.28 (m, 2H), 7.25-7.23 (m,
1H), 7.12-7.06 (m, 2H), 7.03-6.96 (m, 2H), 6.89-6.87 (m, 2H), 6.45 (s, 1H), 6.02 (s, 1H);
BC{'H} NMR (100 MHz, CDCl;): ¢ 158.1, 155.2, 135.7, 134.2, 132.4, 129.2, 129.1, 128.8,
128.7, 128.6, 128.48, 128.44, 127.8, 127.7, 127.2, 127.1, 125.6, 124.9, 122.6, 120.1, 112.1,
110.9, 110.5, 106.4, 41.0; Anal. Calcd for C,0H,oCINO: C, 80.27; H, 4.65; N, 3.23%:; Found: C,
80.21; H, 4.68; N, 3.29%.

3-((4-Ethoxyphenyl)(5-methylbenzofuran-2-yl)methyl)-2-phenyl-1H-indole  (3la): Brown
gummy mass (76%, 69 mg); R,=0.45 (PE : EA =95 : 5); 'H NMR (400 MHz, CDCl,): ¢ 8.02
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(s, 1H), 7.42-7.40 (m, 2H), 7.35-7.25 (m, 5H), 7.17-7.15 (m, 2H), 7.12-7.05 (m, 3H), 6.93-6.85
(m, 2H), 6.73-6.71 (m, 2H), 6.25 (s, 1H), 5.78 (s, 1H), 3.91 (q, J = 7.2 Hz, 2H), 2.33 (s, 3H),
1.31 (t, J = 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl5):  160.8, 157.7, 153.5, 136.2, 135.9,
133.6, 132.7, 131.9, 129.79, 129.70, 128.95, 128.90, 128.7, 128.2, 124.7, 122.2, 121.3, 120.5,
120.0, 114.4, 112.4, 110.9, 110.8, 105.0, 63.4, 41.8, 21.4, 15.0; Anal. Calcd for C3;;,H»7NO;: C,
84.00; H, 5.95; N, 3.06%; Found: C, 84.19; H, 5.91; N, 3.14%.

3-((5-Methoxybenzofuran-2-yl)(4-methoxyphenyl)methyl)-2-phenyl-1H-indole (3ma):
Brown gummy mass (78%, 71 mg); R,= 0.45 (PE : EA =94 : 6); 'H NMR (400 MHz, CDCl;): 6
8.08 (s, 1H), 7.43-7.41 (m, 2H), 7.37-7.33 (m, 2H), 7.32-7.28 (m, 3H), 7.18-7.12 (m, 3H), 7.12-
7.06 (m, 1H), 6.90-6.82 (m, 2H), 6.77-6.71 (m, 3H), 6.26 (s, 1H), 5.78 (s, 1H), 3.73 (s, 3H), 3.70
(s, 3H); BC{'H} NMR (100 MHz, CDCl;): ¢ 161.5, 158.3, 155.8, 150.1, 136.2, 135.9, 133.7,
132.7, 129.8, 129.7, 129.3, 128.9, 128.7, 128.2, 127.2, 122.2, 121.2, 120.0, 113.8, 111.9, 111.6,
111.0, 105.4, 103.5, 56.0, 55.3, 41.8; Anal. Calcd for C3H,5sNO;: C, 81.02; H, 5.48; N, 3.05%;
Found: C, 81.24; H, 5.51; N, 2.96 %.

O Ph O Cl

I

— Cl

HN O

3-((5,6-Dichlorobenzofuran-2-yl)(phenyl)methyl)-2-phenyl-1H-indole (3na): Brown gummy
mass (72%, 67 mg); R,=0.50 (PE : EA =93 : 7); 'H NMR (400 MHz, CDCl,): ¢ 8.17 (s, 1H),
7.50-7.48 (m, 2H), 7.43-7.41 (m, 2H), 7.39-7.34 (m, 3H), 7.28-7.26 (m, 3H), 7.24 (s, 2H), 7.19-
7.14 (m, 2H), 7.11-7.09 (m, 1H), 6.99-6.94 (m, 1H), 6.39 (s, 1H), 5.96 (s, 1H); *C{'H} NMR
(100 MHz, CDCl): 6 162.7, 156.7, 140.7, 136.4, 136.1, 132.5, 131.0, 129.1, 128.9, 128.8, 128.5,
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128.4, 1279, 127.2, 126.9, 123.8, 122.4, 121.1, 120.7, 120.1, 119.8, 118.9, 111.0, 105.6, 42.4;
Anal. Caled for Cy0H9CLLNO: C, 74.37; H, 4.09; N, 2.99%; Found: C, 74.21; H, 4.03; N, 3.06%.

O Ph O Br
I
Br

HN

3-((5,6-Dibromobenzofuran-2-yl)(phenyl)methyl)-2-phenyl-1H-indole (30a): Brown gummy
mass (75%, 83 mg); R,=0.50 (PE : EA =94 : 6); 'H NMR (400 MHz, CDCl5): ¢ 8.11 (s, 1H),
7.52-7.45 (m, 4H), 7.43-7.35 (m, 5SH), 7.27-7.23 (m, 5H), 7.18-7.14 (m, 1H), 6.99-6.95 (m, 1H),
6.41 (s, 1H), 5.96 (s, 1H); BC{'H} NMR (100 MHz, CDCl;): ¢ 162.5, 156.6, 140.6, 136.5,
136.1, 131.3, 129.19, 129.12, 128.9, 128.87, 128.84, 128.55, 128.52, 128.4, 127.8, 126.9, 122.5,
121.2,120.1, 115.7, 111.3, 111.0, 105.6, 104.6, 42.3; Anal. Calcd for C,oH;9Br,NO: C, 62.50; H,
3.44; N, 2.51%; Found: C, 62.22; H, 3.49; N, 2.57%.

3-((5-Chlorobenzofuran-2-yl)(phenyl)methyl)-2-(thiophen-2-yl)-1H-indole  (3ki): Brown
gummy mass (77%, 67 mg); R,=0.45 (PE : EA = 94 : 6); 'H NMR (400 MHz, CDCL,): J 8.16
(s, 1H), 7.39 (d, J= 2.0 Hz, 1H), 7.35-7.32 (m, 2H), 7.28 (d, J = 4.0 Hz, 4H), 7.23-7.16 (m, 3H),
7.14-7.10 (m, 3H), 7.08-7.06 (m, 1H), 6.93-6.89 (m, 1H), 6.30 (s, 1H), 6.05 (s, 1H); *C{'H}
NMR (100 MHz, CDCl;): 0 161.6, 153.5, 140.8, 136.1, 133.6, 130.0, 129.6, 128.9, 128.7, 128.6,
128.1, 128.0, 127.0, 126.4, 126.3, 123.8, 122.8, 120.9, 120.39, 120.32, 112.6, 112.2, 111.0,
105.1, 42.7; Anal. Calcd for Cy;HgCINOS: C, 73.71; H, 4.12; N, 3.18%; Found: C, 73.54; H,
4.18; N, 3.11%.
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3-((5-Bromobenzofuran-2-yl)(phenyl)methyl)-1-methyl-2-phenyl-1H-indole (3pj): Brown
gummy mass (74%, 72 mg); R,=0.45 (PE : EA =92 : 8); 'H NMR (400 MHz, CDCl;): ¢ 7.38-
7.36 (m, 4H), 7.21-7.05 (m, 7H), 6.88-6.86 (m, 3H), 6.76-6.72 (m, 3H), 6.18 (s, 1H), 5.51 (s,
1H), 3.38 (s, 3H); BC{'H} NMR (100 MHz, CDCl;): ¢ 158.2, 155.4, 138.2, 134.5, 133.6, 131.2,
131.1, 130.7, 130.4, 128.8, 128.74, 128.71, 128.6, 128.4, 128.0, 127.9, 127.7, 125.6, 122.1,
119.8, 114.1, 110.9, 109.6, 106.3, 41.1, 30.9; Anal. Calcd for C3yH2,BrNO: C, 73.18; H, 4.50; N,
2.84%; Found: C, 73.37; H, 4.45; N, 2.80%.

