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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 CDCl;. Chemical
shifts are expressed in parts per million (J) and the signals were reported as s (singlet), d
(doublet), t (triplet), m (multiplate) and coupling constants (J) were given in Hz. BC{'H}
NMR spectra were recorded at 100 MHz in CDCl; and DMSO-d solution. NMR data are
reported relative to residual CHCI; ('H, 6 = 7.26 ppm) and CDCl; (*C, 6 = 77.16 ppm) or
DMSO-d¢ ('H, 6 = 2.50 ppm). TLC was done on silica gel coated glass slide. All 2-
arylindazoles! were prepared by the reported methods. 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.
Melting points (M.p.) were determined after recrystallization of solid compounds from a

solution of dichloromethane/petroleum ether (1:3).

2. Experimental procedures:

2.1. Typical procedures for the synthesis of prop-2-yn-1-yl benzoate derivatives (2):>
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2
A\
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v Z acetone, reflux
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Me

Me

A mixture of 4-methylbenzoic acid (10.0 mmol, 1.36 g), 3-bromoprop-1-yne (12.0 mmol,
1.45 g) and anhydrous K,COj3 (4.14 g, 3.0 equiv.) in acetone (15 mL) was stirred for 12 h in
reflux. When the reaction was complete (as monitored by TLC), the solvent was evaporated
under reduced pressure. The residue was purified by column chromatography over silica gel

with mixtures of PE/AcOEt to give the desired product 2.

Iehe

Prop-2-yn-1-yl 4-methylbenzoate (2a): Yellow gummy mass (91%, 1.5 g); R,=0.50 (PE/ EA
=96 : 4); '"H NMR (400 MHz, CDCls): ¢ 7.89 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H),
4.83 (d, J = 2.4 Hz, 2H), 2.44 (t, J = 2.8 Hz, 1H), 2.34 (s, 3H); C{'H} NMR (100 MHz,
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CDCly): 0 165.9, 144.2, 129.9, 129.2, 126.7, 77.9, 75.0, 52.3, 21.8; Anal. Calcd for C,;H,(O:
C, 75.84; H, 5.79%; Found: C, 75.97; H, 5.75%.

/@)J\O\
Cl

Prop-2-yn-1-yl 4-chlorobenzoate (2b): Yellow gummy mass (89%, 1.7 g); R,= 0.50 (PE/ EA
=97 : 3); 'TH NMR (400 MHz, CDCly): 6 7.98 (d, J = 8.4 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H),
490 (d, J=2.4 Hz, 2H), 2.53 (t, J=2.4 Hz, 1H); 3C{'H} NMR (100 MHz, CDCls): ¢ 165.0,
139.9, 131.2, 128.9, 127.8, 77.5, 75.3, 52.7; Anal. Calcd for C,,H,ClO,: C, 61.72; H, 3.63%;
Found: C, 61.57; H, 3.68%.

Prop-2-yn-1-yl 4-cyanobenzoate (2¢): Yellow solid (82%, 1.5 g); R,= 0.50 (PE/ EA =95 :
5); M.P. 85-86 °C; 'H NMR (400 MHz, CDCl;): ¢ 8.17 (d, J = 8.4 Hz, 2H), 7.76 (d, J = 8.4
Hz, 2H), 4.95 (d, J = 2.4 Hz, 2H), 2.55 (t, J = 2.4 Hz, 1H); BC{'H} NMR (100 MHz,
CDCly): 0 164.3, 133.2, 132.4, 130.4, 118.0, 116.8, 75.7, 53.3; Anal. Calcd for C;;H;NO;: C,
71.35; H, 3.81; N, 7.56%; Found: C, 71.49; H, 3.78; N, 7.49%.

(o)

N (o)

/

~

N

Prop-2-yn-1-yl nicotinate (2d): Yellow gummy mass (84%, 1.3 g); R,=0.45 (PE/ EA =92 :
8); 'H NMR (400 MHz, CDCls): 6 9.15 (s, 1H), 8.71-8.69 (m, 1H), 8.25-8.21 (m, 1H),
7.35-7.31 (m, 1H), 4.92-4.87 (m, 2H), 2.53-2.52 (m, 1H); BC{!'H} NMR (100 MHz,
CDCls): 0 164.4, 153.6, 150.8, 137.2, 125.2, 123.3, 75.5, 52.7; Anal. Calcd for CoH;NO;: C,
67.08; H, 4.38; N, 8.69%; Found: C, 66.91; H, 4.40; N, 8.81%.

e

Prop-2-yn-1-yl pivalate (2e): Yellow liquid (94%, 1.3 g); R,= 0.55 (PE/ EA =98 : 2); 'H
NMR (400 MHz, CDCl;): 6 4.62 (d, J = 2.4 Hz, 2H), 2.42 (t, J = 2.4 Hz, 1H), 1.18 (s, 9H);
BC{'H} NMR (100 MHz, CDCly): ¢ 177.7, 78.0, 74.6, 52.0, 38.7, 27.1; Anal. Calcd for
CgH,0,: C, 68.55; H, 8.63%; Found: C, 68.75; H, 8.59%.

o._o_“#Z
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Prop-2-yn-1-yl cyclohexanecarboxylate (2f): Yellow liquid (92%, 1.5 g); R,= 0.55 (PE/ EA
=97 : 3); 'H NMR (400 MHz, CDCl;): ¢ 4.63 (d, J = 2.4 Hz, 2H), 2.44 (t, J = 2.8 Hz, 1H),
2.35-2.28 (m, 1H), 1.90-1.87 (m, 2H), 1.74—1.70 (m, 2H), 1.62—1.59 (m, 1H), 1.46—1.37 (m,
2H), 1.30-1.16 (m, 3H); BC{'H} NMR (100 MHz, CDCl;): 6 175.2, 77.9, 74.7, 51.7, 42.9,
28.9,25.7, 25.4; Anal. Calcd for C(H40,: C, 72.26; H, 8.49%; Found: C, 72.08; H, 8.53%.

oo/

Prop-2-yn-1-yl (3r,5r,7r)-adamantane-1-carboxylate (2g): Yellow liquid (98%, 2.1 g); Ry =
0.50 (PE/ EA =96 : 4); '"H NMR (400 MHz, CDCl3): 6 4.61 (d, J = 2.4 Hz, 2H), 2.43-2.42
(m, 1H), 1.98 (s, 3H), 1.87 (s, 6H), 1.68 (t, J = 14.8 Hz, 6H); 3C{'H} NMR (100 MHz,
CDCl;): 0 176.8, 78.1, 74.5, 51.7, 40.7, 38.6, 36.4, 27.9; Anal. Calcd for C4H;30,: C, 77.03;
H, 8.31%; Found: C, 77.19; H, 8.28%.

2.2. Typical procedures for the synthesis of 1-methyl-4-(prop-2-yn-1-yloxy)benzene (2):3

XH
Br X/\
/ K,CO;4
.
=
Z DMF, rt
Me Me
X=0, NH, S 2

A mixture of p-cresol (10.0 mmol, 1.08 g), 3-bromoprop-1-yne (12.0 mmol, 1.45 g) and
anhydrous K,CO; (4.14 g, 3.0 equiv.) in DMF (15 mL) was stirred for 12 h at room
temperature. After completion of the reaction (TLC), the reaction mixture was extracted with
DCM. 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 of petroleum ether and ethyl acetate as an eluting solvent to afford

the pure product 2.

o 7
e

1-methyl-4-(prop-2-yn-1-yloxy)benzene (2i): Yellow gummy mass (96%, 1.4 g); R, = 0.45
(PE/ EA =95 : 5); '"H NMR (400 MHz, CDCl5): ¢ 7.14 (d, J = 8.4 Hz, 2H), 6.93-6.89 (m,
2H), 4.68 (d, J = 2.4 Hz, 2H), 2.54 (t, J = 2.4 Hz, 1H), 2.33 (s, 3H); *C{!H} NMR (100
MHz, CDCl;): J 155.4, 130.9, 130.0, 114.7, 78.8, 75.4, 55.8, 20.5; Anal. Calcd for C,oH;(0:
C, 82.16; H, 6.90%; Found: C, 81.95; H, 6.95%.
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4-methyl-N-(prop-2-yn-1-ylaniline (2j): Brown solid (91%, 1.3 g); R,= 0.50 (PE/ EA =95 :
5); M.P. 46-47 °C; '"H NMR (400 MHz, CDCls): ¢ 7.10-7.07 (m, 2H), 6.68-6.65 (m, 2H),
3.94 (s, 2H), 3.78 (s, 1H), 2.31 (s, 3H), 2.25 (t, J = 2.0 Hz, 1H); BC{'H} NMR (100 MHz,
CDCls): o 144.6, 129.7, 127.9, 113.8, 81.3, 71.2, 33.9, 20.4; Anal. Calcd for C,oH;;N: C,
82.72; H, 7.64; N, 9.65%; Found: C, 82.85; H, 7.62, N, 9.56%.

s 7
el

Prop-2-yn-1-yl(p-tolyl)sulfane (2k): Yellow gummy mass (86%, 1.3 g); R,=0.50 (PE/ EA =
97 : 3); '"H NMR (400 MHz, CDCls): 6 7.39 (d, J= 8.0 Hz, 2H), 7.15 (d, J= 8.0 Hz, 2H),
3.56 (d, J=2.8 Hz, 2H), 2.35 (s, 3H), 2.24 (t,J = 2.4 Hz, 1H); 3C{'H} NMR (100 MHz,
CDCls): 0 137.3,131.1, 131.0, 129.8, 80.1, 71.5, 23.2, 21.1; Anal. Calcd for CoH;,S: C,
74.03; H, 6.21%; Found: C, 73.88; H, 6.23%.

2.3. Typical procedures for the synthesis of (2):*

(o) (o] o)

NaHCO; Br K:CO; R
R%OH + Boc,0 %R%OH + / > o/\

THF/H,0 (1:1) acetone, reflux
NH,

NHBoc NHBoc

A mixture of phenylalanine (10.0 mmol, 1.65 g) and NaHCO; (3.0 equiv., 2.52 g) in THF and
H,O (1:1 v/v) was stirred for 15 min at room temperature. After that, Boc,O (12.0 mmol,
2.62 g) was added to the reaction mixture at 0 °C for 30 min. Then the reaction was stirred at
room temperature for overnight. When the reaction was complete (as monitored by TLC), 2.0
(M) HCI was added drop wise to maintain the pH = 2-3. The reaction mixture was extracted
with EtOAc. The organic phase was dried over anhydrous Na,SO,. The crude residue was
obtained after evaporating the solvent in vacuum. The resulting crude material was used for

the next step without further purification. Next step was similar to the procedure 2.1.

(o)

o/\\\
NHBoc

Prop-2-yn-1-yl (tert-butoxycarbonyl)-L-phenylalaninate (21): Yellow liquid (82%, 2.4 g); R,
= (.50 (PE/ EA =90 : 10); '"H NMR (400 MHz, CDCl;): ¢ 7.32-7.23 (m, 3H), 7.21-7.16 (m,
2H), 5.04 (d, /= 6.0 Hz, 1H), 4.78-4.56 (m, 3H), 3.18-3.06 (m, 2H), 2.53 (t, /= 2.4 Hz, 1H),
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1.42 (s, 9H); BC{!H} NMR (100 MHz, CDCls): 6 171.1, 155.0, 135.7, 129.4, 128.5, 127.1,
80.0, 77.0, 75.5, 54.3, 52.6, 38.0, 28.2; Anal. Calcd for C{;H,NO,4: C, 67.31; H, 6.98; N,
4.62%; Found: C, 67.47; H, 7.01; N, 4.49%.

Me O
w o
NHBoc

Prop-2-yn-1-yl (tert-butoxycarbonyl)-L-valinate (2m): Yellow liquid (67%, 1.7 g); R,= 0.50
(PE/ EA =94 : 6); 'TH NMR (400 MHz, CDCl;): ¢ 5.04 (d, J = 8.8 Hz, 1H), 4.72-4.56 (m,
2H), 2.44 (s, 1H), 2.11-2.04 (m, 1H), 1.40-1.39 (m, 1H), 1.34 (s, 9H), 0.90-0.81 (m, 6H);
BC{'H} NMR (100 MHz, CDCly): ¢ 171.6, 155.5, 79.7, 75.3, 58.3, 52.3, 31.2, 28.2, 18.9,
17.4; Anal. Calcd for C13H,NO4: C, 61.16; H, 8.29; N, 5.49%; Found: C, 61.04; H, 8.27; N,
5.57%.

1-(tert-butyl) 2-(prop-2-yn-1-yl) (S)-indoline-1,2-dicarboxylate (2n): Yellow liquid (72%,
2.1 g); R;=0.45 (PE/ EA =90 : 10); '"H NMR (400 MHz, CDCl;): 6 7.89 (d, J = 6.8 Hz, 1H),
7.18 (t,J="7.6 Hz, 1H), 7.09 (d, /= 7.2 Hz, 1H), 6.95-6.91 (m, 1H), 4.88 (d, /= 8.4 Hz, 1H),
4.78-4.67 (m, 2H), 3.53-3.46 (m, 1H), 3.13-3.08 (m, 1H), 2.49 (s, 1H), 1.50 (s, 9H); 3C{'H}
NMR (100 MHz, CDCLy): ¢ 171.1, 151.4, 142.4, 127.9, 127.6, 124.8, 124.3, 122.6, 114.6,
81.5, 75.4, 60.1, 52.6, 32.5, 28.2; Anal. Calcd for C;;H;oNO4: C, 67.76; H, 6.36; N, 4.65%;
Found: C, 67.93; H, 6.32; N, 4.59%.

2.4. Typical experimental procedure for 3aa:

—
[MnBr(CO)s] (10 mol%) C[\'N
O/\ <N
NaOAc (20 mol%)
H,0, 100°C, 8 h, N, o o

Me 3aa
o

A mixture of 2-phenyl-2H-indazole (1a) (0.25 mmol, 48.5 mg), MnBr(CO)s (10 mol%,
6.8 mg), and NaOAc (20 mol%, 4.1 mg) was taken in an oven dried screw-capped reaction
tube. Then the reaction vessel was evacuated and filled with nitrogen for three times. Then
prop-2-yn-1-yl 4-methylbenzoate (2a) (0.3 mmol, 52.2 mg) and H,O (2 mL) was added to the
mixture and the resultant mixture was stirred at 100 °C in a preheated oil bath for 8 h. 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,4. The crude residue
was obtained after evaporating the solvent in vacuum and was purified by column

chromatography on silica gel using a mixture of petroleum ether and ethyl acetate.
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2.5. Synthesis of 3aa on 5 mmol scale:

o
-
[MnBr(CO)s] (10 mol%) N
=\ . 0\ 5 <N
=N NaOAc (20 mol%)
Me H,0, 100°C, 8 h, N, o

1a, 5.0 mmol 2a, 6.0 mmol 0
Me 3aa,14g
0

A mixture of 2-phenyl-2H-indazole (1a) (5.0 mmol, 0.97 g), MnBr(CO)s (10 mol%, 137.0
mg), and NaOAc (20 mol%, 83.0 mg) was taken in an oven dried screw-capped reaction tube.
Then the reaction vessel was evacuated and filled with nitrogen for three times. Then prop-2-
yn-1-yl 4-methylbenzoate (2a) (6.0 mmol, 1.04 g) and H,O (25 mL) was added to the mixture
and the resultant mixture was stirred at 100 °C in a preheated oil bath for 8 h. 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 of petroleum ether and ethyl acetate (85:15) as

an eluting solvent to afford the pure product 3aa (1.4 g, 79%) as a Yellow gummy mass.

