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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 (0) and the signals were reported as s (singlet), d
(doublet), t (triplet), m (multiplate) and coupling constants (J) were given in Hz. 3C{'H}
NMR spectra were recorded at 100 MHz in CDCl; solution. NMR data are reported relative
to residual CHCl; ('H, 6 = 7.26 ppm) and CDCl; (13C, 6 = 77.16 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's) were determined after

recrystallization of solid compounds from a solution of dichloromethane/petroleum ether

(1:3).
1.2. Light Information:

Kessil 34 W blue LED (Model No. H150-BLUE) was used as a light source for light

promoted reactions.
Rating of LED: 24VDC 1.5A 34W
Model: HI50-BLUE

Range of wavelength: 450-530 nm. Manufacturer: Kessil, 1689 Regatta blvd, Richmond,
CA94804 (www.kessil.com).
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2. Experimental Procedures:

2.1. Typical Experimental Procedure for 3b:

4CzIPN (3 mol %) SiPhs
I H 0,
N ) K,CO3 (10 mol %) N
1b CH,CN (2 ml ) 3b
Blue LEDs,air
RT, 24 h

A mixture of 2-(p-tolyl)-2H-indazole (1b) (0.25 mmol, 52.0 mg), Ph;SiH (2) (2.0 equiv.,
130.2 mg), 4CzIPN (3 mol%, 5.9 mg), Pr;SiSH (10 mol%, 4.8 mg), K,CO;3 (10 mol%, 3.5
mg) and CH3CN (2 ml) were added to an oven-dried reaction vessel (tube) equipped with a
magnetic stirrer, and the reaction vessel was irradiated with Kessil 34 W blue LED at room
temperature under open air atmosphere for 24 h. The progress of the reaction was monitored
by 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 to afford the pure products.

3. Gram-Scale Synthesis for 3b:

4CzIPN (3 mol %) SiPhs
- Pr;SiSH (10 mol %
CE\,NOMe T PhysiH —eoon o), = N@M .
N ) K,COj3 (10 mol %) <N
1b CHZCN (20 mi ) 3b, 74%
5 mmol Blue LEDs,air
RT, 24 h

A mixture of 2-(p-tolyl)-2H-indazole (1b) (5.0 mmol, 1.04 g), Ph;SiH (2.0 equiv., 2.60 g),
4CzIPN (3 mol%, 118.3 mg), ‘Pr;SiSH (10 mol%, 95.2 mg), K,CO5 (10 mol%, 69.1 mg) and
CH;CN (20 ml) were added to an oven-dried reaction vessel (tube) equipped with a magnetic
stirrer, and the reaction vessel was irradiated with Kessil 34 W blue LED at room temperature
under open air atmosphere for 24 h. The progress of the reaction was monitored by 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
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of petroleum ether and ethyl acetate (92:08) as an eluting solvent to afford the pure product
3b (1.72 g, 74%) as a white solid.

4. Synthetic Utility:?

SiPhs Br
NBS (5 equiv.) —
~ N@—Me < N Me
<\ CHsCN (2 ml) N
3b RT, 24 h 4b, 83%

A 25 mL flame-dried Schlenk tube equipped with a magnetic stir bar was charged with N-
Bromosuccinimide (NBS) (177.9 mg, 5.0 equiv.), 3b (93.3 mg, 0.2 mmol), fresh distilled
CH,Cl, or MeCN (2.0 mL) were then added under argon atmosphere. The reaction mixture
was allowed to stir at room temperature for 24 h. The reaction mixture was diluted with ethyl
acetate. The residue was purified by silica gel flash chromatography to afford the

corresponding compound 4b in 83% yield.

5. Starch-lodide Test for the Detection of Hydrogenperoxide:?

After the completion of reaction (monitored by TLC), aqueous potassium iodide solution was
added to the reaction mixture. The aqueous layer turned to light brown-blue colour and the
colour was enhanced by addition of starch. To the same aqueous layer, aqueous sodium

thiosulfate solution was added and the aqueous layer immediately turned colourless.

The chemical equations involved in this reaction:

HyO, +  2Klagy ——— l2@q) + 2K, (brown-blue colour solution)

12 @) + 2S,04% (aq) 2l (aq) + S4,06% (aq) (colourless solution)
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6. Characterization Data for the Synthesized Products:

SiPh,

O

2-Phenyl-3-(triphenylsilyl)-2H-indazol (3a): White solid (82%, 92.7 mg); R,= 0.50 (PE/EA
=92:08), M.P. 151-152 °C; '"H NMR (400 MHz, CDCl;): § 7.89 (d, /= 8.8 Hz, 1H), 7.48 (d,
J=6.8 Hz, 6H), 7.38 (t, J = 7.6 Hz, 3H), 7.34-7.27 (m, 7H), 7.15-7.09 (m, 3H), 6.98 (d, J =
7.6 Hz, 2H), 6.91-6.86 (m, 2H); C{'H} NMR (100 MHz, CDCls): ¢ 149.4, 142.0, 136.2,
132.9, 131.9, 131.5, 129.9, 128.7, 128.3, 128.1, 126.8, 126.2, 122.7, 122.2, 117.9; HRMS
(ESI-TOF) m/z: [M + H]" Calcd for [C3;H,sN,Si]™: 453.1782; found: 453.1794.

SiPh,

-
Sen
N

2-(p-Tolyl)-3-(triphenylsilyl)-2H-indazole (3b): White solid (85%, 99.0 mg); Ry = 0.50
(PE/EA = 92 : 08), M.P. 177-178 °C; '"H NMR (400 MHz, CDCl): 6 7.88 (d, J = 8.8 Hz,
1H), 7.45 (d, J = 6.8 Hz, 6H), 7.37 (t,J = 7.6 Hz, 3H), 7.32-7.29 (m, 1H), 7.27-7.24 (m, 6H),
6.97 (d, J = 8.0 Hz, 2H), 6.87 (d, J = 3.6 Hz, 2H), 6.72 (d, J = 8.0 Hz, 2H), 2.21 (s, 3H);
BC{'H} NMR (100 MHz, CDCl5): 6 149.3, 139.5, 138.6, 136.2, 135.1, 132.9, 131.7, 129.7,
128.8, 128.0, 126.5, 126.1, 122.6, 122.1, 117.9, 21.1; HRMS (ESI-TOF) m/z: [M + H]" Calcd
for [C3,H27N,Si]*: 467.1938; found: 467.1940.

2-(4-Methoxyphenyl)-3-(triphenylsilyl)-2H-indazole (3c): White solid (70%, 84.4 mg); R, =
0.50 (PE/EA =88 : 12), M.P. 198-199 °C; '"H NMR (400 MHz, CDCl5): ¢ 7.85 (d, J = 8.0 Hz,
1H), 7.45-7.43 (m, 6H), 7.36 (t,J = 7.6 Hz, 3H), 7.31-7.24 (m, 7H), 6.99-6.95 (m, 2H), 6.88-
6.82 (m, 2H), 6.43-6.39 (m, 2H), 3.69 (s, 3H); BC{'H} NMR (100 MHz, CDCl3): ¢ 159.6,
149.3, 136.2, 135.1, 132.9, 131.9, 131.7, 129.8, 128.0, 127.9, 126.1, 122.6, 122.1, 117.8,
113.4, 55.5; HRMS (ESI-TOF) m/z: [M + H]" Calcd for [C3,H,7N,0Si1]": 483.1887; found:
483.1901.

SiPh,

2-(4-(tert-Butyl)phenyl)-3-(triphenylsilyl)-2H-indazole (3d): White solid (81%, 103.0 mg);
R;=0.50 (PE/EA =93 : 07), M.P. 155-156 °C; '"H NMR (400 MHz, CDCl;): ¢ 7.88 (d, J =
8.8 Hz, 1H), 7.49-7.47 (m, 6H), 7.38-7.34 (m, 3H), 7.32-7.29 (m, 1H), 7.28-7.24 (m, 6H),
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7.06 (d, J = 8.0 Hz, 2H), 6.97 (d, J = 8.8 Hz, 2H), 6.88-6.87 (m, 2H), 1.22 (s, 9H); BC{'H}
NMR (100 MHz, CDCls): 6 151.5, 149.3, 139.4, 136.2, 133.0, 131.8, 131.4, 129.8, 128.0,
126.27, 126.20, 125.3, 122.6, 122.1, 117.9, 34.6, 31.3; Anal. Calcd for C;5H3,N,Si: C, 82.63;
H, 6.34; N, 5.51; Found: C, 82.78; H, 6.37; N, 5.61%.

SiPh,

-
@N@COZEt
N

Ethyl 4-(3-(triphenylsilyl)-2H-indazol-2-yl)benzoate (3¢): White solid (83%, 108.8 mg); R,=
0.50 (PE/EA =88 : 12), M.P. 162-163 °C; 'H NMR (400 MHz, CDCl5): ¢ 7.88 (d, J = 8.8 Hz,
1H), 7.63 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 6.8 Hz, 6H), 7.38 (d, J = 7.6 Hz, 3H), 7.34-7.30
(m, 1H), 7.28-7.24 (m, 6H), 7.20 (d, J = 8.4 Hz, 2H), 6.91-6.85 (m, 2H), 4.38-4.33 (m, 2H),
1.39 (t, J = 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl;): 6 165.7, 149.7, 145.4, 136.2,
132.6, 132.1, 131.8, 130.4, 130.0, 129.7, 128.2, 126.7, 126.6, 122.7, 122.5, 118.0, 61.2, 14.4;
HRMS (ESI-TOF) m/z: [M + H]* Calcd for [C34Hy9 N2O,Si]*: 525.1993; found: 525.1998.