NO,
Ph )/ O
O
s
N

\

Me

1-Methyl-3-((5-nitrobenzofuran-2-yl)(phenyl)methyl)-2-phenyl-1H-indole (3qj): Yellow
solid (75%, 68 mg); R, = 0.50 (PE : EA = 92 : 8); M.p. 175-176 °C; 'H NMR (400 MHz,
CDCly): 0 8.17-8.14 (m, 1H), 7.99 (s, 1H), 7.54-7.49 (m, 3H), 7.42 (d, J= 9.2 Hz, 1H), 7.31-7.17
(m, 4H), 7.07-7.01 (m, 5H), 6.90-6.87 (m, 2H), 6.42 (s, 1H), 5.67 (s, 1H), 3.53 (s, 3H); *C{'H}
NMR (100 MHz, CDCl5): 6 161.1, 157.9, 143.3, 138.6, 137.4, 133.8, 133.0, 130.9, 130.7, 129.0,
128.8, 128.17, 128.10, 126.2, 125.8, 122.3, 121.1, 120.0, 118.6, 110.3, 109.8, 109.4, 108.2, 40.7,
31.0; Anal. Calcd for C;0H,,N,O05: C, 78.59; H, 4.84; N, 6.11%; Found: C, 78.75; H, 4.88; N,
6.16%.

3-(Benzofuran-2-yl(phenyl)methyl)-2-(thiophen-2-yl)-1H-indole (3ai): Brown gummy mass
(53%, 42 mg); R,=0.45 (PE : EA =92 : 8); 'H NMR (400 MHz, CDCls): J 8.12 (s, 1H), 7.38-
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7.36 (m, 1H), 7.31-7.27 (m, 3H), 7.21 (d, J = 6.4 Hz, 3H), 7.18-7.14 (m, 2H), 7.12-7.07 (m, 4H),
7.05-7.01 (m, 2H), 6.86-6.82 (m, 1H), 6.30 (s, 1H), 6.01 (s, 1H); *C{'H} NMR (100 MHz,
CDCly): 6 159.9, 155.1, 141.2, 136.2, 133.8, 129.5, 128.9, 128.7, 128.5, 128.2, 128.0, 126.8,
126.4, 126.2, 123.6, 122.7, 122.6, 121.1, 120.7, 120.3, 113.2, 111.3, 110.9, 105.5, 42.7; Anal.
Calcd for C,7H oNOS: C, 79.97; H, 4.72; N, 3.45%; Found: C, 79.73; H, 4.77; N, 3.56%.

7-Methyl-2-phenyl-3-(phenyl(2-phenyl-1H-indol-3-yl)methyl)imidazo[1,2-a]|pyridine  (8a):
White solid (62%, 60 mg); R,=0.55 (PE : EA = 76 : 24); M.p. 184-185 °C; '"H NMR (400 MHz,
CDCl;): 0 8.37 (s, 1H), 7.51-7.48 (m, 2H), 7.39 (d, J = 7.2 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H),
7.24-7.16 (m, 8H), 7.14-7.06 (m, 3H), 7.02-7.01 (m, 4H), 6.91 (t, J = 8.0 Hz, 1H), 6.77 (d, J =
8.4 Hz, 1H), 6.46 (s, 1H), 6.15-6.13 (m, 1H), 2.26 (s, 3H); BC{!H} NMR (100 MHz, CDCl3): ¢
145.1, 143.8, 140.9, 137.0, 135.8, 135.2, 134.8, 134.5, 132.3, 128.88, 128.81, 128.4, 128.2,
128.1, 128.0, 127.2, 126.9, 126.1, 124.3, 122.2, 121.2, 120.4, 120.1, 115.6, 114.2, 111.2, 111.0,
39.3, 21.2; Anal. Calced for C35H,7N;: C, 85.86; H, 5.56; N, 8.58%; Found: C, 86.01; H, 5.50; N,
8.49%.

H_ ph
N
Ph

/N\
N_/

Me

3-((4-Methoxyphenyl)(2-phenyl-1H-indol-3-yl)methyl)-8-methyl-2-phenylimidazo[1,2-

a]pyridine (8b): White solid (82%, 85 mg); R,=0.45 (PE : EA = 78 : 22); M.p. 189-190 °C; 'H
NMR (400 MHz, CDCly): ¢ 8.30 (s, 1H), 7.50-7.47 (m, 2H), 7.41 (d, J = 6.8 Hz, 1H), 7.35 (d, J
= 8.0 Hz, 1H), 7.20-7.13 (m, 4H), 7.10-7.06 (m, 1H), 7.04-6.99 (m, 6H), 6.94-6.90 (m, 1H), 6.85
(d, J=28.0 Hz, 1H), 6.79-6.77 (m, 1H), 6.72 (d, J = 8.8 Hz, 2H), 6.39 (s, 1H), 6.24 (t, /= 6.8 Hz,
1H), 3.75 (s, 3H), 2.58 (s, 3H); BC{'H} NMR (100 MHz, CDCl3): 0 171.2, 158.3, 144.9, 143.6,
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136.8, 135.9, 135.0, 132.9, 132.4, 129.8, 129.1, 128.4, 128.3, 128.05, 128.01, 127.7, 127.1,
126.9, 123.0, 122.4, 122.3, 122.0, 120.5, 1199, 114.0, 111.4, 111.0, 55.2, 38.7, 17.2; Anal.
Calcd for C36Hy9N3O: C, 83.21; H, 5.63; N, 8.09%; Found: C, 83.03; H, 5.61; N, 8.16%.

Me

3-((4-Bromophenyl)(2-phenyl-1H-indol-3-yl)methyl)-8-methyl-2-phenylimidazo[1,2-
a]pyridine (8c): White solid (75%, 85 mg); R,=0.50 (PE : EA = 82 : 18); M.p. 196-197 °C; 'H
NMR (400 MHz, CDCly): 6 8.43 (s, 1H), 7.46-7.43 (m, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.28 (d, J
= 8.4 Hz, 2H), 7.19-7.15 (m, 4H), 7.11-7.07 (m, 1H), 7.04-7.00 (m, 4H), 6.96-6.92 (m, 3H), 6.85
(d, J=8.0 Hz, 1H), 6.80 (d, J= 6.4 Hz, 1H), 6.35 (s, 1H), 6.26 (t, /= 6.8 Hz, 1H), 2.57 (s, 3H);
BC{'H} NMR (100 MHz, CDCl;): ¢ 145.0, 143.9, 139.9, 137.0, 135.8, 134.9, 132.1, 131.7,
130.6, 129.1, 128.9, 128.6, 128.4, 128.2, 128.1, 128.0, 127.3, 127.1, 122.7, 122.4, 121.3, 120.7,
120.3, 120.2, 111.7, 111.1, 110.6, 39.1, 17.3; HRMS (ESI-TOF) m/z: [M + H]* Calcd for
C;35H,7BrN;: 568.1383; found: 568.1384.