3. Mechanistic investigations:>

3.1. Preparation of 2-(4-methylphenyl-2,6-d,)-2 H-indazole (1b-d,):

D
_ [MnBr(CO)s] (10 mol %)
—_—
@N Me NaOAc (20 mol %) CE\N Me
N 1,4-dioxane/D,0 (2:1) SN
w 100 °C, 8 h D
100% deuterium
1b-ds, 95% yield

A mixture of 2-(p-tolyl)-2H-indazole (0.25 mmol, 52 mg) (1b), [MnBr(CO)s] (10 mol %, 6.8
mg), and NaOAc (20 mol%, 4.1 mg) was taken in an oven dried screw-capped reaction tube.
Then 1,4-dioxane (2 mL) was added to the mixture and stirred for 5 min at room temperature
under open atmosphere. After that, D,O (1 mL) was added, and the resultant mixture was
stirred at 100 °C for 8 h. Then, 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 of petroleum ether and ethyl acetate (85:15) as
an eluting solvent to afford the pure product 1b-d, as a white solid. The deuterium
incorporation was determined using 400 MHz "H NMR as 100%.

'H NMR (400 MHz, CDCl;)spectrum of 1b-d,
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1b-d, 100% D

3.2. Intermolecular Kinetic isotope effect study:

D [MnBr(CO)s] (10 mol %)
CE\N Me + 2r _NaOAc(20mol%) — 3pr + 3br-d,
=N’ 100 °C, 25 min combined yield ~ 29%
D KIE = 1.0 3br/3br-d, (51/48)
1b/1b-d, (1:1)

Ethynylbenzene (2r) (0.24 mmol, 24.5 mg) was reacted with 2-(p-tolyl)-2H-indazole (1b)
(0.1 mmol, 20.8 mg) and 2-(4-methylphenyl-2,6-d,)-2H-indazole (1b-d;) (0.1 mmol, 21.0
mg) for 25 min under standard reaction condition. The resulting solution was then diluted
with dichloromethane (3 x 10 mL) and washed with brine (2 x 5 mL) and water (5 mL). The
organic phase was dried over anhydrous Na,SO4. The crude residue was obtained after
evaporating the solvent in vacuum and was purified by column chromatography on silica gel
using a mixture of petroleum ether and ethyl acetate (95:5). The intermolecular ky/kp was
found to be 1.0 after 25 min at ~29% conversion, based on 400 MHz '"H NMR of the product
3br and 3br-d;.

'"H NMR (400 MHz, CDCl;)spectrum of 3br and 3br-d;
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3.3. Parallel kinetic isotope effect study:

T T T T
7.6 7.5 T.4 7.3 7.2

e

BN

T T i i
7.1 7.0 6.9 ppm

standard
conditions

2r

1b

3br or 3br-d,

kulkp = 1.1

conditions

standard
1b-d,

In a set of two experiments: in first set, ethynylbenzene (2r) (0.12 mmol, 12.2 mg) was
reacted with 2-(p-tolyl)-2H-indazole (1b) (0.1 mmol, 20.8 mg) under standard reaction
conditions. Whereas in another set, 2-(4-methylphenyl-2,6-d,)-2H-indazole (1b-d,) (0.1

mmol, 21.0 mg) was used instead of 1b in the reaction with ethynylbenzene (2r) under the

standard reaction conditions. The reactions were quenched at 25 min, 50 min, 75 min, 100

min respectively. The resulting solution was then diluted with dichloromethane (3 x 10 mL)

and washed with brine (2 x 5 mL) and water (5 mL). 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. The calculated ky/kp value was found to be

1.1.

t/min
25

yield

50

75

100
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Figure S1. The reaction rate of 1b and 1b-d;

4. Characterization data for the synthesized products:

(E)-3-(2-(2H-indazol-2-yl)phenyl)allyl 4-methylbenzoate (3aa): Yellow gummy mass (91%,
83.8 mg); R,=0.50 (PE/ EA =85 : 15); 'H NMR (400 MHz, CDCl;): 0 8.14 (s, 1H), 7.80 (d,
J=28.0 Hz, 2H), 7.74-7.71 (m, 1H), 7.53-7.40 (m, 3H), 7.38-7.34 (m, 1H), 7.17-7.12 (m, 3H),
6.55 (d, J=16.0 Hz, 1H), 6.45-6.38 (m, 1H), 4.86 (d, J = 5.6 Hz, 2H), 2.38 (s, 3H); BC{'H}
NMR (100 MHz, CDCly): ¢ 166.3, 149.5, 143.7, 139.0, 132.3, 129.6, 129.3, 129.1, 128.6,
127.8, 127.2, 126.97, 126.94, 126.8, 126.7, 125.4, 122.4, 122.1, 120.5, 118.0, 64.8, 21.7;
Anal. Calcd for C,4H,yoN,O,: C, 78.24; H, 5.47; N, 7.60%; Found: C, 78.39; H, 5.50; N,
7.70%.
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(E)-3-(2-(2H-indazol-2-yl)phenyl)allyl 4-chlorobenzoate (3ab): White solid (94%, 91.3 mg);
R,=0.50 (PE/ EA =85 : 15); M.P. 81-82 °C; 'H NMR (400 MHz, CDCls): 6 8.09 (s, 1H),
7.80-7.75 (m, 3H), 7.71-7.67 (m, 2H), 7.49-7.32 (m, 4H), 7.26-7.24 (m, 2H), 7.15-7.12 (m,
1H), 6.50 (d, J = 16.0 Hz, 1H), 6.40-6.33 (m, 1H), 4.85-4.83 (m, 2H); BC{'H} NMR (100
MHz, CDCl;): 6 165.2, 149.5, 139.4, 138.9, 132.2, 130.9, 129.3, 128.7, 128.6, 128.3, 127.7,
126.9, 126.7, 126.6, 126.3, 1253, 1224, 122.0, 120.4, 117.9, 64.9; Anal. Calcd for
Cy3H7CIN,O,: C, 71.04; H, 4.41; N, 7.20%; Found: C, 71.22; H, 4.39; N, 7.12%.

5
N
o}
O
[0}

(E)-3-(2-(2H-indazol-2-yl)phenyl)allyl 4-cyanobenzoate (3ac): Yellow solid (90%, 85.3
mg); R,= 0.50 (PE/ EA =80 : 20); M.P. 107-108 °C; '"H NMR (400 MHz, CDCls): J 8.11 (s,
1H), 7.94 (d, J = 8.0 Hz, 2H), 7.82-7.69 (m, 3H), 7.58 (d, J = 8.4 Hz, 2H), 7.50-7.46 (m, 2H),
7.44-7.42 (m, 1H), 7.38-7.34 (m, 1H), 7.18-7.14 (m, 1H), 6.51 (d, J = 16.0 Hz, 1H), 6.42-
6.35 (m, 1H), 4.91-4.89 (m, 2H); *C{'H} NMR (100 MHz, CDCl;): ¢ 164.5, 149.5, 139.0,
133.6, 132.2, 132.1, 130.0, 129.4, 128.7, 127.8, 126.9, 126.8, 126.6, 125.7, 125.3, 122.4,
122.0, 120.4, 118.0, 117.9, 116.3, 65.4; Anal. Calcd for C,4uH;7N;O,: C, 75.98; H, 4.52; N,
11.08%; Found: C, 75.78; H, 4.57; N, 10.96%.

o
=N
— [0}

(E)-3-(2-(2H-indazol-2-yl)phenyl)allyl isonicotinate (3ad): Yellow gummy mass (78%, 69.3
mg); R,=0.45 (PE/ EA = 80 : 20); 'H NMR (400 MHz, CDCl;): 6 9.16 (d, J = 1.2 Hz, 1H),
8.73-8.72 (m, 1H), 8.12-8.09 (m, 2H), 7.77 (d, J = 9.0 Hz, 1H), 7.73-7.69 (m, 2H), 7.51-7.45
(m, 2H), 7.44-7.41 (m, 1H), 7.36-7.32 (m, 1H), 7.27-7.24 (m, 1H), 7.15-7.12 (m, 1H), 6.53
(d, J = 16.0 Hz, 1H), 6.42-6.35 (m, 1H), 4.90-4.88 (m, 2H); BC{'H} NMR (100 MHz,
CDCls): 0 164.8, 153.3, 150.8, 149.4, 138.9, 137.0, 132.1, 129.3, 128.7, 128.6, 126.9, 126.8,
126.0, 125.3, 123.3, 122.4, 122.0, 120.4, 117.8, 65.4; Anal. Calcd for C,,H7N30,: C, 74.35;
H, 4.82; N, 11.82%; Found: C, 74.51; H, 4.78; N, 11.90%.

(E)-3-(2-(2H-indazol-2-yl)phenyl)allyl pivalate (3ae): Yellow gummy mass (96%, 80.2 mg);
R,=0.50 (PE/ EA =92 : 8); 'H NMR (400 MHz, CDCl;): 6 8.10 (s, 1H), 7.79 (d, J = 8.4 Hz,
1H), 7.73-7.67 (m, 2H), 7.50-7.31 (m, 4H), 7.15-7.11 (m, 1H), 6.39 (d, J = 16.0 Hz, 1H),
6.32-6.25 (m, 1H), 4.63-4.61 (m, 2H), 1.05 (s, 9H); BC{'H} NMR (100 MHz, CDCl): 6
178.0, 149.5, 138.9, 132.4, 129.3, 128.4, 127.0, 126.9, 126.7, 126.67, 126.62, 125.3, 122.3,
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122.1, 120.3, 117.9, 64.0, 38.7, 27.0; Anal. Calcd for C,;H»npN,O,: C, 75.42; H, 6.63; N,
8.38%; Found: C, 75.61; H, 6.60; N, 8.44%.

(E)-3-(2-(2H-indazol-2-yl)phenyl)allyl cyclohexanecarboxylate (3af): Yellow gummy mass
(94%, 84.6 mg); R,= 0.50 (PE/ EA =90 : 10); 'H NMR (400 MHz, CDCl,): J 8.10 (s, 1H),
7.81-7.78 (m, 1H), 7.73 (d, J = 8.4 Hz, 1H), 7.69-7.67 (m, 1H), 7.50-7.32 (m, 4H), 7.16-7.12
(m, 1H), 6.38 (d, /= 16.0 Hz, 1H), 6.31-6.25 (m, 1H), 4.63-4.62 (m, 2H), 2.22-2.14 (m, 1H),
1.77-1.73 (m, 1H), 1.64-1.54 (m, 3H), 1.31-1.22 (m, 3H), 1.18-1.10 (m, 3H); *C{'H} NMR
(100 MHz, CDCl5): 6 175.6, 149.4, 138.8, 132.3, 129.2, 128.4, 127.0, 126.9, 126.7, 125.3,
122.3, 122.0, 120.4, 117.9, 63.9, 43.1, 28.9, 25.6, 25.4; Anal. Calcd for Cy3H,4N,0,: C,
76.64; H, 6.71; N, 7.77%; Found: C, 76.87; H, 6.75; N, 7.68%.

(E)-3-(2-(2H-indazol-2-y)phenyl)allyl (3r,5r,7r)-adamantane-1-carboxylate (3ag): Yellow
solid (89%, 91.7 mg); R, = 0.50 (PE/ EA = 90 : 10); M.P. 87-88 °C; 'H NMR (400 MHz,
CDCls): 0 8.10 (s, 1H), 7.79 (d, J = 9.2 Hz, 1H), 7.74-7.67 (m, 2H), 7.50-7.38 (m, 3H), 7.35-
7.31 (m, 1H), 7.13 (t, J = 8.4 Hz, 1H), 6.37 (d, J = 14.4 Hz, 1H), 6.32-6.25 (m, 1H), 4.64-
4.63 (m, 2H), 1.90-1.86 (m, 3H), 1.70 (d, J = 2.4 Hz, 6H), 1.63 (d, J=12.4 Hz, 3H), 1.53 (d,
J = 11.6 Hz, 3H); BC{'H} NMR (100 MHz, CDCls): 6 177.2, 149.5, 138.9, 132.5, 129.3,
128.4, 127.2, 126.9, 126.7, 126.6, 126.2, 125.4, 122.4, 122.1, 120.4, 117.9, 63.6, 40.7, 38.7,
36.4, 27.8; Anal. Calcd for C,7HysN-O,: C, 78.61; H, 6.84; N, 6.79%; Found: C, 78.44; H,
6.86; N, 6.89%.

