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1. X-ray crystallographic data:

1.1.  X-ray crystallographic data for 4b.

The white crystals of 4b were obtained by crystallization from a solution in
dichloromethane/petroleum ether after purification by column chromatography. Chemical

Formula: C23H20N20.
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ORTEP (with 50% probability) diagram for the structure 8-Methyl-2-phenyl-3-((1-(p-
tolyl)vinyl)oxy)imidazo[1,2-a]pyridine (4b).

Wavelength 0.71073 A

Formula C23H20N20

Crystal system Triclinic

Space group P -1

Unit cell dimensions a=9594206)A  o=101.242(3)°

b=9.7522(7) A B=98.692(3) °
c=104775(6) A y=100.998(3)°

Volume 925.62(10)A3
Z 2
R-factor (%) 9.23

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centreas supplementary publication with a CCDC reference number CCDC 1566643.
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1.2. Structure Determination (X-ray crystallographic data for 7b).
The white crystals of 7b were obtained by crystallization from a solution in
dichloromethane/petroleum ether after purification by column chromatography. Chemical

Formula: C] 8H16N203.
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ORTEP (with 50% probability) diagram for the structure Methyl (Z£)-3-((8-methyl-2-
phenylimidazo[1,2-a]pyridin-3-yl)oxy)acrylate (7b):

Wavelength 0.71073 A

Formula C18 H16 N2 O3

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=8.2376(4) A o = 98.745(2) °

b =28.7359(4) A B=102.654(2) °
c=11.8649(6) A  y=102.432(2)°

Volume 795.58(7) A3
Z 2
R-factor (%) 6.70

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centreas supplementary publication with a CCDC reference number CCDC 1566644.

2. 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 (d) and the signals were reported as s (singlet), d (doublet), t (triplet), m (multiplet),
dd (double doublet) and coupling constants (J) were given in Hz. PC{1H} NMR spectra were recorded at
100 MHz in CDCl; solution. Chemical shifts as internal standard are referenced to CDCl; (6 = 7.26 for 'H
and 0 = 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. X-ray single crystal data were collected using MoKa (A = 0.71073 A) radiation with CCD area

detector.
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3. Experimental procedures:

3.1. Experimental procedure for the synthesis of 4a.

o Z =N

@ )H [ curtomo%) [ N\/g*Ph
N I 7P DeB, 120 5
1a 2a 3a 4a Ph

A mixture of 2-amino-3-methylpyridine (1a) (0.2 mmol, 22 mg) and phenylglyoxal hydrate (2a)
(0.21 mmol, 29 mg) were taken in a sealed tube. Then 1,2-dichlorobenzene (2 mL) was added to
it and stirred at room temperature for few seconds. Then phenylacetylene (3a) (0.22 mmol, 23
mg) and Cul (10 mol%, 3.8 mg) was added to it and stirred at 120 °C for 5 hours under open
atmosphere. After completion of the reaction (TLC) the reaction mixture was cooled to room
temperature and extracted with dichloromethane. The organic phase was dried over anhydrous
Na,S0O,. The crude residue was obtained after evaporation of the solvent in vacuum and purified
by column chromatography on silica gel (60—120 mesh) using n-hexane/ EtOAc (9:1) as the

eluent to afford pure 4a as a yellow gummy mass (52 mg, 81% yield).

3.2. Synthesis of 4¢ on 1 mmol scale.

o Z =N
|\ Cul (10 mol%) ~ N\/efph
J_ * Pn T >
N~ “NH, o 0

DCB, 120 °C

1a 2a 3g 4g

A mixture of 2-amino-3-methylpyridine (1a) (1 mmol, 109 mg) and phenylglyoxal hydrate
(2a) (1.05 mmol, 142 mg) were taken in a sealed tube. Then 1,2-dichlorobenzene (6 mL) was
added to it and stirred at room temperature for few seconds. Then ethynylcyclopropane (3g) (1.1
mmol, 73 mg) and Cul (10 mol%, 19 mg) was added to it and stirred at 120 °C for 5 hours under
open atmosphere. After completion of the reaction (TLC) the reaction mixture was cooled to

room temperature and extracted with dichloromethane. The organic phase was dried over
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anhydrous Na,SO,. The crude residue was obtained after evaporation of the solvent in vacuum
and purified by column chromatography on silica gel (60—120 mesh) using n-hexane/ EtOAc
(9:1) as the eluent to afford pure 4g as a brown oil (275 mg, 95% yield).

3.3. Experimental procedure for the synthesis of 5.

N 0 I’I Cul (20 mol%) ér

P +O%Ph(H2C5 DCB, 120 °C CH2)5
5h

CH2
1a 2a 3x Q/S\Q

A mixture of 2-amino-3-methylpyridine (1a) (0.4 mmol, 44 mg) and phenylglyoxal hydrate (2a)

(0.42 mmol, 58 mg) were taken in a sealed tube. Then 1,2-dichlorobenzene (4 mL) was added to
it and stirred at room temperature for few seconds. Then 1,8-nonadiyne (3x) (0.22 mmol, 26 mg)
and Cul (20 mol%, 7.6 mg) was added to it and stirred at 120 °C for 5 hours under open
atmosphere. After completion of the reaction (TLC) the reaction mixture was cooled to room
temperature and extracted with dichloromethane. The organic phase was dried over anhydrous
Na,SO,4. The crude residue was obtained after evaporation of the solvent in vacuum and purified
by column chromatography on silica gel (60—120 mesh) using n-hexane/ EtOAc as the eluent to

afford pure 5 as a brown oil.

3.4. Experimental procedure for the synthesis of 7a.

0
| A )j\ m Cul(10 mol%) d/\f Ar
+
z Ar (')+ COEt  pcp, 120°C \k

N~ “NH,

1a 2a 6a

EtOZC 7a

A mixture of 2-amino-3-methylpyridine (1a) (0.2 mmol, 22 mg) and phenylglyoxal hydrate (2a)
(0.21 mmol, 29 mg) were taken in a sealed tube. Then 1,2-dichlorobenzene (2 mL) was added to
it and stirred at room temperature for few seconds. Then ethylpropiolate (6a) (0.22 mmol, 22
mg) and Cul (10 mol%, 3.8 mg) was added to it and stirred at 120 °C for 5 hours under open

atmosphere. After completion of the reaction (TLC) the reaction mixture was cooled to room
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temperature and extracted with dichloromethane. The organic phase was dried over anhydrous
Na,SO,. The crude residue was obtained after evaporation of the solvent in vacuum and purified
by column chromatography on silica gel (60—120 mesh) using n-hexane/ EtOAc (4:1) as the
eluent to afford pure 7a as a yellow solid (60 mg, 94% yield).

3.5. Experimental procedure for the synthesis of 9a.

=N
Cul (10 mol%) )
+ Ph ||
DCB, 120 °C

1a 2a 8a H gaCOZEt

A mixture of 2-amino-3-methylpyridine (1a) (0.2 mmol, 22 mg) and phenylglyoxal hydrate (2a)
(0.21 mmol, 29 mg) were taken in a sealed tube. Then 1,2-dichlorobenzene (2 mL) was added to
it and stirred at room temperature for few seconds. Then ethylphenylpropiolate (8a) (0.22 mmol,
35 mg) and Cul (10 mol%, 3.8 mg) was added to it and stirred at 120 °C for 5 hours under open
atmosphere. After completion of the reaction (TLC) the reaction mixture was cooled to room
temperature and extracted with dichloromethane. The organic phase was dried over anhydrous
Na,SO,. The crude residue was obtained after evaporation of the solvent in vacuum and purified
by column chromatography on silica gel (60—120 mesh) using n-hexane/ EtOAc (9:1) as the
eluent to afford pure 9a as a yellow gummy mass (56 mg, 71% yield).

3.6. General procedure for the synthesis of 2a.!

(0] O (0]
0O OH
©)J\ Se02 ©)K/ Hzo ©)H/
1,4-dioxane, H,O OH
reflux 2a 2a
Compound A Unstable Stable

SeO; (15 mmol), 1,4-dioxane (9 mL) and water (1 mL) were added to a 100 mL three-necked
bottle and fitted it with an condenser. The mixture was heated to 50-55 °C and stirred until the
solid dissolved. It was followed by addition of Compound A (10 mmol) and the reaction was

maintained at reflux temperature. After the reaction was complete, as monitored by TLC, the
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mixture was filtered through a pad of celite. The filtrate was evaporated to afford a crude product
that was purified by distillation under reduced pressure to give a yellow liquid. This liquid was

dissolved in hot water (5 mL) to afford 2a-H,0O as a white solid.

White solid (85%, 1.29 g); '"H NMR (400 MHz, CDCLy): 6 8.13-8.11 (m, 2H), 7.69-7.58 (m, 1H), 7.54-
7.47 (m, 2H), 5.98 (s, 1H), 4.51 (s, 2H); 3C NMR (100 MHz): 6 195.0, 189.7, 134.7, 130.6, 130.0, 128.9,
87.3.

3.7. General procedure for the synthesis of 10a.2

O
N
N~ NH2+ Overnight, it X N
OH
1a 2a

10a

To a solution of 2-amino-3-methylpyridine (1a) (108 mg, 1 mmol) in CH,Cl, (4 mL),
phenylglyoxal hydrate (2a) (154 mg, 1 mmol) was added portion wise and the reaction mixture
was stirred overnight at rt. The reaction mixture was then concentrated under reduced pressure to

give 2-phenylimidazo[ 1,2-a]pyridin-3-ol (203 mg, 91%) as a yellowish amorphous powder.

'H NMR (400 MHz, DMSO-dy): 6 8.14-8.12 (m, 3H), 7.35 (t, J = 8.0 Hz, 2H), 7.21 (d, J = 6.8 Hz, 1H),
7.04 (t, J= 7.2 Hz, 1H), 6.96 (t, J = 6.8 Hz, 1H), 2.50 (s, 3H).
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4. Characterization data for the products:

8-Methyl-2-phenyl-3-((1-phenylvinyl)oxy)imidazo[1,2-a|pyridine (4a):

Yellow gummy mass (81%, 52 mg); 'H NMR (400 MHz, CDCl;): ¢ 8.11-8.08 (m, 2H), 7.91-
7.88 (m, 2H), 7.65 (d, J = 6.8 Hz, 1H), 7.51-7.46 (m, 3H), 7.43-7.39 (m, 2H), 7.31-7.27 (m, 1H),
6.98-6.96 (m, 1H), 6.69 (t, J = 7.2 Hz, 1H), 4.95 (d, J = 3.6 Hz, 1H), 4.17 (d, J = 3.6 Hz, 1H),
2.69 (s, 3H); *C NMR (100 MHz): 6 156.3, 140.4, 133.6, 133.0, 130.7, 130.0, 129.5, 128.75,
128.71, 127.8, 127.6, 126.5, 125.5, 123.0, 119.5, 112.3, 88.0, 16.5; HRMS calcd for C,,H9N,O
[M +H]": 327.1492; found [M +H]*: 327.1494.