H

N._Ph
G o
\\N

3-((4-Fluorophenyl)(2-phenyl-1H-indol-3-yl)methyl)-2-(4-methoxyphenyl)imidazo[1,2-
a]pyridine (8d): Brown solid (81%, 84 mg); R,=0.55 (PE : EA =77 : 23); M.p. 127-128 °C; 'H
NMR (400 MHz, CDCl,): 0 8.91 (s, 1H), 7.46-7.40 (m, 4H), 7.33 (d, /= 8.0 Hz, 1H), 7.15 (t, J =
7.6 Hz, 1H), 7.07-7.04 (m, 3H), 6.99-6.87 (m, 8H), 6.82 (d, J= 8.0 Hz, 1H), 6.74 (d, /= 8.8 Hz,
2H), 6.41 (s, 1H), 6.30 (t, J = 7.2 Hz, 1H), 3.75 (s, 3H); BC{'H} NMR (100 MHz, CDCl3): §
161.7 (Jor = 244 Hz), 159.1, 144.5, 144.0, 137.1, 136.5 (Jcr = 3.0 Hz), 135.9, 132.2, 130.38,
130.31, 130.1, 128.4, 128.1 (Jcr = 9.0 Hz), 128.0, 127.2, 124.8, 123.6, 122.2, 121.0, 120.19,
120.16, 117.0, 115.6 (Jcr = 21.0 Hz), 113.7, 111.5, 111.2, 110.7, 55.3, 38.8; Anal. Calcd for
C35Hy6FN30: C, 80.29; H, 5.01; N, 8.03%; Found: C, 80.12; H, 5.04; N, 8.09%.
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3-(2-Benzylbenzofuran-3-yl)-2-phenylimidazo[1,2-a]pyridine (11): White solid (54%, 43 mg);
R;=0.50 (PE : EA =75 : 25); M.p. 130-131 °C; 'H NMR (400 MHz, CDCls): 6 7.76-7.72 (m,
3H), 7.63-7.61 (m, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.36-7.32 (m, 1H), 7.27-7.24 (m, 4H), 7.21-
7.19 (m, 2H), 7.08-7.06 (m, 3H), 6.90-6.88 (m, 2H), 6.70-6.66 (m, 1H), 3.85-3.76 (m, 2H);
BC{'H} NMR (100 MHz, CDCl3): ¢ 157.3, 155.0, 145.8, 144.6, 136.2, 134.1, 128.7, 128.6,
128.4, 128.2, 127.9, 127.6, 126.7, 125.1, 124.7, 124.2, 123.5, 120.0, 117.7, 112.4, 111.8, 111.2,

105.8, 33.7. Anal. Calcd for C,3H,oN,O: C, 83.98; H, 5.03; N, 7.00%; Found: C, 83.74; H, 5.06;
N, 7.09%

4. References:

1) Y. Wei, L. Deb and N. Yoshikai, J. Am. Chem. Soc., 2012, 134, 9098.
2) M. Zheng, F. Wu, K. Chen and S. Zhu, Org. Lett., 2016, 18, 3554.
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5. NMR spectra for the synthesized products
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SFD2 400.1516006 MHz
HUC:E 1H
CROERG]2 waltzlé
PCRO2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.32231000 W
PLN1d DL.16212000 W
F2 - Processing parameters
L 3
13 100.6177648 MHz
WO EH
558 o
LB 1.00 Hz
GE I
BC 1.40
| L h | |
Wttty
T T T |RAALALAAS) AALLAASAA) LLAb LML) MAMALRAS) Labbabant Laibion & T ]
180 170 160 150 140 130 120 110 100 90 B8O 10 ppm
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13C of vbss 139/21

O [ 0 G0 AR DD B O T D O MR el W T e 0D O
ERAAAAr M A BSNAREEMMSNMSEN0 T @@ ]
BV el e G A T D SO 0w s b %
e e e R R R e e e R~ ~ o o B "
A A A A A A A AT A A A A A A A e e - - -
Current Data Paramaters
Dr.h HAJRA 2017
EXFRO 7146
BROCHD 1
H F2 - Acquisition Parameters
Date_ 20170503
M Time 13,23
Fh INSTRIM spect
\ PROBHD 5 mm PABBO BB/
o FULFROG zqpa3d
D 117188
/ F SOLVENT [ nd e}
Hs Edq0
Ph 3af DE z
EWH 24034,461 Hz
FIDRES 0.733%% Az
B 0.6815744 sec
Fi5 106. 66
i) 20,800 umec
DE E. 50 p@ac
TE 298.E K
ol Z.00000000 =ec
oll 0. 03000000 sec
TDO 1
smmmmmee CHAKNEL [] ===m=———
SFal 1006274588 MHZ
BC1 1328,
F1 8,90 usec
FLW1 Sq. 00000000 W
mmmmmmme CHANHEL [ ==e=e———
EFOZ 400, 1916006 MHz
HUCZ 1H
CPDERG[2 waltzlf
FOFDE 30,00 uEec
ELWZ 12, 00000000 W
PLK1Z 0.322310400 W
FIW13 0.16212000 W
F2 - Procassing paramaters
51 16384
SF 100,6177835 Mz
WO EM
SSE a
e 1,00 He
GEB 1]
PC 1.44
s AL
e .
T T T T T HpREI; R T T T T T T f T T T T T 1
190 180 170 160 150 140 130 120 110 100 80 BO 0 [1s] 50 410 20 20 10 ppm
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13C of VBSS-13%/7

LN Eenl el BT B e e e v R = sl e B L R
dm‘ﬂ;d\ﬁ;\éf\;ﬂ:ﬂ;n;émmwﬂNNHOQNﬂQ“T A i P * *
T N I A R e s s e a2 -~ w L —f
ot e o o o o o e el el el e e ~ B - o
WWW \V l@"
Current Data Parameters
HAHE Dt A, RAJRA 2017
EXFHD: 250
NH PROCHD ]
—— FZ = Boguisition Farametars
s} Date_ 20170214
Ph Tima 16,48
f‘ INSTRIM apect
PRCEND  © sm PABBD BBS
POLFROG zgpgid
T 32768
SOLVENT [ i
H3 40
3ba 7 s 5
[=] SHH 24038 461 Hz
FIDREE Q.733506 He
AL 0, 6B15T44 580
] TT.58
oW 20.800 usec
LE 6. 50 usec
TE 296.5 K
ol 2. 00000000 sec
DLl 0.03000000 sec
TG 1
wmmmmm—— CHANHEL ] ——e——————
SPOL 100, 6ZTASHE MHz
HUCT 13c
Pl 8.%0 usec
ELW1 54, 00000000 W
mmmemmsss CHANHEL €2 ssssms=s
EFD2 4001516004 HHz
RUCz 1H
CPDFRG| 2 wWaltzld
PCERDE 50 .00 umec
FLN2 L2.00000000 W
PLM1Z 032231000 W
PLW13 0.16212000 W
F2 - Processing parameters
a1
13 100, 6177872 MHz
WDW EN
858 (i}
LB 1.00 Hz
GB Q
\ P 140
. | L " ‘I.‘ - - — - -
T T I T T T T T T T T T T T T T T I 1 1
190 180 170 180 150 140 130 120 110 109 ag B0 70 &0 50 40 3o 20 10 pem
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VBSS 139-19

e i e R = R T B e e - sl = B T R - )
MIANASNNODAFre Ao dMToonN - Ame
E e i o e S R
Qe EMooO N BOERECEMNNAS0NA SO
L= T I T I T o B T o T s B o T I (R R S R O o T o I o e R R A R e
e L IR U [ (e e el e e et e e Sl e i