SiPh,

/
N

2-(4-(Trifluoromethyl)phenyl)-3-(triphenylsilyl)-2H-indazole (3f): White solid (79%, 102.8
mg); R,=0.50 (PE/EA =90 : 10), M.P. 171-172 °C; 'H NMR (400 MHz, CDCls): J 7.89 (d,
J = 8.4 Hz, 1H), 7.49-7.47 (m, 6H), 7.41-7.37 (m, 3H), 7.36-7.32 (m, 2H), 7.29 (d, J = 7.6
Hz, 5H), 7.25-7.21 (m, 4H), 6.94-6.91 (m, 2H); BC{'H} NMR (100 MHz, CDCIl;): ¢ 149.6,
144.6, 136.1, 132.4, 132.2 (q, J = 226.0 Hz), 132.0, 130.6 (d, J = 32.0 Hz), 130.1, 128.2,
127.2,126.7, 126.2 (q, J =271.0 Hz), 125.4 (q, J = 4.0 Hz), 122.7, 122.6, 117.9; Anal. Calcd
for C3,Hp3 F3N,Si: C, 73.82; H, 4.45; N, 5.38%; Found: C, 74.00; H, 4.43; N, 5.30%.

SiPh;

T
N

2-(4-Fluorophenyl)-3-(triphenylsilyl)-2H-indazole (3g): White solid (78%, 91.7 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 162-163 °C; 'H NMR (400 MHz, CDCl5): 6 7.54 (d, J = 8.8 Hz,
1H), 7.35-7.33 (m, 6H), 7.27 (t, J = 7.6 Hz, 3H), 7.22-7.13 (m, 7H), 6.95-6.92 (m, 2H), 6.79-
6.73 (m, 2H), 6.53-6.47 (m, 2H); *C{'H} NMR (100 MHz, CDCl;): 6 162.4 (C-F, Jcr=
247.0 Hz), 149.4, 138.13, 138.11, 136.1, 135.1, 132.6, 132.1, 131.8, 130.0, 128.6 (C—F, 3Jc_f
=9.0 Hz), 128.1, 126.5, 122.5 (C-F, %2Jc—r= 25.0 Hz), 117.9, 115.1 (C-F, 2Jc—r = 23.0 Hz);
HRMS (ESI-TOF) m/z: [M + H]J" Calcd for [C3;Hy4 FN,Si]*: 471.1687; found: 471.1703.

SiPh,

—
T
N

2-(4-Chlorophenyl)-3-(triphenylsilyl)-2H-indazole (3h): White solid (69%, 84.0 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 184-185 °C; 'H NMR (400 MHz, CDCl;): ¢ 7.86 (d, J = 8.8 Hz,
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1H), 7.46 (d, J = 6.8 Hz, 6H), 7.40 (t, J = 7.6 Hz, 3H), 7.34-7.27 (m, 7H), 7.01 (d, J = 8.8 Hz,
2H), 6.90-6.86 (m, 4H); 3C{'H} NMR (100 MHz, CDCl5): 6 149.5, 140.5, 136.2, 134.7,
132.6, 132.1, 131.9, 130.0, 128.4, 128.2, 128.1, 126.5, 122.6, 122.4, 117.9; Anal. Calcd for
C;31Hy3CIN,SI: C, 76.44; H, 4.76; N, 5.75; Found: C, 76.24; H, 4.81; N, 5.63%.

SiPh,

-
St
N

2-(4-Bromophenyl)-3-(triphenylsilyl)-2H-indazole (3i): White solid (75%, 99.6 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 187-188 °C; 'H NMR (400 MHz, CDCl5): ¢ 7.86 (d, J = 8.8 Hz,
1H), 7.45 (d, J= 7.2 Hz, 6H), 7.41 (t, J= 7.2 Hz, 3H), 7.33-7.27 (m, 7H), 7.04 (d, J = 8.4 Hz,
2H), 6.95 (d, J = 8.4 Hz, 2H), 6.91-6.86 (m, 2H); BC{'H} NMR (100 MHz, CDCls): ¢ 149.5,
140.9, 136.1, 132.5, 132.1, 131.9, 131.4, 130.0, 128.3, 128.2, 126.5, 123.0, 122.6, 122.4,
117.9; HRMS (ESI-TOF) m/z: [M + Na]* Calcd for [C3;Hp;BrN,NaSi]*: 553.0706; found:
553.0706.

SiPh;
-
N
Me

2-(m-Tolyl)-3-(triphenylsilyl)-2H-indazole (3j): White solid (83%, 96.8 mg); R, = 0.50
(PE/EA =92 : 08), M.P. 183-184 °C; 'H NMR (400 MHz, CDCl3): ¢ 7.88 (d, J = 8.8 Hz,
1H), 7.49-7.47 (m, 6H), 7.39-7.35 (m, 3H), 7.33-7.27 (m, 7H), 6.99-6.97 (m, 1H), 6.90-6.87
(m, 5H), 2.02 (s, 3H); *C{'H} NMR (100 MHz, CDCl;): ¢ 149.4, 141.9, 138.3, 136.2, 135.9,
132.9, 131.8, 129.8, 129.5, 128.2, 128.0, 127.6, 126.1, 123.8, 122.6, 122.1, 117.9, 20.9;
HRMS (ESI-TOF) m/z: [M + H]" Calcd for [C3,H»7N,Si]": 467.1938; found: 467.1936.

SiPhg
—
N
OMe

2-(3-Methoxyphenyl)-3-(triphenylsilyl)-2H-indazole (3k): White solid (85%, 102.5 mg); R,
= 0.50 (PE/EA = 88 : 12), M.P. 196-197 °C; 'H NMR (400 MHz, CDCls): 6 7.88 (d, J = 8.8
Hz, 1H), 7.50-7.48 (m, 6H), 7.38 (t, J = 7.6 Hz, 3H), 7.33-7.26 (m, 7H), 6.91-6.83 (m, 3H),
6.74 (d, J= 8.0 Hz, 1H), 6.66-6.62 (m, 2H), 3.38 (s, 3H); *C{'H} NMR (100 MHz, CDCl5):
0 159.2, 149.4, 143.0, 136.2, 132.9, 131.8, 131.5, 129.9, 129.3, 128.0, 126.2, 122.7, 122.2,
119.2, 118.0, 115.9, 111.6, 55.0; Anal. Calcd for C;,H,6N,0OSi: C, 79.63; H, 5.43; N, 5.80;
Found: C, 79.79; H, 5.39; N, 5.88%.

SiPh,
-
N
Cli
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2-(3-Chlorophenyl)-3-(triphenylsilyl)-2H-indazole (31): ): White solid (73%, 88.0 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 168-169 °C; '"H NMR (400 MHz, CDCls): ¢ 7.86 (d, J = 8.8 Hz,
1H), 7.50-7.48 (m, 6H), 7.39 (t, J= 7.2 Hz, 3H), 7.33-7.27 (m, 7H), 7.11-7.10 (m, 1H), 7.07-
7.04 (m, 2H), 6.92-6.87 (m, 3H); 3*C{'H} NMR (100 MHz, CDCl;): ¢ 149.5, 142.9, 136.1,
134.0, 132.6, 132.0, 131.9, 130.1, 129.4, 129.0, 128.2, 127.4, 126.6, 125.0, 122.7, 122.5,
118.0; HRMS (ESI-TOF) m/z: [M + HJ" Calcd for [Cs1Hp4CIN,Si]*: 487.1392; found:
487.1387.

SiPh,
—
oetes
N
cl

2-(3-Chloro-4-fluorophenyl)-3-(triphenylsilyl)-2H-indazole (3m): White solid (87%, 109.8
mg); R,=0.50 (PE/EA =92 : 08), M.P. 177-178 °C; 'H NMR (400 MHz, CDCls): J 7.86 (d,
J=28.8 Hz, 1H), 7.50 (d, J = 6.8 Hz, 6H), 7.42 (t, J= 7.6 Hz, 3H), 7.35-7.30 (m, 7H), 7.14-
7.12 (m, 1H), 7.04-7.00 (m, 1H), 6.93-6.88 (m, 2H), 6.71 (t, J = 8.8 Hz, 1H); *C{!H} NMR
(100 MHz, CDCl;): ¢ 158.0 (C-F, 'Jer = 251.0 Hz), 149.5, 138.56, 138.53, 136.1, 132.4
(C-F, 3Jcr=9.0 Hz), 131.8, 130.2, 129.6, 128.2, 126.79, 126.76, 126.72, 122.6 (C—F, 3Jc_r
=3.0 Hz), 120.8 (C-F, 2Jc=19.0 Hz), 117.9, 116.0 (C—F, 2Jc_g = 22.0 Hz); Anal. Calcd for
C51HCIFN,Si: C, 73.72; H, 4.39; N, 5.55; Found: C, 73.91; H, 4.36; N, 5.61%.

