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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 a 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), q (quartet), m (multiplet), and coupling constants (J) were
given in Hz. BC{'H} NMR and '°F NMR spectra were recorded at 100 MHz and at 376 MHz
in CDCl; solution respectively. Chemical shifts are referenced to CDCl; (6 = 7.26 for 'H and
0 ="77.16 for BC{'H} NMR) as internal standard. TLC was done on a silica gel-coated glass
slide. All solvents were dried and distilled before use. Commercially available solvents were
freshly distilled before the reaction. Melting points (M.p.) were determined after the re-
crystallization of solid compounds from a solution of dichloromethane/petroleum ether (1:3).

All the 2H-indazoles were prepared by the reported methods.!

2. Structure determination (X-ray crystallographic data for 2b):

The brown crystal of 2b was obtained by crystallization from a solution in
dichloromethane/petroleum ether after purification by column chromatography. The chemical

formula of compound 2b: C,3H,,N4O.
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X-ray structure of 2b
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View of ORTEP diagram for the crystal structure of the compound 2,2'-Di-p-tolyl-2'H-[1,3'-
biindazol]-3(2H)-one (2b) (Thermal ellipsoid contour at 50% probability level).

Wavelength 0.71073A

Formula C,sH,2oNLO

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=9.1723(4) A o= 65.036(10)°

b=10.9238(5) A B =78.334(10)°

c=12.8796(6) A |y =71.536(10)°

Volume 1106.17 A3
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R-factor (%) 391

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centre as a supplementary publication with a CCDC reference number CCDC 2174840.

3. General experimental procedure for the synthesis of 2a-4k:

T T
N
N || —R
R-C N + Phl F
=N 7/ *2 100 °C, 30 min = —\ R?
113 =N

RL—\ N N \

2-Arylindazoles (1/3, 0.2 mmol) and PIFA (0.4 mmol, 172.0 mg) in 2.0 mL 1,2-DCE solvent
were added to an oven-dried reaction tube equipped with a magnetic stirrer bar, and the
reaction tube was heated in an oil bath at 100 °C for 30 min in an open atmosphere. The
progress of the reaction was monitored by TLC. After completion of the reaction, the reaction
was cooled to room temperature and extracted with DCM (10 mL). The combined organic
phase was dried over anhydrous Na,SO, and concentrated under reduced pressure to get the
crude residue which was purified by column chromatography on silica gel (60—120 mesh)
using a mixture of petroleum ether and ethyl acetate as an eluent to afford their corresponding

products (2/4).

4. Gram scale synthesis of 2,2'-Di-p-tolyl-2'H-[1,3'-biindazol]-3(2H)-one
(2b):
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N 0cocF, 100 °C, 30 min N@Me
1b =N

6 mmol 2b, 80%
1.03 ¢

To an oven dried 100 mL round bottom flask equipped with a stir bar were charged with 2-
(p-tolyl)-2H-indazole (1b, 6.0 mmol, 1.24 g) and PIFA (12 mmol, 5.16 g) in 40 mL 1,2-DCE
were added, and the round bottom flask was heated in an oil bath at 100 °C for 30 min in an
open atmosphere. The progress of the reaction was monitored by TLC. After completion of
the reaction, the reaction was cooled to room temperature and extracted with 50 mL DCM.
The combined organic phase was dried over anhydrous Na,SO, and concentrated under
reduced pressure to get the crude residue which was purified by column chromatography on
silica gel (60—120 mesh) using a mixture of petroleum ether and ethyl acetate (84 : 16) as an

eluent to afford the product 2b (80%, 1.03 g) as brown solid.

5. Characterization data of the synthesized compounds (2a—4k):
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2,2'-Diphenyl-2'H-[1,3'-biindazol]-3(2H)-one (2a): Grey solid (32.5 mg, 81%); M.p.
150-151 °C; Ry= 0.50 (PE : EA =70 : 30); 'H NMR (CDCl;, 400 MHz): 6 8.05 (d, J = 8.0
Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.64-7.60 (m, 1H), 7.47-7.37 (m, 4H), 7.35-7.31 (m, 1H),
7.29-7.27 (m, 3H), 7.13-7.07 (m, 5H), 6.91-6.88 (m, 2H); 1*C{'H} NMR (CDCl;, 100 MHz):
0 161.5, 149.0, 148.2, 138.5, 134.1, 133.7, 129.4, 129.1, 129.0, 128.9, 127.9, 127.4, 125.6,
125.04, 125.00, 124.2, 124.1, 118.9, 118.58, 118.55, 118.2, 112.1; HRMS (ESI-TOF) m/z:
[M + H]* Calcd for [C,6H9N4O]": 403.1553; found: 403.1559.

2,2'-Di-p-tolyl-2'H-[1,3'-biindazol]-3(2H)-one (2b): Brown solid (37.0 mg, 86%); M.p.
165-166 °C; R, = 0.45 (PE : EA = 75 : 25); 'H NMR (CDCl;, 400 MHz): 6 8.04 (d, J = 8.0
Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.62-7.58 (m, 1H), 7.37 (d, J = 7.2 Hz, 1H), 7.34-7.29 (m,
1H), 7.27-7.25 (m, 1H), 7.20-7.15 (m, 4H), 7.11-7.07 (m, 2H), 6.90 (d, J = 8.4 Hz, 2H), 6.78
(d, J = 8.4 Hz, 2H), 2.41 (s, 3H), 2.22 (s, 3H); 3C{'H} NMR (CDCls, 100 MHz): 6 161.4,
148.8, 148.0, 139.5, 138.1, 136.1, 133.5, 131.4, 129.66, 129.62, 128.7, 127.2, 125.7, 124.8,
124.7, 124.0, 123.9, 118.8, 118.59, 118.50, 118.2, 112.0, 21.3, 21.1; HRMS (ESI-TOF) m/z:
[M + HJ* Calcd for [C,3Hy3N4O]*: 431.1866; found: 431.1874.
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2,2'-Bis(4-(tert-butyl)phenyl)-2'H-[1,3'-biindazol]-3(2H)-one (2¢): Brown solid (46.3 mg,
90%); M.p. 171-172 °C; Ry= 0.55 (PE : EA = 80 : 20); 'H NMR (CDCl;, 400 MHz): J 8.05
(d, J=8.0 Hz, 1H), 7.73 (d, J= 8.8 Hz, 1H), 7.61-7.57 (m, 1H), 7.37-7.30 (m, 4H), 7.17 (d, J
= 8.8 Hz, 3H), 7.09-7.06 (m, 4H), 6.74-6.72 (m, 2H), 1.35 (s, 9H), 1.22 (s, 9H); BC{'H}
NMR (CDCl;, 100 MHz): ¢ 161.7, 152.5, 151.3, 148.7, 148.2, 136.0, 133.4, 131.5, 128.7,
127.2, 126.0, 125.99, 125.90, 124.8, 124.6, 123.9, 123.8, 118.9, 118.6, 118.36, 118.34, 112.0,
34.9, 34.6, 31.4, 31.3; HRMS (ESI-TOF) m/z: [M + H]* Caled for [C34H35N4,O]": 515.2805;
found: 515.2778.

2,2'-Bis(4-methoxyphenyl)-2'H-[1,3'-biindazol]-3(2H)-one (2d): Grey solid (42.0 mg,
91%); M.p. 181-182 °C; Ry= 0.40 (PE : EA = 55 : 35); 'H NMR (CDCl;, 400 MHz): ¢ 8.04
(d,J=17.6 Hz, 1H), 7.72 (d, J= 8.8 Hz, 1H), 7.61-7.57 (m, 1H), 7.37-7.30 (m, 2H), 7.21-7.18
(m, 3H), 7.10-7.06 (m, 2H), 6.89-6.85 (m, 2H), 6.80-6.76 (m, 2H), 6.64-6.60 (m, 2H), 3.84
(s, 3H), 3.71 (s, 3H); BC{'H} NMR (CDCl;, 100 MHz): 6 161.7, 160.1, 159.5, 148.7, 148.0,
133.4, 131.6, 128.4, 128.1, 127.2, 126.8, 126.3, 124.9, 124.8, 124.0, 123.8, 118.8, 118.5,
118.1, 114.3, 114.2, 111.9, 55.7, 55.5; Anal. Calcd for CpsH»N4Os3: C, 72.71; H, 4.79; N,
12.11%; Found C, 72.51; H, 4.84; N, 12.20%.
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2,2'-Di-m-tolyl-2'H-[1,3'-biindazol]-3(2H)-one (2¢): Brown solid (35.7 mg, 83%); M.p.
144-145 °C; Ry= 0.50 (PE : EA = 78 : 22); 'H NMR (CDCl;, 400 MHz): 6 8.22 (d, J = 7.6
Hz, 1H), 7.89 (d, J = 8.8 Hz, 1H), 7.81-7.77 (m, 1H), 7.55 (t, /= 7.6 Hz, 1H), 7.51-7.47 (m,
1H), 7.45-7.42 (m, 3H), 7.30-7.27 (m, 3H), 7.20 (s, 1H), 7.18-7.14 (m, 1H), 7.11 (d, J= 7.6
Hz, 1H), 6.91 (d, J = 7.6 Hz, 1H), 6.85 (s, 1H), 2.50 (s, 3H), 2.25 (s, 3H); BC{'H} NMR
(CDCl;, 100 MHz): o 161.4, 149.1, 148.1, 139.3, 138.8, 138.5, 134.0, 133.6, 130.0, 129.0,
128.8, 128.7, 128.6, 127.3, 126.3, 125.88, 125.86, 124.8, 124.0, 122.8, 122.0, 118.8, 118.65,
118.62, 118.2, 112.1, 21.3, 21.2; HRMS (ESI-TOF) m/z: [M + H]" Calcd for [CysH,3N4O]:
431.1866; found: 431.1870.

