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1. General experimental details

All reactions were carried out in oven-dried glassware with magnetic stirring. Indoles used in
this study were obtained from commercial sources and used without further purification.
Solvents screened in this report were used as purchased from suppliers. All the photo-induced
reactions were performed using borosilicate glassware (5/10 mL RBF) under sunlight/CFL
bulb (26 W). Substituted aryl disulfides, bis(4-methylphenyl) disulfide, bis(2-benzothiazolyl)
disulfide, bis(4-fluorophenyl) disulfide, bis(2-bromophenyl) disulfide, bis(4-chlorophenyl)
disulfide and bis(2,5-dichlorophenyl) disulfide, n-hexyl disulfide were prepared by the
oxidation of respective thiols by using tert-butyl hydroperoxide. Diphenyl ditelluride?,
dinaphthyl ditelluride! and aryl diselenides: dinaphthyl diselenide,! bis-(4-methoxyphenyl)
diselenide,* bis-(4-chlorophenyl) diselenide,? bis-(4- trifluoromethylphenyl) diselenide,? bis-
(2-bromophenyl)  diselenide,?  bis-(2-chlorophenyl) diselenide,?  bis-(4-bromophenyl)
diselenide,? bis-(4-methylphenyl) diselenide,® bis-(2-methylphenyl) diselenide,® bis-(2-
fluoropheny!) diselenide,? bis(3,4,5-trimethoxyphenyl)diselenide,® were prepared by following
the reported procedure. Diphenyl diselenide used here were obtained from commercial sources.
NMR experiments were carried out on Bruker 400/500MHz spectrometer in CDCIls/DMSO-ds
solvents and chemical shifts are reported in ppm. High resolution mass spectroscopic (HRMS)
analysis is performed on quadrupole-time-of-flight Bruker MicroTOF-Q Il mass spectrometer
equipped with an ESI (+ve/—ve) or atmospheric pressure chemical ionization (APCI) source.
GC-MS analysis is performed on Agilent 7200/Agilent Technologies MS-S975C inert
XLEI/CIMSD with triple axis detector. UV-Vis study was performed on Agilent Technologies
Cary (5000) series UV-Vis-NIR spectrophotometer. TLC plates (Merck silica gel (¢°F254)

plates) used for monitoring the reactions were purchased from Merck.
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2. General experimental procedure for chalcogenylation of indoles

R3 R®
R1 R1 E
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N\ R2 + E sunlight N A\ R2
N acetone, O,, rt N
H 3
R

E =S, Se, Te

Indoles (0.2 mmol, 1.0 equiv.) aryl diselenide/disulfide/ditelluride (0.1 mmol, 0.5 equiv.) were
added to a 5 mL round bottom flask with magnetic stir bar in acetone (O2 purged, 2 mL). The
reaction mixture was stirred for disulfide, diselenide and ditelluride substrates are 9-11 h, 6-7
h, and 5-6 h, respectively under sunlight. The progress of the reaction was monitored by TLC.
After completion of the reaction, solvent was removed on rotary evaporator under vacuum. The
residue was purified by flash column chromatography on silica gel to afford the desired

product.

Experimental procedure under CFL light: The above reaction mixture was stirred up to 15-
18 h under house hold CFL (26 W) bulb at room temperature. The progress of the reaction was

monitored by TLC.
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3-(Phenylselanyl)-1H-indole (2a).* White solid, yield 42 mg (78%), *H NMR (400 MHz,
CDCl3) 5 8.38 (bs, 1H), 7.64 (d, J = 7.9 Hz, 1H), 7.48 — 7.40 (m, 2H), 7.25 (dd, J = 8.1, 5.8
Hz, 3H), 7.18 (d, J = 7.6 Hz, 1H), 7.15 — 7.09 (m, 3H): 1*C NMR (125 MHz, CDCls) & 136.4,
133.8,131.2, 130.0, 128.9, 128.7, 125.6, 122.9, 120.9, 120.4, 111.4, 98.2; ""Se NMR (95 MHz,

CDCl3) 6 210.5; GC-LRMS m/z calcd for C14H11NSe [M]* 273.0, found 272.9.

(3
)

N\

N

H
3-(Naphthalen-1-ylselanyl)-1H-indole (2b).° Pale brown liquid, yield 47 mg (74%), *H NMR
(500 MHz, CDCls) & 8.46 (bs, 1H), 8.37 (d, J = 8.3 Hz, 1H), 7.87 (d, J = 8.1 Hz, 1H), 7.69 —
7.61 (m, 3H), 7.58 — 7.52 (m, 2H), 7.47 (d, J = 8.2 Hz, 1H), 7.33 — 7.29 (m 1H), 7.22 — 7.15
(m, 3H); BC NMR (125 MHz, CDCls) § 136.5, 133.9, 132.6, 132.3, 131.5, 130.0, 128.6, 126.9,
126.24, 126.22, 126.08, 126.05, 125.7, 123.0, 120.9, 120.4, 111.4, 97.4; "Se NMR (95 MHz,

CDCls) 8 174.6; GC-LRMS m/z calcd for C1sH13NSe [M]" 323.0, found 322.9.

1-Methyl-3-(phenylselanyl)-1H-indole (2c).* White solid, yield 43 mg (76%), *H NMR (500
MHz, CDCls) & 7.67 (dt, J = 7.9, 1.0 Hz, 1H), 7.42 (dt, J = 8.2, 1.0 Hz, 1H), 7.37 (s, 1H), 7.35
~7.32.(m, 1H), 7.29 — 7.26 (m, 2H), 7.23 — 7.20 (m, 1H), 7.18 — 7.10 (m, 3H), 3.88 (s, 3H):
13C NMR (125 MHz, CDCls) § 137.5, 135.6, 134.2, 130.7, 128.9, 128.6, 125.5, 122.4, 120.5,

120.4, 109.5, 96.0, 33.1; ""Se NMR (95 MHz, CDCls) § 207.6 ppm; GC-LRMS m/z calcd for
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C15H13NSe [M]* 287.0, found 286.9.

A

Iz /S>\

2-Methyl-3-(phenylselanyl)-1H-indole (2d).* White solid, yield 44 mg (77%), *H NMR (500
MHz, CDCls) § 8.25 (bs, 1H), 7.63 (dt, J = 7.7, 1.0 Hz, 1H), 7.36 (dt, J = 8.0, 1.0 Hz, 1H), 7.27
—7.22(m, 3H), 7.21 — 7.13 (M, 4H), 2.57 (s, 3H); 3C NMR (125 MHz, CDCls) & 140.9, 135.8,
134.0, 131.3,129.0, 128.4, 125.4, 122.1, 120.7, 119.8, 110.5, 96.2, 13.2; ""Se NMR (76 MHz,

CDCls) & 184.6 ppm; GC-LRMS m/z calcd for C1sH13NSe [M]* 287.0, found 286.9.

Iz />>\$
O
7/

3-((4-Methoxyphenyl)selanyl)-2-methyl-1H-indole (2e). Brown liquid, yield 49 mg (78%),
IH NMR (500 MHz, CDCls) & 8.21 (bs, 1H), 7.66 — 7.61 (m, 1H), 7.33 (dt, J = 8.0, 0.9 Hz,
1H), 7.24 — 7.16 (m, 4H), 6.76 — 6.72 (M, 2H), 3.75 (s, 3H), 2.58 (s, 3H); 3C NMR (125 MHz,
CDCls) 6 158.2, 140.4, 135.7, 131.2, 130.7, 123.7, 122.0, 120.6, 119.8, 114.8, 110.5, 97.4,
55.3,13.2; "’Se NMR (95 MHz, CDClz) § 174.0 ppm; HRMS (ESI) m/z calcd for C16H1sNOSe

[M-H]" 316.0236, found 316.0256.

. @CI
Cry-

H
3-((4-Chlorophenyl)selanyl)-2-methyl-1H-indole (2f). Light brown solid, yield 51 mg
(79%), *H NMR (500 MHz, CDCls) & 8.33 (bs, 1H), 7.56 (d, J = 7.8 Hz, 1H), 7.37 (d, J = 8.0
Hz, 1H), 7.26 — 7.21 (m, 1H), 7.20 — 7.16 (m, 1H), 7.11 (s, 4H), 2.57 (s, 3H); 3C NMR (125
MHz, CDCl3) 6 140.9, 135.8, 132.2, 131.3, 131.0, 129.6, 129.0, 122.3, 120.8, 119.6, 110.6,

96.0, 13.2; "’Se NMR (95 MHz, CDClI3) § 188.0 ppm; HRMS (ESI) m/z calcd for C1sH12CINSe
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[M-H]* 319.9738, found 319.9765.

CF4
Se
RS
N
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5-Methyl-3-((4-(trifluoromethyl)phenyl)selanyl)-1H-indole (2g). Cream solid, yield 57 mg
(80%), 'H NMR (500 MHz, CDCls) & 8.43 (bs, 1H), 7.49 (d, J = 2.6 Hz, 1H), 7.45 — 7.42 (m,
1H), 7.39 (d, J = 8.2 Hz, 3H), 7.31 (d, J = 8.2 Hz, 2H), 7.17 (dd, J = 8.4, 1.6 Hz, 1H), 2.48 (s,
3H); 3C NMR (125 MHz, CDCls) 5 139.8 (g, J = 1.3 Hz), 134.8, 131.7, 130.7, 129.9, 128.0,
127.6 (q, J = 32.6 Hz), 125.6 (g, J = 3.8 Hz), 124.9, 124.3 (q, J = 271.9 Hz), 119.6, 111.2, 96.3,
21.5; 77Se NMR (95 MHz, CDCls) § 222.8; HRMS (ESI) m/z calcd for CisH12FsNSe [M-H]*
354.0004, found 354.0024.

Br

A

Iz /é\

3-((2-Bromophenyl)selanyl)-5-methyl-1H-indole (2h). Buff solid, yield 62 mg (85%), 'H
NMR (500 MHz, CDCls) & 8.46 (bs, 1H), 7.50 (dd, J = 7.5, 1.8 Hz, 1H), 7.47 (d, J = 2.6 Hz,
1H), 7.45 (dd, J = 1.8, 0.9 Hz, 1H), 7.39 (d, J = 8.3 Hz, 1H), 7.16 (dd, J = 8.2, 1.6 Hz, 1H),
7.01—6.95 (m, 2H), 6.76 — 6.72 (m, 1H), 2.47 (s, 3H); 3C NMR (125 MHz, CDCls)  137.1,
134.9, 132.4,132.2, 130.7, 130.1, 128.8, 127.7, 126.5, 124.9, 121.7, 119.8, 111.2, 97.3, 21.5;
7Se NMR (95 MHz, CDCIs) § 235.3; HRMS (APCI) m/z calcd for CisH12BrNSe [M+H]*

365.9388, found 365.9360.

N

H

5-Methoxy-3-(phenylselanyl)-1H-indole (2i).* Brown solid, yield 46 mg (77%), *H NMR
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(400 MHz, CDCl3) & 8.43 (bs, 1H), 7.47 — 7.43 (m, 1H), 7.34 (d, J = 8.8 Hz, 1H), 7.26 (d, J =
1.8 Hz, 2H), 7.20 — 7.10 (m, 4H), 6.95 (dt, J = 8.8, 1.8 Hz, 1H), 3.84 (s, 3H); *C NMR (125
MHz, CDCl3) 6 155.1, 133.9, 131.9, 131.3, 130.8, 129.0, 128.5, 125.6, 113.5, 112.3, 101.6,
97.6, 55.8; "’Se NMR (95 MHz, CDCl3) § 208.7; HRMS (ESI) m/z calcd for C1sH13NOSe [M-

H]* 302.0079, found 302.0117.

O
Se@ A
N

H
5-Methoxy-3-((4-methoxyphenyl)selanyl)-1H-indole (2j).* Colorless liquid, yield 50 mg
(75%), *H NMR (500 MHz, CDCls) & 8.34 (bs, 1H), 7.44 (d, J = 2.5 Hz, 1H), 7.32 (d, J = 8.8
Hz, 1H), 7.29 — 7.26 (m, 2H), 7.12 (d, J = 2.5 Hz, 1H), 6.92 (dd, J = 8.8, 2.5 Hz, 1H), 6.78 —
6.73 (m, 2H), 3.85 (s, 3H), 3.76 (s, 3H); 2*C NMR (125 MHz, CDCl3) & 158.3, 155.0, 131.30,
131.27, 131.0, 130.7, 123.5, 114.8, 113.3, 112.1, 101.6, 99.0, 55.8, 55.3; "’Se NMR (95 MHz,

CDCls) § 199.5; HRMS (ESI) m/z calcd for C1sH1sNO2Se [M-H]* 332.0185, found 332.0212.

CF3
Se

\
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5-Methoxy-3-((4-(trifluoromethyl)phenyl)selanyl)-1H-indole (2k). Brown solid, yield 55
mg (74%), *H NMR (500 MHz, CDCls) 5 8.51 (bs, 1H), 7.50 (d, J = 2.6 Hz, 1H), 7.41 — 7.37
(m, 3H), 7.31 (dd, J = 8.7, 1.0 Hz, 2H), 7.05 (d, J = 2.5 Hz, 1H), 6.98 (dd, J = 8.9, 2.5 Hz, 1H),
3.84 (s, 3H); 13C NMR (125 MHz, CDCl3) § 155.3, 139.7 (q, J = 1.3 Hz), 132.2, 131.4, 130.5,
128.0, 127.6 (q, J = 32.5 Hz), 125.6 (q, J = 3.7 Hz), 124.4 (q, J = 273.2 Hz), 113.7, 112.4,
101.3, 96.5, 55.8; 77Se NMR (95 MHz, CDCls) & 223.1; HRMS (ESI) m/z calcd for

Ci6H12F3sNOSe [M-H]* 369.9953, found 369.9966.
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3-((2-Chlorophenyl)selanyl)-5-methoxy-1H-indole (21). Cream solid, yield 55 mg (82%), ‘H
NMR (500 MHz, CDCls) & 8.53 (bs, 1H), 7.48 (d, J = 2.6 Hz, 1H), 7.38 (d, J = 8.7 Hz, 1H),
7.34 (dd, J = 7.9, 1.4 Hz 1H), 7.09— 7.05 (m, 2H), 6.98 (dd, J = 8.8, 2.5 Hz, 1H), 6.95 — 6.91
(m, 1H), 6.76 (dd, J = 7.9, 1.6 Hz, 1H), 3.84 (s, 3H); 13C NMR (125 MHz, CDCl3) & 155.3,
134.6, 132.7, 132.0, 131.5, 130.7, 129.2, 128.7, 127.2, 126.4, 113.8, 112.5, 101.4, 96.3, 56.0;
"Se NMR (95 MHz, CDCIs) § 212.5; HRMS (ESI) m/z calcd for C1sH12CINOSe [M-H]*

335.9687, found 335.9693.

Se@

N

H
2-Phenyl-3-(phenylselanyl)-1H-indole (2m).> Yellow liquid, yield 55 mg (79%), 'H NMR
(500 MHz, CDCls) 5 8.59 (bs, 1H), 7.79 — 7.74 (m, 2H), 7.71 (d, J = 7.9 Hz, 1H), 7.50 — 7.45
(m, 3H), 7.44 — 7.40 (m, 1H), 7.33 — 7.29 (m, 1H), 7.27 — 7.20 (m, 3H), 7.19 — 7.11 (m, 3H):
13C NMR (125 MHz, CDCls) § 142.1, 136.2, 134.1, 132.1, 132.0, 129.1, 128.6, 128.5, 128.3,

125.4, 123.3, 121.1, 120.9, 111.0, 95.9; ""Se NMR (95 MHz, CDCl3) § 207.6; HRMS (ESI)

m/z calcd for C20H1sNSe [M+H]* 349.0365, found 349.0364.

o &

H

3-Methyl-2-(phenylselanyl)-1H-indole (2n).® Dark brown solid, yield 14 mg (25%), *H NMR
(400 MHz, CDCl3) 6 7.98 (bs, 1H), 7.64 (d, J = 7.9 Hz, 1H), 7.32 — 7.16 (m, 8H), 2.46 (s, 3H);
13C NMR (100 MHz, CDCls) 6 137.6, 132.2, 129.4, 129.3, 128.4, 126.4, 123.2, 119.9, 119.6,

119.4, 118.2, 110.8, 10.4; ""'Se NMR (75 MHz, CDCls) § 257.8; GC-LRMS m/z calcd for
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CisH1sNSe [M]* 287.0, found 287.0.

Br
Se

M
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3-((4-Bromophenyl)selanyl)-5-fluoro-1H-indole (20). White solid, yield 55 mg (75%), 'H
NMR (500 MHz, CDCls) & 8.58 (bs, 1H), 7.54 (d, J = 2.4 Hz, 1H), 7.39 (dd, J = 8.8, 4.2 Hz,
1H), 7.29 — 7.26 (m, 3H), 7.13 — 7.08 (m, 2H), 7.04 (td, J = 8.9, 2.5 Hz, 1H); 3C NMR (125
MHz, CDCls) ¢ 158.8 (d, J = 236.9 Hz), 132.97, 132.87, 132.4, 132.0, 130.3, 129.5, 119.7,
112.3(d,J=9.5Hz), 111.7 (d, J = 26.6 Hz ), 105.3 (d, J = 24.2 Hz ), 97.9 (d, J = 4.6 Hz); ""Se
NMR (95 MHz, CDCls) & 215.7; HRMS (ESI) m/z calcd for C14aHoBrFNSe [M-H]" 367.8981,

found 367.8989.

L
pes

3-((4-Bromophenyl)selanyl)-5-chloro-1H-indole (2p). Olive green solid, yield 62 mg (81%),

IZz__

IH NMR (500 MHz, CDCls) & 8.53 (bs, 1H), 7.62 — 7.60 (m, 1H), 7.51 (d, J = 2.5 Hz, 1H),
7.39 - 7.37 (m, 1H), 7.29 — 7.27 (m, 2H), 7.25 (dd, J = 8.6, 2.0 Hz, 1H), 7.11 — 7.08 (m, 2H);
13C NMR (125 MHz, CDCl3) & 134.8, 132.6, 132.4, 132.0, 131.0, 130.3, 127.0, 123.6, 119.75,
119.71, 112.6, 97.6; 7’Se NMR (95 MHz, CDCls) § 214.4; HRMS (APCI) m/z calcd for

C14HoBrCINSe [M+H]* 385.8840, found 385.8869.

A

Cl

Iz /?\

6-Chloro-3-(p-tolylselanyl)-1H-indole (2q). Colorless crystalline solid, yield 48 mg (75%),
'H NMR (500 MHz, CDClz) & 8.42 (bs, 1H), 7.56 (d, J = 8.5 Hz, 1H), 7.45 (dd, J = 14.6, 2.1

Hz, 2H), 7.20 — 7.14 (m, 3H), 7.00 (d, J = 7.8 Hz, 2H), 2.28 (s, 3H); 3C NMR (125 MHz,
s9



CDCl3) § 136.7, 135.8, 131.5, 129.9, 129.3, 129.2, 128.9, 128.6, 121.6, 121.4, 111.3, 99.1,
20.9; 7Se NMR (95 MHz, CDCls) § 207.0; HRMS (APCI) m/z calcd for C1sH12CINSe [M+H]*

321.9894, found 321.9917.

CF3
Se

Iz />>\

Cl

6-Chloro-3-((4-(trifluoromethyl)phenyl)selanyl)-1H-indole (2r). Buff solid, yield 54 mg
(72%), *H NMR (500 MHz, CDCls) & 8.61 (bs, 1H), 7.54— 7.49 (m, 3H), 7.39 (d, J = 8.3 Hz,
2H), 7.28 (d, J = 8.9 Hz, 2H), 7.19 (dd, J = 8.4, 1.8 Hz, 1H); 3C NMR (125 MHz, CDCls) 5
139.1 (q, J = 1.4 Hz), 136.8, 132.2, 129.3, 128.3, 128.2, 127.9 (q, J = 32.4 Hz), 125.7 (q, J =
3.7 Hz), 124.2 (g, J = 271.9 Hz), 122.0, 121.1, 111.5, 97.3; 7’Se NMR (95 MHz, CDCl3) &
225.8; HRMS (APCI) m/z calcd for C1sHeCIF3sNSe [M+H]*" 375.9611, found 375.9619.