SiPh,

1993w,

5-Fluoro-2-phenyl-3-(triphenylsilyl)-2H-indazole (3n): White solid (72%, 84.6 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 157-158 °C; 'H NMR (400 MHz, CDCl;): 6 7.85-7.82 (m, 1H),
7.46-7.44 (m, 6H), 7.40-7.36 (m, 3H), 7.27 (t, J = 8.0 Hz, 6H), 7.13-7.08 (m, 4H), 6.99-6.95
(m, 2H); BC{'H} NMR (100 MHz, CDCl;): 6 158.3 (C-F, 'Jc_r = 238.0 Hz), 146.8, 141.9,
136.1, 132.5, 131.7, 131.5 (C-F, 3Jc—r = 11.0 Hz), 130.0, 128.9, 128.5, 128.2, 126.7, 119.9
(C=F, 3Jc—r = 10.0 Hz), 117.8 (C—F, 2Jc_f = 29.0 Hz), 105.2 (C-F, %Jc_ = 24.0 Hz); Anal.
Calcd for C3;H»3FN,Si: C, 79.12; H, 4.93; N, 5.95; Found: C, 79.33; H, 4.97; N, 5.86%.

SiPh,

Ca
N

5-Fluoro-2-(p-tolyl)-3-(triphenylsilyl)-2H-indazole (30): White solid (76%, 92.0 mg); Ry =
0.50 (PE/EA =92 : 08), M.P. 183-184 °C; 'H NMR (400 MHz, CDCl5): ¢ 7.83-7.80 (m, 1H),
7.43-7.41 (m, 6H), 7.37 (t, J=7.6 Hz, 3H), 7.27 (d, /= 7.6 Hz, 4H), 7.24 (d, J = 3.2 Hz, 2H),
7.11-7.06 (m, 1H), 6.93 (d, J = 8.0 Hz, 2H), 6.71 (d, J = 8.0 Hz, 2H), 6.35-6.32 (m, 1H), 2.19
(s, 3H); BC{'H} NMR (100 MHz, CDCls): ¢ 158.2 (C—F, Jc_ = 239.0 Hz), 146.7, 139.4,
138.8, 136.1, 132.5, 131.8, 131.3 (C-F, 3Jcr = 11.0 Hz), 129.8, 128.9, 128.1, 126.4, 119.8
(C—F, 3Jc—p = 10.0 Hz), 117.6 (C—F, 2Jc_f = 29.0 Hz), 105.2 (C-F, %Jo— = 24.0 Hz), 21.1;
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Anal. Calcd for C;,H,sFN,Si: C, 79.31; H, 5.20; N, 5.78; Found: C, 79.14; H, 5.22; N,
5.88%.

SiPh,

—
\©:<,N4©—OMG
N

5-Fluoro-2-(4-methoxyphenyl)-3-(triphenylsilyl)-2H-indazole (3p): White solid (68%, 85.1
mg); R, = 0.50 (PE/EA = 87 : 13), M.P. 202-203 °C; 'H NMR (400 MHz, CDCls): 6 7.84-
7.81 (m, 1H), 7.46-7.44 (m, 6H), 7.39 (t, J = 7.6 Hz, 3H), 7.30-7.26 (m, 6H), 7.12-7.07 (m,
1H), 7.00-6.96 (m, 2H), 6.44-6.41 (m, 2H), 6.36-6.33 (m, 1H), 3.70 (s, 3H); BC{'H} NMR
(100 MHz, CDCl3): 6 159.8, 158.3 (C-F, Jer = 239.0 Hz), 146.6, 136.2, 134.9, 132.6,
132.2, 131.3 (C-F, 3Jc—= 11.0 Hz), 130.0, 128.1, 127.9, 119.8 (C-F, 3Jc—r= 9.0 Hz), 117.8
(C-F, %Jcr = 29.0 Hz), 113.6, 105.2 (C-F, %Jor = 25.0 Hz), 55.6; Anal. Calcd for
C3,H,sFN,OSi: C, 76.77; H, 5.03; N, 5.60; Found: C, 76.64; H, 4.99; N, 5.53%.

SiPh,

-
N

2-(4-Chlorophenyl)-5-fluoro-3-(triphenylsilyl)-2H-indazole (3q): White solid (79%, 99.7
mg); R, = 0.50 (PE/EA = 92 : 08), M.P. 204-205 °C; 'H NMR (400 MHz, CDCls): ¢ 7.85-
7.81 (m, 1H), 7.47-7.40 (m, 9H), 7.30 (t, J = 7.6 Hz, 6H), 7.14-7.09 (m, 1H), 7.01 (d, J=17.2
Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 6.38 (d, J = 10.0 Hz, 1H); BC{'H} NMR (100 MHz,
CDCl3): 6 158.4 (C—F, 'Jo—r = 239.0 Hz), 146.9, 140.3, 136.1, 134.9, 132.3, 132.2, 131.5
(C-F, 3Jc—r=12.0 Hz), 130.1, 128.5, 128.3, 128.0, 119.9 (C—F, 3Jc= 10.0 Hz), 118.1 (C-F,
2Je-r=29.0 Hz), 105.2 (C—F, 2Jc_r= 25.0 Hz); Anal. Calcd for C3;H,,CIFN,Si: C, 73.72; H,
4.39; N, 5.55; Found: C, 73.91; H, 4.44; N, 5.63%.

SiPh,

-0

5-Chloro-2-phenyl-3-(triphenylsilyl)-2H-indazole (3r): White solid (81%, 98.6 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 163-164 °C; '"H NMR (400 MHz, CDCls): 6 7.79 (d, J = 8.8 Hz,
1H), 7.45 (d, J="7.2 Hz, 6H), 7.38 (t, J = 7.6 Hz, 3H), 7.28 (d, /= 7.6 Hz, 6H), 7.24-7.21 (m,
1H), 7.12-7.08 (m, 3H), 6.96 (t, J = 8.0 Hz, 2H), 6.68 (d, J = 1.2 Hz, 1H); BC{'H} NMR
(100 MHz, CDCl5): ¢ 147.7, 141.7, 136.1, 135.0, 132.3, 131.6, 130.1, 128.9, 128.5, 128.2,
127.7, 127.6, 126.6, 121.4, 119.4; HRMS (ESI-TOF) m/z: [M + H]" Caled for
[C31Ho4CIN,Si]": 487.1392; found: 487.1391.

Cl

SiPh,

-
N

5-Chloro-2-(p-tolyl)-3-(triphenylsilyl)-2H-indazole (3s): White solid (65%, 81.4 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 196-197 °C; '"H NMR (400 MHz, CDCls): 6 7.79 (d, J = 9.2 Hz,

Cl
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1H), 7.43 (d, J= 6.8 Hz, 6H), 7.39 (t, J= 7.6 Hz, 3H), 7.27 (d, /= 8.0 Hz, 6H), 7.23-7.21 (m,
1H), 6.94 (d, J = 8.4 Hz, 2H), 6.73-6.69 (m, 3H), 2.20 (s, 3H); BC{'H} NMR (100 MHz,
CDCly): 0 147.7, 139.3, 138.9, 136.2, 132.5, 132.2, 131.8, 129.9, 128.9, 128.1, 127.7, 127.5,
126.4, 121.4, 119.4, 21.1; HRMS (ESI-TOF) m/z: [M + H]* Caled for [C3,H,sCIN,Si]*:
501.1548; found: 501.1558.

SiPh,

-
N

5-Chloro-2-(4-methoxyphenyl)-3-(triphenylsilyl)-2H-indazole (3t): White solid (84%, 108.5
mg); R,=0.50 (PE/EA = 87 : 13), M.P. 199-200 °C; 'H NMR (400 MHz, CDCls):  7.79 (d,
J=9.2 Hz, 1H), 7.47-7.45 (m, 6H), 7.42-7.38 (m, 3H), 7.30 (t, J = 7.6 Hz, 6H), 7.24-7.22 (m,
1H), 7.01-6.97 (m, 2H), 6.71 (d, J = 1.2 Hz, 1H), 3.70 (s, 3H); BC{'H} NMR (100 MHz,
CDCl): 6 159.8, 147.7, 136.2, 134.9, 132.5, 132.1, 132.0, 130.0, 128.1, 127.8, 127.7, 127.5,
121.3,119.3, 113.5, 55.5; Anal. Calcd for C;,H,sCIN,OSi: C, 74.33; H, 4.87; N, 5.42; Found:
C,74.47; H, 4.84; N, 5.31%.