MeO (0]

10,
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2,2'-Bis(3-methoxyphenyl)-2'H-[1,3'-biindazol]-3(2H)-one (2f): Yellow solid (38.8 mg,
84%); M.p. 136-137 °C; R;= 0.40 (PE : EA = 60 : 40); '"H NMR (CDCl;, 400 MHz): J 8.04
(d, J=8.0 Hz, 1H), 7.73 (d, J=9.2 Hz, 1H), 7.64-7.60 (m, 1H), 7.39-7.32 (m, 3H), 7.26 (t,J
= 8.0 Hz, 1H), 7.15-7.11 (m, 2H), 7.03-6.96 (m, 2H), 6.86-6.84 (m, 1H), 6.76-6.75 (m, 1H),
6.69-6.66 (m, 1H), 6.54 (d, J = 7.6 Hz, 1H), 6.51-6.50 (m, 1H), 3.69 (s, 3H), 3.50 (s, 3H);
BC{'H} NMR (CDCl;, 100 MHz): ¢ 161.3, 160.1, 159.8, 148.8, 148.1, 139.5, 135.1, 133.7,
129.7, 129.6, 128.8, 127.5, 125.0, 124.2, 124.1, 118.9, 118.8, 118.4, 118.2, 117.7, 117.0,
1159, 114.6, 112.0, 110.4, 110.3, 55.5, 55.1; HRMS (ESI-TOF) m/z: [M + H]" Calcd for
[CosH23N4O5]%: 463.1765; found: 463.1781.
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2,2'-Bis(4-fluorophenyl)-2'H-[1,3'-biindazol]-3(2H)-one (2g): Brown solid (34.2 mg,
78%); M.p. 178-179 °C; R,= 0.50 (PE : EA = 80 : 20); 'H NMR (CDCl;, 400 MHz): ¢ 8.04
(d, J=17.6 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.64-7.60 (m, 1H), 7.39 (t, J = 7.6 Hz, 1H),
7.35-7.31 (m, 1H), 7.28-7.24 (m, 2H), 7.19 (d, J = 8.4 Hz, 1H), 7.12-7.06 (m, 4H), 6.86-6.78
(m, 4H) ; BC{'H} NMR (CDCls, 100 MHz): 6 162.7 (Jc.r = 249 Hz), 162.0 (Jcr = 248 Hz),
161.8, 149.0, 148.3, 134.66, 134.63, 133.9, 130.26, 130.23, 128.7, 128.0 (Jc.r= 8 Hz), 127.6,
126.8 (Jcr =9 Hz), 125.0, 124.4 (Jcr= 10 Hz), 119.0, 118.4, 118.0, 116.2 (Jcr = 22 Hz),
116.1 (Jcr= 23 Hz), 112.0; 'F NMR (376 MHz, CDCls): 6 -110.7, -112.0; Anal. Calcd for
CysH16F2N4O: C, 71.23; H, 3.68; N, 12.78%; Found C, 71.39; H, 3.65; N, 12.85%.

~
J

2,2'-Bis(4-chlorophenyl)-2'H-[1,3'-biindazol]-3(2H)-one (2h): Brown solid (35.3 mg,
75%); M.p. 199-200 °C; Ry= 0.50 (PE : EA = 80 : 20); 'H NMR (CDCls, 400 MHz): 6 8.06
(d,J=7.6 Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.66-7.62 (m, 1H), 7.43-7.38 (m, 3H), 7.36-7.32
(m, 1H), 7.30-7.27 (m, 2H), 7.23 (d, J = 8.4 Hz, 1H), 7.14-7.07 (m, 4H), 6.87-6.83 (m, 2H);
BC{'H} NMR (CDCls, 100 MHz): ¢ 161.5, 149.1, 148.4, 137.0, 135.4, 134.1, 133.8, 132.7,
129.4, 129.3, 128.8, 127.8, 126.6, 126.0, 125.1, 124.6, 124.5, 119.0, 118.5, 118.4, 118.0,

112.1; HRMS (ESI-TOF) m/z: [M + H]" Calcd for [CysH;,CL,N4O]*: 471.0774; found:
471.0763.
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2,2'-Bis(4-bromophenyl)-2'H-[1,3'-biindazol]-3(2H)-one (2i): Black solid (36.9 mg, 66%);
M.p. 204-205 °C; R;= 0.50 (PE : EA = 84 : 16); 'H NMR (CDCl;, 400 MHz): ¢ 8.06 (d, J =
7.6 Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.66-7.62 (m, 1H), 7.58-7.54 (m, 2H), 7.41 (t, J= 7.6
Hz, 1H), 7.36-7.32 (m, 1H), 7.25-7.21 (m, 5H), 7.13-7.10 (m, 2H), 6.81-6.78 (m, 2H);
BC{'H} NMR (CDCls, 100 MHz): ¢ 161.5, 149.0, 148.4, 137.5, 134.1, 133.3, 132.4, 132.28,
132.20, 127.8, 126.8, 126.2, 125.2, 124.66, 124.62, 123.4, 121.8, 119.0, 118.5, 118.4, 118.0,
112.1; HRMS (ESI-TOF) m/z: [M + H]* Caled for [CysH7Br,N4O]*": 558.9764; found:
558.9764.

( N\
Cl (o)
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P
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2,2'-Bis(3-chlorophenyl)-2'H-[1,3'-biindazol]-3(2H)-one (2j): Brown solid (34.8 mg,
74%); M.p. 183-184 °C; R,= 0.50 (PE : EA =75 : 25); '"H NMR (CDCl;, 400 MHz): ¢ 8.06
(d,J=7.6 Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.68-7.64 (m, 1H), 7.48-7.40 (m, 3H), 7.38-7.35
(m, 2H), 7.32-7.28 (m, 1H), 7.20 (d, J = 8.4 Hz, 1H), 7.14-7.05 (m, 4H), 6.90-6.88 (m, 2H);
BC{'H} NMR (CDCls, 100 MHz): ¢ 161.6, 149.4, 148.4, 139.3, 135.3, 135.2, 134.7, 134.2,
130.1, 129.9, 129.7, 129.2, 128.1, 127.8, 125.6, 125.3, 125.2, 124.7, 124.6, 123.4, 122.9,
119.0, 118.4, 118.3, 118.0, 112.3; HRMS (ESI-TOF) m/z: [M + H]* Caled for
[Co6H7C1,N4O]*: 471.0774; found: 471.0776.

.
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2,2'-Bis(3-bromophenyl)-2'H-[1,3'-biindazol]-3(2H)-one (2k): Black solid (38.6 mg, 69%);
M.p. 192-193 °C; R,= 0.55 (PE : EA = 75 : 25); 'H NMR (CDCl;, 400 MHz): 6 8.06 (d, J =
7.6 Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.68-7.64 (m, 1H), 7.63-7.60 (m, 1H), 7.49 (d, /= 2.0
Hz, 1H), 7.42 (t, J = 7.6 Hz, 1H), 7.36-7.28 (m, 4H), 7.21 (d, J = 8.8 Hz, 1H), 7.14-7.10 (m,
2H), 7.04-7.00 (m, 2H), 6.94 (d, J = 8.0 Hz, 1H); BC{'H} NMR (CDCl;, 100 MHz): 6 161.6,
149.5, 148.5, 139.4, 135.4, 134.2, 132.7, 131.0, 130.4, 130.2, 129.2, 128.5, 128.1, 127.8,
125.2, 124.75, 124.71, 124.0, 123.3, 123.1, 122.5, 119.0, 118.4, 118.3, 118.0, 112.3; HRMS
(ESI-TOF) m/z: [M + H]" Caled for [CyH7Br,N4O]*: 558.9764; found: 558.9767.

@*@
HaYs

2,2'-Bis(3-chloro-4-fluorophenyl)-2'H-[1,3'-biindazol]-3(2H)-one (21): Brown solid (32.9
mg, 65%); M.p. 143-144 °C; R,= 0.45 (PE : EA = 85 : 15); 'H NMR (CDCls, 400 MHz): ¢
8.06 (d, J = 8.0 Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.70-7.65 (m, 1H), 7.46-7.42 (m, 2H),
7.37-7.33 (m, 1H), 7.32-7.28 (m, 1H), 7.25-7.20 (m, 1H), 7.13-7.11 (m, 3H), 6.97-6.91 (m,
2H), 6.89-6.85 (m, 1H); BC{'H} NMR (CDCl;, 100 MHz): ¢ 161.9, 158.5 (Jc_r = 252 Hz),
155.3 (Jer= 206 Hz), 149.5, 148.5, 134.9, 134.4, 130.9, 129.2, 128.3 (Jc-r = 10 Hz), 128.07,
128.04, 127.7, 125.8 (Jc-r = 8 Hz), 125.3, 124.7 (Jo.r = 22 Hz), 124.5 (Jo_r = 8 Hz), 122.4
(Jcr=20Hz), 119.1, 118.4,118.2, 117.9, 117.2, 117.0 (Jc.r = 9 Hz), 116.8, 112.3; '9F NMR
(376 MHz, CDCls): & -112.5, -114.2; Anal. Calcd for Cp¢H4C1,Fo.N4O: C, 61.56; H, 2.78; N,
11.04%; Found C, 61.77; H, 2.72; N, 10.96%.
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Diethyl 4,4'-(3-oxo0-2'H-[1,3'-biindazole|-2,2'(3H)-diyl)dibenzoate (2m): Brown gummy
mass (36.6 mg, 67%); R,=0.50 (PE : EA =75 : 25); 'H NMR (CDCl;, 400 MHz): ¢ 8.12 (d,
J=28.8 Hz, 2H), 8.07 (d, J = 8.0 Hz, 1H), 7.78 (d, J = 8.4 Hz, 2H), 7.71-7.64 (m, 2H), 7.47-
7.41 (m, 3H), 7.37-7.32 (m, 2H), 7.17-7.12 (m, 2H), 7.07 (d, /= 8.4 Hz, 2H), 4.43 (q, J=7.2
Hz, 2H), 4.30 (d, J= 7.2 Hz, 2H), 1.44 (t, J= 7.2 Hz, 3H), 1.33 (t, J = 7.2 Hz, 3H); BC{'H}
NMR (CDCl;, 100 MHz): ¢ 165.7, 165.5, 161.2, 149.3, 148.5, 142.0, 137.9, 134.3, 131.2,
130.7, 130.4, 129.3, 128.8, 128.0, 125.3, 124.8, 124.4, 123.4, 119.0, 118.8, 118.7, 118.3,
118.0, 112.2, 61.7, 61.2, 14.4, 14.3; Anal. Calcd for C;,H,sN4Os: C, 70.32; H, 4.79; N,
10.25%; Found C, 70.15; H, 4.82; N, 10.31%.