Br.

By,

H
3-((2-Bromophenyl)selanyl)-6-chloro-1H-indole (2s). Light brown solid, yield 60 mg (78%),
IH NMR (500 MHz, CDCls) & 8.59 (s, 1H), 7.55 — 7.48 (m, 4H), 7.18 (dd, J = 8.5, 1.8 Hz, 1H),
7.01 — 6.95 (m, 2H), 6.67 (dd, J = 7.4, 2.1 Hz, 1H); 3C NMR (125 MHz, CDCl3) & 136.9,
136.5, 132.6, 132.5, 129.3, 128.7, 128.5, 127.7, 126.7, 121.9, 121.8, 121.3, 111.5, 98.4; "'Se
NMR (95 MHz, CDCls) & 237.1; HRMS (APCI) m/z calcd for Ci4aHoBrCINSe [M+H]*

385.8840, found 385.8871.

Se@
Br:
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N

H

5-Bromo-3-(o-tolylselanyl)-1H-indole (2t).” Buff solid, yield 54 mg (74%), 'H NMR (500
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MHz, CDCls) § 8.55 (bs, 1H), 7.78 (d, J = 1.8 Hz, 1H), 7.47 (d, J = 2.6 Hz, 1H), 7.38 (dd, J =
8.6, 1.9 Hz, 1H), 7.34 (d, J = 8.6 Hz, 1H), 7.17 (d, J = 7.2 Hz, 1H), 7.07 (td, J = 7.4, 1.3 Hz,
1H), 6.91 (td, J = 7.6, 1.4 Hz, 1H), 6.82 (d, J = 6.5 Hz, 1H), 2.51 (s, 3H); 2*C NMR (125 MHz,
CDCls) 5 136.2, 135.2, 134.1, 132.7, 132.0, 130.0, 127.8, 126.6, 126.0, 125.6, 123.0, 114.4,
112.9, 96.9, 21.3; 77Se NMR (95 MHz, CDCls) § 179.8; HRMS (ESI) m/z calcd for
C1sH12BrNSe [M-H]* 363.9232, found 363.9262.

F

Se@
Br.
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N

H
5-Bromo-3-((2-fluorophenyl)selanyl)-1H-indole (2u). Colorless crystalline solid, yield 54
mg (73%), *H NMR (500 MHz, CDCls) § 8.57 (s, 1H), 7.80 (d, J = 1.7 Hz, 1H), 7.52 (d, J =
2.5 Hz, 1H), 7.41 — 7.33 (m, 2H), 7.16 — 7.11 (m, 1H), 7.04 (td, J = 8.6, 8.1, 1.2 Hz, 1H), 6.89
—6.82 (M, 2H); 3C NMR (125 MHz, CDCls) § 159.9, 135.1, 133.1, 131.9, 130.2, 127.5, 126.1,
124.8, 122.9, 120.2, 115.1, 114.6, 113.0, 95.5; "’Se NMR (95 MHz, CDCls3) & 159.9; HRMS
(APCI) m/z calcd for C1aHoBrFNSe [M+H]* 369.9138, found 369.9168.

Cl

A

Iz /:>\

3-((2-Chlorophenyl)selanyl)-5-iodo-1H-indole (2v). Colorless crystalline solid, yield 72 mg
(83%), *H NMR (500 MHz, CDCl3) 5 8.58 (bs, 1H), 8.00 — 7.97 (m, 1H), 7.57 (dd, J = 8.6, 1.7
Hz, 1H), 7.47 (d, J = 2.6 Hz, 1H), 7.34 (dd, J = 7.9, 1.4 Hz, 1H), 7.27 (d, J = 8.5 Hz, 1H), 7.08
(td, J = 7.6, 1.6 Hz, 1H), 6.96 — 6.92 (m, 1H), 6.69 (dd, J = 8.0, 1.6 Hz, 1H); 3C NMR (125
MHz, CDCl3) 6 135.7, 134.1, 132.8, 132.5, 132.0, 131.7, 129.3, 129.1, 128.6, 127.3, 126.6,
113.5, 96.2, 85.0; "’Se NMR (95 MHz, CDCl3) & 212.8; HRMS (APCI) m/z calcd for

C14HoCIINSe [M+H]" 433.8704, found 433.8708.

S11



Br.

A

Iz /:>\

3-((2-Bromophenyl)selanyl)-5-iodo-1H-indole (2w). Colorless crystalline solid, yield 81 mg
(85%), 'H NMR (500 MHz, CDCls) & 8.58 (bs, 1H), 8.00 — 7.97 (m, 1H), 7.57 (dd, J = 8.5, 1.7
Hz, 1H), 7.52 — 7.45 (m, 2H), 7.27 (d, J = 8.5 Hz, 1H), 7.02 — 6.96 (m, 2H), 6.69 — 6.64 (m,
1H); 3C NMR (125 MHz, CDCls) § 136.5, 135.7, 132.8, 132.6, 132.4, 131.7, 129.1, 128.7,
127.8, 126.8, 121.8, 113.5, 97.3, 85.0; ""Se NMR (95 MHz, CDCls) & 235.6; HRMS (APCI)

m/z calcd for C1aHeBrINSe [M+H]* 477.8198, found 477.8192.

\

N—< >—Se
0

N,N-dimethyl-4-(phenylselanyl)aniline (2x). yellow liquid, yield 36 mg (65%), *H NMR
(500 MHz, CDCls) 6 7.56 — 7.52 (m, 2H), 7.35 — 7.31 (m, 2H), 7.25 — 7.21 (m, 2H), 7.20 —
7.16 (m, 1H), 6.73 — 6.70 (m, 2H), 3.02 (s, 6H); 3C NMR (125 MHz, CDCls) § 150.5, 137.1,
134.6, 129.8, 129.0, 125.8, 113.7, 113.2, 40.3; "’Se NMR (75 MHz, CDClIs) § 391.2; GC-

LRMS m/z calcd for C1aH1sNSe [M]" 277.0, found 277.1.

OCH;
OCHs
Se
HsCOm OCHs,
N
\

5-Methoxy-1,2-dimethyl-3-((3,4,5-trimethoxyphenyl)selanyl)-1H-indole (I1). Light yellow
solid, yield 26 mg (25%), *H NMR (500 MHz, CDCls) § 7.23 (d, J = 8.8 Hz, 1H), 7.10 (d, J =
2.4 Hz, 1H), 6.89 (dd, J = 8.8, 2.5 Hz, 1H), 6.46 (s, 2H), 3.85 (s, 3H), 3.79 (s, 3H), 3.77 (s,
3H), 3.69 (s, 6H), 2.58 (s, 3H); 13C NMR (125 MHz, CDCl3) & 154.9, 153.5, 142.8, 136.2,

132.4,131.2,128.7,111.7, 109.8, 105.7, 101.5, 95.2, 60.8, 56.1, 55.9, 30.6, 12.2; HRMS (ESI)
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m/z calcd for C20H23NO4Se [M+H]" 422.0866, found 422.0854.

2,

2-Methyl-3-(phenyltellanyl)-1H-indole (3a). Brown liquid, yield 41 mg (62%), *H NMR (500
MHz, CDCls) & 8.40 (s, 1H), 7.60 (d, J = 7.7 Hz, 1H), 7.40 — 7.34 (m, 3H), 7.24 — 7.18 (m,
2H), 7.15 — 7.12 (m, 1H), 7.11 — 7.07 (m, 2H), 2.67 (s, 3H); 3C NMR (125 MHz, CDCls) 5
143.3, 137.6, 136.6, 134.0, 129.1, 126.4, 122.2, 121.8, 120.7, 119.6, 110.3, 100.4, 15.5; HRMS

(APCI) m/z calcd for CisH1sNTe [M]* 337.0105, found 337.0101.

RS

-

H
2-Methyl-3-(naphthalen-1-yltellanyl)-1H-indole (3b). Dark brown liquid, yield 46 mg
(60%), *H NMR (500 MHz, CDCls) & 8.73 (s, 1H), 8.01 (d, J = 8.3 Hz, 1H), 7.81 (d, J = 8.1
Hz, 1H), 7.65 (d, J = 8.1 Hz, 1H), 7.57 (t, J = 7.5 Hz, 2H), 7.51 (t, J = 7.7 Hz, 1H), 7.37 (d, J
= 8.0 Hz, 1H), 7.29 (s, 1H), 7.22 (t, J = 7.5 Hz, 1H), 7.15 (t, J = 7.5 Hz, 1H), 7.08 (t, J = 7.6
Hz, 1H), 2.67 (s, 3H); *C NMR (125 MHz, CDCls) § 143.8, 136.8, 135.2, 133.85, 133.81,
132.4,129.1, 128.7, 127.0, 126.4, 126.3, 125.9, 122.2, 121.7, 120.7, 119.6, 118.6, 110.4, 15.5;

HRMS (APCI) m/z calcd for C1oH1sNTe [M]* 387.0262, found 387.0291.

\
O
Iz /é\a

5-Methoxy-2-methyl-3-(phenyltellanyl)-1H-indole (3c). Mustard liquid, yield 42 mg (58%),

IH NMR (500 MHz, CDCls) & 8.31 (s, 1H), 7.40 — 7.35 (m, 2H), 7.24 (d, J = 8.7 Hz, 1H), 7.17
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—7.13 (m, 1H), 7.12 — 7.06 (m, 3H), 6.86 (dd, J = 8.7, 2.5 Hz, 1H), 3.86 (s, 3H), 2.64 (s, 3H);
13C NMR (125 MHz, CDCl3) § 155.0, 144.1, 137.6, 134.7, 133.9, 129.2, 126.4, 116.8, 112.1,
111.3, 103.7, 81.7, 55.9, 15.5; HRMS (ESI) m/z calcd for CisHisNOTe [M-H]* 364.0115,

found 364.0167.

g,

5-Methoxy-2-methyl-3-(naphthalen-1-yltellanyl)-1H-indole (3d). Dark brown liquid, yield
46 mg (55%),"H NMR (500 MHz, CDCls) & 8.37 (s, 1H), 8.02 (d, J = 8.3 Hz, 1H), 7.82 (d, J
= 8.1 Hz, 1H), 7.67 (d, J = 8.1 Hz, 1H), 7.59 (ddd, J = 8.3, 6.9, 1.3 Hz, 1H), 7.53 (ddd, J = 8.2,
6.7, 1.2 Hz, 1H), 7.30 (dd, J = 7.3, 1.1 Hz, 1H), 7.26 (d, J = 8.7 Hz, 1H), 7.12 — 7.09 (m, 1H),
7.06 (d, J = 2.4 Hz, 1H), 6.87 (dd, J = 8.7, 2.5 Hz, 1H), 3.82 (s, 3H), 2.65 (s, 3H); 3C NMR
(125 MHz, CDCls) 6 155.1, 144.4, 135.2, 134.7, 133.9, 132.2, 131.6, 129.0, 128.7, 127.0,
126.5, 126.3, 125.9, 118.6, 112.3, 111.2, 103.6, 80.8, 55.8, 15.6; HRMS (ESI) m/z calcd for

C20H17NOTe [M]" 417.0368, found 417.0384.

L)
-

N

H
2-Methyl-3-(p-tolylthio)-1H-indole (4a).2 Brown solid, yield 35 mg (69%), *H NMR (500
MHz, CDCls) § 8.22 (s, 1H), 7.60 (d, J = 7.8 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.23 (td, J =
7.5,1.3Hz, 1H), 7.17 (td, J = 7.6, 7.1, 1.1 Hz, 1H), 7.01 (s, 4H), 2.54 (s, 3H), 2.29 (s, 3H); 1*C
NMR (125 MHz, CDCls) 6 140.9, 135.7, 135.4, 134.3, 130.3, 129.5, 125.8, 122.1, 120.6, 119.0,

110.6, 99.9, 20.9, 12.2; GC-LRMS m/z calcd for C16HisNS [M]* 253.1, found 253.1.
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AT

A\

N

H
2-((2-Methyl-1H-indol-3-yl)thio)benzo[d]thiazole (4b).° Pale yellow solid, yield 43 mg
(72%), *H NMR (500 MHz, DMSO-ds) & 12.01 (bs, 1H), 7.81 (d, J = 8.2 Hz, 1H), 7.74 (d, J =
8.0 Hz, 1H), 7.50 (dd, J = 7.9, 2.4 Hz, 2H), 7.37 (t, J = 7.7 Hz, 1H), 7.20 (dt, J = 17.7, 7.7 Hz,
2H), 7.10 (t, J = 7.5 Hz, 1H), 2.55 (s, 3H); 3C NMR (125 MHz, DMSO-ds) & 174.1, 154.9,
144.0, 136.2, 135.4, 129.4, 126.5, 124.3, 122.4,121.9, 121.5, 121.1, 117.8, 112.1, 95.5, 12.1;

GC-LRMS m/z calcd for C16H12N2S2 [M]* 296.0, found 296.0.

3-((4-Fluorophenyl)thio)-5-methoxy-1H-indole (4¢).° Brown liquid, yield 34 mg (62%), *H
NMR (500 MHz, CDCls) § 8.41 (s, 1H), 7.47 (d, J = 2.7 Hz, 1H), 7.35 (d, J = 8.8 Hz, 1H), 7.11
(dd, J = 8.6, 5.1 Hz, 2H), 7.06 (d, J = 2.4 Hz, 1H), 6.96 — 6.89 (m, 3H), 3.83 (s, 3H): 13C NMR
(125 MHz, CDCls) § 160.9 (d, J = 244.0 Hz), 155.2, 134.1 (d, J = 3.0 Hz), 131.4, 131.2, 129.7,
127.6 (d,J=7.7 Hz), 115.7 (d, J = 21.9 Hz), 113.6, 112.5, 102.7, 100.7, 55.8; GC-LRMS m/z
calcd for C1sH12FNOS [M]* 273.1, found 273.1.

Br.

)
Cl
A\
N
H
3-((2-Bromophenyl)thio)-5-chloro-1H-indole (4d). Olive solid, yield 47 mg (70%), *H NMR
(500 MHz, CDCl3) ¢ 8.62 (s, 1H), 7.60 (d, J = 1.9 Hz, 1H), 7.56 (d, J = 2.6 Hz, 1H), 7.54 (dd,

J=17.8, 1.3 Hz, 1H), 7.42 (d, J = 8.6 Hz, 1H), 7.27 (dd, J = 8.7, 2.0 Hz, 1H), 7.03 (td, J = 7.7,

1.4 Hz, 1H), 6.96 (td, J = 7.6, 1.6 Hz, 1H), 6.62 (dd, J = 7.9, 1.5 Hz, 1H); 13C NMR (125 MHz,
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CDCls) 6 140.0, 134.9, 132.7, 132.6, 130.2, 127.6, 127.2, 126.2, 125.9, 123.8, 119.7, 119.1,

112.8, 101.9; HRMS (APCI) m/z calcd for C1aHsBrCINS [M+H]* 339.9379, found 339.9389.

Cl
S
Br:
A\
N
H
5-Bromo-3-((4-chlorophenyl)thio)-1H-indole (4e).}* Olive green solid, yield 44 mg (65%),
'H NMR (500 MHz, CDCls) § 8.52 (bs, 1H), 7.74 (d, J = 1.7 Hz, 1H), 7.51 (d, J = 2.7 Hz, 1H),
7.39 (dd, J =8.6, 1.9 Hz, 1H), 7.34 (d, J = 8.6 Hz, 1H), 7.18 — 7.15 (m, 2H), 7.04 — 7.01 (m,
2H); °C NMR (125 MHz, CDCls) § 137.3, 135.1, 131.9, 130.9, 130.7, 128.9, 127.1, 126.3,
122.1, 114.6, 113.2, 102.4; GC-LRMS m/z calcd for C14H9BrCINS [M]" 336.9, found 338.9.

Cl

m@

H
3-((2,5-Dichlorophenyl)thio)-5-iodo-1H-indole (4f). Buff solid, yield 65 mg (78%), *H NMR
(500 MHz, CDCl3) § 8.61 (bs, 1H), 7.93 (s, 1H), 7.58 (dd, J = 8.6, 1.7 Hz, 1H), 7.50 (d, J = 2.7
Hz, 1H), 7.38 (d, J = 2.2 Hz, 1H), 7.28 (d, J = 8.8 Hz, 1H),6.96 (dd, J = 8.6, 2.2 Hz, 1H), 6.54
(d, J = 8.6 Hz, 1H); 3C NMR (125 MHz, CDClIs) § 136.9, 135.7, 132.1, 132.0, 131.2, 130.7,
130.6, 129.1, 128.2, 127.3, 127.0, 113.7, 100.3, 85.2; HRMS (APCI) m/z calcd for
C14HsCI2INS [M]* 418.8794, found 418.8823.

Br.

)
/Om
N
H
3-((2-Bromophenyl)thio)-5-methoxy-2-methyl-1H-indole (4g). Light brown solid, yield 47
mg (67%), *H NMR (500 MHz, CDCls) § 8.28 (s, 1H), 7.53 (dd, J = 7.8, 1.3 Hz, 1H), 7.27 (d,

J=8.7 Hz, 1H), 7.04 — 6.99 (m, 2H), 6.95 — 6.92 (m, 1H), 6.88 (dd, J = 8.7, 2.5 Hz, 1H), 6.56
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(dd, J = 7.9, 1.6 Hz, 1H), 3.82 (s, 3H), 2.50 (s, 3H); *C NMR (125 MHz, CDCls) § 155.2,
142.3, 140.3, 132.6, 130.9, 130.3, 127.5, 125.9, 125.4, 119.6, 112.5, 111.5, 100.6, 98.1, 55.8,

12.3; HRMS (ESI) m/z calcd for C1sH14BrNOS [M-H]* 347.9875, found 347.9896.

3. General experimental procedure for thiocyanation of indoles

SCN
2 R!
visible light A\ 2
mRz + NH,SCN R
N acetone, Oy, rt N
H H

Indoles (0.2 mmol, 1.0 equiv.) ammonium thiocyanate (0.4 mmol, 2 equiv.) were added to a 5
mL round bottom flask with magnetic stir bar in acetone (O2 purged, 2 mL). The reaction
mixture was stirred for 8 h under sunlight. After completion of the reaction, solvent was
removed on rotary evaporator under vacuum. The residue was purified by flash column
chromatography on silica gel to afford the desired product.

SCN

Iz />>\

3-Thiocyanato-1H-indole (5a).1? White solid, yield 26 mg (74%), 'H NMR (500 MHz,
CDCls) § 8.83 (s, 1H), 7.85 — 7.81 (m, 1H), 7.47 (d, J = 2.8 Hz, 1H), 7.45 — 7.42 (m, 1H), 7.36
~7.32 (m, 2H); 3C NMR (125 MHz, CDCls) & 136.1, 131.1, 127.7, 123.8, 121.9, 118.7,

112.23, 112.21, 91.9; GC-LRMS m/z calcd for CoHsN2S [M]* 174.0, found 174.1.

1-Methyl-3-thiocyanato-1H-indole (5b).'? White solid, yield 25 mg (67%), *H NMR (500
MHz, CDCl3) & 7.87 — 7.80 (m, 1H), 7.43 — 7.38 (m, 3H), 7.38 — 7.33 (m, 1H), 3.82 (s, 3H);
13C NMR (125 MHz, CDCl3) § 137.2, 135.1, 128.5, 123.4, 121.6, 118.9, 111.9, 110.2, 89.9,

33.4; GC-LRMS m/z calcd for C10HsN2S [M]* 188.0, found 188.1.
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SCN

Iz /i

2-Methyl-3-thiocyanato-1H-indole (5¢).*? Colorless crystalline solid, yield 27 mg (71%), *H
NMR (500 MHz, CDCl3) & 8.59 (s, 1H), 7.73 — 7.70 (m, 1H), 7.34 — 7.30 (m, 1H), 7.29 — 7.24
(m, 2H), 2.51 (s, 3H); 13C NMR (125 MHz, CDCls) 6 142.1, 135.1, 128.7, 123.0, 121.6, 118.1,
112.2,111.3, 88.8, 12.0; GC-LRMS m/z calcd for C10HsN2S [M]* 188.0, found 188.1.