Cl

SiPh,

—
N

5-Chloro-2-(4-chlorophenyl)-3-(triphenylsilyl)-2H-indazole (3u): White solid (89%, 116.0
mg); R,=0.50 (PE/EA =92 : 08), M.P. 154-155 °C; 'H NMR (400 MHz, CDCl;): ¢ 7.80 (d,
J= 8.8 Hz, 1H), 7.48-7.46 (m, 6H), 7.43 (d, J= 7.6 Hz, 3H), 7.32 (t, J = 7.6 Hz, 6H), 7.27-
7.24 (m, 1H), 7.02 (d, J = 8.4 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 6.73 (d, J = 1.6 Hz, 1H);
BC{'H} NMR (100 MHz, CDCls): ¢ 147.9, 140.2, 136.1, 135.1, 135.0, 132.3, 132.2, 130.2,
128.5, 128.3, 128.0, 127.99, 127.95, 121.3, 119.4; Anal. Calcd for C5;H,,CI,N,Si: C, 71.40;
H, 4.25; N, 5.37; Found: C, 71.25; H, 4.23; N, 5.27%.

Cl

SiPh,
Joslw,
Me =N
6-Methyl-2-phenyl-3-(triphenylsilyl)-2H-indazole (3v): White solid (74%, 86.3 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 178-179 °C; '"H NMR (400 MHz, CDCl;): 6 7.62 (d, J= 0.8 Hz,
1H), 7.47-7.45 (m, 6H), 7.38-7.34 (m, 3H), 7.26 (t, J = 2.0 Hz, 6H), 7.12-7.07 (m, 3H), 6.95
(t, J = 8.0 Hz, 2H), 6.73 (s, 2H), 2.43 (s, 3H); *C{'H} NMR (100 MHz, CDCls): ¢ 149.7,
141.8, 136.2, 135.1, 132.9, 131.6, 130.3, 129.9, 128.7, 128.4, 128.1, 126.8, 125.2, 122.2,
116.1, 22.1; Anal. Calcd for C;,Hy6N,Si: C, 82.36; H, 5.62; N, 6.00; Found: C, 82.52; H,
5.58; N, 6.12%.

SiPh,

-
Jostor

Me N

S10



6-Methyl-2-(p-tolyl)-3-(triphenylsilyl)-2H-indazole (3w): White solid (71%, 85.3 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 189-190 °C; '"H NMR (400 MHz, CDCl5): 6 7.60 (s, 1H), 7.44-
7.42 (m, 6H), 7.37-7.33 (m, 3H), 7.24 (t, J = 7.6 Hz, 6H), 6.94 (d, J = 8.0 Hz, 2H), 6.72-6.68
(m, 4H), 2.42 (s, 3H), 2.18 (s, 3H); BC{!H} NMR (100 MHz, CDCls): J 149.9, 139.6, 138.5,
136.2, 136.0, 133.0, 131.5, 130.2, 129.7, 128.8, 128.0, 126.6, 125.0, 122.1, 116.2, 22.18,
21.15; Anal. Calced for C33H,sN,Si: C, 82.46; H, 5.87; N, 5.83; Found: C, 82.26; H, 5.89; N,
5.75%.

SiPh;

o]y,
Cl =N
6-Chloro-2-phenyl-3-(triphenylsilyl)-2H-indazole (3x): White solid (67%, 81.5 mg); R, =
0.50 (PE/EA =92 : 08), M.P. 166-167 °C; '"H NMR (400 MHz, CDCl;): 6 7.84 (d, /= 0.3 Hz,
1H), 7.45-7.43 (m, 6H), 7.41-7.35 (m, 3H), 7.29-7.25 (m, 6H), 7.13-7.09 (m, 3H), 6.99-6.95
(m, 2H), 6.83-6.80 (m, 1H), 6.74 (d, J = 8.8 Hz, 1H); *C{!H} NMR (100 MHz, CDCl;): 6
149.6, 141.7 136.1, 132.6, 132.5, 132.3, 130.2, 130.1, 128.9, 128.5, 128.2, 126.7, 123.9,
123.7, 116.8; Anal. Calcd for C3;H,3CIN,Si: C, 76.44; H, 4.76; N, 5.75; Found: C, 76.30; H,
4.79; N, 5.81%.

-
I
N

3-Bromo-2-(p-tolyl)-2H-indazole (4b)* : White solid (83%, 47.6 mg); R,= 0.50 (PE/EA =96
: 04); 'TH NMR (400 MHz, CDCl;) 6 7.75 (d, J = 8.8 Hz, 1 H), 7.59-7.54 (m, 3H), 7.38-7.33
(m, 3H), 7.19-7.15 (m, 1 H); 3C NMR (100 MHz, CDCl;) & 149.1, 139.4, 136.7, 129.6,
127.5,125.9,122.8,122.9, 119.7, 118.1, 106.3, 21.3.

7. Structure Determination (X-ray Crystallographic Data for 3p):

The white crystal of 3p was obtained by crystallization from a solution in
dichloromethane/petroleum ether after purification by column chromatography. Chemical
Formula: C32H25FN208i.

View of ORTEP (with 50% probability) diagram for the structure 5-fluoro-2-(4-
methoxyphenyl)-3-(triphenylsilyl)-2H-indazole (3p).
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Datablock AKBKKD_Z - ellipsoid plot

o = 5[]
e = 30z
g
<
S
= ,;F t
Z 29  AKBKKD_2 P -1 R =0.06 RES= 0 53 X
Wavelength 0.71073 A
Formula C32H25FNZOSi
Crystal system Triclinic
Space group P -1
Unit cell dimensions a=9.840(2)A o =102.890(7)°

b= 12.074(3) A

B = 107.408(7)°

c=13.093(3) A

v = 110.200(6)°

Volume 1297.2 A3
V4 2
R factor 5.69
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The crystallographic data have been deposited with the Cambridge Crystallographic Data
centre as a supplementary publication with a CCDC reference number 2308886.
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9. NMR Spectra for the Synthesized Products
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Current Data Parameters
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F2 - Acquisition Parameters
Date_ 20230314
Time 12413
INSTRUM spect
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SWH 8223.685 Hz
FIDRES 0.250967 Hz
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24 1.00000000 sec
TDO 1
CHANNEL f =
400.1524711 MHz
1H
14.75 usec
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F2 - Processing parameters

SI 16384

SF 400.1500089 MHz
WDW - EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME Dr. A HAJRA-2023-13C
EXPNO 83
PROCNO i

F2 - Acquisition Paramcters
Date_ 20230314

Time 12.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG z2gpg30

D 32768
SOLVENT CDC13

NS 192

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 136.42

DW 20 0 usec
DE 6.50 usec
TE 297.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

w==mm=== CHANNEL f1l =
100.6278588 MHz

SFO1

NUC1 13C

Pl 8.90 usec
PLW1 54.00000000 W

======== CHANNEL f2 == =
SFO2 400.1516006 MHz
1H

NUC2Z
CPDPRG([2 waltzl6
PCPD2 90.00 usec

PLW2 12.00000000 W
PLW12 0.32231000 W
PLH13 0.16212000 W

F2 - Processing parameters

ST 16384

SF 100.6177887 MHz
WDW EM

SSB ]

LB 1.00 Hz
GB o

BEC 1.40
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Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 1167
PROCNC 1

F2 - Acquisition Parameters
Date_ 20221227
Time 17.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 8

DS 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG

bW 60.800 usec
DE 6.50 usec
T 292.7 K

Dl 1.00000000 sec
TDO 1

SFO1 400.1524711 MHz
NUC1 1H

Pl 14.75 usec
PLW1 12.00000000 w

F2 - Processing parameters
SI 16384

SF 400.1500138 MHz
WDW EM

SSB ]

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME Dr. A HAJRA-2022-13C
EXPNO 464
PROCNC

F2 - Acquisition Parameters
Date_ 2022122

Time 17.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 400

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
aAQ 0.6815744 sec
RG 186.42

W 20.800 usec
DE 6.50 usec
TE 292.9 K

D1 2.00000000 sec
Dil 0.03000000 sec
TDO 1

SFO1 100.6278588 MH
NUC1 13C

P1 8.90 usec
PLW1 54.00000000 W

CHANNEL f2 mmmmmm==
400.1516006 MHz

NuCc2 1H
CPDPRG (2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W

PLW1Z
PLW13

0.32231000 W
0.16212000 W

F2 - Processing parameters
s8I 16384

SF 100.6177902 MHz
WDW EM

SsB (]

LB 1.00 Hz
GB 0

PC 1.40



NONLANNTVOVOWOPOONM AW HEOMW A = [~ (D W~
IO OVTAONA NI 0MOOWOW M NN A D R
VOITITTOOMOONNNNNNNNNNNNRDDOD M
[nl el Sl el Sl il ol ol ol L C N C TR R TR - T V. V- R N V- V- R V- TR 0-S

R\ [

3.692
%)
o
-

w

N OMe

NAME
EXPNO
PROCNO

H NMR: 400 MHz
Solvent: CDCl;

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

<o 2

SI
SF
WDW
SSB
LB
GB

L L PC

=3 evjolo] [o]n o
=3 (=]'=3 I ISy <] o
O] lealew o

T kil |
35 3.0 2:5 2.0 125 1:0 0.5 ppnm

3.00

S19

Current Data Parameters

Dr. A HAJRA 2023 1H

24
1

20230114
1751
spect

S mm PABBO BB/
zg30

32768
CDC13

8

2

8223.685
0.250987
1.9922944
148.91
60.800
6.50

289.8
1.00000000
J:

==== CHANNEL fl ===
400.1524711

1H

14.75

F2 - Acquisition Parameters
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usec
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K
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usec