I

NH
0 Ph
s
3ca MeQ

77.47
77.15
76.83

v

—©55.44
—41.54

x-Sy

Curcent [ata Farameters

Dr. A HRJRA 2017

EX PO B38
PROCH] 1

F2 - Acguisition Parameters
Date_ 20170422
Time .14
IHETRIM speRCt
PROBHD 5 nm BREBBO BRS
PULFROG gpa

T 327EE
EQLVENT CRCL3

HE B

k] Z

SHH 24038.461 Hz
FIDRES 0.793%%6 Hz
AQ 0.60157d4 =mc
RG 186,42

oW 20,800 usas
DE E.50 usec
TE anc.d B
o1 2. 00000000 sac
DLl 0.03000000 sec
DD 1
mssmssss CHANNEL f]l sssasms=
SF01 100.6270588 HHz
HUC1 130

Pl 0.50 usec
ELW1 54.00000000 W
m=mmmm== CHANNEL [2 ========
SED2 4001516006 MRz
NUC2 1R
CPOPRG[Z waltzlé
PCPD2 90. 00 usec
PLEE 12.90000000 W
FLM1Z a.322000 W

Fz = Proceszlng pacameters

T T T T T T T T T T
lgo 170 1e0 150 140 130 120 110 100 an

S35

T
a0

16364
100.6177814 WHZ
EM
1.00 Hz
1.40



1H of VBSS 139/8

QL E—

oL

S36



13C of VBSS 139/8

Rl e N el st Ml -l A R | -
WM td D@~~~ =Moo oo mm o~ ~ w0 = uy -
4 o4 B 4 & & 4 & B % 8 % 8 b 4 F & & & 8+ 8 = & (4] a0
=R el el R e e B0 = e R e R =T N ] [ e . .
L R e e Nl R e e e s N R e e ] = [ uy [}
e e T T T T T T T T T ] -~ w -
W == | =FGe=
Current Data Parametecs
HAME Oe. A HAJBA 201E
EXFNO 520
NH FROCHO 1
i
] F2 = Acguisition Parameters
Ph Date 20180718
f, Tima 09.45%5
INETRIM spect
FROBRD 5 mm PABBD BB/
FPULPROG 2gpg3d
EL\"EH‘T 321?3
oo
3da Hs 120
OMe ns 2
EWH 24028 461 Hz
FIDRES 0.733506 Kz
AQ 0.6613744 mec
RG =4.28
o] 20.800 usec
DE .50 usec
TE 297.5 K
ol 2.00000000 sec
o1l 0.030044000 sec
TR 1
= CHAHHEL £l =weme——
SFOL 100.6276588 MHz
HOCL 130
El B.90 usec
PLW1 5400000000 W
e CHANNEL £2 memwmmm—
SFO2 400, 1506006 MHz
RUC2 1H
CEDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 1200000000 W
PLW1Z 0.32231000 W
FLW13 016212000 W
F2 - Processing parameters
51 163E4
5F 1006177868 MHz
WO EM
258 o
LB 1.00 Hz
o GB o
1 i PC 1.40
1L :
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 a0 70 60 50 40 30 20 10 ppm
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13C of VBS5-139/12

(R e = e B =T B A - S o e AT o W O - e M O o R oY Y B R

bR e H B P S e At R &

Ll = e == -l el B T L L o

TN Rl el B T e e e e R =~ = ol

e et el e e e e R R R R R R R N e R = = =

NS oy
Current Data Paramsters
HAME De A BAJER 2017
EXFHD 195
EROCND 1
FZ = Boguigition Paramerers
Data_ 2017 0E0E
Tima 12.29
INSTRIM spect
PRCBHD 5 nm PRBBO BBS
FULFROG 2gpgan
w 1:TeE
SOLVENT Lo [l
H3 640
e 2
SWH 24038 4461 Hz
F1DREE 4.733506 Hz
Ro Q.6AL5TA4 Bec
RG 1T,
= 20804 usec
DE 6. 50 ugec
TE £97.6 K
ol 2. 00000044 sec
Dll 0. 03000000 gec
TOO 1
snmmmmmm CHANMEL fl =e=e=m—-
EROL 100, 62TA5AE MAz
HUCL 13c
Pl .90 usec
FLWL 54.00000000 W
—mmmmmmm CHAMNEL £2 ssssssss
EFO2 A00.LS1G00E HHz
HUC! 1B
CPOPRG|2 waltzlh
PCPDE 4,00 usec
PLMZ 1200000000 W
ELM12 0.32231000 W
EFLH13 0.16212000 W
Fi.- Processing parameters
51 16384
sF 100.6177644 MHz
WL EM
S5B o
ia L.00 Hz
G2 i}
P .44

T R T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 0 &0 50 40 30 20 10 ppm

S39



1H of VESS 139/10

90" T ——

oA

B.0

E

540



13C of VBSS 13%/10

o OO0 AR T W AD DU O 0B M U D W e D U
[Tl B s N I = i B - BT o Mg e B SR R A ) b ] o me
W s m o om o moa o m.om om oaomom o ow o om ow PR y a a om -, @ S W
OO o WD D TR O 00 0 00 U O S 2R D [ THRL . bt g
L= RT R aal r B B Ao B R o o s R Rl =T Lol . - o =
ot o e ] ] i e vl ] el ] el ] el | el e el el ] el - e ™~ =- L N ]
Current Data Parameters
HAME BT . A HAJRA gg]ﬁj
EXFRD
NH EROCHD 1
o
0 Fi - Aoquisition Farameters
Ph Date_ 20170222
/‘ Tims 20.13
THETRIH apatl
FROBEC 5 mm PABBD BB/
FULPRDG zgpgil
TD AZVER
SALVENT CLCL3
3Ifa HE E40
ns x
EWH 24038 _4El Hz
FIDRES 0.733596 Hz
Ad DL 6815749 Fac
RG 67,81
1] 20,800 usec
DE 6,50 usec
TE 2974 K
ol 2.00000000 sec
011 0.03000000 mac
i) 1
=mmmmm— CHRHHEL £] ====—
SF01 100.6270368 MHz
HoCl 13¢
Pl B.90 usec
FLW1 54.00000000 W
msssssss CHAHHEL £2 ss
SF02 400.1516006
HuCZ 1H
CFDFRG] 2 walbzlé
PUFD2 50_00 usec
FLAHZ LZ.00000000 W
PLH12 0.32231000 W
PLW13 016212000 W
F2 - Processing paraneters
I 163
SF 109.6177872 Mz
WDW EM
S5B i}
LB 1.00 Hz
GE o
[ 2] 144
| | | o L ‘ &
T T T T T T T T T T 1 L) LI I I " 1
180 130 170 160 130 140 13D 120 110 100 a0 80 I L] al 40 30 10 ppm
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13C of VBSS 139/9

]
o
(=]
~
.