(E)-5-(2-(2H-indazol-2-y))phenyl)pent-4-en-1-yl benzoate (3ah): Yellow gummy mass
(49%, 46.8 mg); R,= 0.45 (PE/ EA =90 : 10); 'H NMR (400 MHz, CDCL,): ¢ 8.11 (s, 1H),
8.00-7.97 (m, 2H), 7.80 (d, J = 8.4 Hz, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.65 (d, J = 7.6 Hz,
1H), 7.53 (t, J= 7.6 Hz, 1H), 7.48-7.45 (m, 2H), 7.43-7.33 (m, 4H), 7.12 (t, J = 8.0 Hz, 1H),
6.30-6.23 (m, 1H), 6.19 (d, J = 15.6 Hz, 1H), 4.31 (t, J = 6.4 Hz, 2H), 2.31-2.26 (m, 2H),
1.90-1.83 (m, 2H); BC{'H} NMR (100 MHz, CDCl;): ¢ 166.7, 149.4, 138.5, 133.6, 133.1,
133.0, 130.3, 129.6, 129.3, 128.4, 127.7, 127.0, 126.7, 126.6, 125.6, 125.3, 122.3, 122.1,
120.5, 118.0, 64.3, 29.7, 28.3; Anal. Calcd for C,5sH,,N>O,: C, 78.51; H, 5.80; N, 7.32%;
Found: C, 78.38; H, 5.76; N, 7.25%.
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(E)-2-(2-(3-(p-tolyloxy)prop-1-en-1-yl)phenyl)-2H-indazole (3ai): Yellow gummy mass
(95%, 80.8 mg); Ry=0.50 (PE/ EA =90 : 10); 'H NMR (400 MHz, CDCl,): J 8.07 (s, 1H),
7.85 (d, J = 8.8 Hz, 1H), 7.73 (d, J = 8.0 Hz, 2H), 7.53 (d, J = 7.6 Hz, 1H), 7.49-7.37 (m,
3H), 7.18 (t, /= 7.6 Hz, 1H), 7.07 (d, J = 8.4 Hz, 2H), 6.77 (d, J = 8.4 Hz, 2H), 6.54 (d, J =
16.0 Hz, 1H), 6.47-6.42 (m, 1H), 4.58 (d, J = 5.6 Hz, 2H), 2.30 (s, 3H); 3C{'H} NMR (100
MHz, CDCl;): 6 156.2, 149.4, 138.8, 132.3, 130.1, 129.9, 129.2, 128.45, 128.41, 127.5,
126.9, 126.8, 126.6, 125.3, 122.3, 122.0, 120.4, 117.9, 114.6, 68.4, 20.5; Anal. Calcd for
Cy3HyoN>O: C, 81.15; H, 5.92; N, 8.23%; Found: C, 81.34; H, 5.97; N, 8.31%.
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(E)-N-(3-(2-(2H-indazol-2-yl)phenyl)allyl)-4-methylaniline (3aj): Yellow gummy mass
(79%, 67.0 mg); Ry= 0.50 (PE/ EA =90 : 10); '"H NMR (400 MHz, CDCl5): J 8.02 (s, 1H),
7.79 (d, J =9.2 Hz, 1H), 7.68-7.66 (m, 2H), 7.51-7.48 (m, 1H), 7.46-7.33 (m, 3H), 7.16-7.12
(m, 1H), 6.95 (d, J = 8.4 Hz, 2H), 6.50 (d, J = 8.4 Hz, 2H), 6.41 (d, J = 16.0 Hz, 1H), 6.35-
6.29 (m, 1H), 3.82 (d, J = 5.2 Hz, 2H), 2.24 (s, 3H); BC{'H} NMR (100 MHz, CDCl;): 6
149.5, 145.1, 138.7, 132.8, 130.9, 129.8, 129.2, 128.2, 127.2, 127.0, 126.9, 126.7, 126.4,
125.4, 122.3, 122.1, 120.5, 118.0, 113.5, 46.5, 20.5; Anal. Calcd for C,3H,Ns: C, 81.38; H,
6.24; N, 12.38%; Found: C, 81.52; H, 6.21; N, 12.27%.
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(E)-2-(2-(3-(p-tolylthio)prop-1-en-1-yl)phenyl)-2H-indazole (3ak): Yellow gummy mass
(71%, 63.2 mg); R,= 0.50 (PE/ EA = 92 : 8); 'H NMR (400 MHz, CDCls): 6 7.85 (s, 1H),
7.79 (d, J = 8.8 Hz, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.64-7.62 (m, 1H), 7.49-7.47 (m, 1H),
7.45-7.41 (m, 1H), 7.39-7.33 (m, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.17-7.13 (m, 1H), 7.06 (d, J
= 8.0 Hz, 2H), 6.30-6.22 (m, 1H), 6.16 (d, /= 15.6 Hz, 1H), 3.53 (d, /= 7.2 Hz, 2H), 2.32 (s,
3H); BC{'H} NMR (100 MHz, CDCls): 6 149.5, 138.7, 136.9, 132.5, 131.6, 131.4, 129.7,
129.3,129.2, 128.2, 127.1, 127.0, 126.9, 126.6, 125.3, 122.3, 122.1, 120.4, 118.0, 37.9, 21.2;
Anal. Caled for Cy3H,oN,S: C, 77.49; H, 5.66; N, 7.86%; Found: C, 77.34; H, 5.64; N,
7.76%.
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(E)-3-(2-(2H-indazol-2-yl)phenyl)allyl  (tert-butoxycarbonyl)-L-phenylalaninate  (3al):
Yellow gummy mass (82%, 100.0 mg); R,= 0.50 (PE/ EA = 75 : 25); 'H NMR (400 MHz,
CDCl5): 0 8.09 (s, 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.73 (d, J = 8.4 Hz, 1H), 7.69-7.67 (m, 1H),
7.53-7.42 (m, 3H), 7.36-7.32 (m, 1H), 7.24-7.18 (m, 3H), 7.16-7.12 (m, 1H), 7.07-7.05 (m,
2H), 6.44 (d, J = 16.0 Hz, 1H), 6.25-6.18 (m, 1H), 4.94 (d, J = 8.0 Hz, 1H), 4.66-4.63 (m,
2H), 4.56-4.51 (m, 1H), 3.05-2.89 (m, 2H), 1.40 (s, 9H); BC{'H} NMR (100 MHz, CDCl;):
0 171.6, 155.1, 149.6, 139.0, 136.0, 132.1, 129.4, 129.3, 129.2, 128.8, 128.5, 127.07, 127.00,
126.9, 126.8, 126.1, 125.4, 122.5, 122.1, 120.4, 118.0, 80.0, 65.6, 54.5, 38.3, 28.3; Anal.
Calcd for C50H3N304: C, 72.41; H, 6.28; N, 8.44%; Found: C, 72.57; H, 6.24; N, 8.56%.
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(E)-3-(2-(2H-indazol-2-y)phenyl)allyl (tert-butoxycarbonyl)-L-valinate (3am): Yellow
gummy mass (77%, 86.5 mg); R,= 0.50 (PE/ EA = 80 : 20); 'H NMR (400 MHz, CDCl;): 6
8.10 (s, 1H), 7.80-7.77 (m, 1H), 7.73 (d, J = 8.8 Hz, 1H), 7.68-7.66 (m, 1H), 7.50-7.40 (m,
3H), 7.36-7.32 (m, 1H), 7.16-7.12 (m, 1H), 6.45 (d, J = 15.6 Hz, 1H), 6.31-6.24 (m, 1H),
4.99 (d, J = 8.8 Hz, 1H), 4.72-4.61 (m, 2H), 4.18-4.15 (m, 1H), 2.05-1.97 (m, 1H), 1.41 (s,
9H), 0.86 (d, J= 7.2 Hz, 3H), 0.76 (d, J = 6.8 Hz, 3H); *C{!H} NMR (100 MHz, CDCl;): 6
172.1, 155.7, 149.5, 138.9, 132.1, 129.3, 128.8, 128.7, 126.9, 126.8, 126.7, 126.1, 125.3,
122.4, 122.1, 120.4, 1179, 79.7, 65.2, 58.5, 31.2, 28.3, 19.0, 17.4; Anal. Calcd for
Cy6H31N304: C, 69.47; H, 6.95; N, 9.35%; Found: C, 69.27; H, 6.97; N, 9.27%.

Boc

(E)-2-(3-(2-(2H-indazol-2-yl)phenyl)allyl)  1-(tert-butyl)  (S)-indoline-1,2-dicarboxylate
(3an): Yellow gummy mass (72%, 89.1 mg); R,= 0.50 (PE/ EA =75 : 25); 'H NMR (400
MHz, CDCls): 0 8.10 (s, 1H), 7.89-7.66 (m, 4H), 7.51-7.41 (m, 3H), 7.36 (t, /= 8.4 Hz, 1H),
7.19-7.13 (m, 2H), 7.02 (d, J = 7.2 Hz, 1H), 6.91 (t, J = 7.2 Hz, 1H), 6.45 (d, J = 16.0 Hz,
1H), 6.32-6.25 (m, 1H), 4.87-4.73 (m, 2H), 4.68-4.64 (m, 1H), 3.38-3.31 (m, 1H), 2.99-2.94
(m, 1H), 1.45 (s, 9H); *C{'H} NMR (100 MHz, CDCl;): 6 171.5, 151.5, 149.4, 142.4, 138.9,
131.9, 129.2, 128.9, 128.7, 127.8, 126.8, 126.7, 126.3, 125.9, 125.3, 124.7, 124.3, 122.5,
122.4, 122.1, 120.4, 117.8, 114.5, 81.2, 65.3, 60.2, 32.5, 28.2; Anal. Calcd for C30H»9N3Oy4:
C, 72.71; H, 5.90; N, 8.48%; Found: C, 72.57; H, 5.93; N, 8.54%.
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(8R,9S,13S8,14S,17R)-17-((E)-2-(2H-indazol-2-yl)styryl)-13-methyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopentala]phenanthrene-3,17-diol (3a0):
White solid (68%, 83.3 mg); R,= 0.45 (PE/ EA =70 : 30), M.P. 109-110 °C; 'H NMR (400
MHz, DMSO-dg): 0 9.03 (s, 1H), 8.53 (s, 1H), 7.76 (t, J = 8.8 Hz, 2H), 7.68 (d, J = 8.8 Hz,
1H), 7.56-7.48 (m, 2H), 7.43 (t, J = 8.0 Hz, 1H), 7.30 (t, J = 8.4 Hz, 1H), 7.09 (t, J = 7.6 Hz,
1H), 7.99 (d, J= 8.4 Hz, 1H), 6.50-6.48 (m, 1H), 6.43 (s, 1H), 6.32 (d, /= 16.0 Hz, 1H), 6.21
(d, J=16.0 Hz, 1H), 4.65 (s, 1H), 2.66 (d, J = 4.4 Hz, 2H), 2.50 (s, 1H), 2.12 (d, J = 8.8 Hz,
1H), 1.91 (s, 2H), 1.71-1.62 (m, 3H), 1.44 (d, J = 9.2 Hz, 1H), 1.25-1.17 (m, 4H), 1.13-1.06
(m, 1H), 0.75 (s, 3H); BC{'H} NMR (100 MHz, DMSO-d¢): 6 154.9, 148.6, 140.5, 138.4,
137.2, 133.6, 130.5, 129.5, 127.6, 127.19, 127.13, 126.3, 126.2, 126.0, 121.8, 121.0, 120.8,
117.4,1149,112.7,82.8, 48.3,47.1, 43.1, 36.1, 32.1, 29.2, 27.0, 26.1, 22.8, 21.1, 14.2; Anal.
Calcd for C33H34N,0,: C, 80.78; H, 6.99; N, 5.71%; Found: C, 80.95; H, 6.94; N, 5.80%.

5o
~\’\0H

(8R,9S,10R,13S,14S,17R)-17-((E)-2-(2H-indazol-2-yl)styryl)-17-hydroxy-13-methyl-
1,2,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-3H-cyclopentalaJphenanthren-3-one
(3ap): White solid (60%, 73.8 mg); R,=0.50 (PE/ EA =70 : 30); M.P. 115-116 °C; 'H NMR
(400 MHz, DMSO-dg): 0 8.54 (s, 1H), 7.74-7.71 (m, 2H), 7.66 (d, J = 8.8 Hz, 1H), 7.53 (t, J
= 8.0 Hz, 1H), 7.49-7.41 (m, 2H), 7.29 (t, J = 8.4 Hz, 1H), 7.08 (t, J= 8.0 Hz, 1H), 6.25 (d, J
=16.0 Hz, 1H), 6.17 (d, J = 16.0 Hz, 1H), 5.74 (s, 1H), 4.61 (s, 1H), 2.48 (d, J = 14.4 Hz,
1H), 2.21-2.06 (m, 5H), 1.72-1.58 (m, 4H), 1.47-1.33 (m, 3H), 1.29-1.22 (m, 3H), 1.08-0.98
(m, 2H), 0.86-0.82 (m, 1H), 0.78 (s, 3H), 0.65-0.57 (m, 1H); BC{'H} NMR (100 MHz,
DMSO-dg): 6 198.5, 167.0, 148.5, 140.6, 138.3, 133.5, 129.5, 127.5, 127.16, 127.11, 126.3,
126.1, 123.6, 121.75, 121.71, 121.0, 120.8, 117.3, 82.7, 59.7, 48.5, 48.0, 46.8, 41.6, 36.1,
36.0, 34.7, 31.8, 30.2, 26.0, 25.6, 22.9, 14.1; Anal. Calcd for C33H;3¢N,O,: C, 80.45; H, 7.37,
N, 5.69%; Found: C, 80.22; H, 7.41; N, 5.62%.

=
\IN
N

(E)-2-(2-(Oct-1-en-1-yl)phenyl)-2H-indazole (3aq): Yellow gummy mass (57%, 43.3 mg);
R,=0.55 (PE/ EA =97 : 3); 'H NMR (400 MHz, CDCl;): ¢ 8.12 (s, 1H), 7.82-7.80 (m, 1H),
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7.74 (d, J = 8.4 Hz, 1H), 7.66-7.64 (m, 1H), 7.49-7.46 (m, 1H), 7.45-7.41 (m, 1H), 7.37-7.33
(m, 2H), 7.14 (t, J = 8.4 Hz, 1H), 6.26-6.19 (m, 1H), 6.12 (d, J = 16.0 Hz, 1H), 2.12-2.07 (m,
2H), 1.40-1.35 (m, 2H), 1.33-1.21 (m, 6H), 0.85 (t, J = 6.8 Hz, 3H); *C{'H} NMR (100
MHz, CDCL): 6 139.0, 138.4, 135.1, 134.0, 129.2, 127.4, 127.0, 126.7, 126.6, 125.3, 124.6,
122.3, 122.1, 120.4, 118.1, 33.2, 31.8, 29.2, 28.9, 22.7, 14.2; Anal. Calcd for Co;HxuN: C,
82.85: H, 7.95; N, 9.20%; Found: C, 82.70; H, 8.00; N, 9.30%.

32

Ph

(E)-2-(2-Styrylphenyl)-2H-indazole (3ar): Yellow gummy mass (75%, 55.5 mg); R, = 0.50
(PE / EA = 96 : 4); 'H NMR (400 MHz, CDCl;): 6 8.17 (s, 1H), 7.84 (d, J = 8.4 Hz, 2H),
7.74 (d, J = 8.4 Hz, 1H), 7.57-7.55 (m, 1H), 7.53-7.49 (m, 1H), 7.45-7.37 (m, 2H), 7.34 (d, J
= 8.4 Hz, 2H), 7.30-7.28 (m, 2H), 7.25-7.21 (m, 1H), 7.18-7.08 (m, 2H), 6.91 (d, J = 16 Hz,
1H); BC{'H} NMR (100 MHz, CDCl;): 6 149.6, 139.1, 136.9, 133.3, 132.0, 129.3, 128.8,
128.26, 128.22, 127.1, 126.9, 126.78, 126.72, 125.5, 123.4, 122.4, 122.2, 120.5, 118.1 ; Anal.
Calcd for C, HigN»: C, 85.11; H, 5.44; N, 9.45%; Found: C, 85.25; H, 5.41; N, 9.34%.

=
)
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(E)-2-(2-(4-Methylstyryl)phenyl)-2H-indazole (3as): Yellow gummy mass (72%, 55.8 mg);
R;=0.50 (PE /EA =95 : 5); 'TH NMR (400 MHz, CDCl;): 6 8.07 (s, 1H), 7.75-7.72 (m, 2H),
7.63 (d, J= 8.4 Hz, 1H), 7.47-7.45 (m, 1H), 7.40 (t, J = 7.2 Hz, 1H), 7.33-7.28 (m, 2H), 7.15
(t, /= 8 Hz, 2H), 7.08-7.04 (m, 1H), 7.00 (t, J = 8.8 Hz, 3H), 6.75 (d, J = 16.4 Hz, 1H), 2.22
(s, 3H); BC{'H} NMR (100 MHz, CDCl5): 6§ 149.6, 139.0, 138.2, 134.1, 133.4, 132.0, 129.5,
129.3, 128.0, 127.0, 126.8, 126.7, 126.6, 125.5, 122.4, 122.3, 122.2, 120.5, 118.1, 21.3; Anal.
Calcd for C,oH gN,: C, 85.13; H, 5.85; N, 9.03%; Found: C, 85.29; H, 5.81; N, 8.91%.