SCN

2-Phenyl-3-thiocyanato-1H-indole (5d).*? Pale orange solid, yield 32 mg (65%), *H NMR
(500 MHz, CDCls)  8.75 (s, 1H), 7.91 — 7.82 (m, 1H), 7.81 — 7.70 (m, 2H), 7.62 — 7.55 (m,
2H), 7.55 — 7.51 (m, 1H), 7.48 — 7.45 (m, 1H), 7.39 — 7.34 (m, 2H); 13C NMR (125 MHz,
CDCls) 6 143.1, 135.4, 130.0, 129.7, 129.6, 129.1, 128.6, 124.1, 122.1, 119.1, 111.9, 111.6.
89.2; HRMS (ESI) m/z calcd for C1sH10N2S [M+Na]* 273.0457, found 273.0456.

SCN

\
@)
Iz /é

5-Methoxy-3-thiocyanato-1H-indole (5e).12 Beige solid, yield 28 mg (69%), *H NMR (500
MHz, CDCl3) 8 8.74 (s, 1H), 7.46 (d, J = 2.9 Hz, 1H), 7.32 (d, J = 8.9 Hz, 1H), 7.21 (d, J = 2.4
Hz, 1H), 6.97 (dd, J = 8.9, 2.4 Hz, 1H), 3.94 (s, 3H); 13C NMR (125 MHz, CDCls) 5 155.7,
131.5, 130.9, 128.5, 114.5, 113.1, 112.1, 99.8, 91.4, 55.9; HRMS (ESI) m/z calcd for
C10HsN20S [M+Na]* 227.0250, found 227.0239.

SCN

\
O
Iz /é\

5-Methoxy-2-methyl-3-thiocyanato-1H-indole (5f). Beige solid, yield 27 mg (63%), ‘H
NMR (500 MHz, CDCls) 6 8.61 (s, 1H), 7.19 (dd, J = 8.8, 1.0 Hz, 1H), 7.15 — 7.12 (m, 1H),
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6.89 — 6.86 (M, 1H), 3.93 (d, J = 1.4 Hz, 3H), 2.51 (d, J = 1.2 Hz, 3H); 13C NMR (125 MHz,
CDCl3) 6 155.5,142.5,129.9, 129.6, 112.9, 112.2, 112.1, 99.9, 88.3, 55.9 (d, J = 1.5 Hz), 12.1
(d, J=1.0 Hz).

SCN

pos

5-Chloro-3-thiocyanato-1H-indole (5g).*? White solid, yield 25 mg (60%), *H NMR (500

IZz__

MHz, DMSO-ds) 5 7.98 (s, 1H), 7.64 (s, 1H), 7.55 (d, J = 8.7 Hz, 1H), 7.27 (d, J = 8.6 Hz,
1H); 13C NMR (125 MHz, DMSO-ds) 3 135.1, 134.9, 129.0, 126.4, 123.6, 117.4, 115.0, 112.8,

90.0; HRMS (ESI) m/z calcd for CoHsCIN2S [M+H]" 208.9935, found 208.9933.

SCN
Bf@é

5-Bromo-3-thiocyanato-1H-indole (5h).*? White solid, yield 28 mg (56%), *H NMR (500

Iz__

MHz, DMSO-ds) § 12.20 (s, 1H), 8.06 (d, J = 2.1 Hz, 1H), 7.82 (d, J = 1.8 Hz, 1H), 7.52 (d, J
= 8.6 Hz, 1H), 7.41 (dd, J = 8.6, 1.9 Hz, 1H); 3C NMR (125 MHz, DMSO-ds) & 135.6, 135.1,
129.7, 126.1, 120.4, 115.4, 114.2, 112.6, 89.9; HRMS (APCI) m/z calcd for CoHsBrN2S [M]*

253.9331 found 253.9329.

SCN

Iz /é

5-lodo-3-thiocyanato-1H-indole (5i). Beige solid, yield 31 mg (51%), *H NMR (500 MHz,
DMSO-ds) 6 7.96 (d, J = 1.3 Hz, 1H), 7.91 (s, 1H), 7.53 (dd, J = 8.5, 1.6 Hz, 1H), 7.39 (d, J =
8.5 Hz, 1H); 3C NMR (125 MHz, DMSO-ds) 5 135.7, 134.2, 131.6, 130.2, 126.5, 115.7, 112.8,

89.5, 85.5; HRMS (ESI) m/z calcd for CoHsIN2S [M+Na]* 322.9110, found 322.9112.
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Mechanistic investigation

Control Experiment with radical scavenger

Reaction was performed in the presence of a radical scavenger TEMPO (2 equiv. 0.2 mmol,
31.2 mg) under the standard reaction conditions. The reaction mixture was stirred for 6 h. The
reaction was completely inhibited, showing the participation of radical species in this
transformation. The mass analysis of the reaction mixture showed no desired product (2a) was

observed; instead, TEMPO-indole adduct (2ab) was formed (Scheme S1 and Figure S1).

Scheme S1. Optimized reaction with TEMPO

@ TEMPO o-N
Se
CE\> . Sé visible Ilght
H acetone, 02 +/
6 h,rt
2a (not observed) 2ab
HRMS Data
Calcd m/z [M]= 273.1961
Found m/z [M]= 273.1974
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 7.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
Intens. ] / +MS, 2.3-3.0min #(134-180)
x1043 273.1974
1.003
0.754
0501 274.2749
2%88- C17H25N20, M ,273.20
50003 273.1961
15007
10007
5001 274.1995

27250 27275 27300 27325 27350 27375  274.00 27425 27450 27475 miz

Figure S1. HRMS of the crude reaction mixture containing TEMPO
Next control experiment was carried out in the presence of another radical scavenger 2,6-Di-

tert-butyl-4-methylphenol (BHT, 2 equiv. 0.2 mmol, 44 mg) . The reaction mixture was stirred
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for 6 h under sunlight. No desired product (2a) was observed (Scheme S2).

Scheme S2. Optimized reaction with BHT

@ BHT Se@
m + SeSe visible light ©\/\g
” acetone, O, N

6 h, rt H
2a (0 %)

Afterward, the reaction of para-toluenethiol (0.5 equiv) with 2-methyl indole (1 equiv) under
the optimized reaction conditions was studied (Scheme S3). Desired 3-sulfenyl indole 4a was

not realized, although, trace of oxidized para-tolyl disulfide was observed.

Scheme S3. Reaction of para-toluenethiol to 2-methyl indole

S
SH visible light
” acetone, O, H

11 h, rt

Electrochemical analysis of catalyst

Electrochemical cyclic voltammetry (CV) experiment were carried out by three electrode
configurations with a glassy carbon (GC) working electrode, a platinum counter electrode, and
standard calomel electrode (SCE).

Reaction condition: Indole 1a (2 mM) in 5 mL CHsCN containing 0.1 M tetrabutylammonium
hexafluorophosphate (TBAPFs) with scan rate 5 m Vs, Eox = 0.455 V, Ered = 0.540 V, E1po=

0.497 V.
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0.0 0.2 0.4 0.6 0.8 1.0
Potential vs SCE (V)

Figure S2. Cyclic Voltammogram of 1a in CH3sCN

EPR experiment

To investigate the reaction pathways, EPR experiment was conducted on the reaction mixture
(Scheme S4). The reaction was carried out using indole (0.1 mmol) and Diselenide (0.05 mmol)
in 5 mL RB in CH3CN. The reaction mixture was irradiated under sunlight for 5 h then
transferred to EPR tube and EPR spectra was recorded. The presence of radical in EPR

spectrum of the reaction mixture suggests that the radicals are involved in the reaction mixture.

Scheme S4. Reaction with diselenide in acetonitrile under Oz atmosphere

N light irradiation

H 4h,rt
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Figure S3. EPR spectrum of reaction mixture in CHsCN

Hydrogen peroxide detection experiment

The reaction was carried out at 0.1 mmol of 1a using 0.05 mmol of 1ab in in 5 mL RB then
0.6 mL of CD3CN was added to the mixture (Scheme S5). The reaction mixture was irradiated
under visible light for 4 h then transferred to NMR tube and NMR spectra was recorded. NMR

study suggests the formation of hydrogen peroxide in the reaction.

Scheme S5. Hydrogen peroxide evolution experiment

Se@
N\ Se sunlight
@ + se Y+ o,
N acetone, O, N
H

H
4 h,rt

2a
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'H NMR of commercially available hydrogen peroxide in CDsCN

—9.14

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3
1 (ppm)

'H NMR of the crude reaction mixture of 2a (peak at 10.14 ppm belongs to hydrogen
peroxide)

10.14

—10.56

—9,52

N-H of
unreacted
indole

N-H of
Product

H,0, ‘

__JLJ/L_,J L .

T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 85 8.0

75 70 65 6.0 55 5.0 45 4.0 35 3.0
f1 (ppm)
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1 Data File Name E:/ Vandana/ third project NVR/
Sangit-VR-02-26/ 1/ fid
2 Title Sangit-VR-02-26. 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperatue 298.5
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2017-04-15T12:48:15
10 Modification Date 2017-04-15T12:48:16
11 Spectrometer 400.13
Frequency !
12 Spectral Width 8196.7 o
13 Lowest Frequency -1713.7 )
14 Nudeus H 7 “zT
15 Acquired Size 32768 %
16 Spectral Sze 65536
% \ T & T v T v T 1 T v, T T T X T
_ 1l 78 7.7 76 75 74 73 7.2 71 7.0 6.9
' f1 (ppm)
Sk A I
1 [Ty BTy B A Yo)
a e
o — Mo m
T L] L 1 1 1 X ] 1 1 Y 1 1 1 T ] 1 L 1 > 1 1 1 1 d 1 4 1 » 1 1 ’ L
12.0 11,5 1i.0 105 10.0 95 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

5 6.0
f1 (ppm)
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Parameter

-

Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scars
Acquisition Date
10 Modification Date

O o N ;bW

Value
G:/ grp_sangitkumar_nmr/ Sangit-
VR-02-26(500MHz)/ 1/ fid
Sangit-YR-02-26{500MHz). 1.fid
Bruker BioSpin GmbH
nmrsu
CDCI3
298.0
zgpg30
512
2017-04-18T03:07:25
2017-04-18T703:07:26

13641

11 Spectrometer Frequency 125.77

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Se

29761.9
-2306.2
13C
32768
65536

7 “zT

111.37

98.23

133.81
13122
12999
128.97
128.69

4

77.30
77.05
76,79

_ L)

12562

122.97

—120.89
—120 41

136

134 132 130

f1(pp

126

13C NMR Spectrum of 2a

T Ll T L3 T y. T 2 T v T ¥

T 3 T

110 100 90

f1 (ppm)
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Parameter

1 Data FileName

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

0o N ;s WN

Value
E:/ VandanaR/ Sangit-VR-02-26-
Re(500MHz)/ 1/ fid
Sanait-VR-02-26-Re(500MHz). 1.fid
Bruker BioSpin GmbH
nmrsu
CDCI3
298.0
zg
1024

2017-04-25T723:18:53
2017-04-25T723:18:53

11 Spectrometer Frequency 95.43
12 Spectrd Width

13 LowestFrequency
14 Nudeus

15 Acquired Size

16 Spectrd Size

96153.8
-385.7
775e
32768
65536

Se

7 “zT

210.47

7Se NMR Spectrum of 2a

_.
400
f1 (ppm)

350

300

250

200

150

100

50
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Mass Spectrum of 2a

Acquisition date: 15/11/17

Sample ID: VR-02-26 Supervisor: Dr S Kumar Operator: ISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)
W SHISCMS mysten Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

) TIC: VR-0226-R1.D\data.ns
1.5e+08!

1.4e+08"

1.3e+08-
1.20+08

5 Se
1.1e+08-

1e+08"

9e+07 !

Iz__

Se+07§
7e+07é
66+O7é
Se+07é
4e+07-E
39+O7~E
2e+07~5
1 e+07~3

¥ o T h
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Time--=

Average of 20.258 to 20.619 min.: VR-02-26-R1.D\data.irs (-)
193.1

89.0 164.9 2T

51.0
10 116.0

138.9
| 1"‘" | -, .,I‘ A|“| wl L '"""1 . Bl i< <X

T
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
myz--=
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'H NMR Spectrum of 2b
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Parameter Value
1 Data File Name G:/ arp_sangitkumar_nmr/ Sangit-
VR-595-pdt(500MHz)/ 1/ fid
2 Title Sangit-VR-595-pdt(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CcDCI3
6 Temperature 298.1
7 Pulse Sequence zg30
8 Number of Scans 16
9 Acquisition Date 2017-08-18T17:32:45
10 Modification Date 2017-08-18T17:32:46 O
11 Spectrometer Frequency 500,13 _
12 Spectral Width 10000.0 | x o)
13 Lowest Frequency -1911.5 _ n_ g/ >T
14 Nudleus H
15 Acquired Size 32768 ‘
16 Spectral Size 65536 _
(| [ ]]
| Il
\ | __ |
T T T VIl | T T Ty T ' 1 T T
85 84 78 78 77 76 75 74 73 7.2 71
f1 (ppm)
|| ;
LS C
55 8883534
oO— —maol—A—m
1 1 1] T ] T 1 T T 1 T I T v ] L. 1 ] T T 1] . 1 T 1 ] T 1
12.0 115 1i1.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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13C NMR Spectrum of 2b
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Parameter Value
1 Data File Name C:/ Users/ Selenium-C/ Desktop/
Sangt-VR-595-pdt{500MHz)/ 2/ fid
2 Title Sangt-VR-595-pdt(500MHz). 2.fid
3 Orign Brukes oS Gt R 2R & BABINBBR 3 HF
4 Owner nmrsu 9 o ool ol o 00 O O 0 A0 O WY ) oo
5 Solvent cociz L goan 8B oNoaaay N N
£ Yaoaia 12 A I | ==\ _ Vid
7 Pulse Sequence zgpg30
8 Number of Scans 512 0
9 Acquisition Date 2017-08-19T16:41:32
10 Modification Date 2017-08-21T06:42:54 )
Nz
11 Spectrometer Frequency 125.77 ZT
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32763
16 Spectral Size 6553%
* :‘..1# 7 \ A l\()!\l&l_ v
T |l 1 A1 1 |l \ 1 T T 1]
136 134 132 130 128 126 124 122 120
f1 (ppm)
A 1 1 _.\r A J
T T ] T v T v T ! T K T T T T T T L. T 1 T \J T S T b T
210 200 190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10

f1 (ppm)
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Parameter

oy

Data File Name

Title

Orngin

Owner

Sdvent
Temperature
Puse Sequence
Number of Scans
Acquisition Date
10 Modification Date

W ooy u; b WwN

Value
E:/ VandanaR/ Sangit-\R-595-
F(500MHz)/ 2/ fid
Sangit-VR-595-F(500MHz). 2. fid
Bruker BioSpin GmbH
nmrsu
CDCI3
298.1
zg
4000
2017-08-17T02:29:08
2017-08-17T02:29:09

174.62

11 Spectrometer Frequency 95.41 nn\w A
12 Spectral Width 78125.0 ZT
13 Lowest Frequency -10447.8
14 Nudeus 775e
15 Acquired Size 32768
16 Spectral Size 65536
o)
N
Y
o
S
>
—
e
(&)
D
o
w
x
>
Pz
@ T Ld T T T X T T T T T T T T T T
) 700 650 600 550 500 450 400 350 300 250 200 150 100 50
N f1 (ppm)
~ pp
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Mass Spectrum of 2b

Acquisition date: 11/12/17

Sample ID: VR-595 Supervisor: Dr. S Kumar Operator: ISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)
Wit 397 M syt Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

TIC VR-595-R.D\data.ns

L B e e o e T

A
6.00 8.00 10.00 1200 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00

Time—>
Abundance
Average of 26.558 to 27.850 min.: VR-595-R.D\data.ns (-)
2431
m O
80
Se
70
60
N
H
50
40
29 115.0
i 322.9
20 89.0
46 63.0 2151
LAt s 158 L
138 192.9 4
o) — | ,“l, A b B 83502, sl , -'wwrtJHhh el 1%651 Rl ‘MAAL?’.‘*.?-B
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
m z—=
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'H NMR Spectrum of 2¢

OB AERNOMNMOUAA A NN TOANNOCTORNNOYOMONOODN~NNYINTTMOMAIC ——
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o el o o e e e e e el L o o o o ol ol el o o il 44
Parameter Value
1 Data File Name E:/ VandanaR/ Sangit-
VR-552(500MHz)/ 1/ fid
2 Title Sangit-VR-552(500MHz), 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCl3
6 Temperature 298.0
7 Pulse Sequence 2g30
8 Number of Scans 16
352 R ()
9 Acquisition Date 2017-05-08T17:33:52 1) Y _
10 Modification Date 2017-05-08T17:33:53 Z
11 Spectrometer Frequency 500,13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nucleus 1H
15 Acquired Size 32768
16 Spectral Size 65536 |
— LoaN [[RSNEER B S AL A A R |
LE 76 45 A& L3 F2 T 70
\ \_N__ \ 1 (pprm)
SRR 1T . Y
~NMN®O OO o
PO N (O x =
OO0~ MN—M m
1 ] ¥ T X ] 1 ' ) 1 ' 1 ] 1 1 T 1 1 1 1 1 1 T 1 T 1 1 1
120 115 110 10,5 100 95 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5 6.0
f1 (ppm)
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Parameter Value
1 Data File Name E:/ VandanaR/ third project NMR/ QM Moo — n o
Sangit-VR-552(500MHz)/ 2/ fid H % .M _.0; % % % M M M
2 Title Sangit-VR-552(500MHz). 2. fid M mm NN o N NN
3 Origin Bruker BioSpin GmbH T SN\ I
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.0
7 Pulse Sequence zgpg30
8 Number of Scans 1024
9 Acquisition Date 2017-05-08721:06:23
10 Modification Date 2017-05-08721:06:24
11 Spectrometer Frequency 125.77 %
12 Spectral Width 29761.9 7 Sz
13 Lowest Frequency -2306.2
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536 _ _ .V
disiin LT.
T T T L T
135 130 125 120
f1 (ppm)
[&]
N
[V
o
£
>
o
)
3 7 F % L_ S _.. ﬁ ik |
. A i %
w
x
N T " | T T T T T T T T v T Rz T L > T T T T T T T ¥ T
O 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
e f1 (ppm)
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7Se NMR Spectrum of 2¢

Parameter

1 Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

W oo~ O bW

Value
E:/ VandanaR/ third project NMR / Sangit-
VR-552{500MHz)/ 3/ fid
Sangit-VR-552(500MHz). 3.fid
Bruker BioSpin GmbH
nmrsu
CDCI3
298.0
zg
2000
2017-05-08T22:30: 1S
2017-05-08T722:30:20

Se
N\

11 Spectrometer Frequency 95.42

12 Spectral Width

13 Lowest Frequency

14 Nudeus
S|Acquired Size

i il i

78125.0
-909.5
775e
32768
65936

]
|

207.58

T ) T J T % T T x T

650 600 550 500 450 400
f1 (ppm)

T

350

300

250

200

150

100

50
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Mass Spectrum of 2c

Acquisition date: 09/12/17

Sample ID: VR-02-25 Supervisor: Dr. S Kumar Operator: IISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)
with S975C MS system Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

TIC VR02-25.D\ data.rrs
3.50+08! Se
2.5e+08! N

1.50+08

1e+08:

561071

i s T T T + T T
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Average of 19.805 1o 20.460 mmin.: VR-02-25.D\ data. s (-)
207.1

130.1 2869

165.0
70!

“ ) N ’ ma0  aspe
ol m ||._|,.1Am;m.Alu..q_lml‘|“ ﬂ || ! A lyl | ‘ﬂaﬂfﬂ Y1 JuL,h,l,Aﬂ.., i |"”]l h

—
40 60 a0 100 120 140 160 180 200 220 240 260 280

Page 1 of 1
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7.18
7.18
7,18
7,17
7,17
7.16
7.16
7.15

7.15
7.15
7.14

7.13
L7.13

2,57

S38
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Parameter Value
1 Data File Name G:/ grp_sangitkumar_nmr (2)/ Sangit-
VR-613(500MHz)/ 1/ fid
2 Title Sanait-VR-613(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCl3
6 Temperature 298.0
7 Pulse Sequence 2g30
8 Number of Sans 16
9 Acquisition Date 2017-08-25T17:55:14 )
10 Modification Date 2017-08-25T17:55:15 w Z >
11 Spectrometer Frequency 500,13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
7\ T T 5 T o 0 T
7.7 76 %D oF4 7.3
_ f1'(ppm)

0934 =

NMR Spectrum of 2d

B

T T T ] X T ¥ T L] T L} T ¥ T T L il \[ T T T L T

11.5 110 105 10,0 9.5 9.0 8.5 8.0 7.5 7.0 6.