12.00000000 W

F2 - Processing parameters
16384

400.1500147 MHz

EM
0
0.30 Hz
0
1.00
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Data Parameters
Dr. A HAJRA-2023-13C
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F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS
SWH
FIDRES

26230114

18.43

spect

5 mm PABBO BB/
zgpyg30

32768

CDCl13

750

2
24038.461
0.733596
0.6814744 sec
18€.4z
20.800 usec

€.50 us

290.2 K

2.0000000C =
0.02000000 s

1

- CHANNEL f1 ===-—=

100.6278588
13C
8.90
54.00000000 W

CHANNEL 2 =wmmmms=

400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.1621200C W
F2 - Processing parameters
SI 16384
SF 100.6177873 Miz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
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Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 911
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230729

Time 17.43
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CcDCl3

NS 8

Ds 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 72009

Dw €0.800 usec
DE 6.50 usec
TE 298.6 K

D1 1.00000000 sec
TDO 1
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CHANNEL fl ========
400.1524711 MHz
1H
14.75 usec
12.00000000 W

F2 - Processing parameters
[ 16384

SF 400.1500097 MEz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME Dr. A HAJRA-2023-13C
EXPNO 309
PROCNO 1
F2 - Acquisition Parameters
Date 20230729
Time ™ 18.02
TNSTRUM spect
PROBHD 5 mm PREBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 320
Ds 2
SWH 24038.461 Hz
FIDRES 0.73359€ Hz
AQ 0.6815744 sec
RG 186.42
DW 20.800 usec
DE 6.50 usec
TE 298.7 K
D1 2.30000000 sec
D11 .03000000 sec
TDO 1k
CHANNEL fl ===
100.6278588 MHz
13C
8.90 usec

54.00000000 W

CHRANNEL f2 ========
SFO2 400.1516006 MHz
NUC2 iH
CPDPRG([2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 w
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
16384

SF 100.6177873 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB o

PC 1.40
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Current Data Parameters

Hz
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sec

usec
usec

=

sec

NAME Dr. A HAJRA 2023 1H
EXPNO 381
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230327
Time 16.40
INSTRUM spect’
PROBHD S mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685
FIDRES 0.250967
AQ 1.9922944
RG 87.66
DwW 60.800
DE 6.50
TE 296.4
D1 1.00000000
TDO 1

CHANNEL f1 =

400.1524711
1H

14.7
12.00000000

S usec

W

F2 - Processing parameters
SI 16384

SF
WDW
SSB
LB
GB
PC
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Current Data Parameters

NAME Dr. A HAJRA-2023-13C
EXENO 106
PROCNO 1

F2 - Acquisition Parameters
20

Date_ 0327
Time 16.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 210

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
RAQ 0.6815744 sec
RG 166.42

Dw 20.800 usec
DE 6€.50 usec
TE 296.9 K

D1 2.00000000 sec
D11 0.03000060 sec
TDO 1

CHANNEL f1 =
100.6278588 MHz
13¢
8.90 usec

54.00000000 W

mmmmm=== CHANNEL f2 sssz====
SFO2 400.1516006 MHz
Nucz2 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 100.6177858 MHz
WDW EM

8sB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 692
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230615
Time 10.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 57.28
DW 60.800 usec
DE 6.50 usec
TE 299.2 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1 =
SFO1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 16384
SF 400.1500102 MHz
WDW EM
SS5B 0
LB 0.30 Hz
GB 0
BC 1.00
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Current Data Parameters
IAME Dr. A HAJRA-2023-13C
4386

EXPNO

PROCNO

F2 - Acquisition Parameters
Date_ 31119
Time 11.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 1200

Ds 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42

DW 20.800 usec
DE 6.50 usec
TE 292.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO L

======== CHRNNEL fl

SFOL 100.6278588 MHz
NUC1 13C

Pl 8.90 usec
PLWL 54.00000000 W

==m====== 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
81 16384
100.6177898 MHz

SF

WDW EM
SS5B 0

LB 1.00 Hz
GB 0

PC 1.40



SiPhs

—

_ N F
N

39

TH NMR: 400 MHz

Solvent: CDClI;

Current Data Parameters

Hz
Hz
sec

usec
usec

sec

NAME Dr. A HAJRA 2023 1H
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 230103
Time 18.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 22768
SOLVENT CDC1
NS 8
DS 2z
SWH 8223.685
FIDRES 0.250967
AQ 1.9922944
RG 87.6€
DW 60.800
DE 6.50
TE 290.8
D1 1.00000000
TDO 1

CHANNEL [1

400.1524

14.75

M

usec

12.0000000C w

F2 - Processing parameters

1.00

-
=]

2

S27

16364
400.1500597 MHz
M
0
0.30 Hz
0
1.00



——163.68
—161.21
149.42

135.10

132.67
132.11

"
Z

131.8

130.04

.50
©

128.18
122.€

128.59
126

/f
:
%
<

122.41
117.90

115.30

115.07

Llwls
76.83

77.47

Current Data Parameters

e P NAME Dr. A HAJRA-2023-13C
N EXPNO 2
PROCNQ L
39 F2 - Rcquisition Parameters
Date_ 20230103
Time 19.05
INSTRUM spect
130 NMR: 100 MHz PROBHD 5 mm PABEO BE/
PULPROG zgpg30
’ D 32768
Solvent: CDCI; SOLVENT
NS
D
SWH
FIDRES
RO
2.00000000 sec
0.03000000 sec
1
. = CHANNEL f1
SFO1 100.6278588 M
NUC1 13¢
1 8.90 usec
PLW1 54.00000000 W
CHRANNEL f2
SFO2 400.15160066 MHz
NUC2 IR
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
S1 16384
SF 100.6177887 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
l PC 1.40
il
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

S28



7.878
7.856
7.472
7.455
7.428
7.409
7391
7.342
7.336
7.329
T.321
7.310
2.301
7.291
2.2713
7.260
7.028
7.006
6.906
6.901
6.894
6.883
6.867

T\

Cl

H NMR: 400 MHz
Solvent: CDCl;

00
04
3.08
7.08
[
0

S29

Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec

NAME Dr. A HAJRA 2023 1H
EXPNO 194
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230223
Time 19.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685
FIDRES 0.250967
AQ 1.9922944
RG 135.7
DW 60.800
DE 6.50
TE 294.5
D1 1.00000000
TDO 1

CHANNEL fl ==
400.1524711

1H

14.75

2.00000000

MHz

usec
w

F2 - Processing parameters

SI
SF
wWDw
SSB
LB
GB
BC

16384
400.1500092
EM

0
0.30

0
1.00

MHz

Hz
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SiPh;
Current Data Parameters
S NAME Dr. A HAJRA-2023-13C
N Cl EXPNO 84
- PROCNO 1
h‘ F2 - Acquisition Parameters
3h Date 20230223
Time 20.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
13 . T 32768
C NMR' 100 MHZ SOLVENT CDC13
NS 800
: CDCI bs 2
Solvent: 3 SWH 24038.461 Hz
FIDRES 0.733596 Hz
BQ 0.6815744 sec
RG 186.42
W 20.800 usec
DE 6.50 usec
TE 295.0 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
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 100.6177858 MHz
WDW EM
SS5B 0
LB 1.00 Hz
GB 0
L J PC 1.40
I | . ik . A
. et e Sl Moty ol iy o \aden v v -
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 130 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S30



7.877
7.855
7.468
7.450
7.432
7.413
7.395
7.335
7.330
7.322
T.311
7.292
7.274
7.260
7.060
7.039
6.963
6.942
6.917
6.894
6.883
6.868

===

SiPh,
/
N Br
S
rd Current Data Parameters
. NAME Dr. A HAJRA 2023 1H
3| EXPNO 343
PROCNO d
1 F2 - Acquisition Parameters
H NMR: 400 MHz pate 20230321
Time 13.26
< INSTRUM spect
SOIvent- CDCI3 PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 135.7
DwW 60.800 usec
DE 6.50 usec
TE 293.5 K
Dl 1.00000000 sec
TDO 1;

CHANNEL f1

400.1524711
1H

14.75
12.00000000

MHz

usec
w

F2 - Processing parameters

SI
SF
wWDw

SSB
LB
GB
BC

=3 £ bl 13 Gad 36
= =di=di=l =i =1
Wlerie Hevlevley

.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

S31

16384
400.1500097
EM

0
0.30

0
1.00

MHz

Hz



77.47
T +15
76.83

<

Br

3¢ NMR:
Solvent:

100 MHz
CDCl;

T
190

180

T
170

T

160

150

T
140

T
130

120

110

100

T
90

80

S32

T
70

T
60

T T T T
50 40 30 20

T 1
10 ppm

Current Data Parameters

NAME Dr. A HAJRA-2023-13C
EXPNO 92
PROCNO 4
F2 - Acquisition Parameters
Date_ 20230321
Time 13.45
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CDC13
NS 300
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815741 sec
RG 186.42
DW 20.800 usec
DE 6.50 usec
TE 294.4 K
DL 2.00000000 sec
D1l 0.03000000 sec
TDO 1
NEL fl m=sw=a==
100.6278588 MHz
13C