=
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(E)-2-(2-(4-Methoxystyryl)phenyl)-2H-indazole (3at): Yellow gummy mass (61%, 49.7
mg); R,=0.50 (PE : EA =92 : 8); 'H NMR (400 MHz, CDCl;): 0 8.17 (s, 1H), 7.85-7.81 (m,
2H), 7.74 (d, J = 8.4 Hz, 1H), 7.55-7.53 (m, 1H), 7.51-7.47 (m, 1H), 7.42-7.35 (m, 2H), 7.29
(t, J=4.4 Hz, 2H), 7.18-7.14 (m, 1H), 7.07 (d, J = 16.0 Hz, 1H), 6.81 (d, J = 8.4 Hz, 2H),
6.75 (d, J = 16.4 Hz, 1H), 3.78 (s, 3H); BC{'H} NMR (100 MHz, CDCl;): ¢ 138.8, 133.6,
131.5, 129.7, 129.3, 128.2, 127.8, 127.1, 126.7, 126.49, 126.44, 125.6, 125.5, 122.3, 122.1,
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121.1, 120.5, 118.1, 114.1, 55.4; Anal. Calcd for C»,HgN,O: C, 80.96; H, 5.56; N, 8.58%;
Found: C, 80.81; H, 5.52; N, 8.51%.

—
= IN O
N

(E)-2-(2-(4-fluorostyryl)phenyl)-2H-indazole (3au): Yellow gummy mass (87%, 68.3 mg);
R;=0.50 (PE : EA =95 : 5); 'TH NMR (400 MHz, CDCl;): 6 8.16 (s, 1H), 7.86-7.81 (m, 2H),
7.75 (d, J = 8.8 Hz, 1H), 7.56-7.48 (m, 2H), 7.44-7.36 (m, 2H), 7.31-7.28 (m, 2H), 7.19-7.15
(m, 1H), 7.07 (d, J = 16.4 Hz, 1H), 6.99-6.94 (m, 2H), 6.83 (d, J = 16.4 Hz, 1H); 3C{'H}
NMR (100 MHz, CDCly): § 162.6 (C-F, 'Jcr= 246.0 Hz), 149.6, 139.0, 133.1 (C-F, 3Jcr=
8.0 Hz), 133.0, 130.7, 129.3, 128.4 (C-F, 3Jcr = 8.0 Hz), 128.2, 127.0, 126.6 (C-F, 2Jcf =
24.0 Hz), 125.4, 123.16, 123.14, 122.4, 122.2, 120.5, 118.0, 115.7 (C-F, 2Jcr = 22.0 Hz);
Anal. Calced for CyHsFN,: C, 80.24; H, 4.81; N, 8.91%; Found: C, 80.41; H, 4.84; N,
9.03%.

Sy
\

(E)-2-(2-(2-(6-Methoxynaphthalen-2-yl)vinyl)phenyl)-2H-indazole (3av): Yellow solid
(76%, 71.5 mg); R,=0.50 (PE : EA =93 : 7); M.P. 98-99 °C; 'H NMR (400 MHz, CDCl,): ¢
8.18 (s, 1H), 7.87-7.84 (m, 2H), 7.73 (d, J = 8.4 Hz, 1H), 7.65 (d, J = 9.2 Hz, 2H), 7.60-7.54
(m, 2H), 7.50 (t, J = 7.6 Hz, 1H), 7.43-7.35 (m, 3H), 7.23 (t, J = 8.0 Hz, 1H), 7.17-7.13 (m,
1H), 7.11-7.05 (m, 2H), 6.70 (d, J = 16.4 Hz, 1H), 3.88 (s, 3H); *C{'H} NMR (100 MHz,
CDCly): 0 158.1, 149.6, 139.0, 134.5, 133.5, 132.5, 132.3, 132.2, 129.7, 129.3, 129.0, 128.4,
128.0, 127.3, 127.2, 127.1, 126.7, 126.6, 125.6, 124.1, 122.6, 122.4, 122.2, 120.6, 119.2,
118.1, 105.9, 55.4 ; Anal. Calcd for C,cHyoN,O: C, 82.95; H, 5.36; N, 7.44%; Found: C,
82.74; H, 5.41; N, 7.36%.

—
@\,N
N

Ph Me

(E)-2-(2-(1-Phenylprop-1-en-2-yl)phenyl)-2H-indazole (3aw): Yellow gummy mass (82%,
63.6 mg); R,=0.50 (PE/ EA =95 : 5); 'H NMR (400 MHz, CDCl;): 6 8.02 (s, 1H), 7.60 (d, J
= 8.8 Hz, 1H), 7.49-7.46 (m, 2H), 7.30-7.25 (m, 3H), 7.12 (t, J = 6.8 Hz, 3H), 7.03 (d, /=7.2
Hz, 3H), 6.92-6.88 (m, 1H), 6.42 (s, 1H), 1.45 (d, J = 1.2 Hz, 3H); BC{'H} NMR (100 MHz,
CDCly): 6 149.3, 141.0, 138.6, 137.5, 136.9, 130.9, 130.0, 129.0, 128.3, 128.2, 128.1, 126.9,
126.8, 126.7, 124.8, 122.5, 122.2, 120.5, 118.0, 18.3; Anal. Calcd for C,,H3N,: C, 85.13; H,
5.85; N, 9.03%; Found: C, 85.27; H, 5.81; N, 8.93%.
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(E)-2-(2-(1,2-diphenylvinyl)phenyl)-2H-indazole (3ax): Yellow solid (57%, 55.2 mg); R, =
0.50 (PE : EA =95 : 5); M.P. 139-140 °C; 'H NMR (400 MHz, CDCl;): ¢ 7.82 (s, 1H), 7.60
(t,J=9.6 Hz, 1H), 7.54-7.45 (m, 4H), 7.19 (t, J= 8.4 Hz, 1H), 7.08 (t, /= 2.4 Hz, 3H), 7.03-
7.00 (m, 2H), 6.97 (t, J = 7.2 Hz, 1H), 6.91-6.88 (m, 1H), 6.82-6.76 (m, 5H); *C{!H} NMR
(100 MHz, CDCl5): ¢ 149.1, 140.8, 140.2, 139.5, 138.3, 137.0, 131.7, 131.0, 129.5, 129.4,
129.1, 128.5, 128.0, 127.5, 127.3, 127.1, 127.0, 126.1, 124.8, 122.0, 121.7, 120.1, 117.7;
Anal. Calcd for C,7H,oN,: C, 87.07; H, 5.41; N, 7.52 %; Found: C, 86.92; H, 5.44; N, 7.64%.

—
CE\/N Me
N

Ph Ph

(E)-2-(2-(1,2-diphenylvinyl)-4-methylphenyl)-2H-indazole (3bx): Yellow solid (55%, 53.1
mg); R,=0.50 (PE : EA =95 : 5); M.P. 137-138 °C; 'H NMR (400 MHz, CDCl,): 0 7.78 (s,
1H), 7.59-7.57 (m, 1H), 7.44 (d, J = 9.4 Hz, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.28 (d, /= 1.6
Hz, 1H), 7.19-7.15 (m, 1H), 7.09-7.07 (m, 3H), 7.01-6.99 (m, 2H), 6.97-6.93 (m, 1H), 6.91-
6.87 (m, 1H), 6.82-6.77 (m, 5H), 2.48 (s, 3H), *C{'H} NMR (100 MHz, CDCls): ¢ 140.5,
140.3, 139.1, 138.4, 137.2, 137.1 132.2, 130.9, 129.5, 129.2 129.1, 128.0, 127.8, 127.5,
127.1, 127.0, 126.9, 126.0, 124.9, 122.0, 121.6, 120.1, 117.7, 21.3; Anal. Calcd for CogH»,N,:
C, 87.01; H, 5.74; N, 7.25%; Found: C, 87.14; H, 5.72; N, 7.14%.

(E)-2-(2-(2-(thiophen-3-yl)vinyl)phenyl)-2H-indazole (3ay): Yellow gummy mass (76%,
57.3 mg); R,=0.50 (PE : EA =95 : 5); 'H NMR (400 MHz, CDCl5): ¢ 8.16 (s, 1H), 7.86 (d,
J=28.8 Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H), 7.74 (d, J = 8.4 Hz, 1H), 7.55 (d, J = 8.0 Hz, 1H),
7.51-7.47 (m, 1H), 7.43-7.36 (m, 2H), 7.21-7.11 (m, 4H), 7.07 (t, J = 3.6 Hz, 1H), 6.75 (d, J
= 16.0 Hz, 1H); BC{'H} NMR (100 MHz, CDCls): ¢ 149.5, 139.7, 138.8, 133.2, 129.2,
128.0, 127.0, 126.7, 126.3, 125.9, 125.4, 125.0, 123.4, 123.2, 122.3, 122.1, 120.5, 118.0;
Anal. Calced for CioH4sN,S: C, 75.47; H, 4.67; N, 9.26%; Found: C, 75.28; H, 4.62; N,
9.33%.

@:N;Qm

Ph

(E)-2-(4-Methyl-2-styrylphenyl)-2H-indazole (3br): Yellow solid (78%, 60.5 mg); R = 0.50
(PE/ EA =95 :5); M.P. 108-109 °C; 'H NMR (400 MHz, CDCls): ¢ 8.02 (s, 1H), 7.72 (d, J
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= 9.2 Hz, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.53 (s, 1H), 7.33 (d, J = 8.4 Hz, 1H), 7.27-7.22 (m,
3H), 7.18-7.11 (m, 4H), 7.06-6.97 (m, 2H), 6.77 (d, J = 16.0 Hz, 1H), 2.38 (s, 3H); BC{'H}
NMR (100 MHz, CDCLy): & 149.5, 139.2, 136.99, 136.90, 132.9, 131.7, 129.0, 128.7, 128.1,
127.0, 126.8, 126.6, 125.5, 123.5, 122.3, 122.1, 120.5, 118.0, 21.4; Anal. Calcd for Co,H N
C, 85.13; H, 5.85; N, 9.03%; Found: C, 84.96; H, 5.90; N, 9.15%.

©f\,N F
N

Ph

(E)-2-(4-fluoro-2-styrylphenyl)-2H-indazole (3cr): Yellow gummy mass (80%, 62.8 mg); R,
=0.45 (PE / EA =95 : 5); '"H NMR (400 MHz, CDCl;): ¢ 8.13 (s, 1H), 7.82 (d, J = 8.4 Hz,
1H), 7.73 (d, J = 8.4 Hz, 1H), 7.54-7.50 (m, 2H), 7.40-7.36 (m, 1H), 7.33-7.28 (m, 3H), 7.26-
7.24 (m, 2H), 7.19-7.15 (m, 1H), 7.14-7.09 (m, 2H), 6.82 (d, J = 16 Hz, 1H); *C{'H} NMR
(100 MHz, CDCl3): 6 162.9 (C-F, 'Jcr=247.0 Hz), 149.7, 136.4, 135.7, 135.6, 135.3, 133.2,
129.06 (C-F, 3Jcr=9.0 Hz), 128.8, 128.6, 127.0, 126.9, 125.6, 122.5, 122.3 (C-F, 3Jcx= 7.0
Hz), 120.5, 118.1, 115.1 (C-F, 2Jcr= 23.0 Hz), 112.8 (C-F, 2Jcr= 24.0 Hz); Anal. Calcd for
C,1H5FN,: C, 80.24; H, 4.81; N, 8.91%; Found: C, 80.45; H, 4.83; N, 8.83%.

©f\,N cl
N

Ph

(E)-2-(4-Chloro-2-styrylphenyl)-2H-indazole (3dr): Yellow solid (58%, 47.9 mg); R,= 0.50
(PE/EA =95 :5); M.P. 101-102 °C; 'H NMR (400 MHz, CDCl5): 6 8.14 (s, 1H), 7.83-7.81
(m, 2H), 7.73 (d, J = 8.4 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.40-7.37 (m, 2H), 7.36-7.33 (m,
2H), 7.31-7.29 (m, 1H), 7.27-7.25 (m, 2H), 7.18-7.16 (m, 1H), 7.11 (d, J = 16 Hz, 1H), 6.84
(d, J=16.4 Hz, 1H); BC{'H} NMR (100 MHz, CDCls): 6 149.8, 137.5, 136.4, 135.2, 134.9,
133.2, 128.8, 128.6, 128.4, 128.1, 127.08, 127.02, 126.5, 125.5, 122.6, 122.36, 122.30, 120.5,
118.1; Anal. Calcd for C,;HsCIN,: C, 76.25; H, 4.57; N, 8.47%; Found: C, 76.44; H, 4.53;
N, 8.57%.

-
N

Ph

(E)-2-(4-Bromo-2-styrylphenyl)-2H-indazole (3er): Yellow solid (64%, 60 mg); Ry = 0.50
(PE / EA =95 : 5); M.P. 140-141 °C; 'H NMR (400 MHz, CDCl5): 6 8.10 (s, 1H), 7.93 (d, J
= 2.4 Hz, 1H), 7.80-7.78 (m, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.52-7.49 (m, 1H), 7.40 (d, J =
8.4 Hz, 1H), 7.36-7.34 (m, 1H), 7.32-7.29 (m, 2H), 7.28-7.26 (m, 1H), 7.24-7.21 (m, 2H),
7.15-7.11 (m, 1H), 7.08 (d, J = 16.4 Hz, 1H), 6.81 (d, J = 16.4 Hz, 1H); 3C{'H} NMR (100
MHz, CDCls): 6 149.8, 138.0, 136.4, 135.1, 133.3, 131.0, 129.5, 128.8, 128.6, 128.5, 127.08,
127.04, 125.4, 123.3, 122.6, 122.3, 122.2, 120.5, 118.1; HRMS (ESI-TOF) m/z: [M + H]J*
Calcd for C,H 6BrN,: 375.0491; found: 375.0497.
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Ethyl (E)-4-(2H-Indazol-2-yl)-3-styrylbenzoate (3fr): Yellow solid (73%, 67.2 mg); Ry =
0.50 (PE/ EA =92 : 8); M.P. 110-111 °C; '"H NMR (400 MHz, CDCl5): 6 8.51 (d, J = 1.6 Hz,
1H), 8.21 (s, 1H), 8.09-8.07 (m, 1H), 7.83 (d, J= 8.4 Hz, 1H), 7.73 (d, J = 8.8 Hz, 1H), 7.67
(d, /= 8.4 Hz, 1H), 7.40-7.36 (m, 3H), 7.32-7.27 (m, 3H), 7.24 (d, J = 12.0 Hz, 1H), 7.19-
7.15 (m, 1H), 6.99 (d, J= 16.4 Hz, 1H), 4.49-4.44 (m, 2H), 1.46 (t, J= 6.8 Hz, 3H); BC{'H}
NMR (100 MHz, CDCl;): 6 165.8, 149.9, 142.1, 136.6, 133.1, 131.0, 129.9, 129.0, 128.87,
128.83, 128.5, 128.4, 127.1, 127.0, 125.4, 122.8, 122.7, 122.4, 120.6, 118.1, 61.9, 14.5;
HRMS (ESI-TOF) m/z: [M +H]+ Caled for C,4H;;N,0,: 369.1598; found: 369.1598.