=N

o)

8-Methyl-2-phenyl-3-((1-(p-tolyl)vinyl)oxy)imidazo[1,2-a|pyridine (4b):

White solid (85%, 57 mg); m.p.: 148-149 °C. 'H NMR (400 MHz, CDCls): ¢ 8.10-8.07 (m, 2H),
7.78 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 6.4 Hz, 1H), 7.41-7.38 (m, 2H), 7.30-7.26 (m, 3H), 6.97-
6.95 (m, 1H), 6.68 (t,J = 6.8 Hz, 1H), 4.89 (d, /= 3.6 Hz, 1H), 4.11 (d, /= 3.2 Hz, 1H), 2.68 (s,
3H), 2.44 (s, 3H); 3C NMR (100 MHz): ¢ 156.4, 140.4, 139.6, 133.1, 130.9, 130.8, 130.1, 129.4,
128.7, 127.9, 127.6, 126.6, 125.4, 1229, 119.6, 112.2, 87.2, 21.4, 16.5; Anal. Calcd for
Cx3HN,O: C, 81.15; H, 5.92; N, 8.23%; Found: C, 80.94; H, 5.80; N, 8.09%.
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3-((1-(4-Methoxyphenyl)vinyl)oxy)-8-methyl-2-phenylimidazo|[1,2-a]|pyridine (4c):

Yellow gummy mass (73%, 51 mg); 'H NMR (400 MHz, CDCls): ¢ 8.08-8.06 (m, 2H), 7.83-
7.80 (m, 2H), 7.64 (d, J = 6.8 Hz, 1H), 7.39 (t, J = 7.6 Hz, 2H), 7.28 (d, J = 7.2 Hz, 1H), 7.01-
6.95 (m, 3H), 6.68 (t,J= 7.2 Hz, 1H), 4.81 (d, /= 4.0 Hz, 1H), 4.05 (d, /= 3.6 Hz, 1H), 3.88 (s,
3H), 2.67 (s, 3H); *C NMR (100 MHz): ¢ 160.7, 156.1, 140.4, 133.1, 130.7, 130.1, 128.7, 127.9,
127.5, 126.9, 126.6, 126.3, 123.0, 119.6, 114.1, 112.2, 86.3, 55.5, 16.5; HRMS calcd for
Cy3Hy1N,O, [M +H]J*: 357.1598; found [M +H]": 357.1591.

N

o)

F

3-((1-(4-Fluorophenyl)vinyl)oxy)-8-methyl-2-phenylimidazo[1,2-a]pyridine (4d):

Yellow gummy mass (81%, 55 mg); 'H NMR (400 MHz, CDCls): ¢ 8.07-8.05 (m, 2H), 7.87-
7.84 (m, 2H), 7.62 (d, J = 6.8 Hz, 1H), 7.42-7.38 (m, 2H), 7.31-7.27 (m, 1H), 7.18-7.14 (m, 2H),
6.98-6.96 (m, 1H), 6.70 (t, /= 6.8 Hz, 1H), 4.87 (d, J = 4.0 Hz, 1H), 4.14 (d, J = 3.6 Hz, 1H),
2.68 (s, 3H); 3*C NMR (100 MHz): 6 163.6 (Jcr = 248 Hz), 155.5, 140.4, 133.0, 130.8, 129.9,
129.8 (Jcr=4 Hz), 128.7, 127.9, 127.6, 127.4 (Jcr= 8 Hz), 126.6, 123.0, 119.4, 115.7 (Jop= 22
Hz), 112.4, 87.8, 16.5; Anal. Calcd for C,H7FN,0O: C, 76.73; H, 4.98; N, 8.13%; Found: C,
76.90; H, 5.04; N, 8.21%.
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3-((1-(4-Bromophenyl)vinyl)oxy)-8-methyl-2-phenylimidazo[1,2-a]pyridine (4e):

Yellow gummy mass (82%, 66 mg); 'H NMR (400 MHz, CDCls): ¢ 8.05-8.02 (m, 2H), 7.76-
7.72 (m, 2H), 7.62-7.59 (m, 3H), 7.41-7.37 (m, 2H), 7.30-7.27 (m, 1H), 6.98-6.96 (m, 1H), 6.70
(t, J= 6.8 Hz, 1H), 4.94 (d, J = 4.0 Hz, 1H), 4.18 (d, J = 4.0 Hz, 1H), 2.67 (s, 3H); 13C NMR
(100 MHz): 0 155.5, 140.4, 132.9, 132.5, 131.9, 130.8, 129.8, 128.7, 128.0, 127.7, 127.0, 126.6,
123.8, 123.1, 119.4, 112.4, 88.6, 16.5; Anal. Caled for C,,H;BrN,O: C, 65.20; H, 4.23; N,
6.91%; Found: C, 65.39; H, 4.31; N, 6.79%.

=N

o)

CHj),

8-Methyl-2-phenyl-3-((4-phenylbut-1-en-2-yl)oxy)imidazo[1,2-a|pyridine (4f):

Yellow solid (95%, 67 mg); m.p.: 93-94 °C. 'H NMR (400 MHz, CDCl;): ¢ 8.02-8.00 (m, 2H),
7.41-7.37 (m, 3H), 7.32-7.26 (m, 5H), 7.23-7.19 (m, 1H), 6.88-6.86 (m, 1H), 6.58 (t, /= 6.8 Hz,
1H), 4.13 (d, J = 3.2 Hz, 1H), 3.79 (d, J = 3.2 Hz, 1H), 3.06 (t, J = 8.0 Hz, 2H), 2.78-2.74 (m,
2H), 2.61 (s, 3H); 3*C NMR (100 MHz): § 159.0, 140.7, 140.2, 133.1, 130.4, 130.1, 128.6,
128.58, 128.51, 127.7, 127.4, 126.6, 126.3, 122.7, 119.5, 112.0, 88.0, 35.0, 33.3, 16.4; Anal.
Calcd for C,4H2oN,0: C, 81.33; H, 6.26; N, 7.90%; Found: C, 81.15; H, 6.35; N, 8.01%.
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3-((1-Cyclopropylvinyl)oxy)-8-methyl-2-phenylimidazo[1,2-a|pyridine (4g):

Brown oil (98%, 56 mg); '"H NMR (400 MHz, CDCl5): 6 7.92-7.90 (m, 2H), 7.43 (d, J = 6.8 Hz,
1H), 7.31 (t, /= 8.0 Hz, 2H), 7.19-7.14 (m, 1H), 6.77-6.75 (m, 1H), 6.52 (t, J = 6.8 Hz, 1H), 4.04
(d, J=2.8 Hz, 1H), 3.66 (d, J = 2.8 Hz, 1H), 2.51 (s, 3H), 1.64-1.57 (m, 1H), 0.87-0.83 (m, 2H),
0.73-0.70 (m, 2H); 3C NMR (100 MHz): ¢ 159.7, 140.1, 133.0, 130.3, 129.8, 128.5, 127.6,

127.3, 126.5, 122.6, 119.3, 112.0, 85.6, 16.4, 13.6, 5.3; HRMS calcd for C;oH;oN,O [M +H]":
291.1492; found [M +H]*: 291.1493.

3-((1-(Cyclohex-1-en-1-yl)vinyl)oxy)-8-methyl-2-phenylimidazo|[1,2-a]pyridine (4h):

Brown oil (71%, 46 mg); '"H NMR (400 MHz, CDCl5): 6 8.06-8.03 (m, 2H), 7.59 (d, J = 6.8 Hz,
1H), 7.43-7.39 (m, 2H), 7.30-7.27 (m, 1H), 6.94-6.92 (m, 1H), 6.72 (t, J=4.4 Hz, 1H), 6.67 (t, J
=6.8 Hz, 1H), 4.35 (d,J=3.2 Hz, 1H), 3.90 (d, /= 3.2 Hz, 1H), 2.65 (s, 3H), 2.30-2.24 (m, 4H),
1.80-1.76 (m, 2H), 1.73-1.68 (m, 2H); '3C NMR (100 MHz): 6 157.1, 140.4, 133.2, 130.5, 130.1,
128.6, 127.8, 127.4, 127.1, 126.5, 124.3, 122.8, 119.7, 112.0, 86.5, 25.6, 25.2, 22.7, 22.1, 16.5;
HRMS calcd for C»,H»;3N,O [M +H]*: 331.1805; found [M +H]*: 331.1813.
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3-(Hex-1-en-2-yloxy)-8-methyl-2-phenylimidazo[1,2-a]pyridine (4i):

Yellow solid (96%, 58 mg); m.p.: 57-58 °C. 'H NMR (400 MHz, CDCl;): 6 8.01 (d, J= 7.2 Hz,
2H), 7.54 (d, J = 6.8 Hz, 1H), 7.39 (t, J = 8.0 Hz, 2H), 7.28-7.24 (m, 1H), 6.87 (d, J = 6.8 Hz,
1H), 6.63 (t, J = 6.8 Hz, 1H), 4.07 (d, J = 3.2 Hz, 1H), 3.75 (d, J = 2.8 Hz, 1H), 2.61 (s, 3H),
2.41 (t, J = 8.0 Hz, 2H), 1.75-1.68 (m, 2H), 1.50-1.41 (m, 2H), 0.97 (t, J = 7.6 Hz, 3H); 3C
NMR (100 MHz): ¢ 159.9, 140.1, 133.1, 130.3, 130.2, 128.5, 127.7, 127.4, 126.6, 122.7, 119.4,
112.0, 87.1, 33.2, 29.2, 22.3, 16.4, 13.9; Anal. Calcd for C,0H,oN,O: C, 78.40; H, 7.24; N,
9.14%; Found: C, 78.20; H, 7.36; N, 9.21%.

(CHy)g
HC

8-Methyl-3-(oct-1-en-2-yloxy)-2-phenylimidazo[1,2-a]pyridine (4j):

Yellow solid (97%, 64 mg); m.p.: 52-53 °C. '"H NMR (400 MHz, CDCI;): ¢ 8.02-8.00 (m, 2H),
7.52 (d, J = 6.8 Hz, 1H), 7.38 (t, J = 7.6 Hz, 2H), 7.26-7.22 (m, 1H), 6.84 (d, J = 6.8 Hz, 1H),
6.60 (t,J= 6.8 Hz, 1H), 4.06 (d, /= 3.2 Hz, 1H), 3.74 (d, J = 2.8 Hz, 1H), 2.59 (s, 3H), 2.39 (t, J
= 8.0 Hz, 2H), 1.75-1.67 (m, 2H), 1.43-1.39 (m, 2H), 1.34-1.30 (m, 4H), 0.91-0.87 (m, 3H); 13C
NMR (100 MHz): ¢ 159.9, 140.1, 133.2, 130.3, 130.2, 128.4, 127.6, 127.3, 126.6, 122.6, 119.4,
111.9, 87.1, 33.5, 31.7, 28.9, 27.0, 22.6, 16.4, 14.1; Anal. Calcd for Cy,HysN,O: C, 79.00; H,
7.84; N, 8.38%; Found: C, 79.19; H, 7.74; N, 8.49%.

8-Methyl-2-phenyl-3-((1-(pyridin-2-yl)vinyl)oxy)imidazo[1,2-a]pyridine (4K):

Brown gummy mass (75%, 49 mg); 'H NMR (400 MHz, CDCl;): ¢ 8.70-8.69 (m, 1H), 8.07-8.05
(m, 2H), 8.00 (d, J = 8.0 Hz, 1H), 7.87-7.82 (m, 1H), 7.66 (d, J = 6.8 Hz, 1H), 7.41-7.34 (m,
3H), 7.29-7.26 (m, 1H), 6.98-6.96 (m, 1H), 6.69 (t, J = 6.8 Hz, 1H), 5.68 (d, J = 3.2 Hz, 1H),
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4.33 (d, J=3.2 Hz, 1H), 2.68 (s, 3H); '*C NMR (100 MHz): 6 155.4, 151.3, 149.8, 140.4, 137.1,
132.9, 130.7, 129.9, 128.7, 128.3, 127.9, 127.6, 126.6, 124.0, 123.1, 119.6, 112.3, 91.2, 16.5;
Anal. Calcd for C,;H7N;0: C, 77.04; H, 5.23; N, 12.84%; Found: C, 77.21; H, 5.30; N, 12.72%.

4-((2-Phenylimidazo[1,2-a]pyridin-3-yl)oxy)pent-4-en-1-yl benzoate (41):

Brown oil (87%, 69 mg); 'H NMR (400 MHz, CDCl;): 6 8.08-8.06 (m, 2H), 8.02-7.99 (m, 2H),
7.74-7.72 (m, 1H), 7.59-7.54 (m, 2H), 7.46-7.41 (m, 4H), 7.32-7.28 (m, 1H), 7.16-7.11 (m, 1H),
6.79-6.76 (m, 1H), 4.49 (t, J = 6.4 Hz, 2H), 4.20 (d, J = 3.2 Hz, 1H), 3.86 (d, /= 3.2 Hz, 1H),
2.63 (t, J = 8.0 Hz, 2H), 2.28-2.21 (m, 2H); 3C NMR (100 MHz): ¢ 166.7, 158.7, 139.9, 133.1,
132.8, 130.9, 130.3, 129.77, 129.72, 128.7, 128.5, 127.8, 126.6, 124.2, 121.6, 117.9, 112.3, 88.2,
64.1, 30.3, 26.4; Anal. Calcd for C,sH,,N,0O3: C, 75.36; H, 5.57; N, 7.03%; Found: C, 75.13; H,
5.66; N, 7.11%.