111.37
110.99

105.73

105.55
T7.47

2

3ga

MNH

Ph

OMe

LLL

R

T1.1i5
Te.B4

—255.42
—42.59

EXFRO
FROCHD

ahGRdn

Current Data Parameters
E

De. R BARJER 2017
Z88

1

FZ - Aequisition Parameters

Date_
Time
INSTRUN
EROBHD

mammmann
SF01
HUC1

Fl

ElWl

02
HUC2
CPDERG[Z
FCRDZ
FLIW2
FL#12
FLW13

T T T T
180 180 170 160

T
130

140

T
110

T
130 120

T
100

90

543

B0

T T T B T T T 1
T 20 10 ppm

20170222
14.4%
spect

5 mm BABBO BEBS
zqpg 30
3FTea
onell

640

2
E4030 . 461
Q. 733556
0. 6BLSTA4
1R6.42
208049

6. 50

297,40

2., 000000404
0. 03000000
L

Hz
Hz
sel

uses
usec
K
S8C
sec

CHANNEL fl ==
100. 6278588
13C

0 umac

4.%
5400000000 W

Ml

CHANNEL {3 =m=———
400, 1516006 MHz
1k
waltelb
90,00 usac
12, 00000000 W
0. 32231000 W
016212000 W

F2 = Processing parametars
16304

100.E177ERD MHz
EM

1.060 Hz

1.40
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69k L
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PEFTL
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PER'L
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L el EUR =R R -
1 0d S OO 3D P WD TR
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13C of VBSS5-139/5

— — e T T e s B e ]
RATNBSSIFRIANAREAAASAIIN  guy 2 £
SRTHMMNACEEERERAINRERA2ES e ol o
e s kel ke il e e R R R e e e e R R -~ - L)
NS Vv i
Current Data Paramaters
Ph Me: HAME ~  Dr.A.HAJAA 2017
v G EXFND 258
PROCHO 1
O FZ = Acquizition Farameters
\, Data_ 20170215
Ph Time 1E. 46
] H INSTRUM apact
ia PROBHD 5 mm BABEO BE/
H PULFPROG zgpgid
T F2TER
SOLVENT ChCll
ME 420
ik:] 2
EWH 24038, 46L Hz
ELORES 0.7T33I556 Hz
A 0.6815744 sec
EG 77.59
5] 20,600 usec
oE .30 usac
TE 2064 K
Bl 2.00000000 sec
oll 0.03000000 sec
TR0 1
mssmmsms CHAHNEL {1l ===—————
SFal 109, 6278568 MEz
BRCL 138
[ 8,590 ugec
PLWL 54, 00000000 W
mmmmmmes CHANNEL f2 sem=mmo——
SFO2 400, 1516006 HAz
HuC2 1R
CPCPRGI2 waltzlé
PCPD2 50.00 usaec
PLM2 1200000000 W
FLW1Z 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
ar
SF 100, BE1TTAHE MEz
WIW M
55B a
LE 1.00 Hz
GE a
BC 1]
T T T T T T g T T T T T T T T, l
150 180 170 160 1530 140 130 120 110 100 a0 20 T0 &0 a0 40 20 10 ppm
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VBSS-13974

AN N SO TRCTARM AR A SOm
AN A MO0 TN AN MO SO O AN T~ ul o= = -
UG e AD O O S 68 G O I AR DM B D R 8 i = L::
L =T EaT B- o W T U o I o o R N o R oY It RV I o R (e e R e o . 3 =D [¥a) o
B e e T B B B e B B B s [ [ e i et [ e -
S\ V] o5
Currant Data Faramerers
HAHE Or _A_HARJIRE Z077T
EXPHO 24
PROCHO 1
F2 - Acguisition Farameters
Dare_ 20170213
Tine 24.13
THETRUM apect
FROBHD & mm FABBO BBS
PULPROG zgpgih
D A27ER
SOLVEHT CECL13
M5 420
oS 2
3 24038 4€1 Hz
FIDRES 0.TIISHE Hz
A D.6B15744 zac
Bz 186,42
2] Z0.800 usec
CE 6. 50 usec
TE 88,0 K
Cl 2, 00000000 sec
o1l 0. 03000000 sec
ol 1
L EL fl ====wses
SF01 100, 6276588 MHz
HUCL 130
Fl E.590 usec
FLM1 54, BOROOOOD W
=mm CHANNEL {1 sssseses
SFD2 400.1516006 MHz
HUCE 1H
CRRFRS[2 waltzid
PCPL2 S0.00 usac
PLHZ 1200000000 W
FLN12 0.32231000 W
PLE1} 0.16212000 W
F2 = Peocesging pacameters
&1 16384
5F 100.6177673 MHe
] EH
SEB o
LB 1.00 Hz
GE Q
" FC 1.40
T T T T T T - T T T T T T T |
160 150 140 130 1290 110 100 90 20 70 B a0 40 an 20 10 ppm
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1H of VBSS-139-2Z-chloro

/

LaF L

605°L

Z5°L
E65°L
908°L
£19°L
659°L
130" 8

548



13C of VBSS5-139-2

158.19
1535.22

135.75

134.26
132.47
129.2

129.11
128.86
128.72
128.66
128.48
128.44
127.89
127.79
127.28
127.17
125.83
124.93

e

122.63

120.14
112.17
110.96
110.52
106.44

17.47
77.16
16.84

<

41.03

o

Curpent Data Parametecs

Z
9 |

Ph
@
o
\
N Ph
N 3ka

HAME DOr. A HAJRA 2018-2nd
EXFHD 293
EROCHG 1

F2 - Acquisition Faramaters
Date_ 20180414
Time 13.4040

IH spact
PROBHD 5 mm FARRD BRS
PULPROG Zgpg3a

D 3278
SOLVENT Pl ]

HE ER]

o= 2

SWH 24038, 461 Mz
FIDRES 0.733596 Hz
A D.EA15744 Aec
EG 57.28

il 20,800 usec
CE £, 50 usec
TE 238.3 K

ol 2, KD ses
oLl . 03000000 sec
OO 1
wassnsss CHANNEL fl ssssases
sl 10D, E2THEAA MH2
HUCL 13&

Pl H. 50 wiac
FLW1 54, 0ODOC000 W
mmmm———— CHANHEL §2 ==———
SF02 400. 1516006 MHz
HOCZ 1H
CPOPRG[2 waltzl6
FOPD 0,00 waes
ELMZ L2, 0o0o000D W
PLNLZ 0,32231000 W
PLWL3 0.16212000 W

s

.Il HI | P o

.

T
130

T T T T T T T T T T T T T T T T
180 170 1&0 150 140 130 120 110 100 80 B0 T0 &l 50 40 k[

549

F2 - Provessing parameters
16164

ar

SF 100, 6177ERZ MMz
WD EM
338 a

e 1.00 Hz
[=:] a

B 1.40



1H of vbS5-139-Me/OEt

BEZ'T
STE°T
EEE'T

EEL'Z—

068°E
LOE"E
S§TE°E
TRE'E
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13C of vbS85-139-Me/CQEt

THOOONIDNFRORONoMD AT A O

[N N R R N ol el s R W R =R - =] i~ o 2
Y s = = o= LR T T # 4 & o & # = & = = & -