=
@\/N
N
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Me

(E)-2-(5-Methyl-2-styrylphenyl)-2H-indazole (3gr): Yellow solid (92%, 71.3 mg); R,= 0.50
(PE / EA =95 : 5); M.P. 96-97 °C; 'H NMR (400 MHz, CDCl3): ¢ 8.01 (s, 1H), 7.70 (d, J =
8.8 Hz, 1H), 7.60-7.57 (m, 2H), 7.23-7.11 (m, 7H), 7.09-7.05 (m, 1H), 7.01 (t, J = 8.0 Hz,
1H), 6.95 (d, J = 16 Hz, 1H), 6.74 (d, J = 16.4 Hz, 1H), 2.29 (s, 3H); BC{'H} NMR (100
MHz, CDCls): 0 149.5, 138.9, 138.6, 137.0, 131.1, 130.2, 130.1, 128.7, 128.0, 127.5, 126.79,
126.72, 126.5, 125.5, 123.4, 122.3, 122.1, 120.5, 118.0, 21.1; HRMS (ESI-TOF) m/z: [M
+H]+ Caled for Cp,H9N,: 311.1543; found: 311.1556.

_
N

Ph

Cl

(E)-2-(5-chloro-2-styrylphenyl)-2H-indazole (3hr): Yellow solid (74%, 61.2 mg); R = 0.50
(PE/EA =95 : 5); M.P. 161-162 °C; 'TH NMR (400 MHz, CDCls): 6 8.03 (s, 1H), 7.87 (d, J
= 8.4 Hz, 1H), 7.70-7.68 (m, 2H), 7.62-7.59 (m, 1H), 7.41-7.38 (m, 1H), 7.19 (d, /= 19.2 Hz,
5H), 7.05-7.01 (m, 1H), 6.84-6.79 (m, 1H), 6.37-6.32 (m, 1H), 6.26-6.21 (m, 1H); 3C{'H}
NMR (100 MHz, CDCl): 6 149.3, 136.8, 136.5, 135.6, 135.0, 134.6, 133.0, 132.7, 131.3,
128.7, 128.5, 128.2, 126.9, 126.6, 126.5, 124.8, 122.5, 122.0, 120.6, 118.2; Anal.Calcd for
C,HsCIN,: C, 76.25; H, 4.57; N, 8.47%; Found: C, 76.13; H, 4.59; N, 8.54%.

F
—
N

Ph

(E)-5-Fluoro-2-(2-styrylphenyl)-2H-indazole (3ir): Yellow gummy mass (62%, 48.7 mg); R,
= 0.50 (PE / EA =95 : 5); 'H NMR (400 MHz, CDCl;): ¢ 8.11 (s, 1H), 7.83-7.78 (m, 2H),
7.53-7.48 (m, 2H), 7.41 (t, J = 7.6 Hz, 1H), 7.33-7.27 (m, 4H), 7.24-7.13 (m, 3H), 7.09 (d, J
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= 16.4 Hz, 1H), 6.85 (d, J = 16.4 Hz, 1H); 3C{!H} NMR (100 MHz, CDCly): 6 158.7 (C-F,
Ucr = 239.0 Hz), 147.1, 138.9, 136.8, 133.3, 132.2, 129.5, 128.8, 128.2, 126.99, 12691,
126.7, 125.6 (C-F, 3Jcr = 9.0 Hz), 123.2, 121.5, 121.4, 120.2 (C-F, 3Jcr = 10.0 Hz), 118.4
(C-F, 2Jcr = 28.0 Hz), 102.8 (C-F, 2Jcr = 25.0 Hz); Anal. Calcd for C,;H;sFN,: C, 80.24; H,
4.81; N, 8.91%; Found: C, 80.38; H, 4.78; N, 8.82%.

F
—
N

Ph

(E)-5-fluoro-2-(4-methyl-2-styrylphenyl)-2H-indazole (3jr): Yellow gummy mass (76%,
62.3 mg); R,=0.50 (PE : EA =95 : 5); '"H NMR (400 MHz, CDCls): 6 7.95 (s, 1H), 7.68-
7.65 (m, 1H), 7.50 (s, 1H), 7.28 (d, J = 8.0 Hz, 1H), 7.21-7.18 (m, 2H), 7.17-7.13 (m, 3H),
7.11-7.07 (m, 2H), 7.05-7.00 (m, 1H), 6.95 (d, J = 16.4 Hz, 1H), 6.71 (d, J = 16.4 Hz, 1H),
2.35 (s, 3H); BC{'H} NMR (100 MHz, CDCls): ¢ 158.6 (C-F, 'Jcr = 238.0 Hz), 147.0,
139.4, 136.9, 136.7, 132.9, 131.8, 129.0, 128.7, 128.1, 127.0, 126.8, 125.6 (C-F, 3Jcr= 8.0
Hz), 123.3, 121.4, 121.3, 120.1 (C-F, 3Jcr = 10.0 Hz), 118.2 (C-F, 2Jcr = 29.0 Hz), 102.8
(C-F, 2Jcr=24.0 Hz), 21.4; Anal. Calcd for C»,H;7FN,: C, 80.47; H, 5.22; N, 8.53%; Found:
C, 80.29; H, 5.27; N, 8.42%.

Cl
-
N
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(E)-5-chloro-2-(2-styrylphenyl)-2H-indazole (3kr): Yellow gummy mass (52%, 43.2 mg);
R;=0.50 (PE/EA =95 :5); 'H NMR (400 MHz, CDCl;): 6 8.11 (s, 1H), 7.84 (d, /= 8.0 Hz,
1H), 7.77 (d, J=9.2 Hz, 1H), 7.71 (d, J = 1.2 Hz, 1H), 7.55-7.50 (m, 2H), 7.45-7.41 (m, 1H),
7.34-7.23 (m, 6H), 7.11 (d, J = 16.0 Hz, 1H), 6.84 (d, J = 16.0 Hz, 1H); *C{'H} NMR (100
MHz, CDCl;): ¢ 148.0, 138.8, 136.8, 133.3, 132.3, 129.6, 128.8, 128.35, 128.32, 128.2,
128.1, 127.0, 126.9, 126.8, 125.1, 123.1, 122.5, 119.7, 119.2; Anal. Caled for C,;H;5CIN, C,
76.25; H, 4.57; N, 8.47%; Found: C, 76.05; H, 4.54; N, 8.55%.

Cl _
N

Ph

(E)-5-Chloro-2-(4-methyl-2-styrylphenyl)-2H-indazole (3lr): Yellow solid (79%, 68.1 mg);
R;=0.50 (PE : EA =95 : 5); M.P. 104-105 °C; '"H NMR (400 MHz, CDCl;): ¢ 8.06 (s, 1H),
7.75 (d, J=8.8 Hz, 1H), 7.68 (d, /= 1.2 Hz, 1H), 7.62 (s, 1H), 7.41 (d, J = 8.0 Hz, 1H), 7.32-
7.27 (m, 5H), 7.24-7.21 (m, 2H), 7.08 (d, /= 16.4 Hz, 1H), 6.80 (d, /= 16.0 Hz, 1H), 2.47 (s,
3H ); BC{'H} NMR (100 MHz, CDCl;): 6 147.8, 139.5, 136.8, 136.5, 132.8, 131.9, 129.0,
128.8, 128.2, 128.0, 127.9, 127.0, 126.8, 126.7, 125.1, 123.2, 122.5, 119.6, 119.1, 21.5; Anal.
Calcd for C,,H7CIN,: C, 76.63; H, 4.97; N, 8.12%; Found: C, 76.76; H, 4.99; N 8.21%.

S21



-
©:\,N cl
N

Ph

(E)-2-(4-Chloro-5-fluoro-2-styrylphenyl)-2H-indazole (3mr): Yellow solid (79%, 68.8 mg);
R;=0.50 (PE : EA =94 : 6); M.P. 131-132 °C; 'H NMR (400 MHz, CDCl;): 6 8.23 (s, 1H),
7.95 (d, J=8.8 Hz, 1H), 7.80 (d, /= 8.4 Hz, 1H), 7.65-7.62 (m, 1H), 7.51 (t, J = 8.8 Hz, 1H),
7.41-7.34 (m, 4H), 7.30-7.28 (m, 3H), 7.08 (d, J = 16.8 Hz, 1H), 6.51 (d, J = 20.4 Hz, 1H);
BC{'H} NMR (100 MHz, CDCl;): ¢ 158.7 (C-F, 'Jcr = 249.0 Hz), 149.4, 137.1, 136.3,
136.03, 136.00, 134.9, 128.7 (C-F, 3Jcr= 4.0 Hz), 127.1 (C-F, 3Jcr= 10.0 Hz), 126.8, 125.5,
122.4 (C-F, 2Jcr = 29.0 Hz), 121.6, 120.5, 119.86, 119.84, 117.9, 114.8 (C-F, 2Jcr = 23.0
Hz); HRMS (ESI-TOF) m/z: [M + H]" Calcd for C,1H;5CIFN;: 349.0902; found: 349.0908.

(E)-3-(2-(pyridin-2-yl)phenyl)allyl (tert-butoxycarbonyl)-L-phenylalaninate (3nl): Yellow
gummy mass (86%, 98.5 mg); R,= 0.50 (PE/ EA = 80 : 20); '"H NMR (400 MHz, CDCl;): ¢
8.78 (s, 1H), 7.81 (t, J = 7.6 Hz, 1H), 7.69-7.66 (m, 1H), 7.58-7.56 (m, 1H), 7.48-7.43 (m,
3H), 7.34-7.24 (m, 4H), 7.17 (d, J = 6.8 Hz, 1H), 6.83 (d, J = 16.4 Hz, 1H), 6.26-6.19 (m,
1H), 5.04 (d, J= 8.0 Hz, 1H), 4.80-4.70 (m, 2H), 4.66-4.61 (m, 1H), 3.18-3.06 (m, 2H), 1.47
(s, 9H); BC{'H} NMR (100 MHz, CDCl5): 6 171.7, 158.6, 149.4, 139.5, 136.4, 136.0, 134.5,
133.4, 130.2, 129.5, 128.7, 128.6, 128.3, 127.1, 126.6, 125.0, 123.9, 122.1, 80.0, 66.0, 54.5,
38.4, 28.4; Anal. Calcd for CgH3oN-Oy4: C, 73.34; H, 6.59; N, 6.11%; Found: C, 73.52; H,
6.56; N, 6.03%.

(E)-3-(2-(1H-pyrazol-1-yD)phenyl)allyl  (tert-butoxycarbonyl)-L-phenylalaninate  (30l):
White solid (88%, 98.4 mg); R, = 0.50 (PE/ EA = 80 : 20); M.P. 61-62 °C; 'H NMR (400
MHz, CDCls): 0 7.62 (s, 1H), 7.52-7.48 (m, 2H), 7.31-7.26 (m, 3H), 7.15-7.07 (m, 3H), 7.01
(d, /= 6.8 Hz, 2H), 6.40 (d, J = 16.0 Hz, 1H), 6.34 (t, J = 2.0 Hz, 1H), 6.08-6.01 (m, 1H),
4.92 (d, J = 8.0 Hz, 1H), 4.62-4.53 (m, 2H), 4.50-4.45 (m, 1H), 3.02-2.89 (m, 2H), 1.30 (s,
9H); BC{'H} NMR (100 MHz, CDCl;): 6 171.6, 155.1, 140.8, 138.7, 135.9, 131.7, 131.4,
129.6, 129.4, 128.8, 128.5, 128.4, 127.0, 126.9, 126.3, 125.3, 106.7, 79.9, 65.6, 54.5, 38.3,
28.3; Anal. Calcd for CoH29N304: C, 69.78; H, 6.53; N, 9.39%; Found: C, 69.57; H, 6.57; N,
9.27%.
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6. NMR spectra for the synthesized products
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
479

EXPNO
PROCNO
F2 - Acquisition Parameters
Date_ 20211208
Time 10.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 220
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz

0.6815744 sec
RG 77.59
DW 20.800 usec
DE 6.50 usec
TE 294.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1

100.6278588 MHz
13¢C

8.90 usec
54.00000000 W

==mmm=== CHANNEL f2 ========

SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6é
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384

SF 100.6177888 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

BC 1.40



1
=~17.970
__—7.414
=—17.303
——7.260

<4907

4.901

2.539
2,533

<3

2527

TH NMR: 400 MHz
Solvent: CDCl,
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13C NMR: 100 MHz
Solvent: CDCI;

Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 490
PROCNO 1

F2 - Acquisition Parameters
Date_ 20211212

Time 16.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 300

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 62.69

oW 20.800 usec
DE 6.50 usec
TE 294.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO ik

CHANNEL f1

100.6278588 MHz
13c

8.90 usec

54.00000000 W

======== CHANNEL f2 ========

SFO2 400.1516006 MHz
NUC2 1H
CPDPRG([2 waltz16
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
81 16384
SF 100.6177904 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
bl

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20

S28
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TH NMR: 400 MHz
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Current Data Parameters
NAME Dr. A HAJRA-2022-13C
0 EXPNO 6
PROCNO i
F2 - Acquisition Parameters
o \ Date_ 20220105
\ Time 10.22
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2gpg30
NC zc D 32768
SOLVENT CDC13
NS 480
13 DS 2
SWH 24038.461 Hz
C NMR: 100 MHZ FIDRES 0.733596 Hz
e 0.6815744 sec
RG 186.42
Solvent: CDCI; D 20.800 usec
DE 6.50 usec
TE 289.6 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 === -
100.6278588 MHz
13C
8.90 usec
54.00000000 W
CHANNEL f2 === -
400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177887 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 0
BEC 1.40
" 4 N " ° ek - ok ——
iyt e - i i M-WL&" i i -
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 80 70 60 50 40 30 20 10 ppm
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TH NMR
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—164.40

——153.66
——150.89

—137.22

——125.29
——123.35

77.47
77.15
76.83
75.59

—352.78

Current Data Parameters

NAME
EXPNO

INSTRUM
S0y B
d

N~ 2

PROCNO

Date_
Time

13C NMR: 100 MHz R

Solvent: CDClI,

NuC2
CPDPRG (2
PCPD2
PLW2
PLW1Z
PLW13

T
150

T
140

T
120

80 70

S32

T T T T
50 40 30 20

T 1
10 ppm

CHANNEL f£2 =

Dr. A HAJRA-2021-13C
486

1

F2 - Acquisition Parameters

20211212
9.37
spect

5 mm PABBO BB/

zgpg30
32768
CDC13
120

2
24038.461 Hz
0.733596 Hz
0.6815744 sec
26.53
20.800 usec
€.50 usec
290.1 K
2.00000000 sec
0.03000000 sec
1

= CHANMEL fl ===m====

100.6278588 MHz
13C
8,90 usec

54.00000000 W

400.1516006 MHz
1H

waltzl6
90.00 usec
12.00000000 W
0.32231000 W
0.16212000 W

F2 - Processing parameters
16384

100.6178004 MHz
EM

1.00 Hz

1.40



7.260

4.626
4.620
2.431
2.425
2.419
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"H NMR: 400 MHz
Solvent: CDCI;