P\

o

O£CH2>3

(o)

4-((8-Methyl-2-phenylimidazo[1,2-a]pyridin-3-yl)oxy)pent-4-en-1-yl benzoate (4m):

Brown oil (91%, 74 mg); '"H NMR (400 MHz, CDC]l5): ¢ 8.03-7.98 (m, 4H), 7.53 (d, J = 6.8 Hz,
1H), 7.50-7.46 (m, 1H), 7.39-7.35 (m, 4H), 7.25-7.21 (m, 1H), 6.85-6.83 (m, 1H), 6.60 (t,J= 6.8
Hz, 1H), 4.41 (t, J= 6.4 Hz, 2H), 4.12 (d, /= 3.2 Hz, 1H), 3.80 (d, /= 2.8 Hz, 1H), 2.58 (s, 3H),
2.55 (t, J= 8.0 Hz, 2H), 2.21-2.14 (m, 2H); '3C NMR (100 MHz): ¢ 166.4, 158.6, 140.1, 133.0,
132.9, 130.2, 130.1, 129.8, 129.5, 128.4, 128.3, 127.6, 127.4, 126.5, 122.7, 119.3, 112.1, 87.9,

S15



63.9, 30.1, 26.2, 16.3; HRMS calcd for C,sH,sN,O; [M +H]": 413.1860; found [M +H]":
413.1867.

=N
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4-((7-Methyl-2-phenylimidazo|[1,2-a]pyridin-3-yl)oxy)pent-4-en-1-yl benzoate (4n):

Yellow gummy mass (89%, 73 mg); 'H NMR (400 MHz, CDCl;): ¢ 8.09-8.06 (m, 2H), 7.99-
7.97 (m, 2H), 7.63 (d, J = 6.8 Hz, 1H), 7.59-7.55 (m, 1H), 7.47-7.40 (m, 4H), 7.33 (s, 1H), 7.31-
7.26 (m, 1H), 6.63-6.61 (m, 1H), 4.49 (t, J = 6.8 Hz, 2H), 4.20 (d, J = 3.2 Hz, 1H), 3.87 (d, J =
2.8 Hz, 1H), 2.63 (t, J = 8.0 Hz, 2H), 2.39 (s, 3H), 2.29-2.22 (m, 2H); 3C NMR (100 MHz): 6
166.7, 158.8, 140.4, 135.1, 133.1, 133.0, 130.4, 130.3, 129.7, 129.4, 128.6, 128.5, 127.6, 126.5,
120.9, 116.2, 114.9, 88.1, 64.1, 30.3, 26.4, 21.5; Anal. Calcd for C,sH,4N,O5: C, 75.71; H, 5.86;
N, 6.79%; Found: C, 75.50; H, 5.79; N, 6.88%.

N
\N\<\/ <>

o)

8-Methyl-3-((1-phenylvinyl)oxy)-2-(p-tolyl)imidazo[1,2-a]pyridine (40):

Brown gummy mass (84%, 57 mg); 'H NMR (400 MHz, CDCls): ¢ 7.95 (d, J = 8.4 Hz, 2H),
7.85-7.83 (m, 2H), 7.58 (d, J = 6.8 Hz, 1H), 7.45-7.40 (m, 3H), 7.17 (d, J = 8.0 Hz, 2H), 6.90-
6.88 (m, 1H), 6.60 (t, /= 6.8 Hz, 1H), 4.88 (d, /= 3.6 Hz, 1H), 4.10 (d, /= 3.6 Hz, 1H), 2.64 (s,
3H), 2.31 (s, 3H); 3C NMR (100 MHz): 6 156.2, 140.2, 137.2, 133.6, 130.8, 130.1, 129.6, 129.4,
129.3, 128.6, 127.6, 126.4, 125.4, 122.8, 119.3, 112.1, 87.9, 21.3, 16.5; Anal. Caled for
C»HyoN,O: C, 81.15; H, 5.92; N, 8.23%; Found: C, 80.97; H, 5.81; N, 8.36%.

S16



2-(4-Methoxyphenyl)-8-methyl-3-((1-phenylvinyl)oxy)imidazo[1,2-a]pyridine (4p):

Brown gummy mass (81%, 57 mg); 'H NMR (400 MHz, CDCl;): ¢ 8.01 (d, J = 8.8 Hz, 2H),
7.89-7.87 (m, 2H), 7.63 (d, J = 6.8 Hz, 1H), 7.50-7.45 (m, 3H), 6.96-6.93 (m, 3H), 6.67 (t, J =
6.8 Hz, 1H), 4.94 (d, J = 3.6 Hz, 1H), 4.15 (d, J = 3.6 Hz, 1H), 3.81 (s, 3H), 2.67 (s, 3H); 1*°C
NMR (100 MHz): 0 159.2, 156.3, 140.3, 133.7, 130.8, 129.5, 129.2, 128.7, 127.9, 127.6, 125.8,
125.5, 122.9, 119.4, 114.1, 112.1, 88.0, 55.3, 16.5; HRMS calcd for C,3H,N,O, [M +H]":
357.1598; found [M +H]*: 357.1593.

=N C
\N/ Cl

o

2-(4-Chlorophenyl)-8-methyl-3-((1-phenylvinyl)oxy)imidazo[1,2-a]pyridine (4q):

Brown gummy mass (91%, 65 mg); 'H NMR (400 MHz, CDCl;): 6 8.04-8.00 (m, 2H), 7.89-7.86
(m, 2H), 7.63 (d, J = 6.8 Hz, 1H), 7.51-7.46 (m, 3H), 7.38-7.35 (m, 2H), 6.98-6.96 (m, 1H), 6.69
(t, J= 6.8 Hz, 1H), 4.95 (d, J = 4.0 Hz, 1H), 4.14 (d, J = 3.6 Hz, 1H), 2.67 (s, 3H); 13C NMR
(100 MHz): ¢ 156.2, 140.4, 133.4, 133.3, 131.6, 130.1, 129.7, 129.6, 128.88, 128.80, 127.9,
127.8, 125.4, 123.2, 119.5, 112.4, 88.1, 16.5; Anal. Calcd for C»,H7;CIN,O: C, 73.23; H, 4.75;
N, 7.76%; Found: C, 73.05; H, 7.66; N, 7.63%.
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8-Methyl-2-(3-nitrophenyl)-3-((1-phenylvinyl)oxy)imidazo[1,2-a]pyridine (4r):

Yellow solid (86%, 63 mg); m.p.: 155-156 °C. 'H NMR (400 MHz, CDCl;): ¢ 8.96 (t, J = 2.0
Hz, 1H), 8.35 (d, J = 8.0 Hz, 1H), 8.10-8.08 (m, 1H), 7.89-7.87 (m, 2H), 7.67 (d, J = 6.8 Hz,
1H), 7.54-7.46 (m, 4H), 7.01 (d, J = 6.8 Hz, 1H), 6.73 (t, J = 6.8 Hz, 1H), 4.95 (d, J = 3.6 Hz,
1H), 4.12 (d, J = 3.6 Hz, 1H), 2.67 (s, 3H); '3C NMR (100 MHz): § 156.6, 148.7, 140.6, 134.9,
133.2, 132.0, 130.8, 129.8, 129.5, 128.8, 128.4, 128.2, 125.5, 123.6, 122.0, 121.4, 119.6, 112.8,
88.2, 16.4; HRMS calcd for C,oH;sN3O; [M +H]™: 372.1343; found [M +H]*: 372.1346.

=N
N%—@—sozm
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o

8-Methyl-2-(4-(methylsulfonyl)phenyl)-3-((1-phenylvinyl)oxy)imidazo|[1,2-a]pyridine (4s):
Brown solid (83%, 67 mg); m.p.: 184-185 °C. 'H NMR (400 MHz, CDCl;): ¢ 8.25 (d, J = 8.4
Hz, 2H), 7.93 (d, J = 8.4 Hz, 2H), 7.87-7.85 (m, 2H), 7.65 (d, J = 6.4 Hz, 1H), 7.50-7.47 (m,
3H), 7.00 (d, J = 6.8 Hz, 1H), 6.72 (t, J = 6.8 Hz, 1H), 4.96 (d, /= 4.0 Hz, 1H), 4.12 (d, /= 4.0
Hz, 1H), 3.03 (s, 3H), 2.66 (s, 3H); '*C NMR (100 MHz): § 156.3, 140.7, 138.7, 138.5, 133.1,
131.3, 129.8, 128.8, 128.7, 128.2, 127.7, 127.0, 125.3, 123.7, 119.6, 112.9, 88.2, 44.6, 16.4;
HRMS calcd for Cp3H;N,O5S [M +H]*: 405.1267; found [M +H]*: 405.1273.
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8-Methyl-2-(naphthalen-2-yl)-3-((1-phenylvinyl)oxy)imidazo|[1,2-a]pyridine (4t):

Brown gummy mass (88%, 66 mg); 'H NMR (400 MHz, CDCls): ¢ 8.60 (s, 1H), 8.27-8.24 (m,
1H), 7.95-7.93 (m, 2H), 7.89-7.80 (m, 3H), 7.69 (d, J = 6.4 Hz, 1H), 7.54-7.42 (m, 5H), 7.00-
6.98 (m, 1H), 6.70 (t, J= 6.8 Hz, 1H), 4.97 (d, J= 3.6 Hz, 1H), 4.21 (d, J= 3.6 Hz, 1H), 2.74 (s,
3H); 3C NMR (100 MHz): ¢ 156.4, 140.5, 133.73, 133.70, 132.9, 130.7, 130.6, 130.5, 130.4,
129.6, 128.7, 128.5, 128.2, 127.8, 127.7, 126.0, 125.9, 125.5, 124.6, 123.1, 119.5, 112.3, 88.2,
16.6; HRMS calcd for C,¢H,N,O [M +H]*: 377.1648; found [M +H]*: 377.1676.

HO

(8R,9S,13S,14S,17S)-13-Methyl-17-(1-((8-methyl-2-phenylimidazo[1,2-a]pyridin-3-
yDoxy)vinyl)-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthrene-3,17-diol
(4u): White gummy mass (72%, 74 mg); '"H NMR (400 MHz, CDCls): ¢ 8.01 (d, J = 7.2 Hz,
2H), 7.86 (d, J = 6.8 Hz, 1H), 7.40 (t, J = 8.0 Hz, 2H), 7.30 (t, J = 7.2 Hz, 1H), 7.15 (d, J = 8.8
Hz, 1H), 6.98 (d, J = 6.8 Hz, 1H), 6.73 (t, J = 6.8 Hz, 1H), 6.65-6.63 (m, 1H), 6.55 (d, J=2.4
Hz, 1H), 4.42 (d, /= 4.0 Hz, 1H), 4.23 (d, J= 3.6 Hz, 1H), 2.92 (s, 1H), 2.83-2.76 (m, 2H), 2.65
(s, 3H), 2.34-2.26 (m, 2H), 2.19-2.11 (m, 2H), 1.91-1.85 (m, 2H), 1.75-1.69 (m, 3H), 1.55-1.49
(m, 2H), 1.36-1.25 (m, 2H), 1.04 (s, 3H); '*C NMR (100 MHz): ¢ 162.7, 153.8, 140.5, 138.3,
132.7, 132.3, 131.6, 129.6, 128.5, 127.9, 127.6, 126.5, 123.3, 120.1, 115.5, 112.9, 112.5, 91.2,
86.0, 48.8, 47.7, 43.7, 39.6, 36.1, 34.2, 29.7, 27.5, 26.6, 23.0, 16.6, 14.6; HRMS calcd for
C34H37N,05 [M +H]*: 521.2799; found [M +H]*": 521.2797.