H
-
~
o

5 6.0
f1 (ppm)
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Parameter Value
1 Data File Name G:/ grp_sangitkumar_nmr (2)/
Sangit-VR-613(500MHz)/ 2/ fid
- ~ @ ™~ O WY = T ™~O
2 Title Sangit-VR -613(500MHz). 2. fid M ﬂ M .14.. M M _M. m % %
3 Origin Bruker BioSpin GmbH 5 M M maN o o8
4 Owner rmrsu | {NA | I
5 Solvent @Ci3
6 Temperature 298.0
7 Pulse Sequence 20pg30
8 Number of Scans 512 %
9 Acquisition Date 2017-08-26T02:31:29 7 “zT
10 Modification Date 2017-08-26T02:31:29
11 Spectrometer Frequency 125.77
12 Spectral Width 2761.9
13 Lowest Frequency -2306.2
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536 h —
T T T T M T
140 135 130 125 120
f1 (ppm)
o
N
[V
o
S
>
s
S CaN L L
w
x
N T T T T ¥ T L2 T X T ¥ T v T ¥ T ¥ i T T  © T T T T T T T
omu 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
-

f1 (ppm)
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184.59

Parameter Value
1 Data File Name E:/ VandanaR/ third project
NMR/ Sangit-\R-02-23-P/ 3/ fid
2 Tite Sangit-VR-02-23-P. 3.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cocl3
6 Temperature 298.2 o
7 Pulse Sequence zg (%) Z >
8 Number of Scans 1024
9 Acquisition Date 2017-04-12T20:04:50
10 Modification Date 2017-04-12T20:04:50
11 Spectrometer 76.36
Frequency
12 Spectral Width 108695.7
13 Lowest Frequency -8561.4
14 Nudeus 775e
15 Acquired Size 32768
16 Spectral Size 65536
o
N
Y
o
£ I |
S |
—
e
(&)
D
o
w
x
Pz
@ T T T L T Al T T T T T T T T T T T
(92) 800 750 650 600 550 500 450 400 350 300 250 200 150 100 50
N f1 (ppm)
~ pp
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Mass Spectrum of 2d

Sample ID: VR-613

Instrument: Agilent 7890A GC
with 5975C MS system

Abundance

3.8er08]
3.6e108]
3. ae.08!

3. 2er08!

2 8e.08!
2.se-os§
2.ae.08!
2 2ei08!
zer08!
1.8e.08!
1.6e108!
1.ae08!
1.2e08!
1ew08!
"
S
aero7]

2e107:

Acquisition date: 09/12/17
Supervisor: Dr. S Kumar Operator: IISERB-CIF-Mass Facility

Column: HP-5 Ionization: EI (70 eV)
Method: General_1_HP5_80_DEG.M MSD: Single Quad.

TIC VR-613. D\ datau s

Iz __.

B S S | LA L A

Tirre -

70!

n z-=

: - Agilent Technologies

600 8.00 1000 1200 1400 16.00 1800 20.00

Average of 20.300 to 20.871 min.: VR-613.D\data.ms ()
207.1
130.0

286.9

165.1

305.€

’ | 2339 268.0
|!‘ L ASR I . \h||>. b e

.M‘ |u; Al " l H

40 60 80 100 120 140 160 180 200 220 240 260 280 300

Page 1 of 1
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Parameter Value
1 Data File Name E:/ VandanaR/ third project NMR/
Sangit-VR-593-F(500MHz)/ 1/ fid
2 Title Sangit-VR-593-F(500MHz). 1.fid /
3 Origin Bruker BioSpin GmbH o
4 Owner nmrsu
5 Solvent CcDCI3
& Temperature 298.2
7 Pulse Sequence 2g30
8 Number of Scans 16 %
9 Acquisition Date 2017-08-03T16:48:55 7 “zT
10 Modification Date 2017-08-03T16:48:56
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1511.,5
14 Nudeus H (
15 Acquired Size 32768
16 Spectral Size 65536
|
_ _
T T ’ ] s T T L T T
‘ \ . T.w 76 74 7.2 7.0 6.8 6.6
AR Hipom)
[¢B]
N
Y
(@]
£
>
o
© )
m & ;—rtn ("
n i RS Y ”
0 o o= o o o
@ a o = Q Q
M o o— o m ™M
N L 1 ] v 1 T 1 T ] ] \J ] \J 1 T 1 1 1 1 v ] T | 1 I 1 1 1 1 T
T 120 11,5 11.0 10,5 10,0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 a m.o ) 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1:5 1.0 0.5 0.0
= ppm
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Parameter Value
1 Data File Name E:/ VandanaR [Sangit-
VR-599(500MHz)/ 2/ fid
2 Title Sangit-VR-599(500MHz). 2.fid
3 Origin Bruker BioSpin GmbH /
4 Qwner nmrsu O
5 Solvent CDCI3
6 Temperature 298.0
7 Pulse Sequence 2gpg30
8 Number of Scans 512
9 Acquisition Date 2017-08-25T01:33:14 ]
10 Modification Date 2017-08-25T01:33:15 D =T
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
[¢B]
N
[V
o
S
>
-
)
5 _ * |
Q. A A L
w
x
N T T ] T 1 v T T ] 1 1 1 1 L] 1 1 1 1] 1 1 1 1
O 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
9 f1 (ppm)
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173.96

Parameter Value
1 Data File Name E:/ VandanaR /Sangit-
VR-599(500MHz)/ 3/ fid
2 Title Sangit-VR-599(500MHz). 3.fid
3 Origin Bruker BioSpin GmbH O\
4 Owner nmrsu
5 Solvent CDCI3
& Temperature 298.0
7 Pulse Sequence zg
8 Number of Scans 1024 o
9 Acquisition Date 2017-08-25T02:17:13 N 7 >T
10 Modification Date 2017-08-25T02:17:13
11 Spectrometer 95.42
Frequency
12 Spectral Width 78125.0
13 Lowest Frequency -909.5
14 Nudeus 775e
15 Acquired Size 32768
16 Spectral Size 65536

I T 1 T ] 1 ] Y T 1 1 T . 1 1 1 T J 1

800 750 700 650 600 550 500 450 a Moo ) 350 300 250 200 150 100 50 0
ppm

7Se NMR Spectrum of 2e
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Mass Spectrum of 2e

Display Report

Analysis Info Acquisition Date  6/11/2018 4:32:23 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\JUNE 2018\11 JUNE\Prof.S.Kumar-VR-599-VE.d
Method tune_low.m Operator RUCHI
Sample Name  VR-599-VE Instrument micrOTOF-Q Il 10330
Comment
Acquisition Parameter
Source Type ESI lon Polarity Negative Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 4.0 l/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Waste
Intens. | Prof.S.Kumar-VR-599-VE.d: TIC -All MS
x10
0.8
0.6
0.4
0.2
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 Time [min]
Intens. -MS, 0.3min #(17)
316.0256
6000+
O\
Se
4000+ \
N
H
2000
cl. A FOTeR § AIIL ujuq Lo cilade hedai il v G i e VIR RS o o
100 200 300 400 500 600 700 800 900 1000 m'z
Intens. | -MS, 0.3min #(17)
316.0256
6000+
4000 314.0233
2000+ 312.0252 313.0282 315.0294 317.0315 318.0213
WAN N
2500 C16H15NOSe, M-nH ,316.02]
20004 316.0236
15004
10001 314.0244
E 312.0262 13. 318.0237
500 313.0269 315.0277 317.0269
A
312 313 314 315 316 317 318 mz
Bruker Compass DataAnalysis 4.0 printed:  6/11/2018 4:33:27 PM Page 1 of 1
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'H NMR Spectrum of 2f

5 60
f1 (ppm)
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Parameter Value
1 Data File Name E:/ VandanaR/ third project NMR/
Sangit-VR-600(500MHz)/ 1/ fid
2 Title Sangit-VR -600{500MHz). 1.fid
3 Origin Bruker BioSpin GmbH o
4 Owner nmrsu
5 Solvent @Ci3
& Temperature 298.5
7 Pulse Sequence 230
8 Number of Scans 16 ©
9 Acquisition Date 2017-08-02T10:28:33 N 72 =T
10 Modification Date 2017-08-02710:29:19
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
anl
R ||
Pr— 1 T T T
7.6 7.5 7.4 7.3 7.2
f1 (ppm)
i ] L
T Lt !
& 83888 e
o b B B B B of m
1 1 1 v 1 I 1 ' 1 \ ] 1 1 T 1 1 1 1 1 L] 1l L] 1 1 1
120 115 11.0 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

S46



0 owmo ™~
o Mo~ —
O I~ ™~ O 0}
[+3) M~ IS —
~- |
Parameter Value b 2 AM838 a3 A
o wool= = oo K=K o
1 Data File Name E:/ VandanaR/ third project NMR/ b SR Pt S L B =
Sangit-VR-600(500MHz)/ 2/ fid _ | A7 A2 W _
2 Title Sanait-VR-600(500MHz). 2. fid O
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 299.3
7 Pulse Sequence zgpg30 ©
8 Number of Scans 1024 N >1
9 Acquisition Date 2017-08-02118:37:31
10 Modification Date 2017-08-02T18:40:33
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 _ _ — =
T 1 T L4 |l ¥ T v T L
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Parameter

1 Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

(T= T < R T LR, B N W I 8 )

Value
E:/ VandanaR /Sangit-
VR-600(500MHz)/ 3/ fid
Sangit-VR-600(500MHz). 3.fid
Bruker BioSpin GmbH
nmrsu
CDCI3
298.8
g
1000
2017-08-02T19:23:32
2017-08-02T19:23:32

11 Spectrometer Frequency 95.42
12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

78125.0
-509.5
775e
32768
65536

Cl

Se

7 “zT

187.97

7Se NMR Spectrum of 2f

T

400
f1 (ppm)

T

350

300

250

200

150

100

50
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Mass Spectrum of 2f

Display Report
Analysis Info Acquisition Date  6/11/2018 4:38:24 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\JUNE 2018\11 JUNE\Prof.S.Kumar-VR-600-VE.d
Method tune_low.m Operator RUCHI
Sample Name  VR-600-VE Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Negative
2500 V
-500 V
400.0 Vpp

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

0.4 Bar
180 °C
4.0 I/min
Waste

Intens.

Prof.S.Kumar-VR-600-VE.d: TIC -All MS|
x108]

01 02 03 04 05 06 07 0.8 09 Time [min]

Intens.
x105]

3.0

-MS, 0.3min #20
319.9765

] Cl
257

2.01

g
z__

0.5

548.1926

0.0

A

A

640.9713 72:3.:‘31 31

905.7140

200

300

" 400

500

" 600

700

900 miz

Intens.
x10%]
3.

3159811  316.9800
-\

317.9788

318.9803
BN

319.9765

320.9816
A

321.9752

322.9779

-MS, 0.3min #20

323.9736

315.9767 31 6.h9774

317.9748

318.9781
A

319.9738

C15H12CINSe, M-nH ,319.97

321.9712

320.9773

322 A9744

323.?71 2

316 317

Bruker Compass DataAnalysis 4.0

318

319

printed:

1

320 321

322

6/11/2018 4:40:38 PM

323

324 m'z

Page 1 of 1
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Parameter Value
1 Data File Name E:/VandanaR/ Sangit-VR-622-
P(500MHz)/ 1/ fid o
2 Tite Sangit-YR-622-P(500MHz), 1.fid O
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.0
7 Pulse Sequence 2g30 %
8 Number of Scans 16 7 zzT
9 Acquisition Date 2017-09-23712:49:38
10 Modification Date 2017-09-23712:49:39
11 Spectrometer 500.13
Frequency
12 Spectral Width 10000.,0
13 Lowest Frequency -1911.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
] ] T T T 1]
7.6 7.5 7.4 7.3 7.2 7.1
\ i \ o
[@))]
N
Y
(@]
m r
>
o
: ;
2 A |
o
n T N y
(nd 0 omMm—o -0 o
@ caoaoaoao Q
M o N =M N m
N 1 Ll v ] L 1 ] 1 1 T y ] v 1] ] I b 1 1 ' 1 1 1 1 1l T 1 1 1 1
T 12.0 115 11.0 105 10.0 95 9.0 8.5 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 1.5 1.0 0.5 0.0
S f1 (ppm)
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Parameter Vadue
i n O Mol —o olmo
1 Data File Name G:/ Sangit-VR-622P(500MHz)/ @ B Mo o »wam
1/ fid o b M@ dN 8NN
2 Title Sangit-VR-622P{500MHz). 1_. T ..a. A 1_* b7 H A .ﬂ 1\..
1.fid -
3 Origin Bruker BioSpin GmbH LL
(@]
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.0
7 Pulse Sequence 2gpg30
8 Number of Scans 512 ©
9 Acquisition Date 2017-11-28T01:22:17 (7] 7
10 Modification Date 2017-11-28701:22:18
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudleus 13C — ; |
15 Acquired Size 32768
16 Spectral Size 65536
1 ] T ] T T T T ]
140 138 136 134 132 130 128 126 124 122
f1 (ppm)
(@]
N
[V
o
S
>
g il |
(&}
D _ R -
o
w
x
N T T T T v T v T ¥ T | § T T . T L] T T T - | T T T T T T
QO 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
9 f1 (ppm)

7Se NMR Spectrum of 2g
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222.86

f1 (ppm)

Parameter Value
1 Data File Name E:/ VandanaR/ Sangt-VR-622-
F(500MHz)/ 2/ fid
2 Title Sangit-VR-622-F(500MHz). 2.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu _._nla
5 Solvent CDCI3 O
6 Temperature 298.5
7 Pulse Sequence zg
8 Number of Scans 1024
9 Acquisition Date 2017-09-16T16:10:32
10 Modification Date 2017-09-16T16:10:32 o
11 Spectrometer Frequency 95.42 Pz ZT
12 Spectral Width 78125.0
13 Lowest Frequency -909.5
14 Nudleus 775e
15 Acquired Size 32768
16 Spectral Size 65536
L) T T T L T T T T X T T T T v, T T T T
750 700 650 600 550 500 450 400 350 300 250 200 150 100 50

Mass Spectrum of 2g

S52



Display Report

Analysis Info Acquisition Date  5/21/2018 5:02:21 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\May-2018\21 -05-2108\Dr.S.Kumar-VR-622-VE.d

Method tune_low.m Operator RUCHI

Sample Name  VR-622-VE Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Negative Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2500V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 4.0 l/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Waste

Intens Dr.S.Kumar-VR-622-VE.d: TIC -All MS
x106

041 0.2 0.3 04 05 Time [min]

lnlens4. -MS, 0.0min #1
x10 354.0024

8 CF3

6

IZ o

112.9865
I R A N

PR WV N "

600 800 ’ 1000 ' 1200 mz

Al 610.2485 707.0263
- 1 L s A
200 400

Inlensf; -MS, 0.0min #1
x10 354.0024
0.8
0.6
0.4
02]  350.0056 351.0052 355.0073 356.0043
] 53076 356.4384357,0078
2881 C16H12F3NSe, M-nH ,354.00
354.0004

352.0045

20007

1500

10007
500] 3500080  351.0038 3550037  356.0005

e A A 357,003

E : . , ; ; :
350 351 352 353 354 355 356 357 mz

352.0012

Bruker Compass DataAnalysis 4.0 printed:  5/21/2018 5:03:29 PM Page 1 of 1
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Parameter

[

Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

O o~ LW

11 Spectrometer Frequency 500.13

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

16,97
-6.96
16.95
16,95
6,75
H6,75
6,74
6,73
—2.47

i

—8.46
Al
7,51
7,50
7.50
7.48
7.47
7,45
7.45
7.45
7.45
7.40
7.38
717
717
7.15
7.15
7.01

-7.01
6.99
L6.99
6.98
-6.98

Value
E:/ VandanaR/ third project NMR/
Sangit-Vr-601(500MHz)/ 1/ fid ﬁ
Sangit-Vr-601(500MHz). 1. fid
Bruker BioSpin GmbH ‘ o
nmrsy | _ | _ m 0
coci3 g \ _ \ \ «»
298.0 |
2g30
16
2017-08-03T22:45: 18
2017-08-03T22:45: 18

10000.0
-1911.5
1H
32768
65536

7.6 7.4 7.0 6.8 6.6

7.2
f1 (ppm)

'H NMR Spectrum of 2h

5 6.0
f1 (ppm)

\ﬂ J 1 ;rL A
i . !
0 o000 oOoONM™NSO -
(o33 OO0 O0O0O0OO0O o
o A A AN A o
e T T T = T T 7 T T | T, g | T T T I T 7 T T
12.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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13C NMR Spectrum of 2h

8 n 88y 8
= & RRR &
~-
Parameter Value
1 DataFile Name E:/ VandanaR/ third project NMR/ % % < m ﬁ S % D :A % B 2
Sangit-Vr-601(S00MHz)/ 2/ fid & & Hen B888F & 8 2
2 Title Sangit-Vr-601(500MHz). 2.id 8w NS | | |
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3 [
m )
6 Temperature 298.0 (%)) g >T
7 Pulse Sequence 2gpg30
8 Number of Scans 512
9 Acqusition Date 2017-08-03T23:14:33
10 Modification Date 2017-08-03723:14:34
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 ‘ \? * — _r
T T T T T T T T T T T
138 136 134 132 130 128 126 124 122 120 118
f1 (ppm)
:_i:__ | '
18 . 1] L2 T L T 5 T L T ¥, T L] T ] T T T T T 4 T ¥, T L} T 1 %, B o T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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Parameter

1 Data File Name

Title

Origin

Owner

Solvent

Temperature

Pulse Sequence

Number of Scans

Acquisition Date

10 Modification Date

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest Frequency

14 Nudeus

15 Acquired Size

16 Spectral Size

W oSN s W

Value
E:/ VandanaR/ Sangit-
Vr-601(500MHz)/ 3/ fid
Sangit-Vr-601(500MHz). 3.fid
Bruker BioSpin GmbH
nmrsu
CDCI3
298.1
g
1024
2017-08-03T723:58:34
2017-08-03723:58:34
95.44

78125.0
18166.9
775e
32768
65536

Br.

Se

7 “zT

235.35

7Se NMR Spectrum of 2h

T T T T L
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Mass Spectrum of 2h

Display Report

Analysis Info Acquisition Date  5/10/2018 2:54:14 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\May-2018\10-05-2018\Dr.S.Kumar-VR-601-1.d

Method tune_low_APCl.m Operator RUCHI

Sample Name  VR-601-1 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste

Intens.q Dr.S.Kumar-VR-601-1.d: TIC +All MS
x106]
2.25

2,00
175
1.507
1257
1.00

0.05 0.10 0.15 0.20 0.25 0.30 Time [min]

lnlenssj +MS, 0.1min #(6)
x10
] 131.0569 365.9360

1.25- Br

1.007

0.75]

IZ .