1.187
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 481
PROCNO
F2 - Acquisition Parameters
Date_ 20211208
Time 13.18
INSTRUM spect
0 PROBHD 5 mm PABBO BB/
2e PULPROG 2gpg30
™D 32768
SOLVENT CDC13
NS 120
0 DS 2
\ SWH 24038.461 Hz
\ FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 23,55
DW 20.800 usec
DE 6.50 usec
13 TE 297.3 K
C NMR: 100 MHz D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Solvent: CDCI;
CHANNEL f1 =

100.6278588 MHz
13C

8.90
54.00000000 W

= CHANNEL f2 =

400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
SI 16384

SF 100.6177873 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

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 80 70 60 50 40 30 20 10 ppm

S34
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
497

EXPNO
PROCNO
/’f” F2 - Acquisition Parameters
/ Date_ 20211215
0 0 Time 19.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 160
Ds 2
zf SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 26.53
DwW 20.800 usec
13 DE 6.50 usec
N TE 292.6 K
C NMR: 100 MHz b1 2.00000000 sec
D11 0.03000000 sec
Solvent: CDCl; TDO 1
CHANNEL f1
100.6278588 MHz

13¢c

8.90 u
54.00000000 W

Vil CHANNEL £2 =

SF02 400.1516006 MHz
NUC2 1H
CPDPRG[ 2 waltzl6é
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
81 16384

SF 100.6177903 MHz
WDW EM

SSB 0

1B 1.00 Hz
GB 0

PC 1.40

T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S36
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3C NMR: 100 MHz
Solvent: CDCI;
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 491
PROCNO

F2 - Acquisition Parameters
Date_ 20211215

Time 13.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 160

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 20.64

oW 20.800 usec
DE 6.50 usec
TE 293.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL fl ========
100.6278588 MHz
13C

8.90 usec

54.00000000 W

CHANNEL f2 ==
400.1516006 MHz
1H
waltz16
90.00 usec
12.00000000 W
0.32231000 W
0.16212000 W

F2 - Processing parameters
SI 16384

SF 100.6177917 MHz
WDW EM
SSB 4]

LB 1.00 Hz
GB 0

PC 1.40
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TH NMR: 400 MHz
Solvent: CDCI;
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\/ ‘ \W/ l | Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 485
PROCNO 1
FZ - Acquisition Parameters
Date_ 20211212
/ Time
o / INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT cDCl3
- NS 120
2i DS 2
Me SwH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
13 o 205500
. 20. usec
C NMR: 100 MHz o e
TE 289.7 K
. D1 2.00000000 sec
Solvent: CDC|3 D11 0.03000000 sec
TDO 1

CHANNEL f1
100.6278588 MHz
13¢C

8.9
54.00000000 W

CHANNEL f£2

400.1516006 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2Z 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
SI 16384

SF 100.6177975 MHz
WDW EM

SSB 0

1B 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T 1
190 180 170 1e0 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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TH NMR: 400 MHz
Solvent: CDCI;

7.1 7.0 6.9 6.8 6.7 6.6 ppm
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—144.61
—129.79

—127.92
——113.82

81.36
77.46
1715
76.83

il L 20

<

——33.96

—20.49

Me

3C NMR:
Solvent:

100 MHz
CDCl;

80 70 60 50

542

40 30

20

Current Data Parameters

NAME Dr. A HAJRA-2022-13C
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220103
Time 17.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CDC13
NS 90
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
0.6815744 sec

RG 106.66
DW 20.800 usec
DE 6.50 usec
TE 297.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL fl = =
SFO1 100.6278588 MHz
NUC1 13c
Pl 8.90 usec
PLW1 54.00000000 W

== CHANNEL f2 = -
SFO2 400.1516006 MHz
NUC2 1H
CPDPRG (2 waltzl6é
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
SI

SF 100.6178009 MHz
WDW EM
SSB 4]

LB 1.00 Hz
GB 0

PC 1.40
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TH NMR: 400 MHz
Solvent: CDCI;

T T T T T T T T T T T T
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——137.36

131.15
< 131,08
N129.82

80.13
/77.47
<77.15

76.84
~—~71.57
_23.29
—21.16

,/”/ Current Data Parameters
S\// NAME Dr. A HAJRA-2021-13C

EXPNO 492

PROCNO 1

FZ - Acquisition Parameters

Date_ 20211215
2k Time 14.00
Me INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30
13 TD 32768
. SOLVENT CDC13
C NMR: 100 MHz %S 11
D8 2
. SWH 24038.461 Hz
Solvent: CDCI3 FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 30.11
DwW 20.800 usec
DE 6.50 usec
TE 292.6 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 ====
100.6278588 MHz
13c
8.90 usec
54.00000000 W

== CHANNEL f2 ===ss===
SF02 400.1516006 MHz

NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
sI 16384

SF 100.6177991 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

M i

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 80 70 60 50 40 30 20 10 ppm

S44
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"H NMR: 400 MHz
Solvent: CDCI;
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 506
PROCNO 1
F2 - Acquisition Parameters
0 Date_ 20211226
2' Time 13.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
O N ™D 32768
S SOLVENT cne13
NS 50
NHBoc o 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
13 RG 20.64
. DW 20.800 usec
C NMR: 100 MHz i P B
TE 294.8 K
" D1 2.00000000 sec
SOIVEHt- CDCI3 D11 0.03000000 sec
TDO 1
======== CHANNEL f]l ========
SFO1 100.6278588 MHz
NUCL 13c
Pl 8.90 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SF02 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
ST 16384
SF 100.6177976 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T i} 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 70 60 50 40 30 10 ppm

546
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TH NMR: 400 MHz
Solvent: CDClI,
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Current Data Parameters
M 0 NAME Dr. A HAJRA-2021-13C
e 2m EXPNO 502
PROCNO 1
F2 - Acquisition Parameters
ME o \ Date_ 20211219
\ Time 13.35
INSTRUM spect
NHBOC PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
13 SOLVENT CDC13
. NS 5
C NMR: 100 MHz bs 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
Solvent: CDC|3 A0 0.6815744 sec
RG 12.92
oW 20.800 usec
DE 6.50 usec
TE 292.1 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ===
100.6278588
13C
8.90 usec
54.00000000 W
= CHANNEL f2 == =
SF02 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
81 16384
SF 100.6177961 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T T T T T T T T T i |
1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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TH NMR: 400 MHz
Solvent: CDCI;
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0 Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 484
PROCNO 1
N o F2 - Acquisition Parameters
\ Date_ 20211208
Time 16.33
Boc INSTRUM spect
2n \ PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 120
3C NMR: 100 MH 5 :
. z SWH 24038.461 Hz
FIDRES 0.733596 Hz
. AQ 0.6815744 sec
Solvent: CDC|3 RG 23.55
DW 20.800 usec
DE 6.50 usec
TE 296.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl ========
100.6278588 MHz
13C
8.90 usec
54.00000000 W
CHANNEL f2 ========
400.1516006 MHz
1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI
SF 100.6177990 MH=z
WDW EM
SSB 4]
LB 1.00 Hz
GB o
PC 1.40
T T T T LM I 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 70 60 50 40 30 20 10 ppm
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TH NMR
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—~——166.35

149.57
143.73
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139.01
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129.66

129.37
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126.94

NWOWIFO~NM

o~ TTANO ~un
« s e % s . < —
WO NNO® .
NN NN -~
o e -~

e

76.84

—21."17

Me
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3¢ NMR:
Solvent:

100 MHz
CDCl;
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210 200 19

T
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 433
PROCNO 1

F2 - Acquisition Parameters
Date_ 20211114
Time 11.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CcDC13

NS 220

Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42

DW 20.800

DE 6.50

TE 293.9

D1 2.00000000

D11 0.03000000 s
TDO 1
=====m=== CHANNEL fl ==

SFO1 100.6278588 MHz
NUC1 13C

Pl 8.90 usec
PLW1 54.00000000 W

= CHANNEL f2 -
SF02 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177902 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
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13C NMR:
Solvent:

100 MHz
CDCI;

T
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T
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T
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C

EXPNO 438

PROCNO i

F2 - Acquisition Parameters

Date_ 20211118

Time 12.12

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2gpg30

TD 32768

SOLVENT CDC13

NS 220

DS 2

SWH 24038.461 Hz

FIDRES 0.733596 Hz
0.6815744 sec

RG 54.07

Dw 20.800 usec

DE 6.50 usec

TE 295.6 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

== CHANNEL f1 =mm==
SFO1 100.6278588 MHz
NUC1 13c
P1 8.90 usec
PLW1 54.00000000 W

= CHANNEL £2 =

SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 w

F2 - Processing parameters

SI 16384

SF 100.6177960 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB ]

PC 1.40
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13C NMR:
Solvent:

100 MHz
cDCl,

T
190

T
180

T
170

T
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T
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T
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T
120

T
110

T
100

S56

20 10 ppm

Current Data Parameters
NAME

Dr. A HAJRA-2021-13C
EXPNO 454
PROCNO 1
F2 - Acquisition Parameters
Date 20211126
Time 12.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CDC13
NS 120
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 67.81
Dw 20.800 usec
DE 6.50 usec
TE 293.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f] ========
100.6278588 MHz
13C

8.90
54.00000000 W

CHANNEL f2 == =
400.1516006 MHz
1H
CPDPRG[2 waltzl6é
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
SI 16384

SF 100.6177936 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 453
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211126
Time 12.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
N SOLVENT cDCl3
\ NS 100
/8 DS 2
3ad SWH 24038.461 Hz
FIDRES 0.733596 Hz
— 0 AQ 0.6815744 sec
RG 40.87
oW 20.800 usec
13 DE 6.50 usec
TE 293.0 K
c NMR: 100 MHZ Dl 2.00000000 sec
D11 0.03000000 sec
TDO E
B
Solvent: CDCI;
= CHANNEL f1 ===
100.6278588
13C
8.90 usec
54.00000000 W
- == CHANNEL f2 == -
SFO2 400.1516006 MHz
c2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
FLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177961 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40
" o | " oy & [P o
erics st ' ety et s senoanotcy

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 474
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211205
Time 18.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CDCL3
NS 230
DS 2
3ae SWH 24038.461 Hz
FIDRES 0.733596 Hz
0 AQ 0.6815744 sec
RG 30.11
DW 20.800 usec
13 DE 6.50 usec
. TE 295.7 K
C NMR: 100 MHz o1 2.00000000 sec
D11 0.03000000 sec
Solvent: CDClI; T .

CHANNEL fl ========
100.6278588 MHz
13C

8.90 usec

54.00000000 W

- = CHANNEL f2 =====
SFO2 400.1516006
NUC2 1H
CPDPRG(2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI

SF 100.6177961 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T i T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 496
PROCNO
F2 - Acquisition Parameters
Date_ 20211215
Time 18,59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 160
3af = .
SWH 24038.461 Hz
0 FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 26.53
13 DW 20.800 usec
C NMR: 100 MHz DE 6.50 usec
& TE 292.5 K
Dl 2.00000000 sec
SO'Vent' CDC| D11 0.03000000 sec
- 3 TDO 1
= CHANNEL f1
100.6278588 MHz
13C
.90 usec
54.00000000 W
== CHANNEL f2 =m==
400.1516006 MHz
1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177960 MHz
WDW EM
S5B
LB 1.00 Hz
GB
EC 1.40
kuM WMWW
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 20 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 460
- PROCNO 1
-~ F2 - Acquisition Parameters
Date_ 20211126
Time 21.32
INSTRUM spect
PROEHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
o SOLVENT cDCl3
NS 285
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
(o] 3ag RG 10.87
DW 20.800 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
D11 0.03000000 sec
13 TDO 1
.
C NMR: 100 MHz p——
100.6278588 MHz
. 3c
Solvent: CDCl3 . 00 ‘wai
54.00000000 W
400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 w
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177902 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" " . J A M Ll |
oy v " ¥ s "
T T T T T T T T 1 T T T 1 T T T T T T
150 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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13C NMR: 100 MHz
Solvent: CDCl;
T T T T T T T T T T T T T T T T T T T sz |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Current Data Parameters

NAME
EXPNO
PROCNO

Dr. A HAJRA-2021-13C
137
k|

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

CPDPRG[2

PCPD2
PLW2

PLW12
PLW13

20210316
11.16
spect

5 mm PABBO BB/
zgpg30
32768
CDC13
880
2
24038.461 Hz
0.733596 Hz
0.6815744 sec
186.42
20.800 usec
6.50 usec
294.0 K
2.00000000 sec
0.03000000 sec
1

CHANNEL fl ====
100.6278588
13c

8.90 usec

54.00000000 W

== CHANNEL f2 =
400.1516
1
waltzlé
90.00 usec

12.00000000 W
0.32231000 w
0.16212000 w

F2 - Processing parameters

SI
SF
WDW
SSB

6384
100.6177858 MHz
EM
0
1.00 Hz
0
1.40
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C

EXPNO 446

PROCNO L

F2 - Acquisition Parameters

Date_ 20211121

Time 10.47

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 32768

SOLVENT CDC13

NS 220

DS 2

SWH 24038.461 Hz

FIDRES 0.733596 Hz

AQ 0.6815744 sec

RG 30.11

3ai D 20.800 usec

DE 6.50 usec

TE 293.1 K

D1 2.00000000 sec

D11 0.03000000 sec
Me TDO 1

======== CHANNEL f1 =

SFO1 100.6278588 MHz

3C NMR: 100 MHz huc Ji
PLW1 54.00000000 W
Solvent: CDCl;

=== CHANNEL f2 ===

SF02 400.1516006
Nuc2 1H
CPDPRG([2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
81 16384

SF 100.6178020 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB [}

EC 1.40

T T T T T T T T T T T T T T T T T T T il
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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TH NMR: 400 MHz
Solvent: CDCl,
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3¢ NMR:
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXFNO 449
PROCNO 1

FZ - Acquisition Parameters
Date 20211121
Time 15.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 450

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 168.31

DW 20.800 usec
DE 6.50 usec
TE 296.6 K

D1 2.00000000 sec
D11 sec

0.03000000
1

CHANNEL f1
100.6278588
13c

MHz

8.90 usec
54.00000000 W

= CHANNEL f2 =

SF02 400.1516006 MHz
NUC2 1H
CEDPRG([2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
SI 16384

SF 100.6177858 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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149.50

%

138.70

136.92
132.57

131.60

131.49
129.79

129.33

129.23
% ~128.24

%

127,17
127.00
126.90
126.69

125.38
122.36
122.10

120.45
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77.46
77.14
76.82

—37.93
—21.21
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13C NMR: 100 MHz
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Current Data Parameters
NAM] Dr. A HAJRA-2021-13C
465

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20211128
Time 20.54
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT cDCl3

NS 300

Ds 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 135.7

oW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL fl ========
100.6278588 MHz
13C
8.90 usec
54.00000000 W
CHANNEL {2 ==smmm==
400.1516006 MHz
1H

CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
sI 16384

SF 100.6177867 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXENO 462
PROCNO 1