CPDPRG[2

PCPD2

PLWZ

PLW12
LW13

SI
SF
WDW
SSB
LB
GB
PC

8.90 usec
54.00000000 W

CHANNEL f2 =
400.1516006 MHz

12.00000000 W
0.32231000 W
0.16212000 W

F2 - Processing parameters
1

100.6177873 MHz
EM
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Me

"H NMR: 400 MHz
Solvent: CDCl,

2.026

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 304
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230308
Time 17435
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 62.69
DW 60.800 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========

SFO1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 16384
SF 400.1500117 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

S PR - 1.00

Q
04
3.06
7.01
[1]
07

S33

T l
2.0 155 1.0 0.5 ppm



149.41

~
(=)}
—
<

132.34
136.20

135..92

132.97
131.86

129.87

129.53
128.28

128.01

127.67
126.18

i23.87

122,69
122,15

117.98

S

77.47
77.16
76.84

\%

20.98

Me

13C NMR: 100 MHz
Solvent: CDCl;

Current Data Parameters

NAME Dr. A HAJRA-2023-13C
EXPNO P
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230308
Time 18.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDpCL3
NS 440
Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
aQ 0.6815744 sec
RG 186.42
DwW 20.800 usec
DE 6.50 usec
TE 297.3 K
Dl 2.0000000C sec
D11 0.03000000 sec
TDO 1
wwmmas== CHANNEL f]l sss=====
SFO1 100.6278588 MHz
NUCL 13C
Pl 8.90 usec
PLW1 54.00000000 W
CHANNEL f2 ========
400.1516006 MHz
i
CPDPRG[2 waltzlie
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
WDwW EM
SSB 0

LB 1.00 Hz
GB o

BC 1.40

1

190

T
180

T
170

160

T
150

T
140

T
130

T
120

T
110

T
100

T
90

T
80

S34

T T T T
70 60 50 40

30

20

m
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N e N Y-SR N O =
SiPh;
— Current Data Parameters
NAME Dr. A HAJRA 2023 1H
N EXPNO 220
“'—N’ PROCNO 1
F2 - Acquisition Parameters
3k OMe Date_ 20230304
Time le.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
TH NMR: 400 MHz PULEROG 2930
TD 32768
Solvent: CDCI; SORVENT chels
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 87.66
Dw 60.800 usec
DE 6.50 usec
TE 295.5 K
Dl 1.00000000 sec
TDO i 6
===mmm== CHANNEL fl ===
SFOl1 400.1524711
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 16384
SF 400.1500097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
| L PC 1.00

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
(ol (=] = S
= ==l il (=) (=2
oleales]  leleles

S35
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SiPh3
~ Current Data Parameters
NAME Dr. A HAJRA-2023-13C
EXPNO 73
"“N’ PROCNO 1
F2 - Acquisition Parameters
3k OM Date_ 20230304
e Time 17.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG 2gpg30
3C NMR: 100 MHz ™ s
SOLVENT cpcl3
- NS 490
Solvent: CDCl; DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42
oW 20.800 usec
DE 6.50 usec
TE 296.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl =
SFOl 100.6278588 MHz
NUC1 13C
Pl 8.90 usec
PLW1 54.00000000 W
==m====== CHANNEL f2
SFQ2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 20.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLWL13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177872 Mz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
I £C 1.40
" A draaain s " "
\ i Gl o

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

S36



F:873
7.851
7.505
7.488
7.486
7.412
7.394
7.375
7.339
7.333
7.325
7.315
7.296
7.278
7.259
7.113
7.109
7.104
7.073
7.056
7.052
7.048
6.926
6.906
6.888
6.875

R

SiPh,
— Current Data Parameters
h‘ NAME Dr. A HAJRA 2023 1H
EXPNO 388
“-N’ PROCNO 1
:3| F2 - Acquisition Parameters
(:l Date_ 20230329
Time 9.32
INSTRUM spect
1 . PROBHD 5 mm PABBO BB/
H NMR: 400 MHz PULPROG 2930
TD 32768
Solvent: CDCI3; SEUERT epels
Ds 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
aQ 1.9922944 sec
RG 168.31
DW 60.800 usec
DE 6.50 usec
TE 296.3 K
Dl 1.00000000 sec
TDO 1

CHANNEL f1
400.1524711
1H
14.75

usec

12.00000000 w

F2 - Prccessing parameters

sSI
SF
WDwW
SSB
LB
GB

PC

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
- UTD’\TN}F
=] ial i=li=l[=](=] (=]
Al lelelelsleiles

T 1
3.5 3.0 2.5 2.0 1.5 1150 0.5 ppm

S37

16384
400.1500096 MHz
EM
0
0.30 Hz
0
1.00



149.59
142.96

136.17
134.07

132,61

132.00
131.91

130.15

129.40
129.01

128.20
127.45

126.63

125.07

122.72
122.54

118.01

S

77.47
77.15
76.84

\%

Cl

13C NMR: 100 MHz
Solvent: CDCI;

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

S38

20

10 ppm

Current Data Parameters
NAME Dr. A HAJRA-2023-13C
108

EXPNO

PROCNO

F2 - Acquisition Parameters
Date_ 20230329
Time 9.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 420

Ds 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42

DW 20.800 usec
DE 6.50 usec
TE 296.9 K
D1l 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

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
100.6177844 MHz

SF

WDW EM
SSB 0

LB 1.00 Hz
GB 0

BC 1.40
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3m Cl

TH NMR: 400 MHz
Solvent: CDClj

0
6.09
3.05

Tia LS

S39

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 316
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230312
Time 16.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
D 32768
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
a0 1.9922944 sec
RG 77.59
DW 60.800 usec
DE 6.50 usec
TE 295.8 K
Dl 1.00000000 sec
TDO 1

= CHANNEL f1 ===
SFO1 400.1524711
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI
SF 400.1500098 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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N F Current Data Parameters
! NAME Dr. A HAJRA-20z3-13C
N EXPNO 80
PROCNC 1
3m CI F2 - Acquisition Parameters
Date_ 20230313
Time 10.44
13 TNSTRUM spect
- PROBHD 5 mm PABBO BB/
C NMR: 100 MHz PULPROG 2gpg30
TD 32768
= S 1 P
Solvent: CDCl3 SoVENT eoels
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42
DW 20.800 usec
DE 6.50 usec
TE 297.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 mmmmmsm=
100.6278588 Mz
13C

ec

8.90 us
54.00000000 W
CHANNEL f2 ========
400.1516006 MHz

1H

waltzlé
90.00 usec
12.00000000 W
0.32231000 W
w

0.16212000
F2 - Processing parameters
81 16384
SF 100.6177873 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 0
| ] I PC 1.40
Ll .

T T T T T T T T T T T T T T T T T

T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

540
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h‘ Current Data Parameters
~ 7 NAME Dr. A HAJRA 2923 1H
N EXPNO 151

PROCNO 1

F2 - Acquisition Parameters

Date_ 20230214

1 Time 19.24

H NMR: 400 MHz INSTRUM spect

PROBHD 5 mm PABEBO BB/

Solvent: CDClI; R 52930
SOLVENT cpel
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 148.91
DW 60.800 usec
DE 6.50 usec
TE 291.8 K
D1 1.00000000 sec
TDO 1

== CHANNEL fl ==

SFO1 400.1524711 MHz
NUCl 1H

Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 16384

SF 400.1500097 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
] [~|o|e]o]e =)
o|  |-|el=lele (=]
Al lslelslale -

T T T T T T T 1
3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

541
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3¢ NMR: 100 MHz
Solvent: CDCI;
- e | I .| ] “_U ] ? < -
T T T T T T T T T L] 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-2023-13C
EXPNO 49
PROCNO 1

F2 - Acquisition Parameters
Date_ 0230215

Time 10.53
INSTRUM spect
PROBHD 5 mm PRBBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 950

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42

DwW 20.800 usec
DE 6.50 usec
TE 292.9 K

Dl 2,00000000 sec
D11 0.03000000 sec
TDO 1
==mmm=== CHANNEL fl ==

SFO1 100.6278588 MHz
NUC1 13c

Pl 8.90 usec
PLWL 54.00000000 W

mmmme=== CHANNEL £2 ========

SFO2 400.1516006 MHz
NUCZ 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 100.6177858 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB Q

BC 1.40
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S

Me

H NMR:
Solvent:

400 MHz
CDCl3

1.00>=
6 01
.02
.20
2 072
.02
04(
07
1.00

543

0.