S19



(7-Chloro-3-(4-methylbenzyl)imidazo[1,2-a]pyridin-2-yl)(cyclohexa-2,4-dien-1-
yl)methanone (4v): White solid (83%, 60 mg); m.p.: 165-166 °C. 'H NMR (400 MHz, CDCl3):
0 8.29-8.27 (m, 2H), 8.04-8.03 (m, 1H), 7.60-7.56 (m, 2H), 7.52-7.48 (m, 2H), 7.28-7.25 (m,
1H), 7.14-7.08 (m, 4H), 4.66 (s, 2H), 2.30 (s, 3H); 13C NMR (100 MHz): 6 190.8, 142.0, 140.6,
138.0, 136.7, 133.0, 132.7, 130.9, 129.7, 129.2, 128.8, 128.2, 128.1, 123.9, 119.9, 108.7, 29.4,
21.1; Anal. Calcd for C,,H9CIN,O: C, 72.82; H, 5.28; N, 7.72%; Found: C, 73.00; H, 5.19; N,
7.59%.

Br A~_N (o)
@

(7-Bromo-3-(4-methylbenzyl)imidazo[1,2-a]pyridin-2-yl)(cyclohexa-2,4-dien-1-
yl)methanone (4w): White solid (82%, 66 mg); m.p.: 161-162 °C. '"H NMR (400 MHz, CDCl;):
0 8.29-8.27 (m, 2H), 7.93 (d, J = 1.6 Hz, 1H), 7.64-7.57 (m, 2H), 7.53-7.49 (m, 2H), 7.20-7.17
(m, 1H), 7.14-7.08 (m, 4H), 4.66 (s, 2H), 2.30 (s, 3H); '3C NMR (100 MHz): ¢ 190.8, 141.9,
140.8, 138.1, 136.7, 133.0, 132.8, 130.9, 129.7, 129.0, 128.3, 128.1, 127.2, 122.1, 121.7, 119.7,
294, 21.1; Anal. Calcd for C,,H{9BrN,O: C, 64.87; H, 4.70; N, 6.88%; Found: C, 64.65; H,
4.81; N, 7.00%.
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8-Methyl-3-(non-1-en-8-yn-2-yloxy)-2-phenylimidazo[1,2-a]pyridine (5a):

Brown oil (44%, 30 mg); '"H NMR (400 MHz, CDCl;): ¢ 8.03-8.01 (m, 2H), 7.59 (d, J = 6.4 Hz,
1H), 7.44-7.41 (m, 2H), 7.31-7.27 (m, 1H), 6.95-6.93 (m, 1H), 6.69 (t, /= 6.8 Hz, 1H), 4.13 (d, J
=3.2 Hz, 1H), 3.80 (d, /= 2.8 Hz, 1H), 2.65 (s, 3H), 2.46 (t, J = 8.0 Hz, 2H), 2.27-2.23 (m, 2H),
1.97 (t, J = 2.8 Hz, 1H), 1.83-1.76 (m, 2H), 1.66-1.56 (m, 4H); 3C NMR (100 MHz): ¢ 159.8,
140.2, 133.2, 130.4, 130.2, 128.5, 127.8, 127.5, 126.7, 122.7, 119.5, 112.1, 87.4, 84.5, 68.5, 33.5,

28.3, 26.6, 18.5, 16.5; HRMS calcd for C,3H,sN,O [M +H]J": 345.1961; found [M +H]":
345.1965.

3,3'-(Nona-1,8-diene-2,8-diylbis(oxy))bis(8-methyl-2-phenylimidazo[1,2-a]pyridine) (5b):
Brown oil (26%, 30 mg); '"H NMR (400 MHz, CDCl5): ¢ 8.06-8.04 (m, 4H), 7.60 (d, J = 6.8 Hz,
2H), 7.44 (t, J = 7.6 Hz, 4H), 7.29 (t, J = 7.6 Hz, 2H), 6.94-6.92 (m, 2H), 6.67 (t, J = 6.8 Hz,
2H), 4.16 (d, J = 2.8 Hz, 2H), 3.84 (d, J = 2.8 Hz, 2H), 2.65 (s, 6H), 2.51 (t, J = 8.0 Hz, 4H),
1.92-1.84 (m, 4H), 1.70-1.60 (m, 2H); 3C NMR (100 MHz): ¢ 159.8, 140.3, 133.2, 130.4, 130.2,
128.6, 127.9, 127.5, 126.7, 122.8, 119.5, 112.1, 87.5, 33.6, 28.8, 27.0, 16.5; HRMS calcd for
C37H37N40, [M +H]*: 569.2911; found [M +H]": 569.2920.
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Ethyl (£2)-3-((8-methyl-2-phenylimidazo[1,2-a]pyridin-3-yl)oxy)acrylate (7a):

Yellow solid (94%, 60 mg); m.p.: 97-98 °C. 'H NMR (400 MHz, CDCl3): 0 7.98 (d, J = 7.2 Hz,
2H), 7.84 (d, J = 6.8 Hz, 1H), 7.39 (t, J = 7.6 Hz, 2H), 7.28-7.25 (m, 1H), 6.92 (d, J = 6.8 Hz,
1H), 6.70 (t, J= 6.8 Hz, 1H), 6.51 (d, J= 6.8 Hz, 1H), 5.22 (d, /= 6.8 Hz, 1H), 4.27 (q, J = 14.0
Hz, J= 7.2 Hz, 2H), 2.58 (s, 3H), 1.33 (t, /= 7.2 Hz, 3H); 13C NMR (100 MHz): ¢ 164.0, 155.7,
139.6, 133.3, 132.2, 128.7, 127.7, 127.6, 126.9, 123.2, 119.2, 112.6, 102.5, 60.3, 16.3, 14.3;
Anal. Calcd for C190H3sN,Os: C, 70.79; H, 5.63; N, 8.69%; Found: C, 70.98; H, 5.55; N, 8.81%.

i

MeO,C

Methyl (£)-3-((8-methyl-2-phenylimidazo[1,2-a]|pyridin-3-yl)oxy)acrylate (7b):

White solid (93%, 57 mg); m.p.: 94-95 °C. 'H NMR (400 MHz, CDCl;): ¢ 8.00-7.97 (m, 2H),
7.85 (d, J = 6.4 Hz, 1H), 7.43-7.39 (m, 2H), 7.31-7.27 (m, 1H), 6.95-6.93 (m, 1H), 6.72 (t, J =
6.8 Hz, 1H), 6.54 (d, J = 6.8 Hz, 1H), 5.24 (d, J = 6.8 Hz, 1H), 3.82 (s, 3H), 2.60 (s, 3H); 1*C
NMR (100 MHz): 6 164.5, 156.0, 139.7, 133.3, 132.2, 128.7, 127.8, 127.7, 127.0, 123.3, 119.2,
112.7, 102.0, 51.5, 16.4; HRMS calcd for CigH7N,O; [M +H]": 309.1234; found [M +H]":
309.1242.
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Methyl (Z2)-3-((2-(naphthalen-2-yl)imidazo[1,2-a]pyridin-3-yl)oxy)acrylate (7c):

Brown gummy mass (68%, 46 mg); 'H NMR (400 MHz, CDCl): ¢ 8.51 (s, 1H), 8.14-8.11 (m,
1H), 8.08-8.06 (m, 1H), 7.93-7.89 (m, 2H), 7.85-7.83 (m, 1H), 7.63 (d, J = 9.2 Hz, 1H), 7.50-
7.47 (m, 2H), 7.25-7.21 (m, 1H), 6.91-6.87 (m, 1H), 6.61 (d, /= 6.8 Hz, 1H), 5.31 (d, J= 6.8 Hz,
1H), 3.89 (s, 3H); 13C NMR (100 MHz): 6 164.6, 155.9, 139.7, 133.7, 133.4, 133.1, 129.3, 128.6,
128.5, 127.8, 126.48, 126.43, 126.3, 124.9, 124.7, 121.6, 117.9, 112.9, 102.6, 51.7; Anal. Calcd
for C, H ¢N,O3: C, 73.24; H, 4.68; N, 8.13%; Found: C, 73.45; H, 4.77; N, 8.02%.
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Ethyl (£2)-3-((8-methyl-2-phenylimidazo[1,2-a]pyridin-3-yl)oxy)-3-phenylacrylate (9a):
Yellow gummy mass (71%, 56 mg); '"H NMR (400 MHz, CDCl;): 6 7.98 (d, J = 6.8 Hz, 1H),
7.86 (d, J = 7.6 Hz, 2H), 7.40 (t, J = 7.6 Hz, 2H), 7.31 (t, J = 7.6 Hz, 1H), 7.19-7.16 (m, 1H),
7.04-6.99 (m, 4H), 6.89 (d, J = 6.8 Hz, 1H), 6.74 (t, J = 6.8 Hz, 1H), 5.55 (s, 1H), 4.23 (q, J =
14.4 Hz, J = 7.2 Hz, 2H), 2.53 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz): ¢ 164.5,
163.5, 132.9, 132.8, 130.5, 130.2, 128.5, 128.25, 128.22, 127.7, 127.69, 127.65, 127.60, 127.1,
122.6, 119.3, 112.5, 103.3, 60.5, 16.5, 14.4; Anal. Calcd for C,sH,»N-O;5: C, 75.36; H, 5.57; N,
7.03%:; Found: C, 75.56; H, 5.50; N, 6.93%.
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Dimethyl 2-((8-methyl-2-phenylimidazo[1,2-a]pyridin-3-yl)oxy)fumarate (9b):

Brown gummy mass (79%, 57 mg); 'H NMR (400 MHz, CDCl3): ¢ 7.92 (d, J = 6.8 Hz, 1H),

7.87-7.85 (m, 2H), 7.39-7.35 (m, 2H), 7.31-7.27 (m, 1H), 6.99-6.97 (m, 1H), 6.77 (t, /= 6.8 Hz,

1H), 6.19 (s, 1H), 3.68 (s, 3H), 3.56 (s, 3H), 2.62 (s, 3H); 3C NMR (100 MHz): 6 163.7, 161.4,

149.6, 139.8, 132.3, 131.4, 129.5, 128.4, 127.8, 127.6, 127.4, 123.2, 120.3, 112.2, 109.9, 53.2,

52.1, 16.5; HRMS calcd for CyoH9N,Os [M +H]": 367.1288; found [M +H]*: 367.1293.
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Diethyl 2-((2-phenylimidazo[1,2-a]pyridin-3-yl)oxy)fumarate (9c):