F2 - Acquisition Parameters
Date_ 20211128

Time 18.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 285

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
RQ 0.6815744 sec
RG 62.6

DW 20.800 usec
DE 6.50 usec
TE 297.4 K

Dl 2.00000000 sec
D11l 0.03000000 sec
TDO X

CHANNEL fl ===mm===
100.6278588 MHz
13C

8.90
54.00000000 W

CHANNEL £2 =
SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
51

SF 100.6177889 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

BC 1.40
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
505

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20211226

Time 13.11

INSTRUM spect

PROBHD S5 mm PABBO BB/

PULPROG zgpg30

TD 32768

SOLVENT CDCl13

NS 80

Ds 2

SWH 24038.461 Hz

FIDRES 0.733596 Hz
0.6815744 sec

RG 20.64

DW 20.800 usec

DE 6.50 usec

TE 294.7 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

CHANNEL f] ====
100.6278588
i3c

8.90 usec
54.00000000 W

= CHANNEL {2 ========
400.1516006 MHz
1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

FZ - Processing parameters
16384

SF 100.6177947 MHz
WDW EM

SSB 4]

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters
NAME Dr. A HAJRA-2021-13C
EXPNO 480
PROCNO 1
F2 - Acquisition Parameters
Date 20211208
Time 10.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™D 32768
SOLVENT CDC13
(@] NS 220
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
3a|‘| AQ 0.6815744 sec
N O RG 20.64
DW 20.800 usec
Boc DE 6.50 usec
TE 294.9 K
Dl 2.00000000 sec
D11 0.03000000 sec
3C NMR: 100 MHz 1
= CHANNEL fl ====m====
100.6278588 MHz
Solvent: CDClI; 13c
8.90 usec
4.00000000 W
CHANNEL £ =
400.1516006 MHz
1H
CPDPRG[ 2 waltz16
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6178020 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
e . J. " A J.. - . ll PO o ,JJ‘:L. " ’ o
o " o e N Truidop vt/ Yo W oo
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 80 70 60 50 40 30 20 10 ppm




ISL°
¥90°
680°

PIT

9ET*
LT
861"
Lee
6S¢C°
8EY "
19%°
§¢9 "
€69°
L89 "
9TIL"
ci6°
601"

T€T
pOS
199

NAAAAAAAAAAAAA A D

Rz

4
*z
K4

cLY”

LeT"
LET”
T0¢°
ThE”
LZh -
1er”
£8F "
88F "
y0s”
086"
100°

180
660

811"

582
90¢
bZe

STF*
SEp”

£SP

L8P
68F"
905"
2zs”
TvS”
095°
8L9°
QoL”
6EL”
T9L”
Z8L”
9€%"
i250

Lo e e e e et o S S e e N L R A R - RN RN - R RV -)

4

=

=\

| =3

=
8
15L70— 2
$90°T
680° T o
:H.H/ $
mﬂé/ —
IHAW
861" T
Lee 1
652°T
gEr T ——= “
T9%°1 -
mmw.HHHHH
€59°T
Em.T\
9TL"T
ZI6 T—" ©
60T 2~ £
TET E—

Q 0
¥05 T —— um,. &
19972~
zL9te—" @

N g
r 3
=9 L&
= N
(=]
L6179 — T a -
LEZ 9 —— W c _
5]
T0€°9 — z 3
ThE'9 — I %u <
Lzh°9 L.
Tep s ©
£8P79 ~_
88b°9 r
v059 "
(Yo
Nr (e
=z L
W
(s}
|,b MMMW
0869 —— L <
1007t — o
180" L~
660°L——
BITrL=" «
s
582" L
90¢ T.V
PEEL —
STh L <«
SEb°L e
€5t h/ o~
L8P"L
685" L ===
906 h“
(44 h\. o
68 h\. M
095°L —
8L9°L —
00L L ——
GELTL——
e ]
oL L—~ L
zeL i~ ~

pPpm

S79




CONNONONAN~TONMODITODANDO OO
O\\quN\OmmLOHHmNOmOWq'mF @« W~ TN A0 O DN e~ATNHhON
. e ® + s s = * & & % & & e e s 8 @ 6@ [+ e] MeA A AT MO DX+~ NO ==
TOOOOFMOON T FTYWOYWOYEA-HO~TN . 4 & e 8 8 @ ® ® ® ® ® W o ® T B s @
NN NNNNONONO - ~N MO DONO O N
el e R R R R R R R e el @ TTTTOMOMOOOOMMNNNNN
=
N
.
N
~«OH
3¢ NMR: 100 MHz
Solvent: DMSO-dg
T T 1 T T T T T T T T T ] ¥ T T 1 T T 1
190 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 10 ppm

S80

Current Data Parameters
NAM Dr. A HAJRA-2021-13C
470

EXPNO

PROCNO

F2 - Acquisition Parameters
Date_ 20211201
Time 15.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT DMSO

NS 720

Ds 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 32.25

oW 20.800 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f] ===m=====
100.6278588 MHz
13C
8.90 usec
54.00000000 W

==mummm= CHANNEL f2 ===s====

SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PIW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
ST 16384

SF 100.6178342 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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— Current Data Parameters
NAME Dr. A HAJRA-2021-13C
N EXENO 469
g . @ PROCNO 1
N F2 - Acquisition Parameters
Date_ 20211201
Time 14.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
~
«OH

PULPROG 2gpg30

TD 32768
SOLVENT DMSO

NS 640

Ds 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 106.66

Dw 20.800 usec
DE €.50 usec
TE 294.8 K

Dl 2.00000000 sec
D11 0.03000000 sec
TDO b |

= CHANNEL f1 ==
100.6278588 MHz
13c

8.90
54.00000000 W

CHANNEL f2 =
400.1516006 M
1H

3¢ NMR: 100 MHz

CPDPRG[2 waltzl6
s ! t. DMSO d PCPD2 90.00 usec
olvent: =g PLW2 12,00000000 W

PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters

sI 1638

SF 100.6178423 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB o

BC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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3¢ NMR:
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 166
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210325
Time 12.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgdc
TD 32768
SOLVENT CcDCl3
NS 880
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
RQ 0.6815744 sec
RG 186.42
DA 20.800 usec
DE 6.50 usec
TE 297.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHENNEL f1 ==
100.6278588 MHz
13C
8.90 usec
54.00000000 W
CHANNEL f2
400.1516
1H
waltzl6
90.00 usec
12.00000000 W
0.32231000 W

T
190

T T
180 170

160

T T
150

140

130

120

110

T
80

T T T 1
30 20 10 ppm

F2 - Processing parameters

16384
100.6177830 MHz
EM
0
1.00 Hz
0
1.00
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Current Data Parameters

3¢ NMR:
Solvent:

100 MHz
cDCl,

NAME Dr. A HAJRA-2021-13C
EXPNO 50
PROCNO 1

FZ - Acquisition Parameters
Date_ 20210126
Time 21.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 380

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42

D 20.800 usec
DE 6.50 usec
TE 295.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f2

CHANNEL f1l ===
100.6278588 MHz
13C

8.90 usec
54.00000000 W

SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters

sI

SF 100.6177858 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T
160 150 140 130 120 110

T
100

S86

30 20
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76.83

77.47
7715
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—21.38

3¢ NMR:
Solvent:

100 MHz
CDCl;

Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 88
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210218
Time

INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 512

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 120.16

DW 20.800 usec
DE 6.50 usec
TE 294.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO i

CHANNEL f1 =
100.6278588
C

8.90 u
54.00000000 W

T
190

180

T
170

T
1le0

T
150

T
140

T
130

T
120

T
110

T
100

S88

20

CHANNEL £2 = =
400.1516006 MHz
1H
CPDPRG[2 waltzlé
BCPD2 90.00 usec
PLW2 12.00000000 W
12 0.32231000 W
PLW13 0.16212000 W
FZ - Processing parameters
sI 16384
SF 100.6177873 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
BC 1.40
o
10 ppm



MeO

400 MHz
CDCl,

TH NMR

Solvent
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MOMNNNNNNNNNNNNN N A ot ] w Current Data Parameters

A A A A A A A A A A A A A A A A ~r~-r~ n NAME Dr. A HAJRB-2021-13C
EXPNO 63
PROCNO 1

F2 - RAcquisition Parameters

Date_ 20210209
Time 10.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 650
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 168.31
DW 20.800 usec
DE 6.50 usec
TE 290.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Meo = CHANNEL fl == -
100.6278588 MHz
13C

8.90 usec
54.00000000 W

13C NMR: 100 MHz
= CHANNEL _fE = =
Solvent: CDCI3 NUCZ 400'1:160?& A

CPDPRG[2 waltzlé
PCPD2 90.00 usec

2

LW1l2 .32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SE 100.6177873 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
EC 1.40

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

S90



H NMR: 400 MHz
Solvent: CDCl;3
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mmmmr—o\\ocmmowmmm\omvva«mm;—c

mm&ooﬁoohm#ﬂ-mormvﬁﬁvmmom\o -~ o <

mv—emmmmm%mmmmpwwmmmmmomnm C

COTMMMOMMAUNNNNNNNNNNNNAAA o~ Current Data Parameters

HHHﬁHH-—lHH-—IH'—!MﬁHﬁMHH'—!HHHH ~rr NAME DLAH}\JRA*ZOZI—HC
EXPNO 69
PROCNO 1

F2 - Acquisition Parameters
2

Date_ 0210209
Time 23.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 32768
SOLVENT CDC13
NS 220
Jau o g
SWH 24038.461 Hz
FIDRES 0.733596 Hz
F RO 0.6815744 sec
RG 57.28
DW 20.800 usec
DE 6.50 usec
13c NMR, 100 TE 293.3 K
. MHz D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Solvent: CDCl;
SFO1 100.6278588 MHz
NUC1 13cC
Pl 8.90 usec
PLW1 54.00000000 W
= CHANNEL f2 ==
SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177922 MHz
WDW EM
8SB 0
LB 1.00 Hz
GB 0
PC 1.40

SRTRPDS——

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 80 70 60 50 40 30 20 10 ppm

S92



Jav
TH NMR: 400 MHz
Solvent: CDCI;

MeO

b8 E——

ehe G9r—

¥86°'9 —
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mmo.n/
S80°L
Hmo.nV;
LOT " L——
eI L—"
RET " L——
95T L
8ST L
LTl
612 L—
6ET L=
652 L—"

95e°L
mﬁm.h./
Fm.h/
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5EV°L
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158.10
149.68

139.02

134.53
133.50

132555

132.36
132.26

129.73

129.33
129.01

128.46

128.08
127,33

127.20

127.15
126.77

126.61

12561
124.1%

122.66
122.41
122,217

12061

119.23

118.14
105.98

IS e

77.47
Tl

76.84

MeO

3av

3¢ NMR:

100 MHz

Current Data Parameters

NAME Dr. A HAJRA-2021-13C

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date 20210323

Time 23.35

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULEROG zgpg30

TD 32768

SOLVENT CDC13

NS 580

DS 2

SWH 24038.461 Hz

FIDRES 0.733596 Hz

AQ 0.6815744 sec

RG 120.16

oW 20.800 usec

DE 6.50 usec

TE 295.7 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL fl ========

100.6278588 MHz
c
8.90 usec
54.00000000 W

Solvent: CDCI, BT )
400.1516006 MHz
Nuc2 1H
CFDPRG|[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177873 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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 80 70 60 50 40 30 20 10 ppm

S94
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—7.614
—7.592
7.499
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3aw Ph Me
' TH NMR: 400 MHz
Solvent: CDClI;
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149.329

y/
%
§

141.05

138.60

137.54

136.92

130.99

130.06

129.02

128.37

128.26

128.18

126.96

126.83

126.70

124.89

122.52
122.24

120.57

118.06

77.46

T1:15
76.83

18.34

Current Data Parameters

CPDPRG[2
PCPD2
PLW2
PLW12Z
PLW13

= CHANNEL f2 ==

13C

8.90
54.00000000

400.1516006
1H

waltzl6
00

usec
usec
K
sec
sec

NAME Dr. A HAJRA-2021-13C
EXPNO 191
PROCNO %

/
r‘ F2 - Acquisition Parameters
Date_ 20210408
a1 Time 18.53
N INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
— TD 32768
SOLVENT CcDC13
NS 512
3aw_Ph Me b :
SWH 24038.461
FIDRES 0.733596
RO 0.6815744
13C NMR: 100 MHz R 186,42
DE 6.50
.
Solvent: CDCI; = T
D11 0.03000000
TDO 1
CHANNEL f1l =

100.6278588

MHz

usec
W

MHz

usec

12.00000000 W
0.32231000 W
0.16212000 W

F2 - Processing parameters

81
SF
WDW
SSB
LB
GB

16384
100.6177872 MHz
EM

1.00 Hz

PC

190

T
180

T
170

T
160

T
150

140

T

T

130

T

120

110

100

T T

90 80

S96

T T T T T T

T
70 60 50 40 30 20 10 ppm
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89¢L"
88L”
s08°
Gz’
288"
Lg8"
868"
ST6*
£56°
Ti6°
066"
600"
ST0°
pzo-"
2€0”
£80°
680°
860"
0LT"
16T
80¢-
092Z"
25%°
€LY’
987"
806"
Les:
£bS°
6FG "
Z285°
909"
§e9”
0es”

\ i

Ph

Ph

3ax

400 MHz
CDCl,

TH NMR

Solvent

89L° 9 —
8BL"9 ——

08" 9 ——
s¢8°9 —

Nmm.m
Log 9 —>
8689 —
ST6°9 —
£56°9 ——
TLE 9~
0669 ~_
600°L

mS.hW
20 L

zeo L
£€80° L~

680" L ——
860°L—"

LT e~
16l "L—
Blg*L —

098¢ " L—

25 L ——
€LY L—0
98% "L ——
806" L ——
LZE8 L=
EFS L ——
6RG L —
286" L——
909" L ——
§79' L —

0E8 L=

ppm
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149.10
140.84

140.22
139.55
13831
137.01
131:72
131.06
129.50
129.47
129.16
128.58
128.03
127.53
127432
127513
127.02
126.15
124.87
122.07
121.79
120.18
117.76

§

T4l

T1::.15
76.83

<

Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 91
e N PROCNO 1
~_ 7 F2 - Acquisition Parameters
r‘ Date 20210218
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
— PULPROG zgde
3ax TD 32768
Ph Ph SOLVENT €DC13
NS 320
DS 2

SWH 24038.461 Hz
"*CNMR: 100 MHz| [ ot
RG 120.16
Solvent: CDCl3 o 20.800 usec
TE 293.6 K

D1 2.00000000 sec
D11 0.03000000 sec

TDO 1
=== CHANNEL fl ===s====
100.6278588 MHz

3c

400.151

waltzlé
90.00 usec

- Processing parameters
16384
).6177873 MHz

EM

1.00 Hz

1.00

T
190

T
180

T
170

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

90

80

S98

T T T T T T T 1
70 60 50 40 30 20 10 ppm
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90879
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L6879
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£€16°9
816°9
8€6°9
66679
LS6°9
656°9
9L6°9
166°9
966°9
900°¢L
ST0°L
1oL
LLoL
G80°L
880°L
L60"L
GGT"L
95T "L
£LT L
9LI L
LT L
Z6T°L
PeT L
652 L
S§8C°L
68Z°L
18€°L
0k "L
6EV L
09F "L
LS L
£€85°L
Z6S°L
b6S L
LeL'L