SEMOUMM-AN 0 DDDEw A0 DT NSO 0 (i E
L e R e R e e Sl g —~
e e e e R R e R e R Rl R e e R e R R R e ] il =

ey

Current Data Parameters

T6.84
—63.49
—21.42
—15.00

N\ 4

\

T T T T T T T T
160 150 140 130 120 110 100 S0

S51

e

HAME Dr. A HAJRR 2018-Znd
EXEHD 854
EtO PROCHO
FZ - Aoguisition Parameters
Date 20180704
O Time £
THSTRI spect
Me PAOBHD 5 mm PABBO BB/
ar/ PULFROG zgpgil
a1 327ER
0 SOLVENT cocLy
NS 106
N s 2
Ph SWH 24038461 Hz
N 3la FIDRES 0.733496 Hz
H AQ 0. 6815744 sec
RG L5
W 20.800 usec
DE £.50 usec
TE 299.6 K
ol 2. 00009000 sec
D11 0. 03000000 sec
TDO 1
mmmmmmme CHAHHEL f] mmse=ea=
sFol L00.E27B5H8 MMz
HOC] 13c
Bl B, H usec
PLE1 5400000000 W
ssssssss CHAMNEL f2 =sswe=
SP02 400.1516006 MHz
HUC2 1K
CPRPRGLZ waltzlé
PCPD2 A0.00 unec
PLWZ 12.00000000 W
FLW12 0.32231000 W
FLW13 0.16212000 W
F? - Frocessing paramaters
81
8F 100, E17TEAT HHz
WIW EM
EER
LB 1.00 Hz
GB
BC 1.40
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vbss 1394 .
PO S OMMOAOTOMOD O 0C T e D
' MM@ANO @O SN NS @0 O SN slﬂ
A T R e R e TR R e e -
EHODW oW M OO 00D e DM e D o
AU W T AT O OTE TR £ 6 ) £ 0 O C o O O e e D D -~
e h e R R e e e e e e e R e e e ] ~r

MeQ
W,
a
O
\ FPh

3ma

I=z

76.85
—41.89

_—56.04
=~—55.34

NN a4

w3y

Current Data Parameters

HAME Dr. A HAJRA 2018-2nd
EXPHO B58
PROCHO
F2 - Acquisition Farameters
Date_ 20180704
Tima 21,03
IHSTRIM spect
FAOBHD % mm PABBO BB/
FULFROG :ﬁ:ﬂ]
0 JVER
SOLVENT CDCl3
N3 400
oS 2
Wl 24038, 4€1 Hz
FIDRES 0. 7335%6 He
A 0.EAL5T4d sec
RG E2,E8
el 20,800 usac
LE €, 50 usec
TE 301.7 K
Dl 2.00000000 sec
o1l 0. 03000000 sec
™o 1
CHANNEL f1 -
SFOL 100, 6278588 Mz
HUCL 13C
Fl B.5%0 usec
FLW1 4. 00000000 W
meessssss CHANNEL f) ssssssss
P02 400, 1516006 MHz
HUC2 1
CPDFRG 2 waltzlé
PCRD2 80, 00 usac
PLW2 12. 00000000 W
PLW12 0.32231000 W
FLW13 0.16212000 W

Fi - Frocessing parameters
&1 16384

o4 ||“|| ,

T T T T T T T T T T T
180 180 170 160 150 140 130 120 110 100 %0 B0

S53

SF 100,.6177673 MHz
WM -]
SEB L]
LB 1.00 Hz
GB a
PC 1.40
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1H of VBSS 139-217

1
2]

0.5

1.0
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13C vBSs 139-27

Ll L Bl =
EENCERZARIBTARRTINENL5ES cun o
R T i A Sl R S
CASRPARARARARNANNNRR2358 £ o
e ke kel el ittt R e R e R RN R e -~~~ -
Current Data PFarameters
Ph 0 Cl WAME Dr A MAJRR 2017
EXPFNO Bza
% FROCNG 1
S G' F2 - Aoquisition Parametérs
Date 20170518
HN Time 1z.04
INZTRUH SpECT
3na PROBRD % mm PAEBUFIIB-"
FULPROG zgEg
™ 32768
SOLVENT cpcll
HE G40
ns 2
EWH 24038.461 Rz
FIDRES 0.733%56 Hz
BAQ 06815744 mac
RG 77.5%9
oW 20.800 usec
DE .50 usec
TE 298.1 K
ol 2.00000000 asc
011 0.03000000 sec
™ 1
memmmmms CHANNEL {1 sssssses
SF01 100,62TR588 MHz
HUCT1 13C
1 8,30 usec
FLW1 5400000000 W
semmmsss CHANNEL f2 =ssssm—-
SFO2 400, 1516006 MHz
M2 IH
CPDPRE( 2 waltzlé
PCPD2 50.00 usec
PLWZ LZ.00000000 W
PLMW12 0.32231000 W
F2 - Processing paramsters
g1 16384
a8F 100, 6177858 MHz
WO EM
536 o
LB 1.00 He
GB o
B 1.40
.
T , e o | T 1 LI 1 T T T T T T gt |
180 180 170 160 150 140 130 120 110 100 a0 :1v] 40 o il
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//l 1H of VBSS5-139-Di bromo

£96°

LBE"
Frl

N N Ty
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13C of VBSS-139-dil

FEHOSHEMANEETNNE M T T O D0 oW

2 MOV eEMeA SO RN Ao OW - =
® % B = § ® ®m ® 8 ® ® 8 ® = % ® ¥ & W @ =2 = @B ® - o a0 ™
NOOOWO A O DDDO DD RN QWA A »oom .
BTN NN AS O |l ™~
e R e R e R R e R R e e E e o i |l il -

|
@

3oa

g2y

Curpent Data Paramatar
NAME

EXFHRO
PROCHO

a
Dr. A MAJER 2018-2nd
B3¢

F2 - Aoquisition Parameters

Date_
Time
THSTRLM
PROBHD
PULFROG

ol
Dil
TDD

20180701

24038, 4E]1 Hz
0.733586 Hz
0. ERLEVd4 sec

20.800 usec
6,50 usac

Ion.3 K
1.00000000° sac
U.OBDDDDD? L1

memsssss CHANNEL f1 sssssee

100.6ZTESEE MHz
13C

8.90 usec
54.00000000 W

CHRNNEL £2 == -
400, 1516006 MMz

1H
waltzlé
30,00 usec
12, 00000000 W
0,32231000 W
PLW13 0.16212000 W
Fi - Frocessing paramebers
51 L6384
EF 100 61TTEES MH2
WL EM
EEB 0
LB 1.00 Hz
GH o
FC 1.40

T T T T T T I I T T T T

T T T T
180 180 170 160 150 140 130 120 110 100 a0 :1¢] 70 &0 50 40

S57

20 10 ppm



1H of VBSS 139-29

1.0 0.5
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13C of VBSS 139-29

L)
NP
-
L3
=l

153.52
140,80
136.16
133,86
130.03
129,585
128.91
128.72
128.63
128.17
128.00
127.03
126.47
126,38
123.84
122.84
120.90
120.39

N =\

120.32
112.69
112.28
111.03
105.14
77.47
77.15
76.84
42.717

=hGRen

Current Data Paramaters

HAME DE. AL ERJRR 2017
Ph Cl EXEND 69
7 BROCHD 1
F? - Acquisition Farameters
o Date_ 20170527
A Tine 10,43
= IRSTRIM apect
N ll' 3ki FROBHD % mm PABHO BA/
s PULPROG zgpgI0
H ™ 32768
SOLVENT CDol3
ME 340
ns 2
EWH 240308 . 461 Hz
FIDRES 7313596 Hz
24 7
RG E2.69
o] 20800 uses
DE 6,50 uges
TE 2944 K
o4 2.00800000 sec
01l 0.03000000 gec
DG L
we CHANNEL {1 ssssmm—
SFOL 100, BZTESEE MHZ
HUCL 13
B 8. 00 usec
PLM1 54, 000030090 W
mm CHANNEL {7 messwmms
400, 1516006 MHz
HuC2 1H
CFOPRG[2 waltzlE
FUED2 20, 00 usec
BLW2 12, 00000000 W
BLH1Z 0.3Z231000 W
FL#13 b.16212000 W
F2 - Frocessing paramebéers
51 16364
aF 1006177501 HHZ
W EM
EE o
LB 1.00 Hz
‘ GB [
‘ ” e 140
. oA TIp i i J—H e I | e
T T T T T T T T T T T T T 1 il et |
1490 180 170 L&l 150 140 130 120 110 100 20 18} i o] 50 40 34 20 10 ppm
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y lH of VBSS-139-36
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13C of VBss=139=36 .