Brown gummy mass (73%, 55 mg); 'H NMR (400 MHz, CDCl5): ¢ 8.05 (d, J = 6.8 Hz, 1H),
7.83 (d, J=7.6 Hz, 2H), 7.62 (d, J = 9.2 Hz, 1H), 7.33 (t, J = 8.0 Hz, 2H), 7.28-7.24 (m, 1H),
7.21-7.17 (m, 1H), 6.86 (t, J = 6.8 Hz, 1H), 6.19 (s, 1H), 4.17 (q, J = 14.4 Hz, J = 7.2 Hz, 2H),
3.96 (q, J = 14.4 Hz, J= 7.2 Hz, 2H), 1.25 (t, /= 7.2 Hz, 3H), 0.91 (t, J= 7.2 Hz, 3H); 3C NMR
(100 MHz): 0 163.3, 160.8, 149.9, 139.4, 131.7, 131.3, 129.7, 128.4, 127.9, 127.6, 124.7, 122.5,
117.5, 112.3, 110.3, 62.6, 61.3, 14.1, 13.6; Anal. Calcd for C,;H,)N,Os: C, 66.31; H, 5.30; N,
7.36%; Found: C, 66.10; H, 5.21; N, 7.47%.
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6. NMR spectra for the synthesized compounds:
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Current Lata Parameiers
HAME Dr.A BRJRA 2017
FHFND 1251
PROCRD 1
F? - Aoguisition Fatameters
Cate_ FOLTOI20
Time 12,80
INZTHLM Sperct
FRDBHD 5 mm PABBOD BB/
PULFROG zgpgil
™o IZ7TEE
EDLVENT COCLY
NE 120
og 2
SWH 24038 ,.461 Hz
4 FIDRES 0.733596 He
4 B 0.6815744 gac
iz 57,28
o5 20,800 waec
LE 6,50 usec
TE 297.5 K
ol 2. 0000000 Ase
11 0.03000¢00 s&s
T B
100.E2THSRE MHz
13c
B_50 usec
1Al 54.00a00000 W
smsmmmss CHAMNEL [7 asm=m=s=
SFO2 Q001916006 MHz
RUC2 1H
CFOPRGIZ waltzlé
FCPD2 50, 00 usec
FLWZ 12.00000000 W
FLW1Z 0. 32231000 W
FLW13 0.16212600 w
FZ - Proceasing parameters
g1 163
5F 109,61 TTEST HHz
WO EM
b1 o
LB 1.00 Wz
GE o
PC 1.80
N ‘ ‘ ,
T T T T L] T T T T b T T T T T T T T ¥ 1
1s0 180 170 1€0 1%0 140 130 120 110 100 a0 BO 70 &0 50 40 EL] 20 10 ppm
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—160.75
—156.17

140.41
133.12

130.77
130.18
128.72
127.91
127.59
126.98
126.61
126.32
123.01
118.61
114.12
112,28

S\

—_— 6. 32

TT.47
17.15
76.83

N/

—_55.56

16.58

miGRdn

Current Data FParamstecs

S34

MAME De A HAJRA 201E&
EXPHO 178
PROCHG 1
¥2 = Aoquisition Parametscs
Date_ 20160506
Time %.50
THETRLM spect
FPROEBHD S == PABBD BB/
FPULPROG Zggg!ﬂ
N T L]
SOLVENT cpCll
HE dEd
kL3 2
SWH 24038461 Hz
FIDRES 0.733596 Hz
AQ 0. 6815744 sec
RG 120,16
W 20,800 usec
LE €, 50 uges
4 TE 208.2 X
C ol 2.00000040 sec
o1l 0.030000400 sec
™ 1
/ m—mmeeee CHAKRNEL i sessssos
Srol 100. 6278588 MH:z
RUC1 13C
7l #.90 usec
PLM1 54 . 00000000 W
mmmmemme CHAHNEL f} ====zcaoas
EFD2 400, 1516006 MHz
Hucz2 1H
CPOERG| 2 waltzlé
PCRD2 20.00 usac
PLWZ 12. 00000000 o
PLW1Z 0.32231000 W
PLWL3 0.16252000 W
F? - Procesping parameters
.34 16384
8F 100 E17TE4Y MHz
WL EN
55R Q
LB 1.00 Hz
GB a
B 1.40
L I ‘ iz
& " n i 4
" w——r - - rarese e b
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 a0 &0 0 &0 30 40 30 20 10 ppm



B2l —
BEL"T—"

€99z —

BEL ¥
LEL" ¥

S35



—164.85
—162.37

ul

—155:55
140.44
133.00

130.81
129.90

129.87

|

129.83
126,73

127.97

127.50

127.68
127

.42

ﬁ
§

126.60
123.08

119.45

115.88
115.66
112.40

——B7.86

<

TT7.47

17.18
T16.84

16.57

gy

Current Data Paramsters

HAME
EX RO
PROCHD

Dr.A HAJHA 2016
511
i

F2 - Aoquisition Parsmeters

Date_
Time
THETRIM

FROBHD
FULFROG
TR

Ha
=]
Sl
FIDRES
AQ
RO
]
DE
TE
ol
o1l
Tog

20180616

:p;ct

5 mm FRBBO BB/
zqpg il

e

1y

a0

24038, 441
0. T335%6
0.6BLE5744
62,68
Z0.800
.50

298.6

2. 0000adan

Hi
Hz
nec

Ll
UFBC
K
Aec
aec

D.FJUUGUGE

s CHANNEL f] =swswwes

Arod
HUC]

el

FLK]

e ——
Sro2
HUCcz
CPDFRG [ 3
PLPRE
PLW2

PLW12
PLWLY

100.82TESER MHz

13C
.90 usec
54. 00000000 W

A

E
dD0. 1516006 Mis
10

0.32231000 W
0.16212000 W

FI = Procesning parameters

!
1920

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
80

S36
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Cugrent Data Parameters
KRME Dr.A HAJER 2016
EXPRO 336
FROCRG 1
F2 = Acquisition Paramsters
Dare_ Z0L60520
Time 12.32
TRSTRUM apect
= ""'-N PROBHC % nm PABBO BB/
/l PULPROG zgpgin
™ 32V68
N SOLVENT coc13
w3 460
3 2
SWH 24038.461 Mz
FIDRES 0. TIIS96 He
0.8815744 aec
] 120.16
(£} 20.800 usec
DE 6.50 usec
TE 15%.2 K
3] 200000000 sec
de pll 0.03000000 sec
™0 1
Br 1 e CHARNEL f] ==m=m== -
&R0l 100,62 18588 MHe
HUC1 1ic
Pl B.90 usec
Pl 54 . 00000000 W
s=sss=cs CHAMNEL £ sssssss==
SFO2 400.1516004 MHz
KuCz 1H
CPOPRGI 2 waltzlé
PCPOQ 90.00 usec
PLNZ 12.00000000 W
PLN12 0.32231000 W
PLE13 0.16212000 W
F? - Processing parameters
8l 16384
BF 100.617TE44 HEz
WoW EM
858 (]
(=] 1.00 Hz
GR o
BC 1.40
J | Jlﬂ,l\ . i y
T T T T T P R e R 1 e . . T .
130 180 170 160 150 140 130 120 110 100 an 0] 70 &l a0 40 30 20 10 ppm
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Current Data P““m;.:.ris
WAME Dr . A. ERIRA
= .--N X PHG: 21
PROCHG 1
S N / F2 = Roquisition Parameters
Date_ 20160602
D Time 15.5%3
INSTRUM spact
PROBRD S mm FASBO BE/
PULFROG zgpg 30
H ™ 32768
2 SOLVENT £Be13
NE 258
bE 2
4f 5w 24038, 861 Hz
FIDRES 0.73I35% Hz
BO 0. 6815744 sec
R .83
£ 20, 600 usec
LE .50 uses
TE M8 K
Dl 200000000 sec
b1l CI.';HODDWIE' sac
ansmssss CHANNEL {] =sssases
gF0O1 100, 6276488 MHz
HUC1 13c
Pl E_ 90 umec
PLW1 4 00000500 W
memesses CHANMEL f2 seesee==
S0l 400.1516006 MMz
HUC2 1H
CPDPRG| 2 waltzlh
| o ulrd 90.00 umsc
PLWZ 1200000000 W
FLW1Z 032231000 W
PLWL3 016212000 W
FZ - Frocessing parameters
81 1 ]
SF 100.6177%61 MHz
WO 6]
558 0
LB 1.00 Rz
[t] ]
rC 1.40
T T T T T T T T T T i 1 T T T T T T T T
190 180 170 160 150 140 130 120 110 100 S0 BD 0 60 50 40 30 20 10 ppm
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Current Data Farameters
FAM Dr.A HAJRA 2016
=N EXFNO 21?
/ F2 - Acquisition Parameters
~N Date_ 20160508
Time 15.13
THETRUM spect
PROBAD S mm PABBO BE/
FULFROG 2qpa3n
4z ™ I2TER
EQLVENT HE S ]
NE 120
(i7] X
ZHH 24038 461 Hz
FIDRES &, 733596 Hr
AQ D.681574d mec
RG 16,16
o 20,800 usec
DE E, 50 umec
TE 2.4 K
{ =1 2.00000000 sec
D11 0.03000000 sec
ThO 1
R L £l ==—=rr==
Ela 100, 6279588 MRz
MUCL 3
Bl a. 50 usec
FL1 54. 00000000 W
-------- L £ mmeeee—-
b e 400, 1516006 Mz
HUCE
CPDPRG|2 walczié
BCPOZ $0.00 umec
PLK2 1200000000 W
PlK12 0.32231000
PLW13 0.16212000 W
FI = Processing parametars
51 18384
sF 100.61 76005 MHz
WD EM
22B ]
LE 1.00 #e
GB L
FC 1.40
T T T T T T T ¥  Riaaaias waiaaaiis Lbi s - - - - . r - "
190 180 170 160 150 140 130 120 110 100 80 80 70 &0 S0 40 30 20 10 ppm
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—_157.11

140.48
133.26

112.09

f=
-
o
=
—

NS\

130.58
130.12
128.67
127.80
127.46
127.15
126.55
124.34
122.82

#~ =N

4h

—B86.50

77.47
77.15
76.83

4

67
25

25
.ﬁzs

22.70
22.12

g

——16.54

iy

Current Data Parametara

HAME
EXPHOD
FROCHD

Dr. A HATRA 2016
409
1

F2 - Roguisition Parameters

Date_
Tima
IKETRLM
PROBHD
FULPROG
™
BOLNVENT
HE

be

AWH

—————— == CHANMEL £2

CPOPRG(2
PCPDZ
PLWZ
PLWL2

20160529

18,20

spact

5 mm PRBBO BES
zqdc

327T6E

chC13

G40

4
24039.4561 Hz
0, 733556 Hz
0.68157dd sec
168.31
20,800 usec
&.50 usec
W2 K
200000000 sec
O_03000000 sec
1
CHRNNEL [] ========
100.677ASER MN:
13X
8.50 usec
5400000000 W