5,5'-Difluoro-2,2'-diphenyl-2'H-[1,3'-biindazol]-3(2H)-one (4a): Reddish solid (31.5 mg,
72%); M.p. 148-149 °C; R;= 0.55 (PE : EA =80 : 20); 'H NMR (CDCls, 400 MHz): ¢ 7.76-
7.72 (m, 2H), 7.52-7.49 (m, 1H), 7.46-7.39 (m, 3H), 7.29-7.25 (m, 2H), 7.19-7.10 (m, 5H),
6.94-6.86 (m, 3H); 3C{'H} NMR (CDCl;, 100 MHz): 6 161.0, 159.6 (Jcr= 222 Hz), 159.4
(Jc-r= 225 Hz), 145.5, 145.1, 138.3, 133.8, 129.6, 129.2, 129.0 (Jc_r= 10 Hz), 128.9, 128.2,
125.5, 124.9, 122.2 (Jcg= 26 Hz), 121.4 (Jcg= 10 Hz), 119.6 (Jc.r= 22 Hz), 119.2, 118.0,
113.6 (Jc.r,= 7 Hz), 110.5 (Jc_r = 26 Hz), 100.7 (Jc_r= 25 Hz); 1F NMR (376 MHz, CDCl;):
o -114.8, -117.3; HRMS (ESI-TOF) m/z: [M + H]" Calcd for [CysH17F,N4O]™: 439.1365;
found: 439.1370.
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5,5'-Difluoro-2,2'-di-p-tolyl-2' H-[1,3'-biindazol]-3(2H)-one (4b): Brown solid (35.9 mg,
77%); M.p 190-191 °C; R;= 0.50 (PE : EA = 78 : 22); 'H NMR (CDCls, 400 MHz): § 7.71-
7.67 (m, 2H), 7.38-7.33 (m, 1H), 7.19 (d, J = 8.0 Hz, 2H), 7.14-7.09 (m, 3H), 7.06-7.03 (m,
1H), 6.93 (d, J = 8.0 Hz, 2H), 6.84-6.81 (m, 1H), 6.79 (d, J = 8.4 Hz, 2H), 2.42 (s, 3H), 2.24
(s, 3H); BC{'H} NMR (CDCls, 100 MHz): 6 160.9, 159.6 (Jc.r = 225 Hz), 159.4 (Jcr = 232
Hz), 145.4, 145.0, 139.8, 138.4, 136.0, 131.2, 129.76, 129.73, 125.7, 124.7, 122.1, 121.8,
121.3 (Jcr = 10 Hz), 119.2, 119.0, 118.2 (Jc.r = 12 Hz), 113.5 (Jcr = 8 Hz), 110.4 (Jo.r = 25
Hz), 100.7 (Jcr = 25 Hz), 21.3, 21.2; F NMR (376 MHz, CDCl3): 8 -115.2, -117.7; Anal.
Calcd for C,gH,0FoN4O: C, 72.09; H, 4.32; N, 12.01%; Found C, 71.91; H, 4.37; N, 11.94%.

5,5'-Difluoro-2,2'-bis(4-methoxyphenyl)-2'H-[1,3'-biindazol]-3(2H)-oneonate (4¢):
Brown solid (39.8 mg, 80%); M.p 161-162 °C; R, = 0.40 (PE : EA = 70 : 30); 'H NMR
(CDCl3, 400 MHz): 6 7.71-7.67 (m, 2H), 7.37-7.32 (m, 1H), 7.15 (d, J = 9.2 Hz, 2H), 7.12-
7.09 (m, 1H), 7.05-7.01 (m, 1H), 6.88 (d, J = 8.8 Hz, 2H), 6.79-6.74 (m, 3H), 6.64 (d, J = 8.8
Hz, 2H), 3.85 (s, 3H), 3.71 (s, 3H); 3C{'H} NMR (CDCl;, 100 MHz): ¢ 160.3, 159.6, 159.5
(Jer =234 Hz), 159.4 (Jor = 243 Hz), 145.3, 144.7, 131.3, 128.4 (Jcr = 9 Hz), 128.0, 126.3
(Jer =20 Hz), 122.0, 121.8, 121.3, 121.2, 119.5 (Jcr =9 Hz), 119.1, 118.8, 118.0 (Jcr =9
Hz), 114.3 (Jcr = 16 Hz), 113.3 (Jcr = 8 Hz), 110.4 (Jor = 24 Hz), 100.6 (Jcr = 25 Hz),
55.7,55.5; F NMR (376 MHz, CDCls): 8 -115.1, -117.7; HRMS (ESI-TOF) m/z: [M + Na]*
Calcd for [CogHpoF,N4NaO;]*: 521.1396; found: 521.1379.
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5,5'-Dichloro-2,2'-diphenyl-2'H-[1,3'-biindazol]-3(2H)-one (4d): Brown solid (35.3 mg,
75%); M.p 193-194 °C; R;= 0.50 (PE : EA = 80 : 20); 'H NMR (CDCl;, 400 MHz): 6 7.99
(d, J=2.0 Hz, 1H), 7.63 (d, J = 9.6 Hz, 1H), 7.57-7.55 (m, 1H), 7.46-7.42 (m, 1H), 7.39-7.35
(m, 2H), 7.25-7.22 (m, 2H), 7.19-7.16 (m, 2H), 7.13-7.07 (m, 3H), 7.03 (d, J = 8.8 Hz, 1H),
6.83-6.81 (m, 2H); BC{'H} NMR (CDCls, 100 MHz): 6 160.1, 146.9, 146.5, 138.1, 134.2,
133.7, 130.3, 130.1, 129.7, 129.3, 129.17, 129.16, 128.3, 127.8, 125.6, 124.8, 124.7, 120.7,
119.7, 119.0, 116.5, 113.2; HRMS (ESI-TOF) m/z: [M + H]" Calcd for [C,¢H7CL,N4O]*:
471.0774; found: 471.0761.

5,5'-Dichloro-2,2'-di-p-tolyl-2'H-[1,3'-biindazol]-3(2H)-one (4e): Yellow solid (38.9 mg,
78%); M.p 209-210 °C; Ry= 0.45 (PE : EA = 80 : 20); 'H NMR (CDCl;, 400 MHz): ¢ 8.01
(d, J=2.0 Hz, 1H), 7.67-7.65 (m, 1H), 7.58-7.56 (m, 1H), 7.28-7.25 (m, 2H), 7.20 (d, J =
8.0 Hz, 2H), 7.10 (d, J = 8.4 Hz, 2H), 7.02 (d, J = 8.8 Hz, 1H), 6.92 (d, J = 8.4 Hz, 2H), 6.76
(d, J = 8.4 Hz, 2H), 2.43 (s, 3H), 2.24 (s, 3H); *C{'H} NMR (CDCl;, 100 MHz): ¢ 160.1,
146.7, 146.3, 140.0, 138.6, 135.8, 134.0, 131.0, 130.2, 130.0, 129.9, 129.8, 129.7, 128.9,
127.6, 125.7, 124.6, 120.6, 119.7, 119.0, 116.5, 113.1, 21.3, 21.2; HRMS (ESI-TOF) m/z: [M
+ H]* Caled for [C,5H,CLLN4O]™: 499.1087; found: 499.1092.
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5,5'-Dichloro-2,2'-bis(4-methoxyphenyl)-2'H-[1,3'-biindazol]-3(2H)-one (4f): Brown solid
(43.0 mg, 81%); M.p. 168-169 °C; Ry = 0.45 (PE : EA = 75 : 25); 'H NMR (CDCl;, 400
MHz): ¢ 8.00 (s, 1H), 7.65 (d, J =9.2 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.26-7.24 (m, 1H),
7.18 (s, 1H), 7.13 (d, J = 8.8 Hz, 2H), 7.05 (d, J = 8.8 Hz, 1H), 6.87 (d, J = 8.8 Hz, 2H), 6.75
(d, J = 8.8 Hz, 2H), 6.63 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H), 3.71 (s, 3H); *C{'H} NMR
(CDCl3, 100 MHz): 6 160.4, 160.3, 159.7, 146.5, 146.2, 133.9, 131.1, 130.1, 129.8, 128.8,
128.1, 127.3, 126.2, 126.1, 124.6, 120.6, 119.7, 118.9, 116.5, 114.4, 114.3, 113.0, 55.7, 55.5;
HRMS (ESI-TOF) m/z: [M + H]* Calcd for [C,gH,1CI,N4O5]": 531.0985; found: 531.0992.

5,5'-Dichloro-2,2'-di-m-tolyl-2' H-[1,3'-biindazol]-3(2H)-one (4g): Reddish solid (35.9 mg,
72%); M.p. 159-160 °C; R,= 0.5 (PE : EA = 80 : 20); 'H NMR (CDCl;, 400 MHz): 6 8.01 (d,
J=2.0 Hz, 1H), 7.66 (d, J = 9.2 Hz, 1H), 7.60-7.58 (m, 1H), 7.29-7.24 (m, 4H), 7.06-7.04
(m, 2H), 7.02-6.96 (m, 3H), 6.70 (d, J = 7.6 Hz, 1H), 6.65 (s, 1H), 2.34 (s, 3H), 2.10 (s, 3H);
BC{'H} NMR (CDCls, 100 MHz): ¢ 160.1, 147.0, 146.5, 139.5, 139.1, 138.2, 134.1, 133.6,
130.4, 130.2, 130.1, 129.2, 129.0, 128.9, 128.8, 127.9, 126.3, 125.7, 124.6, 122.8, 121.8,
120.6, 119.9, 119.0, 116.6, 113.3, 21.3, 21.2; HRMS (ESI-TOF) m/z: [M + H]* Calcd for
[CsHy1C1,N4OTF: 499.1087; found: 499.1092.
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6,6'-Dichloro-2,2'-di-p-tolyl-2' H-[1,3'-biindazol]-3(2H)-one (4h): Yellow solid (36.4 mg,
73%); M.p. 208-209 °C; R,= 0.50 (PE : EA = 85 : 15); 'H NMR (CDCl;, 400 MHz): ¢ 8.09
(d, J=8.4 Hz, 1H), 7.86 (s, 1H), 7.47 (d, J = 8.4 Hz, 1H), 7.40-7.33 (m, 4H), 7.25-7.23 (m,
2H), 7.19 (s, 1H), 7.07 (d, J = 7.2 Hz, 2H), 6.88 (d, J = 6.8 Hz, 2H), 2.56 (s, 3H), 2.38 (s,
3H); BC{'H} NMR (CDCl;, 100 MHz): ¢ 160.6, 149.0, 148.2, 140.1, 140.0, 138.6, 135.7,
133.4, 131.1, 130.7, 129.8, 129.7, 126.1, 126.0, 125.8, 125.0, 124.6, 119.2, 118.0, 117.1,
117.0, 111.9, 21.3, 21.2; HRMS (ESI-TOF) m/z: [M + H]* Calcd for [CysH,;CLLN,O]:
499.1087; found: 499.1094.