0.501

0.25 313.2603

239.2290
453.3427
dloe bR ki k. . _ 579.5%6

100 " 200 300 400 T 500 mz

Imenss.g +MS, 0.1min #(6)
x10 365.9360

367.9347

0.753 363.9374

0.501
] 364.9351
ozs] 362./9\376 G 368.9365 3599350
366.3581

20588‘ C15H12BrNSe, M+nH ,365.94|
365.9388

367.9372

1000] 363.9399

5009 362.9425 364.9405 366.9424 368.9404  359.9373
JAN JAN AN

ESVA! ) ; \ A \ ) .
362 363 364 365 366 367 368 369 370 mz

Bruker Compass DataAnalysis 4.0 printed: ~ 5/10/2018 2:58:08 PM Page 1 of 1
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Parameter Value
1 Data File Name G:/ grp_sangitkumar_nmr/
Sangit-VR-597/ 1/ fid
2 Title Sangit-VR-597.1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.2
7 Pulse Sequence 2g30
8 Number of Sans 16 %
9 Acquisition Date 2017-07-28T16:06:06
10 Modification Date 2017-07-28T16:06:06
11 Spectrometer 400,13
Frequency
12 Spectral Width 8012.8
13 Lowest Frequency -1535.6
14 Nudleus 1H
15 Acquired Size 32763 e —
15 Specivl S S 6 75 74 7.3 7.2 7.1 7.0 69 6.8
f1 (ppm)
.\
f
J
e JU

M M m
TN
4777

} :

7.35
7.33
7.28
7.26
7.20
7.19

|

7.18

-4

WM AOMNY YT T M V]
TSI ™SNY YOO OO (423
ol S vt dliniien)

9
:
‘s
f

0.97
1.00
2.01

- 4.03

| t.00

3,00

'H NMR Spectrum of 2i

5 6.0
f1 (ppm)

5.5 5.0 4.5 4.0
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Parameter Value
o o o o~ fos]
1 Data File Name E:/ VandanaR/ third project @ @ M~ o wn 1
NMR/ Sangit-VR-597(500MHz)/ & mma ad &
ke T %11 W 1
2 Tite Sangit-VR-597(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.3
7 Pulse Sequence zgpg30
8 Number of Scans 512 @
NZ>zT
9 Acquisition Date 2017-07-28T21:43:49
10 Modification Date 2017-07-28T721:43:50
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C \J /
15 Acquired Size 32768
16 Spectral Size 65536
T | I SR N A | T T
134 132 130 128 126 124
f1 (ppm)
o~
[V
o
£
>
o
)
g _ | _ |
D o |
o
w
x
N ¥ T L T v T 1 T T v T T Al T 14 T ¥ T L2 T T T T T T T T 1 T
@) 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
9 f1 (ppm)
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Parameter

1 Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

W oY BN

Value
E:/VandanaR/ Sangit-
VR-597(500MHz)/ 2/ fid
Sangit-VR-597(500MHz). 2.fid
Bruker BioSpin GmbH
nmrsu
CcDClI3
298.0
zg
1024
2017-07-28T722:26:27
2017-07-28T722:26:28

11 Spectrometer Frequency 95.44
12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

96153.8
9152.5
775e
32768
65536

Se

7 “zT

208.73

7Se NMR Spectrum of 2i
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700 650

600

550

500

r T
450
f1 (ppm)

400

350

300

250
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10(

S60



Mass Spectrum of 2i

Display Report

Analysis Info Acquisition Date  12/15/2017 5:16:19 PM
Analysis Name  D:\Data\NEW USER DATA 2017\DEC-2017\15 dec\Dr.S.Kumar-VR-597.d
Method tune_low.m Operator RUCHI
Sample Name  VR-597 Instrument micrOTOF-Q Il 10330
Comment
Acquisition Parameter
Source Type ESI lon Polarity Negative Set Nebulizer 5.8 psi
Focus Not active Set Capillary 2500V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Waste
Intens. Dr.S.Kumar-VR-597.d: TIC -All MS
x108]
2.5] [
2.0 \
1.5
1.0
02 0.4 06 08 1.0 12 Time [min]
Intens. -MS, 1.0min #61
x105] 302.0117
1.25 i
1.00] Se
| A0
0.75 \
] N
0.50- H
0.251
] 487.3076 770.7471 906.6995
000 k25403 1973505 J Ty, ETIEEE T NGRS IS
100 200 300 400 500 600 700 800 900 1000 m'z
Intenss.; -MS, 1.0min #61
e 302.0117
1.0
] 300.0133
* 303.0155  304.0131
4 298.0153 299.0173 . -
1 )\ 2985341 )\ 301.0201 302.5420 f\ N\ 305018
25%85 C15H13NOSe, M-nH ,302.01
2000; 302.0079
1500
1000 _ 300.0087
5007 298.0106  299.0113 303.0112  304.0081
] 301.0120
(E- ; . . A ! ! ! Ll :
297 298 299 300 301 302 303 304 305 306 mz
Bruker Compass DataAnalysis 4.0 printed:  12/15/2017 5:18:39 PM Page 1 of 1
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'H NMR Spectrum of 2j
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Parameter Value
1 Data File Name G:/ arp_sangitkumar_nnr {2)/
Sangit-VR-608(500MHz)/ 1/ fid
2 Tife Sangit-YR-608(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Salvent CDCI3
6 Temperature 298.0
7 Puse Sequence 2g30
8 Number of Scans 16
9 Acguisition Date 2017-08-29T17:13:53 o)
10 Mcdification Date 2017-08-29T17:13:53 wn
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudeus 1H
15 Acquired Size 32768 T
16 Spectral Size 65536
_ T o T L T . Ji—F - T ’ T . T T _.
75 74 73 7.2 71 7.0 6.9 6.8 6.7
f1 (ppm)
‘ [ |
] __ »_ g | ‘
I A
i P N NN FL
3 G858&88& 88
o oMo - - M m
Ll L] L 1 ] 1 1 T ] ] L) T J ] \! ] . 1 1 '
115 11.0 105 10.0 95 9.0 8.5 8.0 7.5 7.0 6 5.5 5.0 4.5

5 6.0
f1 (ppm)
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13C NMR Spectrum of 2j

— 0 M 0 T T ™M
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Parameter Value
1 Data File Name E:/ VandanaR [Sangit- o~ O ~
VR-608(500MHz)/ 2/ fid Mmoo 9 0
2 — = - o \
2 Title Sangit-VR-608(500MHz). 2. fid mm "
3 Origin Bruker BioSpin GmbH S
4 Owner nmrsu
5 Solvent CcDCI3
6. Temperature 298.0
7 Pulse Sequence zgpg30 o
8 Number of Scans 1024 n_ g
9 Acquisition Date 2017-08-31T01:13:40 ZI
10 Modification Date 2017-08-317T01:13:40
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2 ‘ _ (@)
14 Nudleus 13C /
15 Acquired Size 32768 ; : :
15 sprous o 656 1315 1310 1305
f1 (ppm)
_ _ = Y T—
T T A T ¥ T A T v T ¥ T T v T T L) T ¥: T . T v, T v T T
210 200 190 180 170 160 150 140 130 120 60 50 40 30 20 10
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7Se NMR Spectrum of 2j

Parameter Value
1 Data File Name E:/ VandanaR [ Sangit-
VR-608(500MHz)/ 3/ fid

2 Title Sangit-VR-608(500MHz). 3.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.0

ik REkET g
B o Do tCh Lol vftilalt
10 Modification Date 2017-09-08T20:53:17
11 Spectrometer 95.42

Frequency
12 Spectral Width 78125.0
13 Lowest Frequency -909.5
14 Nudeus 775e
15 Acquired Size 32768 J/
16 Spectral Size 65536

()]
PNz
A\
T T T L T T T T T T T T T T T T
750 700 650 600 550 500 450 400 350 300 250 200 150 100 50

f1 (ppm)
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Mass Spectrum of 2]

Display Report

Analysis Info

Analysis Name

Method tune_low.m
Sample Name  VR-608-VE
Comment

Acquisition Parameter
Source Type

Acquisition Date  6/11/2018 4:34:43 PM

Operator

Instrument

D:\Data\NEW USER DATA 2017\2018\JUNE 2018\11 JUNE\Prof.S.Kumar-VR-608-VE.d

RUCHI
micrOTOF-Q Il 10330

ESI lon Polarity Negative Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2500V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Waste
Imense. Prof.S.Kumar-VR-608-VE.d: TIC -All MS
x10°7
3
2]
1]
01 02 03 0.4 05 0.6 07 Time [min]
lnlens4. -MS, 0.7-0.7min #(40-41)
x10%] 332.0212
1.257
(0)
‘ S N\
1.00] e
] /O \
0.757
] N
0.501 H
0.251
0.00 — — ihi —— —
100 200 300 400 500 600 700 800 900 m'z
Imens‘i- -MS, 0.7-0.7min #(40-41)
x107% 332.0212
1.04
1 330.0200
0.57
] 3280242  329.0253 333.0245  334.0193
1 331.0259 335.0229
SRy L K __L.
2&583 C16H15NO2Se, M-nH ,332.02
20601 332.0185
15007
1000% 330.0193
500: 328.0211 329.0219 333.0218 334.0186
331.0226
of . | | L . | I
328 329 330 331 332 333 334 335 336m/z
Bruker Compass DataAnalysis 4.0 printed:  6/11/2018 4:36:11 PM Page 1 of 1
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7.50
7:49
7.40

7.39
7.39

7.38
7.38
7.38

7.31
7.31
7.29
7.29
7.05
7.05
6.99
6.98
6.97
6.97

3.84

'H NMR Spectrum of 2k

Parameter Value
1 Data File Name E:/VandanaR/ Sangit-
VR-619(500MHz)/ 1/ fid
2 Title Sangit-YR-619(500MHz). 1. fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu -
5 Solvent CDCI3 L
6 Temperature 298.0 o
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2017-09-01T15:35:32
10 Modification Date 2017-09-01715:35:32
11 Spectrometer Frequency 500.13 %
12 Spectral Width 10000.0 7 “zT
13 Lowest Frequency -1911.5
14 Nucleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
o
LEZaN RO COY [ A | T | T ] | /
75 74 73 72 71 7.0 69
f1 (ppm)

( _ ‘ \

) 1.

\ i |

T e T e f

S 85888 3

o ome— - ™M

1 1 ] Ll ] L 1l ] 1 ] 1 ’ ] 1] ] T S | 1 ' » 1 1 1 1] 1 T 1 I
12.0 11,5 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5 6.0
f1 (ppm)
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13C NMR Spectrum of 2k
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Parameter Value
1 Data File Name C:/ Users/ | Desktop/
Sangit-VR-619(500MHz)/ 2/ i
fid O
2 Title Sangit-VR-619({500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCl3
6 Temperature 298.1 )
7 Pulse Sequence 2gpa30 (2N =T
8 Number of Scans 512
9 Acquisition Date 2017-09-01T21:52:03
10 Modification Date  2017-09-01T21:52:03
11 Spectrometer 125.76
Frequency
12 Spectral Width 29761.9 O/
13 Lowest Frequency -2306.2
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
| 1L aulk
4 ] ¥, L 1 - L} |l |l | 1 | T Ll T T L 1 T T 1 1 1
210 200 190 180 170 160 150 140 130 120 umom Woo 90 80 70 60 50 40 30 20 10
ppm
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7Se NMR Spectrum of 2k

223,10

Parameter Value
1 Data File Name G:/ arp_sangtkumar_nmr (2)/
Sangit-VR-6 19(500MHz)/ 3/ fid

2 Title Sangit-VR-619(500MHz). 3.fid

3 Origin Bruker BioSpn GmbH _._MJ

4 Owner nmrsu O

5 Solvent CDCI3

6 Temperature 298.1

7 Pulse Sequence zg

8 Number of Scans 1024

9 Acquisition Date 2017-09-01722:36: 14 )

10 Modification Date 2017-09-01722:36:15 w 72 ZT

11 Spectrometer Frequency 95.42

12 Spectral Width 75757.6

13 Lowest Frequency 274.2

14 Nudeus 775e

15 Acquired Size 32768

16 Spectral Size 65536 \
T v T T v T T v T T T T T v T T T T T

750 700 650 600 550 500 450 400 350 300 250 200 150 100 50

f1 (ppm)
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Mass Spectrum of 2k

Display Report

Analysis Info Acquisition Date  5/21/2018 5:00:07 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\May-2018\21 -05-2108\Dr.S.Kumar-VR-619-VE.d

Method tune_low.m Operator RUCHI

Sample Name  VR-619-VE Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Negative Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2500V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Waste

Imensé_ Dr.S.Kumar-VR-619-VE.d: TIC -All MS
x10

2.01

0.1 02 ' 03 04 ' 05 Time [min]

lnlens4. -MS, 0.4min #(20)
X107 369.9966

& CF,4
Se

4] o) 405.9745

34

IZ_

2]

112.9841

89.0206 194.0453 293-1‘751‘ . 460.0337 626.2366
T 100 T 200 " 300 400 500 600 m'z

Imens‘i- “MS, 0.4min #(20)

X107 369.9966
4.
367.9980
2j 365.9997 367.0006 371.0009 371.9970

367.63 368)3996 372.9977

25087 C16H12F3NOSe, M-nH ,370.00)
500 369.9953

1500
10007

1 .997 .9987 5 371.9955
500_ 365.9979 366.998 368/.%994 370.9986
RE

367.9961

3729988
366 367 368 369 370 a7 372 373 mz

Bruker Compass DataAnalysis 4.0 printed: ~ 5/21/2018 5:01:15 PM Page 1 of 1
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Parameter

-

Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

(V=R B I« U, B U LI )

—8,53

Value
G:/ grp_sangitkumar_nmr/
Sangit-VR-604{500MHz)/ 1/ fid
Sangit-YR-604500MHz). 1.fid
Bruker BioSpin GmbH
nmrsu
CcDClI3
298.0
zg30
16
2017-08-09712:51:08
2017-08-09T12:51:09
500,13

10000.0
-1911.5
H
32768
65536

'H NMR Spectrum of 2|

11.5 11.0 105

10,00 9.5 9.0

@ J0.98 —

7.48
7.47
7.39
7.37
7.35
7.35
7.33
7.33
7.09
7.08
7.08
7.07
7.07
7.07
7.06
7.05
6.99

L6.99

Xy

6.97

6,95

5,94

5,93

6,93

6,93
6,92

6,91

5,77

6,77

6,75

6,75

13.84

S70
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Cl
Se
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0.97

1 1001
1.00%
2.05+
1.00
o
1.00

| 3.00—
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Parameter Value
i Elommndie B SAgE @W§ ®g
ata File Name :/ grp_sangitkumar_nmr ! 2 =N R :
Sangit-VR-604(S00MHz)/ 2/ & m m =8 m m m m
s YRR T
2 Title Sangit-VR-604(500MHz).
2.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCI3
6 Temperature 298.0 O o
7 Pulse Sequence  zgpg30 2 7 =T
8 Number of Scans 512
9 Acquisiion Date  2017-08-12T02:55:44
10 Modification Date  2017-08-12702:55:45
11 Spectrometer 125.77
Frequency o
12 Spectral Width 29761.9 /
13 Lowest Frequency -2306.2 Q
14 Nudeus 13C EL(‘:{!
15 Acquired Size 32768
16 Spectral Size 65536 e
135 134 133 132 131 130 129 128 127 126
f1 (ppm)
~
[V
o
£
>
s
D ok
o
w
x
>
N ) T £ T L 1 7 T . T Al v T 3. T T T T T T T T ». T v T T T ¥ T
O 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
9 f1 (ppm)
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Parameter

1 Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

W oo NS W

Value
E:/ VandanaR [ Sangit-
VR-604(500MHz)/ 3/ fid
Sangit-VR-604(500MHz). 3.fid
Bruker BioSpin GmbH
nmrsu
CcDCI3
297.9
g
1024
2017-08-12T09:41:22
2017-08-12T10:17:28

11 Spectrometer Frequency 95.42
78125.0
-909.5
775e
32768
65536

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Cl

Se

7 “zT

—212.50

7Se NMR Spectrum of 2|

550

500

T

450

T

400
f1 (ppm)

) }

350

300

250

200

150

100

50
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Mass Spectrum of 21

Analysis Info

Analysis Name

Method tune_low_neg.m
Sample Name  VR-604
Comment

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Display Report

Acquisition Date  6/12/2018 3:52:02 PM

D:\Data\NEW USER DATA 2017\2018\JUNE 2018\12 JUNE\Prof.S.Kumar-VR-604.d

Operator
Instrument

RUCHI
micrOTOF-Q Il 10330

Negative
2500 V
-500 V
130.0 Vpp

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

0.4 Bar
180 °C
4.0 I/min
Waste

Intens.
x1067
2.0

1.59
1.0
0.5

0.0 —

Prof.S.Kumar-VR-604.d: TIC -All MS

0.1 0.2

03 0.4 05 06 Time [min]

Intens.{

x104 335.9693

1.25]
1.oo;
o.75§
0.50:
0.257

112.9878

b

227.[2010

“MS, 0.4-0.4min #(23-24)

Cl

z__

713.4739

487.3052 564.1776
N A

"100 200

T 7T T

500 600 700 800 900 1000 "miz

333.9700

1331.9712 332.9732

334.9719
N

“MS, 0.4-0.4min #(23-24)
335.9693

337.9675

336.9735
338.9706
339.9695

333.9697

50013319716 3329723
oi4 N\ °

334.9730
FAN

A
C15H12CINOSe, M-nH ,335.97
335.9687

337.9661

336.9722
339.9661

338.9693
VAN

332 333

Bruker Compass DataAnalysis 4.0

335

336 337 338 339 340 miz

printed:  6/12/2018 3:53:21 PM Page 1 of 1
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'H NMR Spectrum of 2m

Parameter Value
1 Data File Name G:/ arp_sangitkumar_nmr/ Sangit-
VR-02-31-Re(500MHz)/ 1/ fid
2 Title Sangit¥R-02-31-Re(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
& Temperature 298.0
7 Pulse Sequence 2030
8 Number of Scans 16
9 Acquisition Date 2017-04-21712:33:21
10 Modification Date 2017-04-21T12:33:21 o
11 Spectrometer Frequency 500.13 wn 72
12 Spectral Width 10000.0 ZL
13 Lowest Frequency -1911.5
14 Nudleus 1H O
15 Acquired Size 32768
16 Spectral Size 65536 %
[
]
‘ —...-.-.ﬂ.<<44-.a
78 77 76 75 74 73 7.2 71

ﬂ | x \\_ 1 (ppm)

__ [ I

4 "

o ™~ oo NN O

& o000 —-Ha00o

o =M = mm

1 1 T ] ] 1 L) 1 ] I ) 1 ) 1 1 1 1 ] * 1 v, T y ] 1 1 ] T 1 1]
12.0 11,5 11.0 10.5 10,0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

5 6.0
f1 (ppm)
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Parameter Value
1 Data File Name G:/ arp_sangitkumar_nmr/ Sangit-
VR-02-31-Re(500MHz)/ 2/ fid
2 Title Sangit-yR-02-31-Re(500MHz). 2.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
& Temperature 298.0
7 Pulse Sequence zgpa30
8 Number of Scans 512
S Acquisition Date 2017-04-21121:30:04

8 ™~ —H o

- e Mmoo

= I7a) ™~ ™~ 0

— o ™~~~

| ~-
o [}
= 3
ci [t}
<« g}
T T

&

@ o T M~Lw|n s < o < w0
S H9o gQgumm ¥ @ —Ha
< ooy oy 00 00 0O un m - O
(4] ™M M SRR ol o oo
- ~ N o~ - ~ ~— —
I Y S\ | N/

13C NMR Spectrum of 2m

10 Modification Date 2017-04-21721:30:05 %
11 Spectrometer Frequency 125.77 7 ZT
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
_ -
T ¥’ T b T T M T T -~ T . T . I T T T L | =
144 142 140 138 136 134 132 130 128 126 124 122 120
f1 (ppm)
| _: | ) L
LIS | B T L ¢ A T hd T L} T v T T T nd T R L T X T 3! T ] Ll T T =T T L} T T 7, ) L) T ¥ T
210 200 190 180 170 160 150 140 130 120 WH:M vu._uo a0 80 70 60 50 40 30 20 10 0
ppm

S75



Parameter

1 Data File Name

~

Title

Origin

Owner

Solvent

Temperature

Pulse Sequence

Number of Scans

Acquisition Date

10 Modification Date

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest Frequency

14 Nudeus

W oY W

15 Acquired Size
16 Spectral Size

Value
E:f VandanaR/ Sangit-
VR-02-31-Re(500MHz)/ 3/ fid

mmm%.ﬁéu-ﬂ,xmaoozﬁ.
3.fid

Bruker BioSpin GmbH
nmrsu

CDCI3

298.0

g

4000
2017-04-26T01:55:07
2017-04-26T701:55:07
95.43

133928.6
-19273.1
775e
32768
65536

C

ZT

Se
\

207.62

800 750

7Se NMR Spectrum of 2m

700 650 600 550 500

T

450

400
f1 (ppm)

350

300

250

200

150

100

50

S76



Mass Spectrum of 2m

Analysis Info
Analysis Name

Method

Sample Name
Comment

Display Report

Acquisition Date  4/27/2017 12:59:25 PM
D:\Data\user data\2017\APRIL 2017\27 april\Dr.S.Kumar-VR-02-31_1-B,1_01_1432.d
hrlems_pos_mid_tunemix.m Operator RUCHI SHRIVASTAVA
Dr.S.Kumar-VR-02-31 Instrument micrOTOF-Q Il 10330