400.15160046 MHz
1H
walbzld
90.00 usec
12, (HID0QO0 W
0.32231000 w

Fi = Procesging parameters
87 16384

aF
Wi
558
LB
GB
PC

b T
180 180

T
170

T
160

T
150

L] L] T
140 130 120 110

T
100

a0

S44

80

T
70

&0

50

40

30

20

T 1
10 ppm

130, 61TTEZS MAz
EM

1.00 Kz

1.40
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Current Data Parameters
HAME Or.A.HAJER 2016
N EXPHO 4146
FROCHO 1
[0 ] F2? - Aoquisition Faraneters
Date 20160531
- Time™ 11.23
4 THSTRUM spect
Hz}a FROBHD 5 mm PRARO BRS
H FULEFROG apgln
3 0 32768
SOLVENT £Dela
HE 20
] 2
SWH 24036.461 Hz
FIDRES O, 133596 Hz
e D.EELST44 mec
EG 23.55
] 20.800 usec
D& 6,50 upec
TE 298.0 K
ol 200000000 aec
153 0.03000000 sec
TH 1
meassssss CHAMMEL f]l ssscsaces
SF0l 100.62TES88 Mz
RUC 13c
Pl 8,90 upec
FLW1 34,00000000 W
= CHANNEL 7 -
sFO2 400, 1516006 MHz
Huc2 1M
CPDERG]Z waltzlé
PCPDZ 90.00 usec
PLHZ 12.00000003 W
FLW1Z 0, 32231000 W
PLN13 0.16212000 w
F2 - Frocessing parameters
51 16589
EF LoD, 617760 MHZ
WDW EM
538 o
LB 1.0 Hz
GE ]
l | l BT 140
EEedotitesiord LR, | T SAci e b T T T T T T T T L] T I ] I T 1 I
180 180 170 160 150 140 130 120 110 100 40 B0 10 &0 50 40 30 20 10 ppm
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Current Data Parameters
N HAME Dr A.HAJRA 2016
=] 412
o] PROCHD 1
2 Fi - Reguisition Parameters
4} Date_ 20160530
Hz}s Tine 15,18
H-C INSTRM spect
3 EROBHD % nm PABBC BRS
PULPRDG zapg 30
32768
SOLVENT CDpCla
w3 223
g 2
W 24038, 461 mz
FIDRES 0.733596 Mz
RO 06815749 sec
BG 11.5
£} 20.800 usec
CE €.50 pmec
TE 0.3 K
bl 2, 00000000 sec
Dil 0. 03000000 mec
TOD 1
mEzo==zs QHANNEL [l ==e=ssss
EF0] 100, 6276588 MHz
HOC1 13C
Pl 8.90 usec
FLW]1 54.00000000 W
mmmmmmme CHANNEL {7 sesssse=
5FO2 400, 1516006 Mz
NUCZ 18
CPDERG |2 waltzlé
PCPDZ B0.00 usec
PLWZ 12, 00000000 W
PLWLZ 032231000 W
LWL DL16212000 W
F2 = Precesaing parameters
51 6384
5F 100.617T9%0 MRz
WD (=]
S5 0
LE L.00 Hz
GE 7
PC L.40
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 30 80 T 60 50 40 30 20 10 ppm
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Current Data Parameters
RBME Dr.A.HAJRR 2016
EXPRD 540
FROCKD 1
F2 - RAoequisition Parameters
Date 2016DE20
N Time 21.04
INSTRUN spect
FROBHD 3 mm FABBO BB/
PULFPROG !’??30
TD 12TeR
SOLVENT cDCLA
4k NS 400
s z
N EWH 74038, 461 Hr
FIDRES 0.733596 Hz
AQ D.6B815744 sec
iz 93.46
LW 20,800 usec
DE €.50 usec
TE 298.7 B
bl 2.00000000 sac
Dbl 0.03000000 sec
OO 1
swmsmmen CHANHEL fl se=s====
SFO1 100.6278588 MH:
wucl 13C
Fl 8.%0 uaec
FLwl 5400000000 W
sessnsss CHANNE]L 7 sssssass=
SFO2 400.1516004 MHz
HUCE 1H
CPOPRG[Z walkbzlé
PCPD2 B0.00 uaes
PLWZ 1200000000 W
LWz 0.32231000 W
PLMLI 0.1621Z000 W
¥2 = Processing parameters
81 16384
EF 100,61 TTAES MHz
WOW ]
558 o
LB 103 Hz
GE 0
PC 1.40
I J | ‘ Ly H | ! |
* ’ oy
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 a0 80 0 &0 50 40 30 20 10 ppm

S50



& Hy)3

41

ppm

0.5

1.0

10.0

10.%

S51



= = mm"gRPNMEQQF\.Egﬁ — = uy [Ty} "o
ST PR e o e e A e = -
£ E Sndddednar s g rfrs 3 S "
- " o e e e e e @ === ] TT
| 1 \%\‘NW///‘/ | \l/ Current Data Parameters
HAME DT . A HAJRA 2016
EXFHO 520
PROCKD 1
F2 = Acquisition Parameters
Date_ H0ELT
Time 12,59
IMSTRIM 1= =14
FROBHED 5 mm PRBROD BB/
FULPROG Fr T kL
i3] 327€R
SOLVENT CICLI
H NS 254
2/3 o5 2
SWH 24038,461 Mz
FIDRES 9733596 He
e 06815744 aec
RG 19.02
bW 20,800 uans
41 GE 6.50 uaec
TE 2973 ¥
ol 200000000 sec
Dil 0.03000000 sec
OO 1
=== CHANNEL f] m==—cccs
SFO1 100.62TBSHE MET
NUC1 13C
Pl 8.90 usec
PLE1 54, 00000000 W
memmmmes CHANMEL f2 ——=
aF02 a0 _ 1516006 MM
NUCZ 1H
CFDPRGI2 waltzlé
BCPDZ 99,00 uaes
ELWZ 12.000000300 W
FLWLZ D.IZ2A1000 W
FLWL3 0.16212000 W
F2 - Procesaing parametera
31 16384
1 5F 100, 617 TES4 MHz
W EN
258
LB 1.00 Hz
GH
PC 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 B 70 60 50 40 Eli] 20 10 ppm
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Current Data Farameters
HAME DE,ACHRJRR 2018
EXPRO 51y
PROCHD 1
N F2 = Roquisition Parametecs
Date_ 20160616
Tima 18.31
THETRUM SpeCT
PROBMD 5 ma PABBO BB/
PULPROG zgpgad
HZJS T 33768
SOLVENT L ]
HE 240
s Z
SWH 24034 ,461 Hz
4m FIDRES 0.713556 Hz
L] 0.6815744 smec
G 12,92
oW 20,600 usec
DE €.50 usec
TE 298.5% K
ol 200000000 sec
Blil 0.03000030 sec
OO 1
mmmmmmm CHARHEL ] ssssssss
SFOL 100 62TR588 MHz
MUCL 13C
Bl B.5) usac
PLWL 54, 00000000 W
mmmmmmss CHAKHEL 2 sessssss
SFOZ 4001516006 MHz
NUCH 1H
CPOPRG [2 waltzlé
PCPD2 90.00 usec
Plw2 12, 00000000 W
PLW1Z 0, 32230000 W
PLH13 D, 16202000 W
Fi - Frocessing parameters
51 16384
5F 100,61 TEOTZ MH:
Wik EM
558 o
LE §.00 W2
GH r
B I.40
i L
Li T T L 1 Ll 1 T T T T T T T T T T T T 1
150 180 170 1e0 150 140 130 120 110 100 80 B0 T0 60 50 40 3o 20 10 ppm
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Current Data Parameters
NAME Dr.AHAJRA 2016
EXFHO 513
PROCHO 1
F2 = Aequisivion Parameters
Date_ 20160616

N Tine 18.00
IHETRIM
PROBHD 5 mm PABBO BB/
PULPROG zapg 3l
™ az76a
SOLVENT cocll
L5 400
Ha)3 2 8
SWH 24038. 461 Hz
F1DRES 0. TA3536 Hz
AQ 0L EBLST4d sec
4 e 93,46
n oW 20,800 usec
DE 6.50 usec
TE 298.4 K
Dl 2, 00000000 ssc
D1l 0.03000000 s&c
™o L
m———mmmee CHANHEL {] ssssssss
SFOL 100, 6270588 MRz
NiREL 18
Fl 8.90 usac
FLW1 5400000000 W
wnmmmmme CHANNEL {7 ssssssss
SFOZ 400, 1516006 MHZ
NUCZ 1K
CFRPRGI2 waltzle
PCPD2 0. 00 usec
PLAZ L2, 00000000 W
PLW12 0.32231000 W
PLM13 0. 16212000 W
Fi = Proceesing parameters
21 384
F LO00. 6177867 MHz
Wow (7]
558 1]
LB 1.00 Hz
GH o
PC 1.0
T T T T T T T T T T T T T T T T T T T 1]
130 180 170 160 150 140 130 120 110 100 90 ] o &0 50 40 i} 20 10 ppm
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Current Data Parameters
HAME br.A HAJRR 2017
EXPHO 1061
PROCHO 1
N
F2 = Acquisition Parameteérs
Date_ 20170621
N Time 11.47
IRSTRUM spect
PROBHD 5 mm PREBD BB
0 PULPROG 2gpq 30
e 32764
SOLVENT cecll
HE (4]
DE 2
40 SWH 2038461 Hz
FIDRES 0.73I596 Hz
A b.6815744 sec
R 1%.02
i ] 20,800 usec
DE E.50 usec
TE 296.2 K
ol 2.00000000 sec
o1l 0.03000000 sec
DD 1
mm—eczz CHANMNEL 1 wem=====
5F01 100.62TESEE MHz
WAL 13ic
Pl B, 90 umec
FLW1 54 00000000 W
m——— CHANNEL £2 -
EFO2 400. 1516006 MHz
HuC2 10
CPOPRG (2 waltzlé
PCPDZ 50.00 usec
PLEZ 1200000000 W
PLE1Z 032231000 W
PLWLY 0.16212000 W
F? - Frocessing paraseiers
81 16384
¥ 100.6177980 MHz
Ll ] EN
f:] L]
LB 1.00 Hz
GB o
BC 1.40
¥ TR sy
T T T T T T T T T T T T T T L jeicnigkohd | T T
180 18p 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 ppm
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Current Dats Parametess
HAME DL A, HAJRA 2017
EXFNO 1pes
BROCH 1
F2 = Acquisition Parametors
Data_ 20170624
Time 12,04
THSTRLM BpeCT
PROSED 5 mm FAEBD B8/
PULPROG 2gpgin
o 32ThE
SOLVENT cocld
He 150
De 2

4p SWH 24038.461 Hz
FIDRES 0. 733596 Hz
Ag 0,ER1ET44 asc
A 77.489
b 20_800 usec
LE 6.50 usac
TE 498.2 K
o 2.00000000 sac
n1l 003000000 sec
T} 1
mmswenss CHAMMEL Fl ssss=s=s
SFO1 100,62 7TE588 HHz
HUC] 13c
Pl &,80 ypes
PLE1 54 . 00000000 W
mmmmmmmm CHAMMEL [ ========
SFo2 A0, 1516006 MEz
HUT2 LH
CPOERG([ 2 wWaltzld
PCPD2 B0.00 usec
PLMZ 1200000000 W
FLH1Z 0. 32231000 W
PLEL3 0. 16212000 W
FZ - Processing parameters
51 16384
£F 100.6LT7HED MET
LIn ] M
b:3:1] 1]
LB 1.00 Az
GB o
PO 1.40
He— | i e -
" - -
T T T L] T L) ¥ T T L v T T T L]
190 180 170 160 150 140 130 120 110 100 9q L4t 70 a0 pE
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Curcent Data Farametars
HAME Dr A.MAJEA 2017
EXFHO 1983
FROCRO
F2 - Acquisitlon Pacameters
Date 20170623
Time ™ 18. 56
Cl THETRIM spact
FROBED 5 mm PREBD BA/S
FULPROG zgpg i
Th 12768
FOLNENT ccll
NE 100
D& 2
SWH 24038 . 461 Hr
4‘-’1 FIDRES 0,733596 He
AQ 0,6815744 smec
RG a0, 87
oW 20,800 usec
LE B, 50 uSec
TE 298.5 K
ol 2.00000000 sec
o1l T.03000000 aec
™ 1
e CHAMNEL f] ==sesees
sFol 100.627R588 MHz
NuCl 13C
Pl 8.9 usec
FLWL 54 00000000 W
sammmmes CHANNEL f? =eeesse=
sF02 400, 1516006 MH2
iH
CPDPRG|Z waltzle
P 3,00 usec
FLWZ 1200000000 W
FLALE 0.32231000 W
PLWL3 0.16212000 W
FI = Processing parameters
£l 16384
ZF 100,61 778%% MWHz
WoW =
256 o}
LB 1.00 Hz
GB Q
PC 1.40