5,5'-Dichloro-2,2'-bis(4-chlorophenyl)-2'H-[1,3'-biindazol]-3(2H)-one (4i): Yellow solid
(38.3 mg, 71%); M.p. 186-187 °C; R, = 0.45 (PE : EA = 82 : 18); 'H NMR (CDCl;, 400
MHz): 6 8.03 (d, /= 2.0 Hz, 1H), 7.67 (d, J=9.2 Hz, 1H), 7.63-7.61 (m, 1H), 7.43-7.39 (m,
2H), 7.30-7.27 (m, 1H), 7.24-7.21 (m, 3H), 7.12-7.10 (m, 2H), 7.06 (d, J = 8.4 Hz, 1H), 6.83-
6.80 (m, 2H); BC{'H} NMR (CDCl;, 100 MHz): ¢ 160.2, 146.9, 146.7, 136.6, 135.9, 134.6,
134.3, 132.2, 130.8, 130.6, 129.6, 129.5, 129.4, 127.7, 126.6, 125.8, 124.9, 120.8, 119.6,
118.8, 116.3, 113.3; HRMS (ESI-TOF) m/z: [M + H]" Calcd for [C,sH;5CI4N4O]*: 538.9994;
found:538.9996.
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2,2'-Bis(3-chlorophenyl)-5,5'-difluoro-2'H-[1,3'-biindazol]-3(2H)-one (4j): Yellow solid
(35.5 mg, 70%); M.p. 177-178 °C; R,= 0.5 (PE : EA = 80 : 20); '"H NMR (CDCl;, 400 MHz):
0 7.73-7.70 (m, 2H), 7.50-7.48 (m, 1H), 7.44-7.37 (m, 2H), 7.31-7.30 (m, 1H), 7.24-7.23 (m,
1H), 7.17-7.08 (m, 4H), 6.89-6.86 (m, 2H), 6.77-6.74 (m, 1H); B3C{'H} NMR (CDCls, 100
MHz): 6 160.9, 160.0 (Jcr = 245 Hz), 159.6 (Jcr = 219 Hz), 145.8, 145.5, 139.1, 1354,
135.0, 134.9, 130.3, 130.0 (Jcr = 10 Hz), 129.3, 128.5, 125.5, 125.4, 123.5, 122.8, 122.6,
121.6 (Jc.r = 10 Hz), 120.0, 119.6 (Jcr =9 Hz), 117.9, 117.8, 113.8 (Jc.r = 8 Hz), 110.8 (Jcr
= 24 Hz), 100.5 (Jc.r = 25 Hz); '°F NMR (376 MHz, CDCls): 6 -113.7, -116.3; HRMS (ESI-
TOF) m/z: [M + H]" Calcd for [CyH5CIL,Fo;N4O]: 507.0585; found:507.0562.

e ™
0]

cl
EtOZC—Q—N\
N

. J/

Diethyl 4.,4'-(5,5'-dichloro-3-oxo0-2'H-[1,3'-biindazole]-2,2'(3H)-diyl)dibenzoate (4k):
Black solid (38.1 mg, 62%); M.p. 185-186 °C; R, = 0.45 (PE : EA = 80 : 20); 'H NMR
(CDCl3, 400 MHz): 6 8.13 (d, J = 8.8 Hz, 2H), 8.04 (d, J=2.0 Hz, 1H), 7.81 (d, J = 8.8 Hz,
2H), 7.67-7.62 (m, 2H), 7.39 (d, J = 8.4 Hz, 2H), 7.34 (d, /= 1.2 Hz, 1H), 7.30-7.27 (m, 1H),
7.10 (d, J = 8.4 Hz, 1H), 7.02 (d, J = 8.4 Hz, 2H), 4.44 (q, J = 7.2 Hz, 2H), 431 (q, J = 7.2
Hz, 2H), 1.44 (t, J= 7.2 Hz, 3H), 1.34 (t, /= 7.2 Hz, 3H); *C{!H} NMR (CDCl;, 100 MHz):
0 165.5, 165.3, 159.8, 147.1, 146.8, 141.5, 137.4, 134.8, 131.7, 131.0, 130.8, 130.5, 129.7,
129.4, 128.1, 126.2, 125.0, 124.3, 123.6, 120.8, 119.6, 119.1, 116.3, 113.4, 61.8, 61.4, 14.4,
14.3; HRMS (ESI-TOF) m/z: [M + HJ" Caled for [C3H,5CLN4Os]": 615.1197;
found:615.1201.
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7. NMR spectra ['H, 3C{'H} and "F] of synthesized products
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"H NMR:400 MHz
Solvent: CDCl;

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 108
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220213
Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT €¢DC13
NS 8
DS 2
SWH 8223.685
FIDRES 0.250967
AQ 1.9922944
RG 135.7
DW 60.800
DE 6.50
TE 290.2
D1 1.00000000
TDO 1

CHANNEL fl =
400.1524711
1H
14.75

12.00000000

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

4%

1.01
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(" E Current Data Parameters
(0] NAME Dr. A HAJRA-2022-13C
EXPNO 43
PROCNO 1
b‘ F2 - Acquisition Parameters
Date_ 20220213
Y Time 20.53
N INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
- ™ 32768
N SOLVENT CDC13
~ NS 512
h‘ Ds 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
2a AQ 0.6815744 sec
. S RG 135.7
13 1 DW 20.800 usec
DE 6.50 usec
C{'H} NMR:100 MHz == 293.9 K
D1 2.00000000 sec
D11 0.03000000 sec
.
Solvent: CDCI; 700 1
CHANNEL fl =====

100.6278588 MHz

8.90 usec
54.00000000 W

CHANNEL f2 == =

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 100.6177872 MHz
WDW EM
SSB )
LB 1.00 Hz
GB 0
PC 1.40
T I T T T T T T T T T T T T T T T I T 1
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"H NMR:400 MHz
Solvent: CDCI;

Current Data Parameters

Hz
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sec

usec
usec

sec

NAME Dr. A HAJRA 2022 1H
EXPNO 89
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220208
Time 11.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 32768
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685
FIDRES 0.250967
AQ 1.9622944
RG 120.16
oW 60.800
DE 6.50
TE 288.5
Dl 1.00000000
TDO i

CHANNEL f1 =

400.1524711
1H
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Processing parameters
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Current Data Parameters

NAME Dr. A HAJRA-2022-13C
EXPNO 35
PROCNO 1
e ™
() F2 - Acquisition Parameters
Date_ 20220208
Time 12.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
Me N PULPROG 29pg30
. ™ 32768
N SOLVENT cpel3
NS 512
DS 2
SWH 24038.461 Hz
Cal FIDRES 0.733596 Hz
i N Me nQ 0.6815744 sec
o RG 186.42
N oW 20.800 usec
2b TE 803 K
\ ~/ b1 2.00000000 sec
p11 0.03000000 sec
1

3¢c{'"H} NMR:100 MHz

======== CHANNEL [l ======z==

Solvent: CDClI3 wct

Pl
PLW1

==mmm=== (] EL 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 100.6177888 MHz
WDwW EM

SSB

LB 1.00 Hz
GB

PC 1.40

T il |
10 ppm

100.6278588 MHz
13C

8.90 usec
54.00000000 W
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TH NMR:400 MHz
Solvent: CDCl;

—1.354
—1.228

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 525
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220522

Time 10.29
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 6

oW 60.800 usec
DE 6.50 usec
TE 299.7 K

D1 1.00000000 sec
TDO 1

400.1524711 MHz
1H
14.75 usec
12.00000000 w

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
— fnma\
=1 (=] i=] i (=] (=] (=] =
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Current Data Parameters

NAME Dr. A HAJRA-2022-13C
EXPNO 208
PROCNO 1
( () A F2 - Acquisition Parameters
Date_ 20220522
Time 11.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG zgpg30
‘N D 32768
SOLVENT cDCl3
NS 640
DS 2
- SWH 24038.461 Hz
N FIDRES 0.733596 Hz
o aQ 0.6815744 sec
N RG 186.42
20 DW 20.800 usec
DE 6.50 usec
\ / TE 299.9 K

Dl 2.00000000 sec

130{1 H} NMR100 MHZ o1t o.oaooooog sec
SOIVent: CDCI3 CHANNEL f1 ===

100.6278588
13c

8.90
54.00000000 w
CHANNEL f2 =
400.1516006 MHz
1H

NuC2

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 100.6177859 MHz
WDW EM
SSB ]

LB 1.00 Hz
GB 0

PC 1.40

o

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: CDCI;

6.605
3.848
3.710

oy

Current Data Parameters

NAME
EXPNO
PROCNO

1

A HAJRA 2022 1H
3%6

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D$

11

10
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= CHANNEL fl ==
400.1524711

220410
10.51
spect

5 mm PABBO BB/

zg30
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€DCL3
8

2
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186,42
€0.800
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297.9
1.00000000
1

1H
14.75

12.00000000
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0.30
1.00

Hz
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sec

usec
usec

sec
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400.1500092 MHz
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\\/ .\\'I\'\NW/‘ v v Current Data Parameters
NAME Dr. A HAJRA-2022-13C
EXPNO 157
PROCNO 1
- ™\ F2 - Acquisition Parameters
Date 20220410
(0] Time~ 11.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
MeO N‘ SOLVENT CDC13
N NS 720
DS 2
SWH 24038.461
FIDRES 0.733596
— AQ 0.6815744
N OMe RG 186.42
. W 20.800
N DE 6.50
TE 298.4
2d Dl 2.00000000
D11 0.03000000
. /10 1
13 1 . SFO1 .627
C{'H} NMR:100 MHz iz ~ "
Pl 8.90
S I t' CDCI PLW1 54.00000000
0 Ven L 3 CHANNEL £2 ==
400.1516006
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00
PLWZ 12.00000000
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177846 MHz
WDW EM
SSB 0
LB 1.00
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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NAME Dr. A HAJRA 2022 1H
M EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220227
Time 10.02
Me INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
- ™ 32768
: SOLVENT CcDC13
“hf NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
1 aQ 1.9922944 sec
RG 87.66
H NMR:400 MHz p 60.800 usec
DE 6.50 usec
. TE 291.9 K
Solvent: CDC|3 D1 1.00000000 sec
TDO 1
SFO1 400.1524711 MHz
NUC1 1H
P1 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 16384
SF 400.1499392 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
L LJL._J
7 T T T T T T T T T T T 1
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NAME Dr. A HAJRA-2022-13C
EXPNO 84
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220303

s N\ Time 10.40

INSTRUM spect
PROBHD 5 mm PABBO BB/

Me o
PULPROG zgpg30
™D 32768
SOLVENT €DC13
N NS 450
. DS 2
N Me SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42
- DW 20,800 usec
N DE 6.50 usec
-~ TE 295.7 K
N D1 2.00000000
2e

D11 0.03000000 sec
) TDO 4

.