=l el =R e I I e I e e R eI T e e
mEaadasoaennE SR oednqaeh s = g
e s R === == = - = el e R 248 « .
VMMM O NN NN A A S r- - — (=]
B o B B B s B I o I e e o] Il o - 4]
R . it
Currant Cata Paramaters
HAME Dr. A HRJRR 2019-Zrd
EXFND 358
FROCHD 1
F2 - Requisition Parameters
Data_ [
Timm 148,32
IS ck
FROBHD 5 mm FRBED BB/
FULF zqpg 30
] o A176H
SOLVENT <bell
HE a4
i 2
EWH AR a6l Hz
FIDREE D.733596 Hz
j:t] 0. 60815744 mec
EG 17,59
W Z0.E00 usec
OE LS50 usec
TE 299%.4 K
ol 2 00000000 sec
Dl 0.03000000 sec
TOO 1
mmmm— HEL fl ===s=mms
srod 100. 6278568 HHz
HOCL Lac
3} 8,90 usec
PLML H4_OOAO0000 W
CLTTT TN o EL £2 wmm=smme
SF0E 400, 15316006 MHz
HUC2 1H
CFDPRGLZ waltzlé
FCFD2 50.490 usec
FLWZ 12,00900000 W
L FLW12 0.32231000 W
FLW13 0,18212000 W
F2 = Frocessing paramatars
£
&F 100, 6177817 Mz
WD EM
EEE a
LE 1.00 He
GE a
3 1,40
T T T I T T T T T T T T T T T 1y ! 1
190 180 170 160 150 140 130 120 110 100 a0 20 o &0 an 40 34 10 ppm
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IH of VBss-139-17
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13C of VBSS5-139-17

F A A O - DO SRS W T o

T D B D O [ S e 0 DM O T O =
T . - P - D ¥ & 4 LI LI o8 0 -r o O
D D DD O D D WD W o O O = s
e LG EE L G e =a=1 ~

e RN i - R i e L R e T i | -

17

16
—40.70
—31.00

ahGEdn

Corpent Datas Faramaters
HAME A

br. HAJRA 2014-2nd
EXPHO g
PROCNG 1
F2 - Aoquimition Pacametecs
[ake 20180920
Tima 7.0
THETRIM apact
FROBKD 5 nm PABBO BB/
PULPROG zqpq Hi
O 32768
SOLVENT noLl
HE AT
n= 2
SHH ZA036.461 He
FIOREE 0.733596 Kz
Al N_EB15744 aec
EG 93 .46
=) 20.800 uaes
GE .50 uRer
TE 300.5 K
5] 2, 00000000 sec
oil 0.03000000 sec
T 1
mmmmmess CHARNEL £] sessmmss
SFOl 100, 6279548 HHZ
MUCL 13c
Fl A.90 usac
ELMW1 54, 00000000 W
e THAHNEL £ ==
BRa2 400, 1516006 MMz
wWoC2 14
CEROPRG[2 waltzlf
PCPO2 0. 00 usac
FLW2 1Z.0C0ODORE W
FLW1Z 032211000 W
PLN13 0. 16I1Z000 W
F2 - Processing parasscera
8 LE3E
5F 1006377644 Miz
WEH EH
k] H]
L8 1.00 Kz
GE ]
FC 1.40

(N1 N

T T T T
190 189 170 1e0 150 149 130 120 110 io0 ap B0 T &l =1l 44 EL 20 10 ppm
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/ 1H of vbss-13%-rev-2
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13C of vbS5-139-re®

159.95
155.18
141,23
136.25
133.86
129.58
128.82
128.77
128.54
128.29
128.00
126.86
126.48
126.29
123.66
122.78
122.65
121.18
120.74
120.30
113.21
111.36
110,84
105.50

NS\ VY

77.47
T7.15
T6.83
42.75

=hGRen

Corrent Data Parametess
HRME

- A HAJBR 201B8-2Znd

T T T T T T
160 150 140 13¢ 120 110 100 a0

S65

EXFHD 1118
PROCHD 1
F2 - Acquisaition Parameters
Date 20180819
Time 11.45
INSTRUM spact
FROBHD 5 sm PABBO BB/
FULFROG zgpg 30
D 32764
BOLVENT €DCll
HE 5
oS 2
SHH 24038 461 Hz
FIDRES 0.T33596 Hz
FTs] 0.6BL5T4d mes
5] 93.46
o 20,800 usec
DE .50 usec
TE 300.6 K
ol 2. 00000000 sec
oLl 0. 02000000 sac
DO 1
m=smse=s CHANKEL {1 =—eee=—-
S0l 100, 62TBSEE MHz
HUCL 13C
Fl 8.90 usec
FLW1 54 00000000 W
ssssssss CHANNEL £2 sw=sse
SF0Z 400.1516008 MHz
HOCE 1H
CPDPRG]2 waltzlé
PCPD2 90.00 usec
FLWZ 1200000000 W
FLW12 01,32231000 W
PLW13 @, 16212000 W
E2 - ProceEsing parameters
s1 18384
sF 100.6177843 M=z
HOH ™
5B a4
7] 1.60 Hz
=] ]
FC 1.40

L L)

10 ppm




1H of VBSS-140-5
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L3C of vbS5-140-5

NeMOTOEFNDEMEOOA -SSP O SO

T e S b

WO Dk LT e e D 00D 00 0D [ MDD R D e OO0 e voe e . -

el R e T e e R o B e e o e o R B e I e e O e i = [ —

e e R e e e R R R N R N R Rl R T T Bl ol o ]

<
Currant Cata Paramatars
HRHE Or. A HRJRA 2018-Znd
EXFHC 7
PRCCHG 1
F2 - hoguisition Pacamsters
Cate_ 20180429
Tane 18.14
INSTRUM spact
PRCBHD 5 s FRBBO BB/
PULPROG zgpg il
T d27ed
SOLVENT €DCll
N3 B4
L& 2
SWH 29038, 4E1 Hz
FIDRES 0.7335596 Hz
f.Te] CLERLSTEd mec
G 124016
o 20, 8H usec
o= E. 50 usac
TE 2974 K
ol 2. DOOO00OD sec
D1 0. 030000 sac
TI¥ 1
mmmmm——— CHANNEL {1 =—ee——
SF0L LoD, 6278588 MHz
HUC1 13c
Fl B, 30 usec
FLK1 54 DOOOEODE W
sssssses CHANNEL f} ssssssas
SF02 400, 1516006 MHz
BRNC2 1w
CPDFRG |2 waltzle
FCFD2 30,00 usec
FLW2 1Z.00000000 W
FLW12 0.32231000 W
PL¥13 016212000 W
F? - Frocgssing paramebers
&1 LE364
5F 100. 6177852 MHz
WL EM
EEB L]
LE 1.00 Hz
GB ]
PC 1.40
¥ T T L) LI I ¥
150 180 170 an 80 40 20 10 ppm
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BLLE—