R | T T T T T T T T T

T T T L] T T ! T 1
199 180 170 1le0 150 140 130 120 110 100 90 a0 Ta &0 50 40 30 20 10 ppm
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W00 D WS T DO D uw Ll i~
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Current Data Parametars
NOs3 HAME Dr. A WAJRA 2017
EXPHO LEdE
o N PROCHO 1
| )/ FZ = Aeguisition Paranstess
Care_ 20170626
Time 19,12
O IHETRIN spect
PROBHD S5 pm PABBO BB/
PULPROG zapgl
TD i27E8
SOLVENT CoCly
L] 220
dr o 5
5SWH 2q034.461 He
FIDREZ 0. 133596 H:
AQ D EB1STH sec
Rz v.63
el 20,800 usec
nE 6.50 uses
TE Z96.9 K
rl £,00000000 sec
oll 0.03000000 sec
pae] 1
= CHAMHNEL f1 mas=sss==
EFD1 100, 62TRSEE MAz
HUC1 13C
Pl 8,50 usec
PLM1 5400000000 W
==mewees CHAMHEL f2 s=se=sses
R0 400. 1516006 Miz
HUCE 1H
CROPRG[2 waltzlé
BCPD2 90.00 usec
PLNZ 12.00000000 W
PLN12 B.3A223L000 W
PLN1Y 016212000 W
F2 - Processing parameters
£l 16364
&F 1006177897 WHz
WO EM
53R o
LB 1.00 Wz
[1: ] a
| BC 1.40
T T T T T 1 T ! ¥ L] L] Ll I L) LI I I 1 L] 1
180 180 170 160 150 140 130 120 1l0 100 G0 B0 70 60 50 40 30 20 10 ppm
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For e dE e D P DT w - W - ur
R L Y o e 5 =
i ZR M o) I P P8 P B w o - w -
e RN e R e R R el e e e R e e e e | T P‘L-\ri‘-/t" - —
I \.&\..\'\‘W Cwrcénl Tata Parameaters
HAME CE . R, BAJHA 2017
Expng ilee
PROCHNG 3
F} - Roquisitlon Parssaters
bate 0170630
Time .14
TRSTRIM opecT
=N FROBED 5 mn PASSO BB/
PIILPRGS 2gpa 3t
| Y =Ny 1Y 12768
EOLVENT CDCla
HE 1z
o o 2
FHH 24039 481 ¥z
. FIDRES H.733596 Hz2
AQ O.BRISTAA BEC
BG 47,25
d4s o 30,800 usec
oE 6. 50 usec
Tk 1382 K
ol 200000000 wec
o1l A. 430003 aec
g T
e CHANREL fl ==eeeaas=
aF0l 19040, E2 12587 MHz
MTICL 1!!'.'
#1 umec
FLIW L IWUQOWE' L
ssssssss (HANNEL {2 sessse==
HF2 400 . 1516006 HHz
NIRC? 1B
CRDFROIZ waltzlé
PCPDZ #0.00 usec
PLWZ 12, 00000000 W
FLWLZ 0,32231000 W
FLWLA 0. 16212000 W
Fl - Processing paECameters
21 L]
5F T00.6177914 Mz
WO EM
258 ]
LB §.00 Hz
oA &
[ Jnd 1.49
" l . 1
Ll ¥ L 1 T e | ¥ T T T 1 1 ! T T 1
150 180 170 160 150 140 13¢ 120 B10 100 20 a0 10 20 10 ppm

S66



ErL'E—

LY

L

A_

4t

|

et

o0

—
=1
-

S67



M mMOm O M e Sh 00 e Mo @M
T L s e b7
WOM®MMODD 00 0ED M D8 Mmoo ey 3 LA "
e R R e e e e Ry e R e e o - w
ki R R R R R e e e e @ ~r - —
Chrrent Tats Farsnelore
RAHE D A ARTRA 2017
EXPND 148
PROCNG 1
FZ = Acquimition Parametern
Dare 20LTOE2
Tlme 10.35
THETRLM Epect
4t FRORED 5 mih PREBO BB/
FULFROG Lgpglil
k1] Eral
SOLVENT cRCi2
HE L2
el 2
SWH 24038 . 461 Hr
FIDRES Q. 733596 He
AD F.6015744 =mec
HG 87,213
i 20,800 usec
IE B.50 usec
TE 296,95 K
nl 2. 00000000 mer
o1l 8. GI000060 see
T ]
aF0 100 . 6ZTASHE Max
HLCH 130
Pl H. %0 agec
PLMY 5400000000 W
mmmmmses CHANMEL 2 swswssss
2o 400,151600E Mh=z
RUC2 1H
CPOPRG] 2 wallsli
PCPOZ F0.00 usea
Pluz LI, Q0000000 ¥
Flwlz 0.32331000 w
PLWLY 0.16212000 W
FI - Praceasing paraseters
51 16384
SF 100, E1TT91L0 MHz
WO fic]
558 q
LB 1.00 @z
GB a
rC 1,80
) i Tid ol |
Ty T T T T T T T T T T T T L T T T T T T ]
130 180 170 160 150 140 130 120 110 100 90 4] &0 50 40 a0 20 10 ppm
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curtent fata Facanetars
HAME Gy AR WRJRA 2OL7
EX NG 126l
PRUEND L
FZ = Acguipition Parpssastera
Date 2p1raNIL
Tip= 19,32
IRETRUM spuct
PROBHN % mm PABBD BhS
PULERUG agac
TO ii7ee
SOLVENT e s |
M 2L
bs 2
B ] TARIE 6T H:
FIDRES 0.7A3596 Kz
AD P.EB13744 pmc
k& 120, 16
o LA ueso
e €.50 usec
TH 238,9 ¥
ot £ 20009000 seo
nil 000000 ser
Tol ]
----- CRANKEL f] ===c—ae
EFU P00, GITASER MH
HUC1 1%
Bl 8.90 umes
PLEL 54200049000 W
""""" CHRKREL 3 s=ssse=—
SFOT SUN. 518006 Miz
MU I
GPOPRG (D waltzlé
BCPOO
FLEZ Iz
PLE]
F2 = Fiocapalng pacametorn
At Leind
aF 100, 6177844 Nz
WD e
558 E
LA L.00 Hz
B
0 L.4g

T T T T T T * T T T T T T T T T T T 1
190 180 170 16D 150 140 130 120 114 140 50 80 14 &0 al 40 30 20 10 ppm
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Current Data Parameters
HRME Dr . A.HAJEA 2016
Cl EXPRO 15
\gN PROCNO 1
F2 - Acquisition Pacrameters
Date_ 201 E0B0E
Time 13.36
INSTRUH Spect
PROBHD 5 mm PRBBO BBS
4‘; PULPROG zgpg il
Linil I2TER
SOLVENT E0ELY
HZ 550
D5 Z
EWH Z4038. 461 Mz
FIDRES 0. TII596 Hr
AQ 0, 6813744 sec
R 67,41
] 20.800 wsec
DE 6,50 usec
TE 298.0 K
ol 2.00000004 sec
0l 0.03000000 sec
DO 1
mmmmm——— CHANNEL f] ========
SF01 1006279568 MHz
RO 13C
Fl 4.%0 usec
PLW1 5400000000 W
szzmzeem CHANNEL 18 ==—=====
SFOZ 400,1516006 MAZ
WiCc2 1R
CEDPRG[Z walbzlh
PCPDE 90.00 uzec
FLNZ V2. 00000000 W
FLML1Z 0.32231000 W
PLNLY 0.16212000 W
F2 - Procesaing parameters
g1 16384
5F 100, 61TTETE Mz
WD [>.]
558 ]
LB 1.00 Hz
Giy o
Fc 1.40
J Nl
T T T T L] L] T T T ¥
190 150 140 130 120 110 B0 30 20 10 ppm
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190,88

I|I|'

7.47
77.15
T6.83

{

—_—29.47

—21.16

=R Gidn

Cureent Data Parametecs
MAME .

EX PRO
PROCHD

Dr.A

HAJRR, 2016
B
1

F2 - Acquislition Parameters

Date
Time™
IRSTRUM
PROBHD
PULPROG
D
SOLVENT
HE

DE

5wl
FIDAES
A

R

oW

DE

TE

[:H]

Dll

TDO

0160806
13.54

spect

5 mm PARBO BB/
zgpgll

2764

CDCl3

&4

]
ZA038. 461 Hz
0.7335% Hz
D.6815TAL dpec
120,16
Z0.800 waes
.50 uaec
2%7.8 K
7. 00000000 sac
0.03000000 sec
L

mrrrerrs CHANNEL fl sssssee—

P01

PLWLZ
PLWLI

T
190

T
180

MAMAAY RAARAAAALS LALALLLLLY Libhtbliss LALALAASE

170 160 150 140 130

T
120

T
110

T T
100 30

S74

80

20

T
1¢ p

pm

100 6ZTB5HE MH2
13c

.90 uses
54, 00000000 W

L £} =ssssass

400 1516006 MHz
1H

waltzlé
50.00 uses
12, 00000000 W
0. 32231000 W
O, 16212000 W

F2 = Processing parameters
16384

104, E177TESE MHz
EM

1.00 Hz
1.40



N

Hals 54

TR

|
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—159.83

—B7.47
——B4.533

17.15

17.47
T6.83

{

—6B.54

—33.54
——28.3%
T——256.6%9

ey

L S

——=1B.50
———=16.54

gy

Current OData Farameners

BRME
EXPRD
FROCHO

Or k. MATRA 2016
4181

1

F? = Rcguisition Paramatars

Date_
Time
TNETEUM
PROBHD
PULPROG
TD
SOLVENT

Pl
PlLe1

20180609

17.20

spoct

5 mn PREBD BES
gpq30

24038 461
0.7335%6
0, 6815744
27.248
20,800

Kz

L2

uEeC

W usec

=

Bec
ses

CHANMNEL fl ss=s=s=a

LO0. 6274568
13

4,%0
54 00000000 W

sssa=zz=z CHANNEL 2 ====

&R0
HUC2

CPDERG(Z

PCEDE

400, 1516006
18

HHz

ugac

HHz

walbzl
50,00 usec
13, 00000000 W
032231000 w
0.16232000 w

F2 - Processing parsmeters

51
&F
WIW
S50
LE
GB
BC

!
180

180

170

T
Le0

150

T
140

T
130

T
120

L
110

T
100

4 ARl LA

90

S76

a0

20

T
10 p

pm

16384
100, 61TTE58 MH2
EM

1,00 He

1.40
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N Current Data Parameters
= HAME Dz . A HAJRR 2016
/ EXFRO 82
N / PROCRO 1
e F2 - Acquisition Parameters
Date_ 0163608
Time 17.46
IHSTRUM spact
FROAHD % mm FABEO BE/S
BULPROG 2gpg 30
Hz] ™ J2VER
5 SOLVENT cICH3
HE 20
bs z
SWH 24036.461 Hz
FIDRES .733508 Kz
0.6815744 sac
G 57.28
e 20,800 uses
DE 6,50 usec
TE 0.9 K
ol 2000000 sac
pil 0.03000000 sec
0N 1
messnsss CHANNEL ] sssseses
SPOL 104, 62 TR5EE Hile
HUCl 13C
L3 B.90 usec
PLWL 54.00000000 W
mmmmm=== CHANMEL fl ===———==
SFO2 400. 1506006 MHz
WUCZ 1iH
CEDERG (2 waltzlf
D2 90,00 usec
PLW2 12.00000000 W
FLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parametecs
81 16384
SF 100.617TTHEE MEz
Ll EM
558 o
LB I.00 He
GB [
BC 1.40
T T T T T T T T T T | s ) (R Eotd ¥ 1 1 1 T T 1
1%0 180 170 160 150 140 130 120 110 100 a0 80 70 &0 50 40 30 20 10 ppm
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Curgent Data Farametars
3 DE A BATRA 2016
N EXPND S0
PROCHG 1
[e] F2 = Aoquiaition Parameters
bate 20160614
Thme 19.4%1
THETRI™ Bpect
Etﬂgc TJa PROAAD % == PABBO BB/
FULPROG zgpall
T J2IeE
SOLVENT CDpC1y
HE -1
Ds 7
SWH 24030461 Hr
FIDRES 0, 733556 Hz
A 0.6815744 mec
B 19.02
e 20,800 usec
DE €. 50 usec
TE 299.2 K
bl Z.00000000 mec
D1l 0., 03000000 sec
TG 1
mmmmemee CHANNEL fl ssscse==
SFOL 100, 6278588 Mz
NUC1 13C
Pl .90 upec
PLKL S, 00000000 W
e ™ L f} sassssss
SF2 4001516006 MHz
N2 1K
CPOPRGH 2 waltzlh
PCPD2 90,00 uses
FLW2 12, 00000000 W
FLW12 @, 32231000 W
FLWLY 16212000 W
FI = Processing paramelecs
51 Leide
SF 100 6177994 Mz
WoW EM
53R 1]
LB 1.00 Hz
GR a
PrC 1.40

| 1

T T T T T ikl T T T T T T T T
190 180 170 160 150 140 130 120 110 100 380 80 10 60 50 40 a0 0 10 ppm
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Current Data Parameters
HAEME Dr . A.HATRA 2016
X PRO Lin
PROCRO 1
FZ - Acquisition Parameters
Date Holedell
Time 13,38
IHSTRIM spack
FROBED S nm PREBO BB/
FULPROG zgpg 3D
N ™ 32766
SOLVENT CDCL3
M5 i
o iy z
SWH 24038461 Hz
-.I’b FIDRES uuéligg‘s Bz
A T 41 sec
Meﬂzc RG 27,55
ol 20,800 usec
OE 6.50 uaec
TE 9.3 K
D1 2.00000000 sec
D11 D-GJﬂDDDBIiI sec
SFD 100, 62TESEE MHz
HuCl 13
Bl B. 590 waec
PLW1 54, 00000000 W
==m=mees CHANNEL f7 smmss==s
SFo2 400, 1516006 MHz
1M
CPDPRG| 2 waltzlé
0. 00 usec
PLW2 12, 00000000 W
FLWLZ 0. 32231008 W
FLWLY Q. 1EZ1Z2000 W
F? - Procezsing paramelers
g1 16384
aF 100, 6177847 HRAz
Wi EM
258 Q
LE 1.00 Hz
GR L}
PC 1.40
|| 1 ' ‘ .