100.6278588
13c

13¢c{'H} NMR:100 MHz
Solvent: CDCl;

1 8.90
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 100.6177873 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 R |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S30



——3.690
—3.505

TH NMR:400 MHz
Solvent: CDCI;

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 439
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220417
Time 15.35
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 168.31
DW 60.800 usec
DE 6.50 usec
TE 298.4 K
D1 1.00000000C sec
TDO 1

== CHANNEL fl ==

400.1524711 MHz
1H
14.75 usec
12.00000000 W

F2 - Processing parameters

SI 16384
SF 400.1500087 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 2.5 2.0 1.5 1.0 0.5 Ppm
<o) [=[wfolem(zlolo)w <| (o
o| |ol=| [olmlel=lelelolole o] [&
] QR i i [ 2 i P PN ) ) R B el los
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Current Data Parameters
NAME Dr. A HAJRA-2022-13C
170

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220417
~ Time 16.21
4 INSTRUM spect
PROBHD 5 mm PABBO BB/
MeO o PULPROG 2gpg30
TD 32768
SOLVENT cDpCl13
NS 880
N DS 2
. SWH 24038.461 Hz
N OMe FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42
DW 20.800 usec
- DE 6.50 usec
N TE 298.0 K
— D1 2.00000000 sec
N D11 0.03000000 sec
2f TDO 1
\_ /

ssm====== CHANNEL fl =

13c{"H} NMR:100 MHz i s

P1 8.90 usec
PLW1 54.00000000 W
Solvent: CDCl; P —
400.1516006 MHz
1H
CPDPRG[2 waltzle
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
PC 1.40
| I 11 R . -
b - et o e b
T T T T T T 1 I T I 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

S32



29

"H NMR:400 MHz
Solvent: CDCI;

Current Data Parameters

NAME
EXPNO
PROCNO

Dr. A HAJRA 2022 1H
397

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT

SI
SF
WDW
SSB
LB
GB
PC

20220410
11.35
spect

5 mm PABBO BB/
z2g30
32768
CDC13
8
2
8223.685 Hz
0.250967 Hz
1.9922944 sec
106.66
60.800 usec
6.50 usec
297.9 K
1.00000000 sec
1

CHANNEL f1 ===
400.1524711
1H

14.75 usec

12.00000000 W

F2 - Processing parameters
16384

400.1500129 MHz

S33

EM
0
0.30 Hz
0
1.00
1

Ppm
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77.47
17:15
76.83

Current Data Parameters
NAME Dr. A HAJRA-2022-13C

EXPNO 158
PROCNO 1
' F2 - Acquisition Parameters
o Date_ 20220410
Time 12.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG zgpg30
LY TD 32768
N SOLVENT CDC13
NS 1024
Ds 2
24038.461 Hz
- FIDRES 0.733596 Hz
N AQ 0.6815744 sec
S~ s RG 186.42
N DW 20.800 usec
DE 6.50 usec
29 TE 298.5 K
\ D1 2.00000000 sec
D11 0.03000000 sec
13 1 TDO 1
C{'H} NMR:100 MHz e CHNED, i
SFO1 100.6278588 MHz
NUC1 13C
Solvent: CDCI3 Pl 8.90 usec
PLW1 54.00000000 W
=azss=ss== CHANNEL f2 =======a=
SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLWZ2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
S1 16384
SF 100.6177873 MHz
WDW EM
SsB )
LB 1.00 Hz
GB o
PC 1.40
I Il _
T T T T T T T T T T T T 1 T T T I 1
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 10 ppm

S34
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N F Current Data Parameters
i NAME Dr. A HAJRA 2022 1H
N EXPNO 398
2 PROCNO 1
_ g _J F2 - Acquisition Parameters
Date_ 20220410
19 Time 11.39
. INSTRUM spect
F NMR. 376 MHZ PROBHD 5 mm PABBO BB/
PULPROG zgflgn
TD 32768
Solvent: CDCl,
NS 8
DS 2
SWH 89285.711 Hz
FIDRES 2.724784 Hz
AQ 0.1835008 sec
RG 186.42
DW 5.600 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f] ========
SFO1 376.4795333 MHz
NUC1 F
Pl 12.50 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 16384
SF 376.5171850 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T | T
-80 -100 -120 -140 -160 -180 ppm

S35



8.072
8.053
7.733
Talll
7.669
7.667
7.660
7.649
7.638
7.631
7.628
7.436
7.415
7.409
7.397
7.392
7.385
7.368
7.366
7.352
7.349
7.344
7.329
7.327
7.305
7.298
7.293
7.282
7.277
7.270
7.260
7.243
7.222
7.141
7.126
7.106
7.090
7.085
7.078
6.874
6.867
6.862
6.857
6.850
6.846
6.838

. ,

4 Current Data Parameters
NAME Dr. A HAJRA 2022 1H
o EXPNO 164
PROCNO 1
F2 - Acquisition Parameters
N. Date_ 20220223
N Time 18.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
- PULPROG zg30
N CI TD 32768
o SOLVENT CDC13
N NS 8
DS 2
2h SWH 8223.685 Hz
\_ FIDRES 0.250967 Hz
AQ 1.9922944 sec
1 RG 186.42
. DW 60.800 usec
H NMR:400 MHz o 158 umme
TE 294.0 K
Solvent: CDC|3 BL 1.00000000 sec
TD! 1
SFOl1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 16384
SF 400.1500088 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e
T T T T T T T T T T T T T T T T T T T 1
10.5 10.0 9.5 9.0 8.5 8.0 T .0 6.5 6.0 94+9 5.0 4.5 4.0 5 3.0 2.5 2.0 1:5 1.0 0.5 ppm

00

5 7
oy oo [ou [t [=+] =]~ ]ew
=] olollelolole
| llelen l-lea | < lew
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161.55

j
/
%
&
-

149.11

148.43

137.07

135.48

134.11

133.81

132.76

129.46

129.30

128.85

127.81

126.63

126.03

125.19

124.63

124.59

119.04

118.51

118.40

118.02

112.16

77.47

77.15
76.8

3

Cl

Cl

3¢{'H} 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

S37

T
80

60

T T T T T
50 40 30 20

10 ppm

Current Data Parameters
NAME

Dr. A HAJRA-2022-13C
60

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20220223
Time 19.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 720

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 294.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO2
NUC2
CPDERG(2
PCPD2
PLW2
PLW12
PLW13

== CHANNEL f2

CHANNEL fl =====
100.6278588 MHz
13C

8.90 usec
54.00000000 W

400.1516006 MHz
1H

waltz16
90.00 usec
12.00000000 W
0.32231000 W
0.16212000 W

F2 - Processing parameters

100.6177858 MHz
EM

1.00 Hz

1.40



NOONOOALEN AN MDA NWNWS®WDe =~ N
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COrFLOLVLVLVLVNOVVDIIOMM M N NN NN 4 )
B e e e e T A N lo c)
WW Current Data Parameters
NAME Dr. A HAJRA 2022 1H
Br N EXPNO 891
1“ PROCNO 1
F2 - Acquisition Parameters
Date_ 20221017
— Time 10.31
N Br INSTRUM spect
~ PROBHD 5 mm PABBO BB/
N PULPROG zg
2i TD 32768
SOLVENT CDC13
~ S NS 8
DS 2
"H NMR:400 MHz 8223685 e
FIDRES 0.250967 Hz
i AQ 1.9922944 sec
Solvent: CDCI; RG 186.42
DW 60.800 usec
DE 6.50 usec
TE 295.1 K
Dl 1.00000000 sec
TDO 1
== CHANNEL fl =
400.1524711 MHz
1H
14.75 usec
12.00000000 W
F2 - Processing parameters
SI 16384
SF 400.1500086 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB \]
PC 1.00
T T T T T T 2 T T T T T 1
9.5 9.0 8.5 8. 7.5 Tx 6.5 <5 4 3.5 L0 2.5 2.0 1.5 1.0 0.5 ppm
[~ (OO ||~ |oe il
=2 =1zl =} {=]l=] (=] =] =4
] 1 v P B P N I
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Current Data Parameters
NAME Dr. A HAJRA-2022-13C
EXPNO 364
PROCNO 1
d R F2 - Acquisition Parameters
0 Date_ 2 7
Time 11.21
. INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
Br N‘ D 32768
N SOLVENT €DC13
NS 1024
DS 2
SWH 24038.461 Hz
- FIDRES 0.733596 Hz
N Br AQ 0.6815744 sec
N RG 186.42
N DW 20.800 usec
DE 6.50 usec
2i TE 295.6 K
\_ J Dl 2.00000000 sec
D11 0.03000000 sec
13 1 TDO 1
.
C{'H} NMR:100 MHz - CHANNEL £1 ===nnnn-
SFO1 100.6278588 MHz
NUC1 13C
Solvent: CDCI3 Pl 8.90 usec
PLW1 54.00006000 W
======== CHANNEL £2 = o
SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPDZ 90.00 usec
PLW2 12.00000000 W
ELWLZ 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SI 16384
SF 100.6177844 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
EC 1.40
1 T T T T T T T T 1 T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 80 80 70 0 50 40 30 20 10 ppm

S39



Current Data Parameters

TH NMR:400 MHz
Solvent: CDCI;

NAME Dr. A HAJRA 2022 1H
EXPNO 908
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221019
Time 10.15

y, INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT CDC13
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 294.6 K
D1 1.00000000 sec
TDO 1

400.1524711
1H

14.75 usec

12.00000000 w

F2 - Processing parameters

SI 16384

SF 400.1500084 MHz
wDwW EM
8sB 0

LB 0.30 Hz
GB V)

BPC 1.00

06N @

3,00 ~ ]

2

1.01

T T 1
1.0 0.5 ppm



161.64
149.49

RS |

77.46
.15
76.83

<

s ™
(] (0]
o8
N cl
—
L~
N
Y :!, J

13¢{'H} 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

S41

10 ppm

Current Data Parameters

NAME Dr. A HAJRA-2022-13C
EXPNO 366
PROCNO 1

F2 - Acquisition Parameters
Date 20221017

Time 19.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

TD 32768
SOLVENT CDC13

NS 105

Ds 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
RQ 0.6815744 sec
RG 77.59

DW 20.800 usec
DE 6.50 usec
TE 296.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ===

SFO1 100.6278588 MHz
NUC1 13¢c

Pl 8.90 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.1516006 MHz
NUC2 1B
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W

F2 - Processing parameters
sSI 16384

SF 100.6177887 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

BC 1.40



-
Br (o]
P
N Br
—
ﬁhhfh‘
L 2k

TH NMR:400 MHz
Solvent: CDCl;

Current Data Parameters
Dr. A HAJRA 2022 1H

NAME
EXPNO
PROCNO

232
i

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

SFO1
NUC1
Pl

PLW1

SI
SF
WDW
SSB
LB
GB
PC

G
| Il il ad foad e
CEEEE

542

20220306
16.50
spect

5 mm PABBO BB/
zg30

32768
cDpcl3

8

2

8223. 685
0.250967
1.9922944
168.31
60.800
6.50

293.5
1.00000000
1

CHANNEL f1 ==
400.1524711

1H

14.75

384
400.1500087

EM

0
0.30

0
1.00

Hz
Hz
sec

usec
usec
K
sec

MHz

usec
W

F2 - Processing parameters
16

MHz

Hz
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NS =

(" ™)
Br O
S0
N Br
—
*hhiohl
\ 2k J

3¢ {'H} NMR:100 MHz
Solvent: CDCI;