Acquisition Parameter

Source Type

Focus

Scan Begin

Scan End

ESI
Active

50 m/z
3000 m/z

0.3 Bar
200°C
4.0 Vmin
Waste

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
4500 V
-500 V
450.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Intens.
x1064

1.0

0.8

0.6

0.4

0.2

Dr.S.Kumar-VR-02-31_1-B,1_01_1432.d: TIC +All MS

Time [min]

220 240 260 320 360 Wavelength [nm]

Intens.
[mAU[

400

04

UV, 4.9-5.7min #2919-3024),

s

Intens.
x104]

0.5

0.0

N +MS, 4.9-5.1min #(293-303)

Iz

349.0364

256.2633
193.0884

I

621.0321
A

464.0772
| lL:A.. LO A . = 760;9994

T

200 400 600 800 1000 miz

Intens.
x104]

1.0

0.5

+MS, 4.9-5.1min #(293-303)|
349.0364

347.0369
350.0393

S v 352.0400

346.0392
A

348.0410 351.0367
A A

0.0
2000

1000

1 345.0391
A

C20H15NSe, M ,349.04|
349.0365

347.0373

346.0399
A

348.0406 350'}?398
A

351.0367
A 352.0400

Bruker Compass DataAnalysis 4.0

T

" 345 346 347 " 348 349 350 351 352 miz

printed: ~ 4/27/2017 4:10:49 PM Page 1 of 1
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Parameter Value
1 Data File Name E:/ VandanaR/ third project NMR/
Sangit-VR-02-24-Af 1/ fid
2 Title Sangit-VR-02-24-A, 1.fid
3 Origin Bruker BioSpin GmbH
4 Qwner nmrsu
5 Solvent CDCI3 o
6 Temperature 298.3 wn
7 Pulse Sequence 2g30
8 Number of Scans 16 7 =T
9 Acquisition Date 2017-04-12T17:31:26 {
10 Modification Date 2017-04-12T17:31:27 |
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
r &

] T T ./ T v T N T . T hd T X T
77 76 75 74 73 7.2 71 7.0
f1 (ppm)

8.27-]

12.0 115 11.0 105 10,0 9.5 9.0 8.5

2 4090
1.01=

75 7.0

'H NMR Spectrum of 2n

6. 5.5 5.0 45 4.0 3.5 3.0 2.

w 7| 3.00-<

5 60 20 15 1.0 05 0.0
f1 (ppm)

S78



HOOMWOUMOT OWa M
WHTMMTO DM 0 oo 0
NGO OWMm o oo 8O NoELR -
RO N R e e e R | ™~ I~ 9 o
B B B B B B e e e e e B M~~~ —
A NS DN
Parameter Vaue
1 Data File Name E:/ VandanaR{ third project
NMR/ Sangit-VR-02-24-a/ 2/ fid
2 Title Sangit-VR-02-24-A.2.fid
3 Origin Bruker BioSpin GmbH
4 QOwner nmrsu
5 Solvent CcDCI3
6 Temperature 298.2
7 Pulse Sequence zagpg30
8 Number of Scans 512 %
9 Acquisition Date 2017-04-12T23:09:34
10 Modification Date 2017-04-12723:09:34 g
11 Spectrometer 100.62 ZT
Frequency
12 Spectral Width 24038.5
13 Lowest Frequency -1958.4
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
e
N
[V
o
£
: \*, ‘
o
)
(&}
b : ol : )\ |
S ;
w
x
N ¥ T v T T T X T L) T L] T 13 T T v T T v, T T T T T T T T T T
QPUV 210 200 190 180 170 160 150 140 130 120 Hm..oﬁ vu.q.._o 90 80 70 60 50 40 30 20 10
— ppm
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—257.82

S80

Parameter Vale
1 Data File Name E:/ VandanaR/ Sangit-VR-02-24-
Af 3/ fid
2 Tite Sangit-VR-02-24-A.3.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CcDClI3
6 Temperature 298.2
7 Pulse Sequence zg %
8 Number of Scans 512
9 Acquisition Date 2017-04-121T23:31: 16 7
10 Modification Date 2017-04-12723:31:16 ZT
11 Spectrometer Frequency 76.36
12 Spectral Width 83333.3
13 Lowest Frequency 4119.8
14 Nudeus 775e
15 Acquired Size 32768
16 Spectral Size 65536
o=
N
Y
o
S
>
—
e
(&)
D
o
w
x
m X T T T o T T T v T X T ¥ T X 1§ ¥ T $ T T T v T X T
o 800 750 700 650 600 550 500 450 400 350 300 250 200 150 100
N f1 (ppm)



Mass Spectrum of 3n

Acquisition date: 10/04/17

Sample ID: VR-02-24 Supervisor: Dr. S Kumar Operator: IISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)
with SITPCMS system Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

TIC: VR-02-24.D\data.rrs
7e+07

6.5e+07
6e+07
5.5e+07
5e+07
4.5e+07
46107 N Se
3.5e+07

Irz

3e+07
2.5e+07
2e+07
1.5e+07
1e+07
sooo000| | | ﬁ

T T e ) T T
500 6.00 700 800 9.00 1000 11.00 12.00 13.00 14.00 15.00

Time—>

Abundance

Average of 7.650 to 7.936 min.: VR-02-24.D\ data.ms (-)
1200000 207.1

1100000

1000000+

130.1 287.0

100000° ‘ 178.0
0 I | M

O:I""!"' BRSNS RARS SRR AR LRSS LA SRR
40 60 80 100 120 140 160 180 200 220 240 260 280 300

m z->

24492669 ||| 3139 3461

R PR |

320 340
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'H NMR Spectrum of 20

Parameter

Data File Name

-

Title

Origin

Owner

Solvent
Temperature
Number of Scans
Pulse Width
Acquisition Time
10 Acquisition Date

DNy

l_
|

—B.58
7.54
7.53
7.40
7.39
7.38
7.38
7.29
7.28
7.28
7.27
7.27
7.26
7.26
7.12

17.11
7.11
7.10
L7.09
7.09
7.06
7.06
7.04
7.04
17.03
7.02

Value
I:/ Vandana/Sangit-
VR-625(500MHz)/ 1/ fid
Sangit-VR-625(500MHz)
Bruker BioSpin GmbH
nmrsu
CcDCI3
298.0
16
10,7800
3.2768
2017-09-19T16:02:57

Br

Se

7 “zT

11 Spectrometer Frequency 500.13

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

10000.0
-1911.5
1H

32768 |
65536

T Y T g T L T H T T 1) T
76 75 74 7.3
f1 (ppm)

T T L) ' T

120 11.5 11.0 105

T L] ¥ T T ./ ] Y i
10.0 95 9.0 85 8.0 7.5: FB 6 5.5 5.0 4.5 40 35 30 25 2.0 1.5 1.0 0.5 0.0

5 6.0
f1 (ppm)
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13C NMR Spectrum of 20
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Parameter Value
1 Data File Name C:/ Users/Sangit-VR-625-
Re(S00MHz)/ 2/ fid Gmes@n R B~ &
2 Title Sangit-VR-625-Re(500MHz) M@ mE @ o o 2
3 Origin Bruker BioSpin GmbH pdirBA AR it i -
g o —— | N/ m
4 Owner nmrsu
5 Solvent CcDCI3
& Temperature 298.5
7 Pulse Sequence zapg30
8 Number of Scans 512 o
9 Acquisition Date 2017-10-09T21:15:09 %) 7
10 Modification Date 2017-10-09721:15:10 ZT
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C |
15 Acquired Size 32768 -
16 Spectral Size 65536
|
A l L
v T T T T 4 o v T B T
130 125 120 115 110 105
f1 (ppm)
11 J _ L = _ " LA H 1
T T Y T Y T Y T v T y T v T y T M T v T \ T T v T T T
210 200 190 130 170 160 150 130 120 110 100 S0 80 70 60 50 40 30
f1 (ppm)
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21571

7Se NMR Spectrum of 20

Parameter Value
1 Data File Name E:/ VandanaR / Sangit-
VR-625(500MHz)/ 2/ fid
2 Title Sangit-VR-625(500MHz).
2.fid W
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6. Temperature 298.0
7 Pulse Sequence zg
8 MNumber of Scars 980 & N1
9 Acquisition Date 2017-09-20T03:26:30
10 Modification Date ~ 2017-09-20T09:53:56
11 Spectrometer 95.42
Frequency
12 Spectral Width 78125.0
13 Lowest Frequency -809.5 L
14 Nudleus 775e
15 Acquired Size 32768
16 Spectral Size 65536
T L) T T L} T L T T T T T T T T T T T
800 750 700 650 600 550 500 450 a Moo ) 350 300 250 200 150 100 50
ppm

S84



Mass Spectrum of 20

Analysis Info

Analysis Name

Method

Sample Name

Comment

VR-625

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

ESI

Not active
50 m/z
3000 m/z

Display Report

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Acquisition Date  6/12/2018 3:54:52 PM

Operator

Instrument

Negative
2500 V
-500 V
130.0 Vpp

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

D:\Data\NEW USER DATA 2017\2018\JUNE 2018\12 JUNE\Prof.S.Kumar-VR-625.d
tune_low_neg.m

RUCHI
micrOTOF-Q Il 10330

0.4 Bar
180 °C
4.0 I/min
Waste

Intens.]
x1064

2.5
2.0
159
1.0]
0.5
0.0

Prof.S.Kumar-VR-625.d: TIC -All MS

0.1

02 03

0.4 0.5

06 Time [min]

Intens. ]
4000

3000+
2000+

1000+

112.9893 201,0386
bl 1

367.8989

459.9361
'

Iz

736.7948
.

-MS, 0.6-0.6min #(34-38)

Br

200

400

600 800

1000 mz

Intens
4000
3000§
2000
1000

365.8984

364.9039
AN

367.8989

366.9022

369.8986

368.9019

“MS, 0.6-0.6min #(34-38)

370.8971 371.8983
AN

250}
2000
1500
1000

365.8992

364.9018
A

367.8981

366.8998

369.8964

368.9017

C14H9BrFNSe, M-nH ,367.90

370.8997 371.8965
A A

365 366
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B e N N e e e Ll i L
[ SNSRI
Parameter Value
1 Data File Name E:/VandanaR/ Sangit-
VR-621(500MHz)/ 1/ fid
2 Title Sangit-VR-621(500MHz). 1.Ad
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu W
5 Solvent cDCli3
& Temperature 298.0
7 Pulse Sequence zg30
8 Number of Scans 16
9 Acquisition Date 2017-09-09T712:37:11 ©
10 Modification Date 2017-09-09T12:37:12 2} 72 ZT
11 Spectrometer 500.13
Frequency
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudleus 1H 7
15 Acquired Size 32768 ©)
16 Spectral Size 65536
f _ _
% T T T \ ¢ T M T T \i T
[ 76 75 74 7.3 72 71 7.0
l f1 (ppm)
o
N
Y
(@]
IS
>
o
© _
m > L % w A 1
n 0k I
(nd 0 O ClO Qg
o aoao—aa
M o o— =0l — -
N v 1 p 1 T 1 1 1 1 1 1 Ll T 1 1 1 1 1 1 1l T 1 1 1 1 v T % T
T 12.0 11,5 11.0 10,5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
-

5 6.0
f1 (ppm)
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13C NMR Spectrum of 2p

b — o™ 0
ol et Mmoo
s & NN
~-
Parameter Value
1 Data File Name E:/ VandanaR/ Sangt- _oh 6 M.. M S .ﬂ b= w gR
VR-621(500MHz)/ 2/ fid m m m m m m m m m m
2 Title w.ﬁ%:éx.mwzmooz.@. | R _ )
3 Origin Bruker BioSpin GmbH -
4 Owner nmrsu m
5 Solvent CDCI3
6 Temperature 298.0
7 Pulse Sequence zgpg30
8 Number of Scans 512
9 Acquisition Date 2017-09-09T14:43:34 ]
10 Modification Date  2017-09-09T14:43:35 2 72 ZT
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudleus 13C =4
15 Acquired Size 32768 — o
16 Spectral Size 65536 -
1 ¥ |l ' ! I )2 T 1 ¥ 1 | k¢ |l
136 134 132 130 128 126 124 122 120
f1 (ppm)
1 _ "
T T X T T \I T ¥ T T T L T L) T v, T ¥ T 3, T ' T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 60 50 40 30 20 10

f1 (ppm)
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214,42

Parameter Value
1 Data File Name E:/ VandanaR/ Sangit-VR-621-
Re(500MHz)/ 1/ fid
2 Title Sangit-VR-621-Re(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner mrsu
5 Solvent @CI3 &
6 Temperature 27.9
7 Pulse Sequence .ol
8 MNumber of Scans 2000
9 Acquisition Date 2017-09-11722:00:58
10 Modification Date 2017-09-11T22:00:58
11 Spectrometer Frequency 95.42 % 7
12 Spectral Width 78125.0 ZT
13 Lowest Frequency $509.5
14 Nudeus 775e
15 Acquired Size 32768
16 Spectral Size 65536
O
o) |
N
Y
o
S
>
—
e
(&)
D
o
w
x
Pz
@ T L) T T T A, T T T T T T T T T T T T
) 800 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50
N f1 (ppm)
~ pp
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Mass Spectrum of 2p

Display Report

Analysis Info Acquisition Date  5/17/2018 3:42:32 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\May-2018\17 m\Prof.S.Kumar-VR621.d

Method tune_low_APCIl.m Operator RUCHI

Sample Name  VR621 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste

Intens. {
x1077

1.259
1.00]
0.75]
050 Te—

0.25] —— E
0.05 0.10 0.15 0.20 0.25 0.30 0.35 Time [min]
[ TIC+AIVS |

Intens. +MS, 0.1min #(3)
x108 385.8869

0.8 Cl

621.7428

453.3456 540.8276

229.9305 679.5133 775.6930
L il

0.0-

200 300 400 500 600 700 800 900 mz

Intens. +MS, 0.1min #(3)

x106] 385.8869 387.8851
1.004

0.751 383.8871 384.8817 386.8800

050
] 382.8840 .

0.253381.8887
i A A 390.8705  391.8795

20588- C14H9BrCINSe, M+nH ,385.89

2000 ¥eo.5840 387.8824

15001

E 383.8853
1 000E 389.8796

5001 384.8859 386.8878 388.8858
{281 23872 3828879 }\ A 390.8829 391.8797

382 384 386 388 390 392 m/z

Bruker Compass DataAnalysis 4.0 printed: ~ 5/17/2018 3:43:38 PM Page 1 of 1
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—8.42
-7.57
7.55
7.46

7.46

7.43
7.43
7.19
7.19
7.17
7.17
7.17
7.16
7.15
7.15
7.01
6,99

|
|

—2.28

'H NMR Spectrum of 2q

Parameter Value
1 Data File Name E:/ VandanaR/ Sangit-VR-598-
F{500MHz)/ 1/ fid
2 Title Sangit-VR-598-F(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.6
7 Pulse Sequence 2930 )
8 Number of Scans 16 n 7 =T
9 Acquisition Date 2017-08-02T12:10:02
10 Modification Date 2017-08-02T12:10:02
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5 m
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Sze 65536 _
_
T ] b T T Y L} T T y
%6 75 T4 7.3 2 7k 70
\ x f1 (ppm)
/
=3 A L
T ) gk O o ¥
& {88 @
o oM o
1 1 1 1 T | | 1 1 ] ’ T 1 1 1 1 ] | L] 1 1 1 T 1 1 - 1
12.0 11,5 110 10,5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0

5 6.0
f1 (ppm)
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13C NMR Spectrum of 2q

B RER 3
58 RRE 8
~
o o WO T Mo ™~
Parameter Value o™ Mo G 9 1 M
1 Data File Name E:/ VandanaR/ Sangit-VR-598- m ﬁ m m m m m m m m
F(500MHz)/ 2/ fid I s \/
2 Title Sangit-VR-598-F(500MHz). 2. fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
& Temperature 299.5
7 Pulse Sequence 2gpg30
8 Number of Scans 512 o
9 Acquisition Date 2017-08-03T04:58:52 wn a >
10 Modification Date 2017-08-03T04:58:53
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nucleus 13C O
15 Acquired Size 32768 .— — »k. S g
16 Spectral Size 65536
] L/ T T T ] " T T T 2 T
136 134 132 130 128 126 124 122 120
f1 (ppm)
¥ T 4 T d T T L) T b T L) T \J T  § T ¥ T T v T v T T T T T T o T v T T T
210 200 190 180 170 160 150 140 130 120 Hm..oﬁ VHoo a0 80 70 60 50 40 30 20 10 0
ppm
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206.96

Parameter Value
1 Data File Name E:/ VandanaR/ Sangit-VR-598-
F(500MHz)/ 5/ fid
2 Tite Sangit-VR-598-F(500MHz). 5. fid
3 Origin Bruker BioSpin GmbH o
Nz
4 Owner nmrsu ZT
5 Solvent CDCI3
6 Temperature 298.1
7 Pulse Sequence za
8

| (
0 iy

kLY

1p -J-_.‘.hm_ gt

13 Lowest Frequency

14 Nudeus 775e
15 Acquired Size 32768
16 Spectral Sze 65538
O
N
Y
o
=
>
o
e
(&S]
()
o
(p]
x
>
Pz
) T L T 4 T ¥ T T v, T T L] T T ¥ T T \J T T v, T v, T y
2] 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50
N f1 (ppm)
~ pp
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Mass Spectrum of 2q

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Parameter

APCI

Not active
50 m/z
3000 m/z

Source Type
Focus

Scan Begin
Scan End

VR598

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Display Report

Acquisition Date 5/17/2018 3:40:17 PM

D:\Data\NEW USER DATA 2017\2018\May-2018\17 m\Prof.S.Kumar-VR598.d
tune_low_APCIl.m

Operator
Instrument

Positive
4500 V
-500 V
130.0 Vpp

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

RUCHI
micrOTOF-Q Il 10330

2.5 Bar
200 °C
4.0 I/min
Waste

Intens.
X107

1.0
0.84
0.6

0.4

0.1

0.2

0.3 0.4 0.5

0.6

0.7 0.8 Time [min]

[—TIC +AIMS

|

Intens.
x106

1.0
0.8
0.6
0.4
0.2

241.0672

0.0-
200

321.9917

Se

Cl

Iz .