e T T T T T T T

T T T T T T T v T 1
190 1BO 170 160 150 140 130 120 110 100 80 80 T0 60 50 40 30 20 10 ppm
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Current Data Farameters
HAME Dr.AMAJRA 2017
EXPND 1095
FROCHD 1
N FZ - Acquisitlon Paramelers
pate_ 10170624
D Time 22.13
INETRUM apect
\ FROBHD & =m PABBO BB/
Te o ¥2768
MeQ,C SOLVENT coel?
M3 2048
-3 2
SWE 24038461 Hz
FIDRES 0.7335%€ Hz
g a4, 6ELS5T4d aec
RG 186,42
DW 20.900 usec
DE f.50 usec
TR I9%9.0 K
ot 2.00000000 sec
o1l 9. 03000000 sec
TDOO H
werrse=e CHANNEL fl sssssses
SFOL 100. 62785808 MKz
MuCL 13¢
Pl 8,90 usec
PLWL 54, 00000000 W
meseeaes CHARNEL £2 == =
P02 400_151&006 MHz
HuCz "
CPRPRG |2 waltzlé
PCPRZ 30.00 usec
FLWZ 12. 00000000 W
W1z 0. 32231000 W
F2 - Processing porasmatecs
3 1638y
ZF I00_617TEZY MHZ
WO EN
5@ 1]
LB 1.00 Hz
GB o
BC 140

it T i T Sl Asoeitation T T T T T 1

I I T I
1%0 180 170 160 150 140 130 120 110 100 80 80 0 E0 50 40 0 20 10 ppm
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Hr
HE
BeC

[FE 114
(Bl
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MEz

UEE
L

MEzx

WEEG
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L]
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HHz

Hz

L= r] ISR SR aE ha S o M
T O B0 an e o P £ DD WD e WD P 0 D =] -y
. P w1 v o= .%
I o === ol B el il el il =B Bt - = O
AR UD Lt b R R e R R e R N e =] = - 0 =] g =
- e R R R N R N R ] ™~ e =) —
\lj W/ W | \l ’ Current Data Paramaters
NAME br . A HAJRA ZO0LE
EXFNC 1500
PROCHG 1
F2 = Acquisition Parameters
Date_ 20170101
Tine 11.43%
IRFTRUM BpeCt
FROBHD S mm FABBO BB/
PULFROG zgpgn
T J20ER
SOLVENT [ ]
M # 5 40
bs 2
2 11} 24038.461
Ph Q FIDRES 0. T3359%
Oa &g 0.6015744
RG 135.7
W Z0.800
0,Et bE b, 50
TE 254.3
Dl 2. 00000330
D1l Q. 03000300
ThOD 1
------- HAKNEL f1
HFal 100, 6278588
M1 13c
Pl B, 50
FLwl 4. 00000000
seemsees CHAKNEL 2
SF02 400.1516008
B2 1H
CPOFRGIZ walltzlé
POFDI 9, 00
PLM2 12. 00000300
PLMW12 0.32231000
PLML3 0. 16202000
F2 = Pracesaing parameters
a1 LE38g
iF 100. 6177458
WEN EM
338 o
LB 1.00
GB o
PG 1.40
| 1 ITN
T T T U bt iy WA | T T T T T T T T T T U bkt T 1
190 180 170 160 150 140 130 120 110 1900 50 B0 T0 60 50 40 30 20 10 popm
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Current Data Faranebers
MAHE Dr . A HAJRR 1917
I

BXRRG
PROCHG
Fi - Reguisition Peransters
Duka_ TR FF

1w 1k.76
TRETRITH T
FROBHD 5 mn PABED BRS
PULPROG bnbegpl pndgf
™ 240
BOLVENT cooia
me 1
bs 18
SHIC 5197, 505 sz
FIORES 2,537044 me
A AFTORTE g
kG LEG. 42
o FE, 200 el
oE .50 vaes
TE 4.8 K
CRET2 L4k, CODOG0D
EHITLI 10, D000
oo B OO0 sec
o 1. 50000800 seE
b2 b, 00344028 sae
] 0, 05000849 sac
DL 0, 00030000 sac
L] B O0002240 sec

ssssssss CHAMNEL [l sssssss

amal AP0 1530008 HEE
mucL iH

Pl 14.75 usec
2 28, 50 usec
Flwl LE, GOD0e00 W
sasssses CHAMNEL [ soussess
C] L0d.6XTES5] HEH:
WU E L3¢

L] A, 80 usec
Flui S0, 00000000 W
e GRADIENRT CHAKRNEL mssas
PRI 1 28010, L
A E 2EGLO, LDD
GFHAH] ¥ BEQL0, L0
GFLL So.00 &
GFLE 0. 3
GPL3 40,10 %
Ll 1000, M asec

Fl - Aocquisition paramaters
T 63

£FO1 B0, 6373 MH2
FIDRES 350, 308300 Wz
W T21.882 ppm
FEMODE

F2 = Processing patensteta
51 LL]

5F A0, 1500000 M
WIS f14- 4
350 o

1B o ¥z

a8 o

[ 1.00

Tl = Frocassing pafamsteca
51 1024

mcz o
¥ 100, ELTTITS etz
oW Sihm
S5 a
LB oW

a
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Current Data FParametars

De. A HATRA 2017

EXFNO a2
FROCHD L
F2 - Acquisition Pacamstars
Date_ 2 T0225
Time 1E.00
INSTRIM FORCT
PROBED 5 am mno ba/
PULPRDG noes:
™ o
SOLVERT cocld
N2 2
=] 16
SWE AQ0D, 000 He
FIDRES 1.%53125 He
AQ 0. 1560000 aec
o] 62.6%
o 125.000 ussc
£ 6. 50 usec
™" 2%96.0 K
4] 0_ADR10E22 mec
43} 200000000 sec
2] 0. 40000001 seg
o 0.Q3000000 BgC
(25 0.00002000 Bao
o6 0.00020000 ses
180 000023000 sec
CHARMEL 11
sl 400, E5R0008 MHs
[k ] H
Pl 14.75 adec
P2 25,50 Baec
P17 250000 wsec
FLHI 1200000000 W
PLH1L 2.00079539 W
wmames GRADIENT CEANNEL s=s==
GENAM[1] AMSQID. 100
GPE1 40,00 %
Fl§ 190000 aec
Fl - Roguasition parasatecs
TO
aFol 00,152 Hi:
FIDRES 15.625000 Mz
™ 9.994 ppm
FrHO0E Statas-TFPPI

ing paramstars
1024

i
s 400.1500000 MHz
WO (3INE
S5B

4] 0 #Hz
GB a

[+ 1,00
Fl - Procéasing paramacars
Bl 1024
MC2 Statas=TPPL
5F 4001500000 ME2
WO QSINE
53B 2
a L e
a8 [}
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Current Data Parameters
HAME DE . A.HAJRA 2016
EXFNO 775
FROCROD 1
FI - Aoquisition Parameters
N Date_ 20160802
Time 17.27
INSTRUM Bpect
FROBHRD & mp PRERD BB/
MeO,C ob FULPROG 2gpg3l
™ 32768
gam e
H COQMG il 5
aWH 24038, 461 H:z
FIDRES 0.733596 Hz
AQ 0. 6815744 sec
G 57.28
oW 20.800 usec
DE 6.50 ugec
TE 29.1 K
11 2.,00000000 sec
Dil 0. 03000000 mec
THO 1
== CAANHEL {1 =—————
SFOL 100, 62THEEE MEZ
HuCL 13c
3] B.O90 usec
PLWY 5d4. 00000000 W
-------- CHAMNEL [2 ====ms=a=
SFO2 4001516006 MHT
Huc2 14
CPOERG[2 waltzlh
PCPD2 50.00 usec
FLWZ 1Z. 00040000 W
PLN1Z D.32231000 W
PLW13 O.16212000 W
?; - Processing parameters
aF 100617787 Mz
Wow EH
388 »
LB 1.00 Hz
GB (1]
P L4
N o oy
T T T T T T T T T T T T T T T T T T T )
190 180 170 1e0 150 140 130 120 110 100 w0 BO T0 al 50 40 L) 20 10 ppm
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Current Dats Parameters
HEAME br_ A HAJRA 2016
EXFRO 723
FROCHD 1

9c

F2 = hoquiaition Parameters

O:Et Date_ 20160E03
Time 17.4%
THETRUM pect
PROBAD &% mm PABEOD BB/
FULFROG zgpgl0
™ 12768
SOLVENT CDCLY
HE 400
(i 2
SWH Z4038.461 Hz
FIDRED 0.733356 Hz
. "] 0.6815744 sec
RG ST.28
W Z0.800 usec
DE 6.50 usec
TE 297.3 K
ol 2.00000000 sac
Bll 0.03000000 sec
T 1
mmmmeene CHANNEL fl —eeeeeee
SFUL 100.62785%88 MHz
Ruci 13c
Pl 8,90 usec
FIM1 54, 00000000 W
zzzzzzzz CHANNEL [2 sesssee=
SE0R 400, 1516006 MHz
RUC2 18
CPDPRG |2 waltzlé
BCPDZ 40,00 usec
PLME 12, 00000000 W
PLW12 0. 32230000 W
PLM13 0,16212000 W
F2 - Processing pArameters
51 16384
sF 100. 6177ERE] MHz
WD ]
SR o
La 1.00 H=
Gh a
BT 1.40

l-—nhm—-mw“

T T T T T T T
180 180 170 1éD 150 140 130 120 110 100 S0 80 70 &0 30 40 30 20 10 ppm
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Current Data Parameters

RAME BOEST
EXFHD z
EROCHD 1

F2 - Acquisition Parameters
Oate_ 20061001

Time 14.0%
IHETHIM Spect
FROEHD % mn PREED BB/
FULFRDG roeaygEph

1] 2048
SOLVERT Coold

Ra

0s 16

EWH 4000, 000 Hz
FIDRES 1.953125 Hz
AQ 9, 256000 pec
P 57.28

oW 123,000 useo
OE 6.3 uzec
TE 2%9.0 K
oo 3.00010622 sec
ol 200000000 sec
o8 030000001 sec
Dle 0. 000Z000d sec
IR0 0. 00025000 sec
------- CHAMHEL [l ===
aFol A, 1520000 MMz
HiAC] IH

Pl 14,75 usec
EZ 29,50 yses
FLWl 12. 00000000 W
s===eT GRADLERT CHANHEL =====
GPREM[ L] SHEgL0. 100

P21 40,00 ¥
Flé 1000, 0 usec
Fl = Acquidition paramsters
ko

EFOL 400,157 Hiz
FIDRES 15. 625000 Hz
oW %.996 ppm
FnHDDE TEPIL

F2 = Frocesalng parameters

a1 4

EF 400, 1500000 NHz
Whe QETHE
235 z

LE o Hz

GE [\

PE 4.0

Fl - Processing paraneters
Lozé
TEFFI

sF 401, 1500000 MMz
UEINE

LB 0 Bz
GR a