17.47
7715
76.84

N/

Current Data Parameters
NAME Dr. A HAJRA-2022-13C
o9

usec
usec
K
sec
sec

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220309
Time 20.17
INSTRUM spect
PROBHD 5 mm PRBBO BB/
PULPROG zgpg30
32768
SOLVENT CDC13
NS 465
Ds 2
BWH 24038.461
FIDRES 0.733586
AQ 0.6815744
RG 186.42
DW 20.800
DE 6.50
TE 294.1
DL 2.00000000
Dil 0.03000000
TDO 1

SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

CHARNEL fl ====mmwm=

100.6278588
13C

8.90
54.00000000

CHANNEL £2 =
400.1516006
1H

waltzl6
90.00
12.00000000
0.32231000
0.16212000

MHz

usec
W

MHz

usec
W
w
W

F2 - Processing parameters

SI
SF
wWow
SSB
LB
GB
PC

T T T T T T T T T T
1290 180 170 160 150 140 130 120 110 100

543

16384
100.6177859
EM

0
1.00

0
1.40
T 1
10 ppm

MHz

Hz



TH NMR:400 MHz
Solvent: CDClI;

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 422
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220414
Time 20.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CcDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
RQ 1.9922944 sec
RG 148.91
DW 60.800 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
CHANNEL fl ====
400.1524711
1H
14.75 usec

12.00000000 W

F2 - Processing parameters

SI 16384

SF 400.1500090 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

1.02



161.98
159.77

157.25

156.33
154.27
149.57

148.56
134.93
134.43

130.96
129.22
128.39

128.29

128.07
128.04

127.74

L=l
@©

125.97
125.32

wy
o~
—

124.95
124.63

124.55

122.55
122.35

119.12

118.43
118.23

117.91

117.26
117.12
117.03
116.89
112.34
17.47
37:15
76.83

S e e

-

Cl (o)
N Cl
-—
N
21

\

J

3¢c{'H} 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

545

Current Data Parameters
NAME Dr. A HAJRA-2022-13C

EXPNO 1e4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220414

Time 21.15
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30

D 32768
SOLVENT €DC13

NS 1024

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
RQ 0.6815744 sec
RG 186.42

oW 20.800 usec
DE 6.50 usec
TE 297.6 K

Dl 2.00000000 sec
D11 0.03000000 sec
‘TDO 1
==m===== CHANNEL fl ========
SFO1 100.6278588 MHz
NUC1 13C

Pl 8.90 usec
PLW1 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
SI

SF 100.6177844 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB [}

BC 1.40



.20

i ( )
Cl (o]
F_{:>_N?k©
N Cl
—
N
21
N S
9F NMR: 376 MHz
Solvent: CDCI;
T T [ T T T [ :
-60 -80 -100 -120 -140 -160 -180 ppm

546

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 423
PROCNO

F2 - Acquisition Parameters
Date_ 20220414

Time 20.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn

TD 32768
SOLVENT CDC13

NS 8

DS 2

SWH 89285.711 Hz
FIDRES 2.724784 Hz
AQ 0.1835008 sec
RG 186.42

DW 5.600 usec
DE 6.50 usec
TE 296.5 K

D1 1.00000000 sec
TDO d:

CHANNEL fl ========
376.4795333 MHz
19F
12.50 usec
20.00000000 W

F2 - Processing parameters

SI 16384

SF 376.5171850 MHz
WDW EM
SS5B 0

LB 0.30 Hz
GB 0

PC 1.00



8.137
8.115
8.080
8.060
7.800

779

7
7715
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"

e Y
(o]
EtO,C N,
N
—
. EagipilN CO,Et
N
2m
- J

"H NMR:400 MHz
Solvent: CDCI;

i I

Current Data Parameters

NAME
EXPNO
PROCNO

Dr. A HAJRA 2022 1H
923
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT

20221021

10.19

spect

5 mm PABBO BB/
zg30

32768

CDCl3

8

2
8223.685 Hz
0.250967 Hz

1.9922944 sec
120.16
60.800 usec

6.50 usec

294.2
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

10

@
~14
)}
o
s
w
N
-

.0

.00

0
3.08

547

ppm

16384
400.1500077 MHz
EM
0
0.30 Hz
o]
1.00



77,18
76.83

F7.47
14.42
14.38

T—61.29

l
i
\
§
<

Current Data Parameters
NAME Dr. A HAJRA-2022-13C

EXPNO 375
PROCNO 1
F2 - Acquisition Parameters
s o ) Date_ 20221021
Time 10.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
T™D 32768
EtOZC N. . SOLVENT cDC13
N NS 720
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
st AQ 0.6815744 sec
N CO,Et RG 186.42
- DW 20.800 usec
N DE 6.50 usec
TE 294.8 K
2m b1 2.00000000 sec
_J D11 0.03000000 sec
|\ TDO £ |
13 1 = CHAMNEL fi == -
C{ H} NMR:100 MHz 100.6278588 MHz
) 13¢

8.90
54.00000000 W

Solvent: CDCl;

= CHRNNEL £2 ====
SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPDZ 90.00 usec
PLW2 12.00000000 w
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
81 16384
SF 100.6177857 MHz
WDW EM
SSB 0
1B 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
190 180 170 160 150 140 130 120 110 100 30 80 70 60 50 40 30 20 ppm

548



Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 909
™~ PROCNO 1
o F2 - Acquisition Parameters
F Date_ 20221019
Time 10.21
N INSTRUM spect
< PROBHD 5 mm PABBO BB/
N PULPROG 2¢30
D 32768
SOLVENT CDC13
-_— NS 8
N DS 2
~ s SWH 8223,685 Hz
N FIDRES 0.250967 Hz
4a AQ 1.9922944 sec
/ RG 148,91
DW 60.800 usec
DE 6.50 usec
"H NMR:400 MHz = 2655 %
D1 1.00000000 sec
- 1
Solvent: CDCl;
======== CHANNEL fl ========
SFO1 400.1524711 MHz
NUC1 1H
Pl 14,75 usec
PLW1 12.00000000 W
F2 - Processing parameters
sI 16384
SF 400.1499947 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o]
PC 1.00
T T T o T 1
7 4 3 2 ppm

549



161.00

160.78

160.59
158.56
158.34
145.56
145.16
138.37
133.88
129.69
129.27
129.12
129.02
128.92
128.25
125.59
124.95
122.36
122.10
121.54
121.44
119.74
119.52
119.23
118.09
113.65
113.58
110.70
110.46
100.84
100.59
77.47
77215
76.83

BN 1 =

. P A
F
N‘
N
F:
-
S~ 'N
N
\ 52 J

3¢c{"H} NMR:100 MHz
Solvent: CDCI;

Current D.
NAME

EXPNO
PROCNO

F2 - Acqu
Date_
Time
INSTROM
PROBHD
PULPROG
TD
SOLVENT

pll
TDO

SFO1
NUC1
Pl

PLW1

CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

F2 - Proc
SI
SF
WDW
SsB
LB
GB
PC

ata Parameters
Dr. A HAJRA-2022-13C

372

1

isition Parameters
20221019
11.16
spect
5 mm PABBO BB/
zgpg30
32768
CcpC13
1024

2
24038.461
0.733596
0.6e815744
186.42
20.800 usec
6.50 usec
295.2 K
2,00000000 sec
0.03000000 sec
1

Hz
Hz
sec

CHANNEL f1
100.6278588 MHz
13c

ec

8.90 us
54.00000000 W

CHANNEL f£2
400.1516006 MHz
1H
waltzlé
90.00 usec
12.00000000 W
0.32231000 W
0.16212000 W

essing parameters
16384
100.6177858 MHz
EM
1.00 Bz

1.40

SR T T
1%0 180 170

T T T T T T
160 150 140 130 120 110 100
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e
o ™
55
-
i
Current Data Parameters
) NAME Dr. A HAJRA 2022 1H
(o] EXPNO 910
F PROCNO 1
F2 - DBcquisition Parameters
N, Date 20221019
N Time 10.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
— PULPROG zgflgn
N TD 32768
. ¥ SOLVENT CDC13
N 4a NS 8
) DS 2
SWH 89285.711 Hz
19 FIDRES 2.724784 Hz
. RQ 0.1835008 sec
F NMR: 376 MHz 2q opa00E
DW 5.600 usec
Solvent: CDClI; DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f] ========
SFO1 376.4795333 MHz
NUC1 19F
Pl 12.50 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 16384
SF 376.5171850 MHz
WDW EM
SsSB 0
LB 0.30 Hz
GB 0]
PC 1.00
L
T I 1 I T I I ’ T T :
20 40 60 80 100 -120 140 -0  -180 ppm
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—2.425
—2.240

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
(" ) EXPNO 109
(0] PROCNO 1
F F2 - Acquisition Parameters
Date_ 20220213
Time 10.01
Me N‘ INSTRUM spect
N PROBHD 5 nm PABBO BB/
PULPROG zg30
F ™ 32768
s - SOLVENT CDC13
N Me NS 8
_— DS 2
N SWH 8223.685 Hz
4b FIDRES 0.250967 Hz
\_ J AQ 1.9922944 sec
RG 135.7
DW 60.800 usec
"H NMR:400 MHz b= 6.50 uses
D1 1.00000000 sec
Solvent: CDCI, D0 1
SFO1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 16384
SF 400.1500092 MHz
WDW EM
SSB 0
LB 0.30 Hez
GB 0
PC 1.00

0
3.00

S52



160.92
160.73
160.61
158.48

SRS\

158.29

145.43

145.05

139.88

138.46

136.01

AOMO =M~ ™M o
NS~ HOSMN
HANN TN A A
M ANNNNNNNN A
o SRR R R

119.01

118.28

118.16
113.55
113.47
110.60

110.35

100.88

100.63
77.47

wn
—
~
~

76.84
21.38

21.21

<

Current Data Parameters
IAME

Dr. A HAJRAR-2022-13C

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec
W

MHz

usec
L
L
W

MHz

Hz

EXPNO 166
PROCNO 1
4 F2 - Acquisition Parameters
o) Date_ 20220415
Time 20.17
F INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
Me N ™ 32768
» SOLVENT CDC13
N NS 1500
DS 2
F SWH 24038.461
- FIDRES 0.733596
N Me AQ 0.6815744
o RG 186.42
N DW 20.800
DE 6.50
4b TE 299.0
\_ D1 2.00000000
D11 0.03000000
1 3 1 TDO 1
.
C{'H} NMR:100 MHz o
100.6278588
Solvent: CDCI e’
olvent: 3 613
54.00000000
SFO2 400.1516006
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00
PLW2 12.00000000
PLW12 0.32231000
PLW13 0.16212000
F2 - Processing parameters
SI 16384
SF 100.6177836
WDW EM
SSB
LB 1.00
GB
BC 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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-115.21

sz 19

s ~
o]
Current Data Parameters
F NAME Dr. A HAJRA 2022 1H
EXPNO 428
Me N, PROCNO 1
N F2 - Acquisition Parameters
F Date_ 20220415
— Time 19.05
N Me INSTRUM spect
o F ) PROBHD 5 mm PABBO BB/
N PULPROG zgflgn
4b D 32768
\ /  SOLVENT cDC13
19 NS 8
. DS 2
F NMR: 376 MHz SWH 89285.711 Hz
FIDRES 2.724784 Hz
. RQ 0.1835008 sec
Solvent: CDCI; A e
DW 5.600 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
SFO1 376.4795333 MHz
NUC1 19F
Pl 12.50 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 16384
SF 376.5171850 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I T T I T : I -
-80 -100 -120 -140 -160 -180 ppm
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OWHYTDWAMENNONONORINO ADANODO VAWM
MO0V ITMAVNYMNNANNN SN O~ O~ 0w m
oMM MON AT 1000000 ®®RE- M~~~ 0
Ll el e el el o e el el e e e e U R R R R AR RCRT-RE-)