491.9535 679.5120
L o}

+MS, 0.1-0.1min #(6-7)

300

500 600 700

800

900 m'z

Intens. |
x108]
1.004
0.757
0.507

0.25]
1A

319.9916

318.9901

321.9917

320.9865 322.9892

323.9892

+MS, 0.1-0.1min #(6-7)

324.9903 325.9884
AN N

2881
20007
1500
10007

5007

ol A\

319.9904

318.9930

321.9894

320.9937 322.9930
VAN

323.9869

C15H12CINSe, M+nH ,321.99

324.9901 325.9869
I\

318

319

320

Bruker Compass DataAnalysis 4.0

321 322 323

printed:

324

5/17/2018 3:41:30 PM

325 326 m'z
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Parameter Value
1 Data File Name E:/ VandanaR/ Sangit-
VR-626{500MHz)/ 1/ fid
2 Title Sangit-VR-626(500MHz). 1.fid -
3 Origin Bruker BioSpin GmbH _.P_w
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 258.0
7 Pulse Sequence zg30
8 MNumber of Scans 16
9 Acquisition Date 2017-09-21T15:51:51 3 z
10 Modification Date 2017-08-21T15:51:51 ZT
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudeus H
15 Acquired Size 32768 &)
16 Spectral Size 65536
T T T
_ 75 74. 73 72
7 f1 (ppm)
| ||
/ | ‘
-
N
Y
(@]
£
>
o
©
D A i Z L
[eX
n T TN
@x 8 8885
> o ™ ool O
N L 1 \ ] T I | 1 ] v 1 1 1 ’ 1 L] 1l ] 1 1] 1 1 1 1] 1 T 1 T
T 120 115 11.0 10,0 9.5 9.0 8.5 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 1.5 1.0 0.5 0.0
S f1 (ppm)
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13C NMR Spectrum of 2r

™M mo o
& RR R
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Parameter Value
1 Data File Name E:/ VandanaR Sangit- -
VR-626(S00MHz)/ 3/ fid - o NN O~ NO 0n L
2 Tite Sangit-VR-626(500MHz). 3.fid g 9 oD ML T O — O
3 Origin Bruker BioSpin GmbH = = RERER R R RS R =
4 Ouvsr i [ NS Af
5 Solvent CcDCI3
6 Temperature 297.6
7 Pulse Sequence zgpg30 [}
8 Number of Scans 512 n 7 =T
9 Acquisition Date 2017-10-13T23:19:15
10 Modification Date 2017-10-13T23:19:16
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9 A
13 Lowest Frequency -2306.2 O
14 Nudeus 13C \_ _ r
15 Acquired Size 32768 ._ | 1 o
16 Spectral Size 65536
T T T T T T T
140 135 130 125 120 115 110
fi (ppm)
_ L4 " x— e ﬁ A
T T T ) ¥ T * T v T T T T T T L | * T T T T S ¥ ¥ T T
210 200 190 180 170 160 150 140 130 120 WHHAQ vHoo 90 80 70 60 50 40 30 20 10
ppm
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Parameter

-

Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

O o0 N kW

Value
G:/ grp_sangitkumar_nmr (2)/
Sangit-VR-626(500MHz)/ 2/ fid
Sangit-YR-626(500MHz). 2.fid
Bruker BioSpin GmbH
nmrsu
CDClI3
297.8
zg
4000
2017-10-06T09:00:56
2017-10-06T09:00:56

11 Spectrometer Frequency 95.42
12 Spectral Width

13 Lowest Frequency
14 Nucleus

15 Acquired Size

16 Spectral Size

78125.0
-909.5
775e
32768
65536

CFj3

Se

7 “zT

o

225.80

7Se NMR Spectrum of 2r

550

500

450

T

400
f1 (ppm)

T

350

300

250

200

150

100

50
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Mass Spectrum of 2r

Analysis Info

Analysis Name

Method tune_low_APCIl.m
Sample Name  VR626

Comment

Acquisition Parameter
Source Type APCI

Display Report

Acquisition Date 5/17/2018 3:37:32 PM

D:\Data\NEW USER DATA 2017\2018\May-2018\17 m\Prof.S.Kumar-VR626.d

Operator
Instrument

RUCHI
micrOTOF-Q Il 10330

lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
Intens.
x1071
1.09
0.8
0.6
0.4+
0'2— T T T T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 Time [min]
[—TIC +AIMS |
Intens. +MS, 0.1-0.2min #(8-10),
x105 375.9619
338.3429
. CFs
Se
4 A\
cl N
H
2-
679.5116
453.3435
271‘12644 L 599.8956
e S — A 1 ; : :
200 300 400 500 600 700 800 900 mz
Intenss.: +MS, 0.1-0.2min #(8-10),
x10 375.9619
6-
4 373.9628 377.9600
2{ 3719664 3729618 ARSI 376.9598
1 378.9609  379.9584
A I
2508 C15HOCIFaNSe, NrvnH 375,96
2000 _ 375.9611
1500
1 000; 373.9622 377.9586
5001 : :
] o /S{641 372.9648 374}9\654 376.9647 SREETE  Arasise
0+ T r T T T T T ? } T
372 373 374 375 376 377 378 379 380 m'z
Bruker Compass DataAnalysis 4.0 printed: ~ 5/17/2018 3:39:13 PM Page 1 of 1
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'H NMR Spectrum of 2s

AT ANNOOCOWAOONNS = 0 00N WL WGMN WYY
MmN ¥« —A—---0000aa0o0 o o 0w:w v
47777777777777666666666666
) PN e el s e R B
Parameter Value
1 Data File Name G:/ arp_sangitkumar_nmr (2)/ Sangit-
VR-648-Re(500MHz)/ 1/ fid
2 Title Sangit-VR-648-Re(500MHz). 1. fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDClI3
7
& Temperature 298.0 ZL
7 Pulse Sequence 2g30
8 Number of Scars 16
9 Acquisition Date 2017-12-26T11:44:14
10 Modification Date 2017-12-26T11:44:15
11 Spectrometer Frequency 500,13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 T T T T T T T T T T T
76 75 74 7.3 7.2 VH 7.0 69 6.8 6.7 6.6
f1 (ppm)
[ .
| |
LL A
T SO AP
< — O m I~
a Qooo
o + Mo
I 1 ] T T v 1 1 1 v T 1 1 ] T 1 1 1 1 1 1 1 | 1 T 1 ]
120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

6.0
f1 (ppm)
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Parameter

Data File Name

-

n

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest Frequency
14 Nudleus

15 Acquired Size

16 Spectral Size

W N U s W

111.49
98.42

Value
G:/ Sangit-VR-648-
Re(500MHz)/ 2/ fid

Sangit-VR-648-Re(500MHz).
2.fid

Bruker BioSpin GmbH
nmrsu

CDCI3

3016

zgpg30

512
2017-12-27T03:16:20
2017-12-27T03:16:20

125.77
29761.9
-2306.2
13C
32768

65536

_-136.88
~13651
_<132.58

13252
12928
12875
12846
\127.71
126,70

12195
Lio18s
N\121.33

T ’, T L T L T v T v T ’ T T LA T
136 134 132 130 128 126 124 122 120
f1 (ppm)

—

77.28
77.03
76.78

Br.
e

7 “zT

Cl

13C NMR Spectrum of 2s

210 200 190

180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

70 60 50 40 30 20 10 0
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7Se NMR Spectrum of 2s

a3
iy
Parameter Value
1 Data File Name J:/ Sunlight/Sangit-VR-648(500MHz)/ 2/ fid
2 Title Sangit-VR-643(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.0
7 Number of Scans 8000
8 Pulse Width 9.0000
9 Acquisition Time 0.4194 o o
10 Acquisition Date 2017-12-10T04:22:31 N =1
11 Spectrometer Frequency 95.38
12 Spectral Width 78125.0
13 Lowest Frequency 18166.9
14 Nucleus
15 Acquired Size 32768 )
16 Spectral Size 65536
|
[} I
Il
T M T 4 T 3, T T T v T T v T T T T 1
800 750 700 650 600 550 500 450 400 350 300 250 200
f1 (ppm)
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Mass Spectrum of 2s

Analysis Info
Analysis Name
Method
Sample Name
Comment

tune_low_APCl.m
VR-648

Acquisition Parameter
Source Type APCI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

lon Polarity

Set Capillary
Set End Plate Offset
Set Collision Cell RF

Display Report

Acquisition Date  4/5/2018 3:40:37 PM

D:\Data\NEW USER DATA 2017\2018\APRIL 2018\5 Aril\Dr.S.Kumar-VR-648.d

RUCHI
micrOTOF-Q Il 10330

Operator
Instrument

2.5 Bar
200 °C
4.0 I/min
Waste

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
4500 V
-500 V
130.0 Vpp

Intens.
x107]

1.0
0.8:
0.6
0.4:
0.2

Dr.S.Kumar-VR-648.d: TIC +All MS|

0.2

0.4

06 0.8 1.0 Time [min]

Intens. {

x105 186.2350

385.8871

306.9716

AL

+MS, 0.5min #27

200 400

600 800 1000 mz

Intens.]
x10%]
1.5

383.8883

5 384.8849
1381.8903 382.8875
A

385

.8871

+MS, 0.5min #27
387.8857

386.8844 389.8840
388.8857

390.8862 391.8833
N N

288
20007
15007
10001 383.8853

384.8859

5003381.8872 382.8879
] A

385.

C14H9BrCINSe, M+nH ,385.89)

8840 387.8824

389.8796
386.8878

388.8858
A 390.8829 391.8797

382 384

Bruker Compass DataAnalysis 4.0

386 388 390 3%2 mz

printed:  4/5/2018 3:42:28 PM Page 1 of 1
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—855
7.78
7.78
7.48
7.47
7.39
7.39
7.38
7.37
7.35
7.33
7.18
717
7.09
7.07
7.06

6,93
15,91

2,51

'H NMR Spectrum of 2t

S EIEESe
Parameter Value
1 Data File Name G:/arp_sangitkumar_nmr (2)/
Sangit-VR-602-F(500MHz)/ 1/ fid
2 Title Sangit-VR-602-F(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu )
5 Solvent cods NP>z
6 Temperature 298.1
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2017-08-19T11:38:35
10 Modification Date 2017-08-19T11:38:36 &
11 Spectrometer Frequency 500,13
12 Spectral Width 10000.0
13 Lowest Frequency -1911,5
14 Nudeus 1H
15 Acquired Size 3278 _ !
16 Spectral Size 65536 \ _ v \\ \ M \N |
) R 1 LA | LR \ et | T v 1 v T | B T M)
78 7.7 7.6 75 7 73 7.2 71 7.0 6.9 6.8
f1 (ppm)
A . i "
T Y PR MR ¥
& 85888888 8
o OO0~ 4~ 4 m
1 1 1 1 ] v 1 v 1 L] ] v ] ] ’ ] ] ] \J ] 1 1 y 1] I 1] 1] y 1 T v 1 T T
12.0 11,5 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6 S5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5 60 5
f1 (ppm)
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Parameter Value
1 Data File Name C:/ Users/ Selenium-C/ Desktop/
Sangit-VR-602(500MHz)/ 2/ fid
0 o~ ¥ < ¥} Mmoo o
2 Title Sangit-VR-602(500MHz).2.fid 1 — — ~ O a o0 Ih O WD =}
= TS O T o 0l o ™~ O O )
3 Origin Bruker BioSpin GmbH mmm MM & oo o
4 Owner nmrsu -1 il ¢ || I SNA
5 Solvent @cCl3
6 Temperature 27.9
7 Pulse Sequence 20pg30
8 Number of Scans 512
9 Acquisition Date 2017-08-19T16:10:22
10 Modification Date 2017-08-21T06:43:00 ®
11 Spectrometer Frequency 125.77 (20 =T
12 Spectral Width 28761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 J
m
T X T ¥ T » T T T T T
136 134 132 130 128 126 124 122
f1 (ppm)
)
N
[V
o
S
>
(&}
[«B} " P;r i
S :
w
x
N T T T T L} T v T T 1 T L] T T L) T X T T ¥ ) T L} T T T T v T T e T T
Qm.u 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
-

f1 (ppm)

S103



Parameter

Data File Name

-

Title

Origin

Owner

Sdvent
Temperature
Puse Sequence
Number of Scans
Acquisition Date
10 Modification Date

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest Frequency

14 Nudeus

O o0 N OVW; b wN

15 Acquired Size
16 Spectral Size

Value
G:/ Sangit-VR-602-P(500MHz)/
1/ fid
Sangit-VR-602-P(500MHz2). 1.fid
Bruker BioSpin GmbH
nmrsu
CDCI3
298.0
zg
3000
2017-11-29T21:57:19
2017-11-30703:18:09
95.42

78125.0
-909.5
775e
32768
65536

Se

[\8
m

7 “zT

179.81

7Se NMR Spectrum of 2t

650 600

T

450

T

400
f1 (ppm)

) }

350

300

250

200

150

100

50
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Mass Spectrum of 2t

Analysis Info

Analysis Name

Method tune_low_neg.m
Sample Name  VR-602
Comment

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

Set Capillary
Set End Plate Offset
Set Collision Cell RF

Display Report

lon Polarity

Negative
2500 V
-500 V
130.0 Vpp

Acquisition Date  6/12/2018 3:57:21 PM

D:\Data\NEW USER DATA 2017\2018\JUNE 2018\12 JUNE\Prof.S.Kumar-VR-602.d

Operator
Instrument

RUCHI
micrOTOF-Q Il 10330

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

0.4 Bar
180 °C
4.0 I/min
Waste

Intens.{

x106]
1.004
0.759
0.50

0.25;

Prof.S.Kumar-VR-602.d: TIC -All MS

0.1

0.2

0.3

" 04

05 06 Time [min]

Intens. |
x104] 363.9262

1.25]
1.00
0.75;
0.507

0.251
J144.9661

0.00 ’IlL.'.L. L.

"

728.8600
W

Br:

“MS, 0.3-0.4min #(19-21)

Iz .

1000

" 1500

2000 2500 "miz

Intens.
X104

1.04

0.5
1 359.9293

360.9302
0.04 A

361.9281

363.9262

362.9284

“MS, 0.3-0.4min #(19-21)

365.9253

364.9292

366.9280 367.9258
I Y

25007
2000;
15004
10007
5007 350.9262
0i—4

360.9269
VAN

361.9243

363.9232

362.9249

C15H12BrNSe, M-nH ,363.92

365.9215

364.9268

366.9248  367.9216
VAN A

360 361

362

Bruker Compass DataAnalysis 4.0

363 364

printed:

6/12/2018 3:58:45 PM

365 366 367 368 m'z

Page 1 of 1
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'H NMR Spectrum of 2u

5 6.0
f1 (ppm)
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Parameter Value
1 Data File Name G:/ arp_sangitkumar_nmr (2)/
Sangit-VR-650-Re(500MHz)/ 1/ fid
2 Title Sangit-VR-650-Re(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
& Temperature 298.1
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2017-12-26T11:31:58 w
10 Modification Date 2017-12-26T11:31:59 (]
11 Spectrometer Frequency 500,13 n 72 ZT
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 <
m
— T T M 1 L) T 9 T T
7.8 7.6 7.4 72 7.0 6.8
f1 (ppm)
) .l
Jo 1] -
T T S R v
o N = O
a aaoaoaao
o ocoom—on
v 1 1 ] ’ 1 1 \J ] T T 1 1 1 1] ] 1] 1 1 1 1] 1 1 » 1 g ] L] 1 T
12.0 115 11.0 105 10.0 95 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
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3C NMR Spectrum of 2u
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Parameter Value
1 Data File Name G:/ grp_sanaitkumar_nmr (2)/ Sangit-
VR-650-Re(500MHz)/ 2/ fid
2 Title Sangit-VR-650-Re{500MHz). 2. fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 300.9
7 Pulse Sequence zgpg30 [
8 Number of Scans 512 % Z
9 Acquisition Date 2017-12-27T02:44:45 ZT
10 Modification Date 2017-12-27T02:44:45
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudleus 13C o
15 Acquired Size 32768
16 Spectral Size 65536
2 | T ] T ¥, T T X T v T T T T e Ll T T v T T T T T T T T
210 200 190 180 170 160 150 140 130 120 Hwaoﬁ Hvoo 90 80 70 60 50 40 30 20 10
ppm
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Parameter

1 Data File Name

Value

G:/ grp_sangitkumar_nmr (2)/
Sangit-VR-650(500MHz)/ 2/ fid

—159.86

159.86

2 Title Sangit-VR-650({500MHz). 2.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Salvent CDCI3 T
[0
6 Temperature 298.0 %)
7 Pulse Sequence zg z ZT [ i
8 Number of Scans 1024 Pt/}/{es J.&P.. Zg{ \,—,
9 Acquisition Date 2017-12-14720:21:15 v
10 Modification Date 2017-12-14720:21:16
11 Spectrometer Frequency 55.42
12 Spectral Width 78125.0 o
13 Lowest Frequency -909.5 = N ’ . J
161 160 159 158
14 Nudeus 775e f1 (ppm)
15 Acquired Size 32768
16 Spectral Size 65536
>
N
[T
o
S
>
s
)
(&)
D
o
w
x
Pz
@ T L) T T T T . T ¥ T ¥ T X T T T T T T T T
o) 800 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50
= f1 (ppm)
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Mass Spectrum of 2u

Display Report
Analysis Info Acquisition Date  4/5/2018 3:43:27 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\APRIL 2018\5 Aril\Dr.S.Kumar-VR-650.d
Method tune_low_APCIl.m Operator RUCHI
Sample Name  VR-650 Instrument micrOTOF-Q Il 10330
Comment
Acquisition Parameter
Source Type APCI lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
Intens. ] Dr.S.Kumar-VR-650.d: TIC +All MS|
x1079
1.25]
1004
0.75
0501
0.257
0.2 04 06 08 ' 10 ' " Time [min]
Intens. +MS, 0.5-0.5min #(29-31)
x105 369.9168
F
186.2346
3..
Se
Br
] A\
] N
H
1 B
e — - — = - .
500 1000 1500 2000 2500 m'z
Imenss-; +MS, 0.5-0.5min #(29-31),
x10°] 369.9168
3] 371.9153
21 367.9176
368.9144
1 370.9139
1 ] 385./5{1 92 366]S<1 68 372.9168 373.9152
2508§ C14H9BrFNSe, M+nH ,369.91
2000 369.9138
371.9121
1500
1000% 367.9149
5004 365;{1 67  366.9174 368.9154 370.9174 3729154 3739122
1 A
366 367 368 369 370 371 372 373 374 mz
Bruker Compass DataAnalysis 4.0 printed:  4/5/2018 3:45:21 PM Page 1 of 1
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'H NMR Spectrum of 2v
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Parameter Value
1 Data File Name G:/ arp_sangitkumar_nmr/
Sangit-VR-606(500MHz)/ 1/ fid
2 Title Sangit-VR-606(500MHz). 1.fid
3 Crigin Bruker BioSpin GmbH
4 Owner nmrsu _
5 Solvent cDCli3 (@] [
& Temperature 298.2 » 7 “zT
7 PRulse Sequence zg30
8 Number of Scans 16
9 Acquisition Date 2017-08-11T18:17:15
10 Modification Date 2017-08-11T18:17:16
11 Spectrometer 500.13 —_
Frequency
12 Spectral Width 10000.0
13 Lowest Frequency -1911,5 { _
14 Nudeus H \ _
15 Acquired Size 32768
16 Spectral Size 65536
T L] T T ] T ] 1 1
80 78 76 74 72 7.0 68 6.6
f1 (ppm)
T Ll A o it
[¥e) O OO OoOmMmMmo
a o a6 ooood
o O "0~~~ ——
1 1 ] 1 1 T L] ] Y 1 1 1] ] 1 1 1 1 1 1 ] 1 1 1 ] 1 1 1
120 115 11.0 10,5 100 9.5 9.0 8.5 8.0 7.5 7.0 6 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
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Parameter

[

Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

W N ;bW

m m ~ Mooy
P ol o MO w
— O b g M~ M~ O
— (o)} 0 P~
| | |~
Value

E:/VandanaR/ third project NMR/

Sangit-VR-606(500MHz)/ 2/ fid

Sangit-VR-606(500MHz).2fid = 9 #8%3IR 28 & R

Bruker BioSpin GmbH £ H O meaA 238 & 8

- i R B B B | v~ - i -~

LB | | N N/ =

cocl3

298.0

zgpg30

512

2017-08-12T15:23:42
2017-08-12T15:23:42

11 Specirometer Frequency 125.77

12 Spectral Width 29761.9 o 3

13 Lowest Frequency -2306.2 7 "zT

14 Nudeus 13C

15 Acquired Size 32768

16 Spectral Size 65536 _ _

T 1 T T T y 1 T ) T T T T
136 135 134 133 132 131 130 129 128 127 126
f1 (ppm)

>
Y
[V
[S)
&
: 7
j -
)
C —
[«B}
o
(7p]
0
>
N 7 ] T v T ¥ T Y T " T L] T X T 1 F X T LE L] L T X T v T L} T T ¥ T S © T T
Q 210 200 190 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
e f1 (ppm)
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212,78

7Se NMR Spectrum of 2v

Parameter Value
1 Data File Name E:/VandanaR /Sangit-
VR-606{500MHz)/ 3/ fid
2 Title Sangit-VR-606{500MHz). 3.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDd3
6 Temperature 298.1
7 Pulse Sequence zg ) o
8 Number of Scans 1024 %)
9 Acquisition Date 2017-08-12T16:07:39 L
10 Modification Date 2017-08-12T16:07:40
11 Spectrometer 95,42
Frequency
12 Spectral Width 78125.0
13 Lowest Frequency -908.5 -
14 Nudeus 77%
15 Acquired Size 3278
16 Spectral Size 65536
T T T L) T ) T . T T T T T T T T T T T
800 750 700 650 600 550 500 450 a Moo ) 350 300 250 200 150 100 50
ppm
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Mass Spectrum of 2v