Me

X
= || £
o = o
sl o O
olloe A
_ < O
¥ =
c
=l | 2
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L8L L—

L bda
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<A H0
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140.53
140.35

138.44

137.26
13711
132.21
130.90
129.50
129.26

129.15

128.02
127.87
12755
127.10

127.07

126.98
126.03
124.91
122.05

121.69

11776

120.16
77.46

T7:15
76.83

eSS

—_—21.35

Ph

Me

Ph 3bx

13C NMR:
Solvent:

100 MHz
cDCl;

Current Data Parameters

NAME Dr. A HAJRA-2021-13C

EXPNO 299
FROCNO 1

F2 - Acquisition Parameters
Date 20210818
Time 19.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgdc
D 32768
SOLVENT cDel3
640

24038.461 Hz

0.733596 Hz

0.6815744 sec
186.42

2.00000000 sec

0.03000000
1

CHANNEL f1 =
100.6278588
13C

8.90
54.00000000 W

= CHANNEL f2 =
400.151600¢
NUC2 1H
CPDPRG (2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W

FZ - Processing parameters
SI 16384

SF 100.6177842 MHz
WDwW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00

T T T
210 200 19

T T
0 180 170 1

T T T
60 150 140

T T
130 120

T T
110 100

T
90

T T
80 70

S100

T
60

T T T
50 40 30

T T T
20 10 0

ppm
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TH NMR: 400 MHz
Solvent: CDCl,

PELT9—=
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790" L
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149.56
139.74

138.85
133,27

AN

129.28
128.03
127.04

12613

126.785

125.98

125.49
125.09
123.48

N

123.25

122.37
122.14

120.52

118.02

——

7747

71.18
76.83

3¢ NMR:
Solvent:

100 MHz
CDCl,

Current Data Parameters

NAME Dr. A HAJRA-2022-13C
EXPNO B
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220109
Time 13.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 32768
SOLVENT CDC13
NS 120
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 62.69
DW 20.800 usec
DE 6.50 usec
TE 290.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l = =
100.6278588 MHz
13C

ec

8.90 us
54.00000000 W

- CHANNEL f2 m=mm====
SFO2Z 400.1516006 MHz

NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
16384

SF 100.6177961 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

EC 1.40

e A A S AUl O

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
90

T
80

5102

T T
50 40

T T
30 20

T 1
10 ppm
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TH NMR: 400 MHz
Solvent: CDCI;
J
""" | RERDEEIRES RERERELLEY RERERZEERD A LER AR | T T T T T | Wi
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149.58
139.26

136.99
136.90

132.90

n
o
o
o~

13171

128,97

128.13
127.02

126.88

126.64
125..57

123,55

122.30
122.19
120.53

118.09

S (e

7747

77.15
76.83

<

2149

Ph

Me

3br

13C NMR:
Solvent:

100 MHz
CDCl,

1980

T
180

T
170

T
160

150

T
140

130

T
120

T
110

T
100

T T
S0 80

5104

T
70

T T T
60 50 40

T T
30 20

10 ppm

Current Data Parameters

NAME Dr. A HAJRA-2020-13C
EXPNO 382
PROCNO I

F2 - Acquisition Parameters
Date_ 20201230

Time 13.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

TD 32768
SOLVENT CDC13

N§ 480

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 106.66

bW 20.800 usec
DE 6.50 usec
TE 294.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO i

PCPD2
PLW2

PLW12
PLW13

= B

CHANNEL f1 =
100.6278588 MHz
13C

0 usec

8.9
54.00000000 W

== CHANNEL f2 = =
400.1516006 MHz
1H
[2 waltz1lé
80.00 usec
12.00000000 W
.32231000 W

0.16212000 W

rocessing parameters
16384
100.6177872 MHz
EM
0
1.00 Hz
0
1.40
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TH NMR: 400 MHz
Solvent: CDCI;
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860°L
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TEL L
FLT L

2

SkT L
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[ree T AR |
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el

W

T

1

77.47
7.5

76.83

e

Ph

3cr

13C NMR:
Solvent:

100 MHz
CDCl,

- L: Se—

"

Current Data Parameters

NAME Dr. A HAJRR-2021-13C
EXPNO 161
PROCNO 1
F2 - Bcquisition Parameters
Date 20210324
Time 3,27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgdc
TD 32768
SOLVENT CDC13
NS 880
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
RQ 0.6815744 sec
RG 120.16
ow 20.800 usec
DE usec
TE K
D1 sec
D11 sec
TDO
CHANNEL f1
100.627858
13C.
8.90 usec

54.00000000 W

. usec
12.00000000 W
0.32231000 W

T
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T
180

T
170

T
160

T
150

T
140

T
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T
120

T
110

100

T T
90 80
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20

10 ppm
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400 MHz
CDCl,

TH NMR
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T115
76.83

77.46
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3dr

Cl

13C NMR: 100 MHz

Solvent: CDCI;

Current Data Parameters

NAM] Dr. A HAJRA-2021-13C
EXPNO 183
PROCNO &

F2 - Acquisition Parameters
Date 20210408

Time 20.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgdc

D 32768
SOLVENT cDCl13

NS 256

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 1B6.42

DW 20.800 usec
DE 6.50 usec
TE 299.3 K

D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
======== CHANNEL fl =

SFO1 100.6278588 MHz

Processing parameters
16384
77844

EM

100.

1.00 Hz

00

T T T T
190 180 170 160

150

140

T

130

120

110

100

5108

20

T
10 ppm



Br
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400 MHz
CDCl,

TH NMR

Solvent
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123,32

122.67
12236
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n
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o
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118.11

Sssl=
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~nm
<~ ©
e Current Data Parameters
s NAME Dr. A HAJRA-2021-13C
EXPNO 190
PROCNO 1
F2 - Acquisition Parameters
— Date_ 20210408
Time 14.12
N Br INSTRUM spect
o PROBHD 5 mm PABBO BB/
N PULPROG zgdc
TD 32768
SOLVENT €DCl13
NS 640
DS 2
3er SWH 24038.461 Hz
F’I] FIDRES 0.733596 Hz
nQ 0.6815744 sec
RG 148.91
13 DW 20.800 usec
. DE 6.50 usec
C NMR: 100 MHz ™ 2958 K
D1 2.00000000 sec
D11 0.03000000 sec
Solvent: CDC|3 DO 1
= CHANNEL f1 =
100.6278588 MHz
13c
B.90 usec

54.00000000 W

CHANNEL f2 ==
400.1516006 MHz

NUC2 1H
CPDPRG (2 waltzl6
PCPD2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.32231000 W
F2 - Processing parameters
SI 16384
SF 100.6177858 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB )
PC 1.00

v \deitnoiapmieg o Y

T
190

T
180

T
170

T
160

T
150

T
140

130

T
120

T
110

T
100

T T T T T T T T T 1
9 80 70 60 50 40 30 20 10 ppm
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3¢ NMR:
Solvent:

100 MHz

CDCl,

T
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T
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T
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T
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T
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T
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T
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T
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T
90 80
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T
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T
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10 ppm

Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 151
PROCNO %

F2 - Acquisition Parameters
Date_ 20210323

Time 9.51
INSTRUM spect

PROBHD 5 mm PRBBO BB/
PULPROG

TD

SOLVENT

CHANNEL f2
400.151

- Processing parameters
16384

100.6177873 MHz
EM

1.00 Hz

1.40



mmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmm
oooooooooooooooooooooooooo

rrrrrrrrrrrrrrrrrrrrrrrrrrrr

2, 285

Hsows A0 MANDONMAHO T~ O~ 000
oo~ 0N HO®OWMAOOEWW M 0N
Ywwwvy ANl NA A A0 000000000
L o o o S el ol ol o o o o N N R AR

8.011
—7.719
—7.697

NV, NS SWWW 7|

——6.768
—6.727

Me

-
N

Ph 3gr

"H NMR: 400 MHz
Solvent: CDCI;
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Current Data Parameters
NEME Dr. A HAJRA-2021-13C
Me EXENO 209
PROCNO 1
F2 - Acquisition Parameters
= Date 20210414
N Time 2.38
~ . INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG zgpg30
TD 32768
SOLVENT cDC13
— NS 512
3 DS 2
Ph gl‘ SWH 24038.461 Hz
FIDRES 0.733596 Hz
A0 0.6815744 sec
13 RG 77.59
DW 20.800 usec
C NMR: 100 MHz o .50 usec
D1 2.00000000 sec
Solvent: CDCI; s 0.03000000 sec
== CHANNEL fl = -
100. 6278588 MHz
13¢
8.90 usec
54.00000000 W
CHANNEL £2
400.1516006 MH
1H
waltzlé

0.00 usec
2.00000000 W
2231000 W

F2 - Processing

SF 100.6

G i e SV SV SRR —

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 80 70 60 50 40 30 20
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13C NMR: 100 MHz
Solvent: CDCI;

Current Data Parameters

NAM] Dr. A HAJRA-2021-13C
EXPNO 257
PROCNO 1

F2? - Acquisition Parameters
Date_ 20210621
Time 13.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 327¢8B
SOLVENT CDC13

NS 220

Ds

SWH 4038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec

8.90 usec
00000000 W

it

.1516006 MHz
1H

cessing parameters
16384
7872 MHz

T
190

T
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T
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T
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T
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140
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T
110

T
100

T
90

5116

T
80

T T T T T T T
70 60 50 40 30 20

10 ppm



—_—g.113

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

mmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmm

hhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1% T TSz

——6.879
—6.838

F
S
N

3ir PH

H NMR: 400 MHz
Solvent: CDCI;
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C
F EXPNO 23
— PROCNO 1
N F2 - Acquisition Parameters
=~ ’ Date_ 20210113
N Time 2.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
. TD 32768
3lr SOLVENT CDC13
Ph NS 420
Ds 2
SWH 24038.461 Hz
13 FIDRES D.733§;96 Hz
- at a. .
C NMR: 100 MHz - sigen ae

Solvent: CDCI; ==

8.90 v
54.00000000 W

CPDPRG[2

PCPD2 90.00 usec
PLW2 12 W
PIW12 W
PLW13 W
F2 - Processing parameters
SI 16384

SF 8

WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

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 80 70 60 50 40 30 20 10 ppm
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TH NMR: 400 MHz
Solvent: CDCl;
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 122
PROCNO 1
F2 - RAcquisition Parameters
Date 20210304
Time 18.44
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
TD 327¢€8
SOLVENT CDC13
NS 120
DS 2
SWH 24038.461 Hz
3¢ NMR: 100 MHz 8073545 &
- AQ 0.68157
RG
- DW

Solvent: CDCI;, e
TE
D11 0.030000¢ sec
TDO

CHRNNE
1

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 80 70 60 50 40 30 20 10 ppm
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"H NMR: 400 MHz
Solvent: CDCI;
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Ph

13C NMR:
Solvent:

100 MHz
CDCl;

Current Data Parameters

NAME Dr. A HAJRA-2021-13C

EXPNO 13

PROCNO 1

F2 - Acquisition Parameters

Date 20210106

Time 10.03

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 32768

SOLVENT CDC13

NS 650

Ds 2

SWH 24038.461 Hz

FIDRES 0.733596 Hz

AQ 6815744 sec

RG

DW

DE

TE

D1

D11

TDO

==== CHANNEL fl ========
100.6278588 MHz
13¢
8.90
54.000000
CHANNEL f2 =

400.1516006
1H

ing parameters

81 16384

SF 100.6177843 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T
190

T
180

T
170

T
160

T
150

T
140
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T
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T
110

T
100

T
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TH NMR: 400 MHz

Solvent: CDCI;
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Cl

3¢ NMR:
Solvent:

FONNOITD AN TN TOOOM D
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S G T et geb Sc e @ et Te fg a8 o gt g i 7 < o e
COVLON TN~ OOVNMNO R .. .
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Dl B B B T B B B B B B B B R | - o
Current Data Parameters
- NAME Dr. A HAJRA-2021-13C
EXPNO 58
N Me PROCNO 1
~ 7
N F2 - Acquisition Parameters
Date 20210203
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
311- PULPROG z9pg30
Ph ™D 32768
SOLVENT CDC13
410
2
100 MHZ 24038.461 Hz
sec
CDCl;
usec
K
2.00000000 sec
0.03000000 sec
s
CHANNEL f1 = =
100.6278588 MHz
13C
8.90 usec
54.00000000 W
516006 MHz
1H
waltzlé
CPD2 0.00 usec
PLW2 12.00000000 W
PLW12 0 231000 W
PLW13 212000 W
F2 - Processing parameters
S 16384
SF 100.6177887 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
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 80 70 60 50 40 30 20 10 ppm
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TH NMR: 400 MHz
Solvent: CDClI;
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Current Data Parameters
F NAME Dr. A HAJRA-2021-13C
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
- Date_ 20210105
N CI Time 13.22
~ 7 INSTRUM spect
N PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT cDCl3
NS 480
Ds 2
Ph 3ml’ SWH 24038.461 Hz
FIDRES 0.733596 Hz
RQ 0.6815744 sec
13 RG 106.66
C NMR: 100 MHz| 25,500 e
TE 293.6 K
D1 2.00000000 s
SOIVent: CDCI3 D11 0.03000000 :iﬁ
TDO 1

CHANNEL f1 ==
100.6278588 MHz
13C
8.90 usec

54.00000000 W

= CHANNEL £f2 =
SFO2 400.1516006
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
ST 16384
SF 100.6177887 MHz
WDW EM
58B 0
LB 1.00 Hz
GB 0
PC 1.40

A ot b s st o s s

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 80 70 60 50 40 30 20 10 ppm
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13C NMR: 100 MHz
Solvent: CDCI;
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C
EXPNO 463
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211128
Time 19.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CcDC13
NS 400
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 106.66
DW 20.800 usec
DE 6.50 usec
TE 297.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
- = CHANNEL f1 == -
SFO1 100.6278588 MHz
NUC1 13C
Pl 8.90 usec
PLW1 54.00000000 W
= CHANNEL f2 ========
400.1516006 MHz
1H
CPDPRG [ 2 waltzl6
PCED2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
51 16384

SF 100.6177855 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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3¢ NMR:
Solvent:
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Current Data Parameters

NAME Dr. A HAJRA-2021-13C

EXPNO 473

PROCNO 1

F2 - Acquisition Parameters

Date_ 20211205

Time 17.34

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 32768

SOLVENT CDC13

NS 380

Ds 2

SWH 24038.461 Hz

FIDRES 0.733596 Hz

0.6815744 sec

RG 30,11

oW 20.800 usec

DE 6.50 usec

TE 295.7 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

CHANNEL £

100.6278588 MHz

13¢c

8.90 usec
54.00000000 W

CHANNEL f2
400.1516006 MHz
1H

waltzlé
90.00
12.00000000 W
0.32231000 W
0.16212000 W

usec

F2 - Processing parameters

SI 16384

SF 100.6177948 MHz
WDW EM
SSB )

LB 1.00 Hz
GB 0

PC 1.40