"1H of VBSS 139-30
o

Ph

S o
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-
13C of VBSSS 139-3

[= F- WP A0 G0 wp 0 [ xS D 0 W0 YO0 D [
andbedRanbvessnmasrnanions @eg S = &
SOEMERN NN AEEOEr- BN Mo ERE - . .
e e I e e R e . [al o |
ﬂ‘—<|—|-—<-v—|-—|-y—4;—|.'—l+q.-|ﬁ|—|'-|1—|-—1|—|-—l—4-il-l—l|—|¢—|'—|-—|r—| -0~ ul o —
e
Current Data Paramaters
HAHE Dy A-HATRR 2017
EXFHD 925
[ PROCKG 1
M. Ph
| O OMe £2 - Bogulzition Parameters
Cate 20170601
Tima 12.25
O INSTRLM apact
FROBED 5 mm PABBC EBS
FULPROG zgpg 30
B¢ N R ™ 32768
N= SALVENT COCL3
= HE iz
8h DE 2
Me EWH 24038461 Hz
FICRES 0,733596 H2
AL a,EBL5T4d =sec
B 67,81
o 20,800 usec
= 6. 50 usec
TE 200.9 K
Dl 2.00000000 sec
ol 0L 03000000 sac
TOO 1
ammmssss CHAHNHEL {1 ===s=a=s
SFOL 100. 6278588 MHz
HuC] 13C
Pl B.90 usec
LWl 54, Q0000000 W
mmmmmmee CHANNEL £2 m==mm————
SF02 400, 1516006 MRz
Nuc? 1H
CEDPRGIZ waltzlé
PCPDZ 50,00 usec
P 12.00040000 W
FLWiZ 0.32231000 W
PLWLE 0.16212000 &
FZ = Frocessing parameters
81
5F 100, E1TT80 MHz
WO EM
G5B ]
1 1.00 Hz
GE a

L o

e L ous T T T T T T T T T T T T T T T | kot S
i@0 180 170 160 150 140 130 120 1lo0 100 90 20 70 &l S0 40" 30 20 10 ppm

S69



1H of VBSS 140-2
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13C of VBSS 140-2

- =
— L]
& -
™ —
%ﬂ
H
N Ph Current Data Papameters

Br WRME Dr A, HAJRA 2018
J O o it
Q ERbeRo !

FZ = Rcquisition Parameters
Pk = Data_ 20180704
Time 21.24
— R THSTRIM speet
N PROBED 5 mn FABED BBS
8{ — FULPROG zgpg3d
™ 32768
e SOLVENT COCL3
NS 56
S 2
SWH 24038461 Hz
FIDRES 0.733596 Hz
RO 0.6815744 sec
ARG 57.60
il 20,600 uses
DE £.50 ugec
TE 298.7 K
bl 2.00000000 sec
Dll 1.03000000 aec
TROD 1
mmmnmsms CHARNEL ] seeessas
5FD1 100 62THSAE MHz
HUE1 13¢
1 0,90 usec
FIW1 54 00000000 W
e CUANNEL [2 e m——
SFOZ 400, 1516006 MHz
WUCZ 1H
CPOPRG[2 waltzld
PCEDZ 90,00 usec
PLNZ 12, 00000090 W
PLW12 0, 32231000 W
FLN13 0.16212000 W

aF 100.6177858
EM

LB 1.04

BC 1.40

T T T T T RbbbAbbii LARERAAAL) L T T T T T T T T

T T T T T T
210 260 190 180 170 160 150 140 130 120 110 100 9 80 70 &0 50 40 30 20 10 ] Ppm
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F2 - Processing parametecs
a1 16384

MHz

Hz



PELE —

1H of of VBSS-140-6
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13C of VBSS-140-6

WD g P P~ D T T N D O D e 0 0 T A O e 0 OTE P 0 OR D U e £ wR D
BfpienMsa NN e e e as Rl o e " 3
oML OYNUMOCC D RO FONA OO NN MO o . .
WO MMM NN NN A A A A A D uy o
e R e e e e I R B B R e e e e e e R B R e B e e e R Bl ol uy L] %ﬂ
TSN | |
Current Data Parameters
HAME Dr. A HAJRA 2018
EXENO jzn
H FROCNO 1
s o Sd F2 - Acquisitlion Parameters
ﬂ F Date 20180705
Time DE.OT
IRSTROM spact
PROBHD % mn FREBD EII;.S
FULPROG zgpq
N R OMa TD 3ETHA
= H'N SOLVENT CcocLa
5 NS K ]
Dg 2
SWH Z4038.461 Hz
FIDRES 0.73138596 Hz
AQ 0.6815744 sec
RG B7.23
D 20.800 usec
LE &_50 usec
TE 298.5 K
oL 2.00000000 saec
1% 0. 03000000 =ec
TOO 1
mmmmmems CHANHEL £1 sssssmse
SOl 100. 6278588 MHz
HUECL 13C
El E.90 usec
FLW1 5400000000 W
mmme—— CHAHNEL {2 sssssass
aFod 4001516006 MHz
HUIC2 1n
CPDPRGIZ waltzlé
PCPDZ &0.00 usec
FLWE 1200000000 W
FLW12 0.32231000 W
ELWL3 0.16212000 W
FZ = PEQCesSSing paramatares
51 16384
5F 100,61 TTAEZ MRz
WoW EM
S3B L]
LE 1.00 Hz
GB ]
BC 1.40

A1 L

T ¥ I ] I | B | i T ] I T

T T T T T
190 180 170 160 150 140 130 120 110 100 90 Bd ] 60 50 40 30 20 10 ppm

Ty T
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1H of vb55-139-10
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13C of VBS5-1389-10 )

o G 0D AD D W O W D e OB R @

00 WD P e P WD OO M [ et P (N D DOy @ 23] g; 23
T - e e R - -

M = O 00O DM DU morod el . o ow o
L e e s e s s i e Ll m
e e R R R R e R R e R R ] i~ == L]

SNz VYV

=

=N

o GE

Currant Osta Paramatars

Q HAME Br. A WATRA 2019-Ind
EXPHO 1
s N~ PROCHO 1
F2 - Acquisition Pacametess
Brn— @ Dote 10188521
Tima 14, 50
11 0 INETAUM apact
FROBHD 5 ma PABEBO BB/
PULPROS rqpg il
™ 42788
SOLVENT €DCid
e 456
153 2
BWH 4038 6L Mz
FIDRER 0.733596 Hz
o] D.GELET4d Bec
[ 148,91
W Z0.500 upec
DE .50 usec
TE I00.4 K
m 2.00000000 sec
Dil 0.03000000 sec
TN 1
mmmmnem= (HANHEL ] ==e=ae-
5ol 100.6ZTHSER HHz
wuC1 130
L .90 usec
FLMI 44,00000000 W
[R—— T I —
BFO2 00, 1516006 MEE
HWUTE 1H
CPRPRG[E walbali
PCPD2 90,00 umac
PLIZ 12, 00000000 W
FLW1Z 0.322310:0:0 W
FLW13 0, 16212000 W
R - Fl’ﬂl:-!ﬂlﬂq Pﬂ!m:i:!
51 Ll
8F
Whw
558
LB 1.00 Kz
GB
PC Loap
T T T T T T T T T T T T T T T T T T T 1
150 180 170 160 150 140 1340 120 110 100 ap 1] 70 2] S0 4n 30 20 10 ppm
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