5

Ppm

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230105
Time 17.00
INSTRUM spect
PROBHD § mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 8

Ds 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.3822944 sec
RG 168.31

DwW 60.800 urec
DE 6.50 usec
TE 290.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl == =
SFO1 400.1524711 MHz
NUC1 1H

Pl 14.75 usec
PLW1 12.00000000 w

F2 - Processing parameters
SI 16384

SF 400.1500137 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB (1]

PC 1.00
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Current Data Parameters
F NAME Dr. A HAJRA-2023-13C
o EXPNO 14
N Me PROCNO 1
ot F2 - Acquisition Parameters
N Date_ 20230115
Time 16.11
30 INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2gpg30
D 32768
SOLVENT CDC13
13C NMR: 100 MHz v 5]

Solvent: CDCI;

s
sF
WDW
sSB
LB
l GB
L pc
L | l [ oy
T T T T T T T T T 1 T T T T ¥ T T T T gty |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

s44

= CHANNEL f2

0.7 z
0.6815744 sec
186.42
20.800 usec
6.5G usec
290.6 K
2.00000000 sec
0.03000000
1

sec

CHANNEL f£1
100.6278588 MHz
13c

8.90 u:
54.00000000 w

400.1516006 MHz
1H

.00 usec
12.00000000 w
0.32231000 w
0.16212000 W

F2 - Processing parameters
T 4

1638
100.6177902 MHz
EM
0

1.00 Hz
o

1.40



—3.705

3p

OMe

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
S of EXPNO 658
N PROCNO 1

F2 - Acquisition Parameters

Date_ 20230601
Time 12.17
1 : INSTRUM spect
H NMR: 400 MHz PROBHD 5 mm PABEO BB/
PULPROG zg30
Solvent: CDCI; TD 32768
SOLVENT cbcl3
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 13557
DW 60.800 usec
DE 6.50 usec
TE 296.0 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 1638
SF 400.1500097 MHz
WDW EM
SSB 0
LB 0.30 Hz
{ l GB 0
PC 1.00

1.00

T T T T T T T T T T T T T T T 1

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
[ |o|a ]| (o =
o|—|o|ole =)=} At
6 los ko l—led N o

S45



159.80
159.55
113.59
105.36
105.11
77.48
77.16

76.84
——55.56

;m s
L
X

\

x

<

SiPh;
F o Current Data Parameters
NAME Dr. A HAJRA-2023-13C
N OMe EXPNO 211
\N’ PROCNO 1
3p F2 - Acquisition Parameters
Date_ 20230602
Time 17..:29
13 INSTRUM spect
. PROBHD 5 mm PABBO BB/
C NMR: 100 MHz BULBROG Seesy
TD 32768
Solvent: CDCl; SOLVENT cocl3
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
RAQ 0.6815744 sec
RG 135.7
DW 20.800 usec
DE 6.50 usec
TE 300.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ==s======
SFO1 100.6278588 MHz
NUC1 13c
Pl 8.90 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
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 100.6177843 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
" il ul ll I .
gy NP

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

546



7.853
7.841
7.830
7.818
7.470
7.451
7.425
7.4086
T.327
7.308
7.290
7.259
7.147
7.142
7.124

7.120
7102
7.087
7.023
7.005

6.915

6.894

6.393

6.368

ﬁ
)

—

Cl

TH NMR: 400 MHz
Solvent: CDClI3

T:a 0

S47

1

T 1
0.5 ppm

Current Data Parameters

NAME Dr. A HAJRA 2023 1H

EXPNO 202

PROCNO 1

F2 - Acquisition Parameters

Date 20230227

Time Iif17

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 32768

SOLVENT CDC13

NS 8

DS 2

SWH 8223.685 Hz

FIDRES 0.250967 Hz

AQ 1.9922944 sec

RG 77.59

bW 60.800 usec

DE 6.50 usec

TE 294.6 K

Dl 1.00000000 sec

TDO )
CHANNEL fl ========

SFO1 400.1524711 MHz

NUC1 1H

Pl 14.75 usec

PLW1 12.00000000 W

F2 - Processing parameters

SI 16384

SF 400.1500097 MHz

wDw EM

SSB 0

LB 0.30 Hz

GB 0

pC 1.00



NN NONODDOHROOOWmOE™ N M-
LN AN ANOTANDMNONNDNTMO ~o"m ™M
A COOT NN O ®®® oo~ W T
DT ITOOOOOONNNNNAAAAD O ~r~w
R B B B B B e B B B B B I R I B R I B B R ~r~r~
SiPh,
“-N’
13C NMR: 100 MHz
Solvent: CDCI;
| . i _
T T T T T T T T T T T T T T T T 1 ] T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

10 ppm

S48

Current Data Parameters
i

IAME Dr. A HAJRA-2023-13C
EXPNO 68
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230227
Time 17.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDCL13
NS 720
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186,42
DW 20.800 usec
DE 6.50 usec
TE 294.8 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO i
=== CHANNEL f1l
SFO1 100.6278588 MHz
NUC1 13C
El 8.90 usec
PLW1 54.00000000 W
=== CHANNEL £2
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 100.6177873 MHz
WDW EM
SSB 4]
LB 1.00 Hz
GB 0
BPC 1.40



7.802
7.780
7.460
7.442
7.403
7.384
7.366
7.297
7.278
7.260
7.244
7.240
74235
7.217
T 202
7.126
7.107
7.089
6.985
6.966
6.946
6.690
6.687

S

Cl

TH NMR: 400 MHz
Solvent: CDCI;

.04

-
<
<

l

06

o

W% |

549

==
0.5 ppm

Current Data Parameters

NAME
EXPNO
PROCNO

Dr. A HAJRA 2023 1H
11
I

F2 - Acquisition Parameters

Date__
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

SFO1
NUC1
Pl

PLW1

20230108

17.45

spect

5 mm PABBC BB/
zg30

32768

CDC13

8

2
8223.685 Hz
0.250967 Hz

LW 0972944 sec

290.
1.00000000 sec
1

CHANNEL f1 = =
400.1524711 MHz
1H
14.75 usec

1Z.00000000 w

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

16384
400.1500156 MHz
EM
0
0.30 Hz
0
1.00
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Cl

3r

3¢ NMR: 100 MHz
Solvent: CDCl,

Current Data Parameters
NAME Dr. B HAJRA-2023-13C
5,

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20230107
Time 19.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CcDC13

NS 520

Ds 2

SWH 24038.461 Hz
FIDRES 0.73359¢ Hz
RQ 0.6815744 sec
RG 186.42

DW 10.800 C
DE €.50 usec
TE 289.4 K
D1 Z.00000000 sec
D1l 0.03000000 sec
TDO ik

== CHANNEL fi =
100.62785
13C
8.90 usec
54.00000000 W

=== CHANNEL £2

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

S50

T T T T T
60 50 40 30 20

SFO2 400.151

NUC2 1H
CPDPRG[2 waltz1lé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384

SF 106.6177902 MHz
WDW EM

88B 0

LB 1.00 Hz
GB 0

PC 1.40

1



7.803
7.780
7.448
7.431
7.415
7.396
7+378
7.298
7.280
7.260
7.239
7.234

7.216
7.212

6.960
6.939
6.739
6.719
6.701

6.697

j
§

——2.209

Cl

Me

TH NMR: 400 MHz
Solvent: CDCI;

0
[
@
o
-
w
-
o
)
w
o
o

.00
6.06
04
6.00

S51

3.0 2.5 2.0 1

3.00

«5

1.0

T 1
0.5 ppm

Current
NAME
EXPNO
PROCNO

F2 - Ac
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

Dw

DE

Data Parameters
Dr. A HAJRA 2023 1H
360

1

quisition Parameters
20230324
8.52
spect
5 mm PABBO BB/
zg30
32768
CDC13
8

2
8223.685 Hz
0.250967 Hz
1.9922944 sec
148.91
60.800 usec
6.50 usec
295.4 K
1.00000000 sec
1

= CHANNEL f1 =:
400.1524711 MHz
1H
14,75 usec
12.00000000 W

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

1638
400.1500097 MHz

EM
0
0.30 Hz
0
1.00



147.76
139.38
138.92

136.22

13252
132.21

131.89

127.70
127.53

126.47

121.41
119.42

NS\

77.46
7715
76.83

<

——21.17

Cl

Me

3¢ NMR:
Solvent:

100 MHz
CDCl;

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
90

T
80

S52

T
70

T
60

50 40 30 20

T 1
10 ppm

Current Data Parameters
AME A HAJRA-2023-13C

Dr.
EXPNO 29
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230324
Time ©9.14

INSTRUM sp
PROBHD 5 mm PABBO /
PULPROG zgpg30
D 2768
SOLVENT CcDCl3
NS 320
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42
DW 20.800 usec
DE 6.50 usec
TE 285.9 K
D1 2.00000000 sec
D11 0.0300000C sec
TDO h i

== CHANNEL f1l

100.627

§.90 usec
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

ST 1638

SF 100.6177858 MHz
WDW EM

SsB 1]

LB 1.00 Hz
GB 4]

BC 1.40
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==\

—_3.707

Cl

OMe

H NMR: 400 MHz
Solvent: CDCl;

9.5 9.0 8.5 8.0 7.5 7.0 .5 6.0 5.5 5.0
o] [N ==l o~
o [eHoIollo =l
Al sl lgl e N

3.09

S53

0.5

ppm

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 664
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230602
Time 16.19
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS . 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 77.59
DwW 60.800 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1l ========
SFOl1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W

F2 - Processing parameters
SI 16384

SF
WDW
SSB
LB
GB
PC

400.1500097 MHz

EM
0
0.30 Hz
0
1.00



——159.80

J
\

147.70
136.22

134.94

132.55
132.16

132.03

130.07

0

121.38

119.38
113.59

77.47
77.15

76.83

——55.54

Cl

SiPhs

—

N

~_

N
3t

OMe

13C NMR: 100 MHz
Solvent: CDCI;