S i

——3.850
—3.717

Current Data Parameters
NAME Dr. A HAJRA 2022 1H
EXPNO 477
s ~\ PROCNO
o F2 - Acquisition Parameters
Date_ 20220423
F Time 19.33
INSTRUM spect
0] N PROBHD 5 mm PABBO BB/
. PULPROG zg30
N ™ 32768
SOLVENT CcDCl3
F NS 8
- DS 2
N OMe SWH 8223.685 Hz
b S FIDRES 0.250967 Hz
N AQ 1.9922944 sec
4c RG 106.66
DW 60.800 usec
DE €.50 usec
1 TE 2966% K
- D1 1.000000 sec
H NMR:400 MHz :
Solvent: CDCl; -
SFO1 400.1524711 MHz
NUC1 1H
Pl 14,75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 16384
SF 400.1500087 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A Y W
T T T T T T T T T T T o 5 T T T T T 1
8.0 8.5 8.0 Tad 740 6.5 6.0 B.E 5 4.0 3.3 3.0 25 2.0 1.5 1.0 0.5 ppn
O [H O |=H|n|w o o
=] Cloololo|lo|o (=} (=}
ettt llatlood e
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Current Data Parameters
NAME Dr. A HAJRA-2022-13C
185

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220423
Time 20.12
INSTRUM spect
O PROBHD 5 mm PABBO BB/
F PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 745
Meo Ns DS 2
N SWH 24038.461 Hz
FIDRES 0.733596 Hz
F AQ 0.6815744 sec
RG 106.66
e N OMe DW 20.800 usec
_ DE 6.50 usec
TE 296.5 K
N D1 2.00000000 sec
4c D11 0.03000000 sec
) TDO 1
13,1 106 6278508 wiia
- . M
C{'H} NMR:100 MHz i
8.90 usec
Sol t: CDCI 54.00000000 W
olvent: 3
Nuc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLWZ2 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 0
PC 1.40
el , ‘
M a e
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm
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[Tol o
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—
L ( ) Current Data Parameters
l | fo) NAME Dr. A HAJRA 2022 1H
EXPNO 478
PROCNO 1
MeO N F2 - Acquisition Parameters
‘N Date_ 20220423
Time 19.35
F INSTRUM spect
— PROBHD 5 mm PABBO BB/
N OMe PULPROG zgflgn
~ TD 32768
N SOLVENT cbcl3
4c NS 8
\_ J DS 2
SWH 89285.711 Hz
FIDRES 2.724784 Hz
19F NMR: 376 MHz AQ 0.1835008 sec
RG 106.66
DwW 5.600 usec
Solvent: CDCI3 DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.4795333 MHz
NUC1 19F
Pl 12.50 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 16384
SF 376.5171850 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1L
M T [ERS R T T I D B i 1 LR RS Pl
-80 -90 -100 -110 -120 -140 =150 -160 =170 ppm
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Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 237
PROCNO 1
' ~ F2 - Acquisition Parameters
0O Date_ 20220309
Time 14.28
Cl INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG zg30
. 32768
N SCLVENT cpcl3
NS 8
ClI DS 2
- SWH 8223.685 Hz
N FIDRES 0.250967 Hz
~ AQ 1.9922944 sec
N RG 120.16
4d DW 60.800 usec
N J DE 6.50 usec
TE 292.9 K
1 Dl 1.00000000 sec
H NMR:400 MHz D0 1
======== CHANNEL fl ========
Solvent: CDCl; SFO1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 w
F2 - Processing parameters
SL 16384
SF 400.1500219 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T i P T T T T T 1
8.5 .0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 .5 3.0 2,5 2.0 1.5 1.0 0.5 ppm
(= 0o d (el Cad 15l (=2 (a0 (8] Oﬁ
o] ool lolo|HlHIo
J I 1 B B 1 P 5 A
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160.14
146.91

Z

146.52

138.18

134.23

133.70

130.39

130.16

129.79

129.31

129.17

129.16

128.35

127.83

125.60

124.87

124.70

120.72

119.77

119.00

116.55

113.26

———

77.47

1715
76.84

<

ﬁ\
o
cl
N‘
N
cl
=
~ iN
N
4d )

.

13¢{"H} NMR:100 MHz
Solvent: CDCl;

Current Data Parameters
NAME

Dr. A HAJRA-2022-13C
96

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220309
Time 14.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT €DC13
NS 256
DS 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42
ol 20.800 usec
DE 6.50 usec
TE 293.5 K
DL 2.00000000 sec
D11 0.03000000 sec
TDO 1

=== CHANNEL f] =====m===
SFO1 100.6278588 MHz
NUC1 13C
Pl 8.90 usec
PLW1 54.00000000 W

== CHANNEL f2 ========
SFO2 400.1516006 MhHz
NUCZ 1H
CPDPRG{2 waltzle
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
SL 16384
SF 100.6177873 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T
190 180 170

T
160

T
150

T
140

T
130

T
120

110

T
100

T T
90

S59

80

T
70

T ™ T T T
60 50 40 30 20

10 ppm



CNVYVOONDODMNMOHONAOAWYWNANNNRY OO AW o wn
AEA VOV VOPVLIFPANHO M N N WD ” =
SeseTnane gy aan el no s aer * by
m’;‘%ﬁﬁﬁﬁﬁﬁﬁﬁhﬁmoww o N
s )
0 Current Data Parameters
cl NAME Dr. A HAJRA 2022 1H
EXPNO 876
PROCNO 1
Me N
}“ F2 - Acquisition Parameters
Date_ 20221015
cl Time 20.56
- INSTRUM spect
N Me PROBHD 5 mm PRBBO BB/
-~ PULPROG zg30
N TD 32768
SOLVENT CDC13
4e NS 8
\_ y, DS 2
SWH 8223.685 Hz
1 FIDRES 0.250967 Hz
. AQ 1.9922944 sec
H NMR:400 MHz A J2and
DW 60.800 usec
Solvent: CDCl3 oz 6:50 usec
TE 295.3 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 400.1500067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T 1
0 7.5 7.0 6.5 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

el s
FERRRERE

NI = o

0.96
.0

3.07
3.00
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160.14
146.76
146.39
140.02
138.63
135.80
134.02
131.05
130.20
130.06
129.94
129.81
129.77
128.97
127.65
125.74
124.64
120.62
119.76
119.09
116.58
113.17

A

77.47
TT.15
76.83

=

21.39
21,22

R

Current Data Parameters
NAME

Dr. A HAJRA-2022-13C
358

EXPNO
PROCNO 1
' ™\
F2 - Acquisition Parameters
(0] Date_ 20221015
Time 21.30
Cl INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29pg30
Me N ™ 32768
‘N SOLVENT €DE13
NS 640
DS 2
B Cl SWH 24038.461 Hz
—-— FIDRES 0.733596 Hz
N Me | 2 0.6815744 sec
b RG 186.42
N DW 20.800 usec
DE 6.50 usec
de TE 295.9 K
D1 2,00000000 sec
\_ / b11 0.03000000 sec
TDO 1
1301 .
CHANNEL f1 == =
C{ H} NMR100 MHZ 100.6278588 MHz
13¢
. 8.90 usec
Solvent: CDCI; I
== CHANNEL £2 =
SFO2 400,1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 .00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
s1 16384
SF 100.6177857 MHz
WDWH EM
SSB ]
) 1.00 Hz
GB [i]
BC 1.40
T T T T T I 1 I T T T T T T T T T T T A
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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- ol e Sl ol o ol MRV R V- NPT PR V-~ )
s ™, Current Data Parameters
fo) NAME Dr. A HAJRA 2022 1H
EXPNO 461
Cl PROCNO 1
F2 - Acquisition Parameters
MeO N, Date_ 20220420
N Time 19.06
INSTRUM spect
cl PROBHD 5 mm PABBO BB/
PULPROG 2g30
s N oM D 32768
s Al € | soLvent cpc13
N NS 8
] 2
af ) suH 8223.685 Hz
N FIDRES 0.250967 Hz
1 aAQ 1.9922%44 sec
o RG 93.46
H NMR:400 MHz DW 60.800 usec
DE 6.50 usec
. TE 298.0 K
Solvent: CDC|3 Dl 1.00000000 sec
TDO 1
mmmss=== CHANNEL fl ===
SFO1 400.1524711
NUCl 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
S 16384
SF 400.1500089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T 1
5 8.0 &5 7.0 6. 6.0 4.0 3.5 3.0 2.5 2.0 LS 1.0 0.5 ppm
(T2 (sal | (=375} H]LD =l im] s (=]
=l ool Clolololo|lo (=] (=}
AlalialleilGleilaled o



OHY NOWRYWITRVOITIMO A0 N HONT
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OO0 WOUMHONDR-WVWOITON®Y M . .

WO TFTTOOONNNNNNNNA A A AAA -0

At A A A A A A A A A A e o~~~
N

3¢c{'H} NMR:100 MHz
Solvent: CDCl;

5515
55.56

=

Current Data Parameters

NAME Dr. R HAJRA-2022-13C
EXPNO 179
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220420

Time 19.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 512

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
RO 0.6815744 sec
RG 186.42

DW 20.800 usec
DE 6.50 usec
TE 298.3 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 waltz1l6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
sI
SF 100.6177871 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
= o~ ] } ,“ 5 P " e o
e . s hnidad 4 o W ¥ y '
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm
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g o

TH NMR:400 MHz
Solvent: CDCl;

—2.342

-_2.105

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 884
PROCNO 1

F2 - Acquisition Parameters
Date_ 20221016

Time 20.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg.