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
90

T
80

S54

T
70

T T T T T
60 50 40 30 20

10 ppm

Current Data Parameters

NAME Dr. A HAJRA-2023-13C
EXPNO 210
PROCNC 1
F2 - Bcquisition Parameters
Date_ 20230602
Time 16.41
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CDC13
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 298.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO b
CHANNEL f1 = =
100.6278588 MHz
13C
90 usec

54.00000000 ¥

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 100.6177872 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB o
PC 1.40



7.817
7.795
7.485
7.468
7.465
7.439
7.420
7.342
7.324
7.305
7.272
7.268
7.258
7.250
7.245

039

018

929

907

753

749

T\k==

7
7
6
6
6
6

Cl

SiPh

——

N

S

N
3u

Cl

TH NMR: 400 MHz
Solvent: CDCI;

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 691
PROCNO 1
F2 - Acquisition Parameters
Date 20230615
Time 10.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 32768
SOLVENT cDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG
DW 60.800 usec
DE 6.50 usec
TE 298.4 K
D1 1.00000000 sec
TDO 1

= CHANNEL fl ===
SFO1 400.1524711
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 w

F2 - Processing parameters

SF 400.1500099 MHz
WDW EM
SSB Q

LB 0.30 Hz
GB 0

BPC 1.00

~[o|—|n]wn|n]e
lololo|nie o]

jolmlel~lcninlo

1.01

S55

0.5 ppm



147,93
140.28
136.16

NSNS

13510

135.01
13233

7

132.21
130.24

128.53
128.32
128.09

127.99

127.95
121.38
119.45

=

77.47
77.16
76.84

<

Cl

Cl

13C NMR:
Solvent:

100 MHz
CDClI;

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

S56

20

T 1
10 ppm

Current Data Parameters

NAME Dr. A HAJRA-2023-13C
EXPNO 221
PROCNO

F2 - Acquisition Parameters
Date_ 20230615
Time 10.46
INSTRUM spect
PROBHD 5 mn PABBO BB/
PULPROG zgpg30

D 32768
SOLVENT <DC13

NS 320

Ds 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 135.7

oW 20.800 usec
DE €.50 usec
TE 299.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHRNNEL fl ===

SE 100.6278588
NUC1 13C
Pl 8.90 usec
PLW1 54.00000000 W
CHANNEL £2 =ssmnms==
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
16384

SF 100.6177887 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB [}

BC 1.40
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===

Me

TH NMR: 400 MHz
Solvent: CDClI;

0 8.5 8.0 qs5 7.0 6.5 6.0
~[~[o|=]ar[n) [
olo|=|o|=|e| lo
AlglmlSlmled] led

S57

0.5 ppm

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 869
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230720

Time 11.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 8

DS 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 135.7

DW 60.800 usec
DE 6.50 usec
TE 297.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl =====
SFO1 400.1524711 MHz
NUC1 1H

Pl 14.75 usec
PLW1 12.00000000 W

F2 - Processing parameters
SI 16384

SF 400.1500097 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



148.77
141.88
136.23
135.12
132..92
131.60
130.31
129.92
128.72
128.40
128.11
126.86
125.28
122.22
116.16
77.47

77.15

76.84
—22:19

A 4

- Current Data Parameters
N NAME Dr. A HAJRA-2023-13C
EXPNO 293
\N’ PROCNO 1
Me F2 - Bcquisition Parameters
3v Date_ 20230721
Time 21.16
INSTRUM spect
13 PROBHD 5 mm PABBO BB/
L P i
C NMR: 100 MHz e b
SOLVENT CDC13
Solvent: CDCl3 e 520
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42
D 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL £1
100.6278588 MHz

13C

8.90
54.00000000 W

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

F2 - Processing parameters
sI

SF 100.6177851 MHz
WDW EM

SSB o

LB 1.00 Hz
GB 0

BEC 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 20 80 70 60 50 40 30 20 10 ppm

S58



7.604
7.443
7.426
7.423
7.373
7.354
7.338
7.336
7.259
7.240
T.222
6.951
6.931
6.720
6.714
6.711
6.707
6.687

=y ///%

—2.425
—2.189

N Me

TH NMR: 400 MHz
Solvent: CDCI3

6.10

0
0

S59

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 331
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230316

Time 16.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 32768
SOLVENT CDC13

NS 8

DS 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
BQ 1.9922944 sec
RG 120.16

oW 60.800 usec
DE 6.50 usec
TE 297.1 K

D1 1.0000000C sec
TDO 1
======== CHANNEL fl ==

SFO1 400.1524711 MHz
NUC1 1H

Pl 14.75 usec
PLW1 12.00000000 W

F2 - Processing parameters
SI 16384

SF 400.1500152 MHz
wDwW EM

SSB [l

LB 0.30 Hz
GB 0

PC 1.00
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77.47
17.15
76.83

-

__—-22.18

T—21.15

SiPh,

Current Data Parameters

=~

—

N

+

N

3w

NAME
EXPNO
PROCNO

Me

Date
Time
INSTRUM

3¢ NMR:
Solvent:

CDCl;

100 MHz

PROBHD
FULPROG
D

SOLVENT

SI
SF
WDW
SSB
LB
GB
BC

T T T T T T T T T
190 180 170 160 150 140 130 120 110

100 90

S60

80

T T T T T
70 60 50 40 30

20

10 ppm

Dr.

A HAJRR-2023-13C
88

1

F2 - Acquisition Paramelers

20230316
16.31
spect

5 mm PABBO BB/

zgpg30
32768
cDel3
320

2
24038.461 Hz
0.723596 H=z
sec

0.6815744

. usec

297.3 K
2.00000000 sec
sec

0.03000000
1

CHANNEL fl = =

100.6278588 MHz
13C

8.90 usec

CHRNNEL £2 =

54.00000000 W

4006.1516006 MHz
1H
waltzlé
.00 usec
12.00000000 W
0.32231000 W
0.16212000 w

F2 - Processing parameters
16384

100.6177858 MHz
EM

1.00 Hz

1.40
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Hz

sec

usec
usec

sec

SiPh,
— h*
L Current Data Parameters
cl N NAME Dr. A HAJRA 2023 1H

EXPNO 906
3x PROCNO 1

F2 - Acquisition Parameters
1 ’ Date_ 20230728
H NMR: 400 MHz Time 16.39
INSTRUM spect
Solvent: CDCI; PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 2
SWH B8223.685
FIDRES 0.250967
RQ 1.9922944
RG 148.91
DwW 60.800
DE 6.50
TE 297.9
D1 1.000000C0
TDO 1

ST
SF
WDW
SSB
LB
GB
PC

[1]
00
3.05

S61

= CHRNNEL f1 =
400.1524711
18
14.75

12.00000000

MHz

usec
W

F2 - Processing parameters
16384

400.1500097 MHz

EM
Q
0.30 Hz
0
1.00



ARSS =

116.88

77.47
AT+15
76.83

Cl

13C NMR: 100 MHz
Solvent: CDClI;

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

100

90

80

S62

T
70

60

T T T T
50 40 30 20

10 ppm

Current Data Parameters

NAME Dr. A HAJRA-2023-13C

EXPNO 307

PROCNO 1

F2 - Acquisition Parameters

Date_ 20230728

Time 17.16

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2gpg30

TD 32768

SOLVENT CDC13

S 590

Ds 2

SWH 24038.461 Hz

F1DRES 0.733596 Hz

AQ 0.6815744 sec

RG 186.42

DW 20.800 usec

DE 6.50 usec

TE 298.5 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

CHANNEL f£1

100.6275588 MHz

13C

8.90 u
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
S1 16384

SF 100.6177844 MHz
WDW EM

$SB 0

LB 1.00 Hz
GB 4]

PC 1.40



7.761
7.739
7.594
7.572
7.565
7.544
7.384
7.365
7.358
7.343
7.337
7.259
7.196
7.178
T 175
7.158

SN

Me

"H NMR: 400 MHz

Solvent:

CDCl3

2.460

1.00
3.00

S63

Current Data Parameters

NAME Dr. A HAJRA 2023 1H
EXPNO 1299
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231218

Time 10.45
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT cDpCcl3

NS 8

Ds 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 54.07

Dw 60.800 usec
DE 6.50 usec
TE 286.9 K

D1 1.00000000 sec
TDO 1

SFO1 400.1524711 MHz
NOUC1 1H

Pl 14.75 usec
PLW1 12.00000000 W

F2 - Processing parameters
SI 16384

SF 400.1500095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00
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S64

Current Data Parameters

NEME Dr. A HAJRA-2023-13C
EXPNO 449
PROCNO il

F2 - Acquisition Parameters
Date_ 0231218
Time 11.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g9pg30

TD 32768
SOLVENT CDC13

NS 215

Ds 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42

DW 20.800 usec
DE 6.50 usec
TE 287.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHRNNEL f1
100.6278588 MHz
13¢

ec

8.90 us
54.00000000 W

= == CHRANNEL {2 ========
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

SI 16384

SF 100.6177961 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