TD 32768
SOLVENT CpCl13

NS 8

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 295.0 K

Dl 1.00000000 sec
TDO
======== CHANNEL fl ========
SFOl 400.1524711 MHz
NUC1 1H

Bl 14.75 usec
PLW1 12.00000000 W

F2 - Processing parameters
SI 16384

SF 400.1500087 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB o]

PC 1.00

8.5 8.0 7.5 7.0 6.5 6.0
‘L EE) Fﬁ H-r|é ~
o Iolel |e|l-le] [=le
Al 1SS < lledles] 1l
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Current Data Parameters

NAME Dr. A HAJRA-2022-13C
EXPNO 363
FROCNO 1

s a

F2 - Acquisition Parameters

Me o Date_ 20221017
cl Time 4.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG 2gpg30
+ TD 32768
N Me SOLVENT cDC13
NS

1024

cl DS 2
SWH 24038,461 Hz
- FIDRES 0.733596 Hz
N AQ 0.6815744 sec
~ RG 186.42
N oW 20.800 usec
4g DE 6.50 usec
\_ J 297.1 K
D1 2.00000000 sec
13 1 D11 0.03000000 sec
DO 1
C{'H} NMR:100 MHz
= = CHANNEL f1 ==
sFol 100.6278588 MHz
Solvent: CDClI; ot 1%
Pl 8.90 usec
PLW1 54.00000000 W

===== CHANNEL £2

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 100.6177842 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
T T L] T T T T T T T T R T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 b ] 50 40 30 20 10 ppm
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Hz
Hz
sec

usec
usec

sec

MHz

Hz

V- OWOITOMWNADM MW R [< I Y-]
CVWLWODVWOSIMNMOADWON M~ W @
HOVSTTONMNMMNMANNADO® D ™M
R R N R & o
7~ \ Current Data Parameters
o) NAME Dr. A HAJRA 2022 1H
EXPNO 520
PROCNO 1
M N F2 - Acquisition Parameters
e A Date_ 20220521
Time 4.16
N cl INSTROM spct
PROBHD 5 mm PABBO BB/
PULPROG 2g30
Ca N M ™ 32768
s e SOLVENT cpcl13
*
N NS 8
Cl DS 2
4h SWH 8223.685
\ Y, FIDRES 0.250967
a0 1.9922944
RG 148.91
H NMR:400 MHz o
DE 6.50
i TE 298.1
Solvent: CDC|3 D1 1.00000000
TDO 1
== CHANNEL f1 =
400.1524711
1H
14.75
12.00000000
F2 - Processing parameters
ST 16384
SF 400.1499495
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
T T T T T T T T T T T T T T T 1
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.0 0.5 ppm
Ll fm | |m oo <
(=3 =] (=] (=} (o] (=} (o] (=] fo=t
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160.64
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=

140.00

138.67

135.77

133.43
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o
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—
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~
o
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126.17

126.02
125.81

™
o
w
o~
—

-
<]
s
]
—

119.26

118.01

1172.17

117.01

111.93

e =

77.48
77.16
76.84

N4

21.38

21.21

o S

'8 ™
(0]
Me N‘
N Cl
e
. N Me
cl N
4h
A w,
3¢c{"H} NMR:100 MHz
Solvent: CDClI;
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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Current Data Parameters

NAME
EXPNO
PROCNO

Dr.
210
1

A HAJRA-2022

F2 - Acquisition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ds

SWH
FIDRES
RQ

RG

DW

DE

CHANNEL f2 ==

20220522
14.47
spect

5 mm PABBO BB/
zgdc

32768
CDC13

200
24038.461
0 3596
0.6815744
186.42
20.800
6.50

300.0
2.00000000
0.03000000
1

CHANNEL f1 ==
100.6278588
13C
8.90

54.00000000

400.1516006
1H

waltzlé
90.00
12.00000000
0.32231000

6384

Hz
Hz
sec

usec
usec

sec
sec

usec

W
w

F2 - Processing parameters
1

100.6177841 MHz

EM

0
1.00

0
1.00

Hz
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o)
cl
cl N,
N
cl
—
_N cl
N
4i
.

"H NMR:400 MHz
Solvent: CDCI;

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 214
PROCNO 1
F2 - BAcquisition Parameters
Date_ 20220303
Time 20.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT cpCl3
NS 8
DS 2
SWH 8223.685
FIDRES 0.250967
AQ 1.9922944
RG 186.42
DW 60.800
DE 6.50
TE 294.9
Dl 1.00000000
TDO 1

CHANNEL fl ========
400.1524711
1H
14.75

12.00000000

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

S68

ppm

16384
400.1500088
EM

0
0.30

0
1.00

MHz

Hz



_——160.20
146.97
146.70
136.66
135.93
134.63
134.34
132,27
130.86
130.65
129.62
129.56
129.47
127.74
126.69
125.89
124.92
120.83
119.64

118.87

~

0]
Cl
O
N

Cl
—
O
N
4i

\_

~

116.34
113.30

J/

3¢c{'H} NMR:100 MHz
Solvent: CDCI;

RS

1715
76.83

77.47

4

Current Di
NAME

ata Parameters
Dr. R HAJRA-2022-13C
88

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220303
Time 21.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 327¢8
SOLVENT CDC13
NS 760
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 285.0 K
DL 2.00000000 sec
D11l 0.03000000 sec
TDO 1

= CHANNEL fl ====su==
SFO1 100.6278588 MHz
NUCL 13C
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 100.6177858 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB o
PC 1.40

T
190

T
180

T
170

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

T
100

S69

T
90

T i Bl
8a 70

40 30 20

10 ppm



7.739
7.729
7.724
7.714
7.705
7.504
7.502
7.499
7.483
7.482
7.448
7.441
7.426
7.419
7.416
7.404
7.396
7.376
7.311
7.306
7.301
7.260
7.240
7.238
7.236
7.178
7.173
7.160
7.156
7.132
74125
7.116
7.105
7.094
7.085
6.898
6.895
6.878
6.875
6.870
6.866
6.862
6.771
6.766
6.751
6.745

e ey

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 454
a8 ) erocno 1
F2 - Acquisition Parameters
Date_ 20220419
Time 18.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
- NS 8
DS 2
~ o SWH 8223.685 Hz
N FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 186.42
N / DW 60.800 usec
1 DE 6.50 usec
= TE 298.4 K
H NMR:400 MHz b 1.00030000 Sec
TDO 1
Solvent: CDCI;
SFO1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
SI 16384
SF 400.1500087 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
- | /1*___}‘ .
T T T T T l I l T T T T T T T T T T T T 1
10.0 9.5 9.0 8.5 8.0 6.0 95 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

S70



ADNIMINOIOONMONONAN DD NMM O™ OO T M~~~

NOA OO HTOOMAOMNN I NP O~ OO~ VNN DS IO~ m
S N . T O S T T T e e s e
OO OMNAVNITOCTONDLMNANNA—AONN T~ ~MMAOOC « «
LO\D‘-Ol-ﬂl.n<l‘v(")mmﬂmmmNNNNNNNNNNHHHH-—!HHHOOI‘*P\Q
HeE A A A A A A A A A A A A A A A A A A A A e A o o o o O~~~

UESSSS

T

Dr. A HAJRA-2022-13C
176

EXPNO
PROCNO
F2 - Acquisition Parameters
Date__ 20220419
r~ ~\ Time 19.20
INSTRUM spect

PROBHD S mm PABBO BB/

CI 0 PULPROG zgpg30
F ™ 32768
SOLVENT cDCl3
N NS 795
DS 2
‘N cl SWH 24038.461 Hz

FIDRES 0.733596 Hz
. AQ 0.6815744 sec
: F RG 186.42
oW 20.800 usec
e N DE 6.50 usec
TE 298.5 K
<N o1 2.00000000 sec
N - D1l 0.03000000 sec
4] TDO 1
\ J CHANNEL f1

SFO1 100.6278588 MHz

UCUHNMRAOO MHz (1
Solvent: CDCI;

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
SI 16384

SF 100.6177843 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T il 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

S71
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19 NMR: 376 MHz

Solvent: CDCl;

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 455
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220419
Time 18.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
TD 32768
SOLVENT CDC13
NS 8
DS 2
SWH 89285.711 Hz
FIDRES 2.724784 Hz
RQ 0.1835008 sec
RG 186.42
DwW 5.600 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
CHANNEL fl ========
376.4795333 MH=z
19F
12.50 usec
20.00000000 W
F2 - Processing parameters
SI 16384
SF 376.5171850 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

-60

-80

|
-120.

T
-140

S72

T T
-160 -180

ppm



8.145
8.123
8.045
8.040
7.821
7.799
7.676
7.654
7.633
7.628
7.405
7.384
7.347
7.344
7.306
7.301
7.283
7.278
7.260
Tud18
7.094
7.031
7.010

ﬁ
§
1 Y

4.467
4.449
4,431
4.413
4.341
4.324
4.306
4,288

1.464
1.446
1.429
1.359
1.341
1.323

N

"
0
Cl
EtO,C N,
N
Cl
—
- N CO,Et
N
4k
\ _/
TH NMR:400 MHz
Solvent: CDCI;
9|0 B:5 8: 715 7:0 515 SfO :S 410 3:5 3I0 215 2:0 115 1I0 ojs ppJ
O || [NjlOl=r |~ Mo (Ta](T3) =154

S73

Current Data Parameters

NAME Dr. A HAJRA 2022 1H
EXPNO 485
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220425

Time 15.03
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 186.42

DW 60.800 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

CHANNEL £l =
400.1524711
1H
14.75

12.00000000

usec
w

F2 - Processing parameters

16384
400.1500087

EM

0
0.30

0
1.00

MHz

Hz



165.56
165.33
159.86

(=)}
—
~
-
—

146.87
141.58

137.45

134.84
131.72

131.06

130.86
130.54

129.77

129.44
128.18
126.21
125.01

124.37
123.60

120.86

119.63
119.14

116.34

NS

-

113.44

77.46

7715
76.83

14.42
14.38

=

Current Data Parameters
NAME Dr. A HAJRA-2022-13C

EXPNO 189
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220425
Time 15.58
~ INSTRUM spect
4 PROBHD 5 mm PABBO BB/
0 PULPROG 2gpg30
D 32768
Cl SOLVENT €Dpel3
NS 1024
DS 2
Etozc N. SWH 24038.461 Hz
N FIDRES 0.733596 Hz
RQ 0.6815744 sec
cl RG 186.42
et DW 20.800 usec
DE 6.50 usec
N CO,Et TE 298.0 K
o D1 2.00000000 sec
N D11 0.03000000 sec
4k TDO 1
\. S CHANNEL f1 ===
100.6278588
13¢c{'H} NMR:100 MHz 6530 yeee
e 54.00000000 W
. === CHANNEL f2 ===
SO'Vent. CDC|3 SFO2 400.1516006
NUC2 1H
CPDPRG[2 waltzl6
PCED2 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
T T T T T T T T T T T T T T T T T T T 1
1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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