Display Report

Analysis Info Acquisition Date  4/5/2018 3:38:30 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\APRIL 2018\5 Aril\Dr.S.Kumar-VR-606.d
Method tune_low_APCIl.m Operator RUCHI
Sample Name  VR-606 Instrument micrOTOF-Q Il 10330
Comment
Acquisition Parameter
Source Type APCI lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
Intens. { Dr.S.Kumar-VR-606.d: TIC +All MS|
x107-
0.8
0.6
0.4
0.2
0.05 0.10 015 0.20 0.25 030 035 0.40 Time [min]
lnlens._ +MS, 0.2min #(13)|
x109] 306.9714
3_
] Cl
1 Se
2.
|
i 433.8708 N
14 H
242.9618
272.0037 477.8200 623.7780  679.5106
0- gl S S N —
250 300 350 400 450 500 550 600 650 700 m'z
Imenss_ +MS, 0.2min #(13)|
x10 433.8708
1.009
0.754
0501 4318718 437 gp59 435.8687
- 430.8694 434.8686
0.05] 429.8720
St 436.8697 437.8690
B AN D
&88: C14H9CIINSe, M+nH ,433.87
20001 433.8704
1500
1000; 431.8714 435.8679
5004 429.8733 430.8740 s
: 4028747 A4.8740 4368710 437.8679
430 431 432 433 434 435 436 437 438 mz
Bruker Compass DataAnalysis 4.0 printed:  4/5/2018 3:39:39 PM Page 1 of 1
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'H NMR Spectrum of 2w
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Parameter Value
1 Data File Name G:/ grp_sangitkumar_nmr/ Sangit-
VR-603{500MHz)/ 1/ fid
2 Title Sangit-YR-603(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.0
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2017-08-05T18:31:28
10 Modification Date 2017-08-05T18:31:28
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0 o o
13 Lowest Frequency -1911.5 (254 ZT
14 Nudleus 1H
15 Acquired Size 32768
16 Spectral Size 65536 L SV T LIS T
8.0 7.6 7.4 7.2 7.0 6.8 6.6
: | f1 (ppm) /
L
& | |
/ | [
i o
& & &8888
o o onl = ol
T - | = L] q: T LI S« », T Y. 1 \ B T T x 1 T L] R 0 T ¥, T L2 T L T ] | LT T ¥ | [§ T T T T B §
12.0 11,5 11.0 10,5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5 6.0
f1 (ppm)
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Parameter Value
s Cirmelonsad] & B BRAR 4g8Qe
1 Data File Name :/ grp_sangitkumar_nmr, - e - =
Sangit-"R-603(500MHz)/ 2/ fid & 8 SRARLRS A8RE
2 Title Sangit-\R-603(500MHz). 2. fid [ ] SileZ % Ll
3 Origin Bruker BoSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 288.0
7 Pulse Sequence zgpg30
8 Number of Sans 512
9 Acquisition Date 2017-08-05T19:00:42 & ©
10 Modification Date 2017-08-05T19:00:42 ()
7 “zT
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudleus 13C
15 Acquired Size 32763 -
16 Spectral Size 65536
| EEREL AT i ) T T T T T T T T T
137 136 135 134 133 132 131 130 129 128 127 126
f1 (ppm)
=
N
[V
o
S
>
o
)
(&}
(b} N
S |
w
x
N T T T T 1] T T X T X T T B T X T 16 T 1] T T T T T 12 T
QO 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
9 f1 (ppm)
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235.60

Parameter Value
1 Data File Name G:/ grp_sangitkumar_nmr/
Sangit-VR-603(500MHz)/ 3/ fid
2 Title Sangit-VR-603(500MHz).3.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDClI3
6 Temperatue 298.0
7 Pulse Sequence 29
8 Number of Scans 1024
9 Acquisition Date 2017-08-05T19:44:41
10 Modification Date 2017-08-05T19:44:41
11 Spectrometer 95.42 [
Frequency o (]
Nz

12 Spectral Width 78125.0 ZT
13 Lowest Frequency -809.5
14 Nudeus 775e
15 Acquired Sze 32768
16 Spectral Sze 65536

=

[q\] j

Y

o

S

>

—

e
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D

o

w

x
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@ T T T T T ¢ T v T L) T . T 1 T T T T ] T
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~ f1 (ppm)
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Mass Spectrum of 2w

Analysis Info

Analysis Name

Method

Sample Name

Comment

tune_low_APCIl.m

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

APCI

VR-603

Not active
50 m/z
3000 m/z

Display Report

lon Polarity
Set Capillary
Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste

Acquisition Date 4/5/2018 3:36:12 PM

D:\Data\NEW USER DATA 2017\2018\APRIL 2018\5 Aril\Dr.S.Kumar-VR-603.d

Operator RUCHI
Instrument micrOTOF-Q Il 10330

Positive Set Nebulizer 2.5 Bar
4500 V Set Dry Heater 200 °C

Intens.
x107]

1.0
0.8:
0.6
0.4:
0.2:

Dr.S.Kumar-VR-603.d: TIC +All MS|

0.1

0.2

03 04 0.5  Time [min]

Intens.
x1067

1.0

0.8

0.6

0.2-

0.0

186.2337

350.9195

477.8192

+MS, 0.2-0.2min #(11-12)

Br.

Iz .

679.5089

584.7710 l
A '

ol
200

400

T

600 " 800 1000 1200 mz

Intens.

474.8194

475.8198

476.8168

+MS, 0.2-0.2min #(11-12)
477.8192

479.8177

478.8168
480.8191

2500
20007
1500
1000

500
G:

474.8235

475.8209

476.8215

C14H9BrINSe, M+nH ,477.82
477.8198

479.8182

478.8234 480.8214

475

476

Bruker Compass DataAnalysis 4.0

477

478 479 480 481 m'z

printed:  4/5/2018 3:37:20 PM Page 1 of 1
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NMR Spectrum of 2x
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Parameters
Parameter Value
1 Data File Name E:/ Vandana/ Sangit-VR-584- o
A(S00MHz)/ 1/ fid »n
2 Title Sangit-VR-584-A(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Sdvent CDCI3
6 Temperature 298.0
7 Puse Sequence 2g30 \N/
8 Mumber of Scans 16
9 Acquisition Date 2017-06-21T12:52:45
10 Modification Date 2017-06-21T12:52:46
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.,5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
| “ T T T T
1 ‘ » 76 75 74 7.3
. f1 (ppm)
{2 Kl _
P it i i
[ il = ST
DAY A
— — - —
L . T L] v T 3| T L) T v T L T L/ T v T v T ¥ T X T T L2
115 11.0 10,5 10,0 9.5 9.0 8.5 8.0 7.5 7.0 6. .5 5.0 4.5

5 60 5
f1 (ppm)
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13C NMR Spectrum of 2x

1 8835 B8 0@ o
[=] [ e e Ty} o o Mmoo m
0 aanNNg o RRE E
| A i 4 N ~-
Parameters
Parameter Value
1 Data File Name E:/ Vandana/ Sangit-VR-584-
A(500MHz)/ 2/ fid
2 Title Sangit-VR-584-A(500MHz). 2.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 2938.0
7 Pulse Sequence zgpg30 o)
8 Number of Scans 512 2
9 Acquisiion Date 2017-06-21T22:17:04
10 Modification Date 2017-06-21722:17:04
11 Spectrometer Frequency 125.77
12 Spectrd Width 29761.9
13 LowestFrequency -2306.2 =
14 Nudeus 13C o
15 Acquired Size 32768
16 Spectrd Size 65536
N I
T T T s T v T T T T T L T T A il v T T T T L] T T T T
210 200 190 180 170 160 150 140 130 120 HMHoﬁ woo 90 80 70 60 50 40 30 20 10
ppm
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391.2

Parameters
Parameter Value
1 DataFile Name E:/ Vandana/ Sangit-VR-584-
A(500MHz)/ 3/ fid
2 Tite Sangit-VR-584-A({500MHz2). 3.fid
3 Orign Bruker BioSpin GmbH
4 Owrer nmrsu
5 Solvent CDCI3
6 Temperature 298.0 )
7 Pulse Sequence zg [7p]
8 Number of Scans 1000
9  Acquisition Date 2017-06-21723:00:05
10 Modfication Date 2017-06-21723:00:06
11 Spectrometer Frequency 95.42
12 Spectral Width 78125.0
13 Lowest Frequency -809.5 N/
14 Nudeus 775e
15 Acquired Size 32768
16 Spectral Size 65536
x
(V]
Y
o
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>
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e
(&S]
()
o
(p]
x
Pz
) T L T T T L] T . T ¥ T T T T T T T T T T
V) 800 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50
N f1 (ppm)
~ Pp
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Mass Spectrum of 2x

Sample ID: VR-551

Instrument: Agilent 7890A GC
with 5975C MS system

3.2e+07
3e+07
2.8e+07
2.6e+07
24e+07
22e+07
2e+07
1.8e+07
1.6e+07
1.4e+07
1.2e+07
1e+07:
8000000
6000000
4000000
2000000

Supervisor: Dr. S Kumar

Column: HP-5

Method: General_1_HP5_80_DEG.M

TIC VR-551.D\datanms

Acquisition date: 31/12/18

Operator: IISERB-CIF-Mass Facility

Ionization: EI (70 eV)

MSD: Single Quad.

Time—=>

10

Q

- Agilent Technologies

SN ST 1

T y =TT f T
10.00 12.00 14.00 16.00

p——r T T
18.00 20.00

Average of 18.785 to 19.683 min.: VR-551.D\data.ns (-)
197.2

51.1

40 60 80

104.1

152.1 ‘
126.1 172.¢

230.1

27.5318.4

i
100 120 140 160 180 200 220 240 260 280 300 320

Page 1 of 1
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Parameters
Parameter Value
1 Data File Name 1:/ Sangit-VR-732-P(500MHz)/ 1/ fid
2 Title SangitVR-732-P{500MHz). 1.fid |
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu ™
| | [] ] I g
5 Solvent CDCI3
i [ 1] _ O I
emperature 298.1 o O O
7 Pulse Sequence 2030 m O
8 Number of Scans 32 O
9 Acquisition Date 2019-03-06T14:26:07
10 Modification Date 2019-03-06T14:27:12
11 Spectrometer Frequency 500.13 o
12 Spectral Width 10000.0 w 72 N\
13 Lowest Frequency -1911.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
@)
(@)
[s2]
T
Y
(@]
IS
>
g %EL
nMu o= r——. .—Lr._y — lr\r A
n LE il !
(nd — o o ool o
oo Q Q009 9
M - - ol M 110 5
=z T T v T Y T 4 T 7 T T T T T ¥ T ¥ T 3 T g, T T T T T T ¥ T T T T T T T T
T 12.0 115 11.0 10,5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 f mm.o ) 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
fay ppm
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Parameter Value

1 Data File Name C:/Sangit-VR-732-P{500MHz)/
2/ fid

2 Title Sangit-VR-732-P(500MHz). 2. fid

3 Instrument spect

4 Solvent CDCI3

5 Temperature 298.0

6 Pulse Sequence zgpg30

7 Experiment D

8 Number of Scans 1024

9 Receiver Gain 203.0

10 Relaxation Delay 2.0000

11 Pulse Width 5,0000

12 Acquisition Time 1.1010

13 Acquisition Date 2019-03-07T14:07:55

14 Spectrometer 125.77

Frequency
15 Lowest Frequency -2306.2
16 Nudleus 13C

—95.21
77.27
/'l") O
\76.76
—60.81
150
55.92
30.63
12.16

S123
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13C NMR Spectrum of 11



Mass Spectrum of 11

Display Report

Analysis Info Acquisition Date  3/2/2019 11:54:55 AM
Analysis Name D:\Data\NEW USER DATA 2017\2019\MAR\02 MAR\Dr.S.Kumar-VR-732.d

Method tune_low.m Operator RUCHI

Sample Name  VR-732 Instrument micrOTOF-Q 1l 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 250.0 Vpp Set Divert Valve Waste

Intens7‘: Dr.S.Kumar-VR-732.d: TIC +All MS
):135
1.003
0.75
0‘50;
0.257

0.00- . . . . ; : ————— ——
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 Time [min]

Intens.
x105 175.0993

1.25 OCH3

+MS, 0.3-0.3min #(18-19)

1.00% OCHj3
Se
0.751 422.0854 H3CO OCHj4

0.507 N

0.257
326.9036 589.9258

0.004 LL. : ML iR . . .
200 400 600 800 1000 1200 m/z

Intens.

+MS, 0.3-0.3min #(18-19)
X104

422.0854

4 420.0866
1 419.0847 421.0629

24 418.0859 423.0867 424.0862

425.0894 426.0988
C20H23NO4Se, M+nH ,422.09!

422.0866

420.0874

500: B 155566 423.0899 424.0868
] 421R907

425.0900
418 419 420 421 422 423 424 425 426 miz

Bruker Compass DataAnalysis 4.0 printed:  3/2/2019 11:55:58 AM Page 1 of 1
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Parameter

[

Data File Name

Title

Origin

Owner

Solvent

Temperature

Pulse Sequence

Number of Scans

Acquisition Date

10 Modification Date

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest Frequency

14 Nudeus

15 Acquired Size

16 Spectral Size

W N s W

Value
K:/ Vandana/Sangit-
VR-658(500MHz)/ 1/ fid
Sangit-VR-658(500MHz). 1.fid
Bruker BioSpin GmbH
nmrsu
CDCI3
298.0
2030
16
2017-12-26T12:33:19
2017-12-26T12:33:20
500.13

10000.0
-1911.5
H
32768
65536

O oMUY T T MN—AGO0TMM—G G P~
465333333222111141000 0
L0 m S S e T L e S e S N T e S S S R e N ] (0]
_{_I,;-ru" mnnLLLLLLLLL\.\.

7 “zT

7.6 25 T4 73 7.2 7.1

'H NMR Spectrum of 3a

f1 (ppm)
1 A | A br gCr— —. b

it A L y

O [ LYo o B BN | ()]

o ©o-Haoao o)

o MM N— 0N ™~
1 1] 1 v 1 1 1] L) 1 1 ’ 1 ) 1 1 ] 1 1 ] L T T 1 T ] 1] T ] 1 T
12.0 115 11.0 105 100 95 9.0 85 80 75 7.0 55 5.0 45 40 35 30 25 20 15 1.0 05 0.0

65 6.0
f1 (ppm)
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13C NMR Spectrum of 3a

MoB38ITANREE @ g o~ o
MMN~NOT WO~ OO o o o1 d ™~ A
ZEOSNANNNS F g N £ )
NEEN S _ ~ |
Parameter Value
1 Data File Name K:/ Vandana/ Sangit-VR-658-
F(500MHz)/ 2/ fid

2 Title Sanait-VR-658-F (500MHz). 2.fid

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent cDCli3

& Temperature 298.0

7 Pulse Sequence 2gpg30

8 Number of Scans 512 ©

9 Acquisition Date 2018-03-23T20:08:43 [ 74 =T

10 Modification Date 2018-03-23T20:08:43

11 Spectrometer 125.77

Frequency

12 Spectral Width 29761.9

13 Lowest Frequency -2306.2

14 Nudleus 13C

15 Acquired Size 32768

16 Spectral Size 65536

T T T ¥ T v 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 Hmuuoﬁ woo 90 80 70 60 50 40 30 20 10
ppm
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Mass Spectrum of 3a

Display Report

Analysis Info Acquisition Date  4/5/2018 3:30:42 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\APRIL 2018\5 Aril\Dr.S.Kumar-VR-658.d

Method tune_wide _APCI_23.06.m Operator RUCHI
Sample Name  VR-658 Instrument micrOTOF-Q Il 10330
Comment
Acquisition Parameter
Source Type APCI lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 600.0 Vpp Set Divert Valve Waste
Intens. | Dr.S.Kumar-VR-658.d: TIC +All MS|
x106
6_
o <
2-
'0.05 0.10 0.15 0.20 0.25 '0.30 035 040 045  Time [min]
Intens. +MS, 0.0-0.1min #(2-3)
x104) 355.0708 429.0896
7 Te
338.3420 A\
2] N
‘ H

388.1598 409.8888

439.3789
371.1010
O- | IL A lll Al L
T T T A e B e, T T T T T —
300 320 340 360 380 400 420 440 miz
Intens. +MS, 0.0-0.1min #(2-3)
x10% 337.010
1 g 1
2,03
1.5
1.0
0.5 3380158
25007 C15H13NTe, M ,337.01
5 000; 337.0105
15007
10007
5004 338.0138
01 . . . . . ,
337.0 337.2 337.4 337.6 337.8 338.0 miz
Bruker Compass DataAnalysis 4.0 printed:  4/5/2018 3:32:14 PM Page 1 of 1
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Parameter Value

1 Data File Name G:/ grp_sangitkumar_nmr
(2)/ sangtt-
VR-663(500MHz)/ 1/ fid

2 Title Sangit-VR-662(500MHz).
1.fid

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent CDCI3

6 Temperature 298.0

7 Pulse Sequence 2g30

8 Number of Scans 32

9 Acquisition Date 2018-01-13T12:29:53

10 Modification Date  2018-01-13712:29:54

11 Spectrometer 500.13

Frequency

12 Spectral Width 10000.0
13 Lowest Frequency -1911.5

14 Nudeus H

15 Acquired Size 32768 m_o w_m u_a N_A

16 Spectral Size 65536 . . . o
ia f1 (ppm)

0,924
2 Zi
e
1.08—+
1.02
1.01
1.02

NMR Spectrum of 3b

1.00
0.97
- 1.03

0
1.03

T L T v T T L2 T 5 T T

11,5 11.0 105 10.0 9.5 9.0 8.5 8.0 7.

T T 1 T

7.0 6.

n 7 1.00

H
-
N
o

5 6.0
f1 (ppm)



Parameter Value

1 Data File Name G:/ grp_sangitkumar_nmr
(2)/ sangit- 0 NOW-NOWOTUWAHAMLULLOG QLN ™M
VR-669(500MHz)/ 2/ fid ™~ 8.2884.07.04.3927566. =

2 Tite Sangit-VR-669(500MHz). = @M MMM RES4GAE823 =]
N.ma -~ B B B B B B B B B B B B B B B B | -~

. - | TS N A

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Sdvent CDCI3

6 Temperature 298.0

7 Puse Sequence zgpg30

8 Number of Scans 512

9 Adquisition Date 2018-01-17T01:03:05

10 Modification Date  2018-01-17T01:03:06

11 Spectrometer 125.77

Frequency

12 Spectral Width 25761.9
13 Lowest Frequency -2306.2

14 Nocleus 13C
15 Aoquired Size 32768
16 Spectral Size 65536

77.28
27 N2
\.76.78
15,48
S129

b

3

145 140 135 130 125 120 115 110
f1 (ppm)

13C NMR Spectrum of 3b
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Mass Spectrum of 3b

Analysis Info

Analysis Name

Method tune_wide _APCI_23.06.m
Sample Name  VR-669

Comment

Acquisition Parameter

Display Report

Acquisition Date  4/5/2018 3:33:16 PM

Operator

Instrument

D:\Data\NEW USER DATA 2017\2018\APRIL 2018\5 Aril\Dr.S.Kumar-VR-669.d

RUCHI
micrOTOF-Q Il 10330

Source Type APCI lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 600.0 Vpp Set Divert Valve Waste
Intens. Dr.S.Kumar-VR-669.d: TIC +All MS|
x108
8_ —
6 P el
52 .
4
2 \\\\\
0.05 0.10 0.15 0.20 025 0.30 0.35 0.40 Time [min]
lnlensf.’ +MS, 0.1min #(7)
x10 401.0214
15] O
453.3448
387.0291
1 Te
1.04
] N
0.5 H
1 “l ” l 416.1442 issi6Es
380 390 400 410 420 430 440 450 460 470 m'z
Imenss.: +MS, 0.1min #(7)
1077
X ] 385.0267 387.0291
1.00
0.75; 383.0248
0.507 dez021f 384.0236 386.0319 388.0337
0.25] 381.0197
239 CTOHI5NTe, M 387.03
2000: 385.0244 387.0262
1300 383.0233
1000
5009 381.0227 R 384.0266 386.0277 388.0295
O B A\ . : A , . : .
381 382 383 384 385 386 387 388 mz
Bruker Compass DataAnalysis 4.0 printed:  4/5/2018 3:34:46 PM Page 1 of 1
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'H NMR Spectrum of 3¢

5 6.0
f1 (ppm)
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Parameter Vale
1 Data File Name E:/ VandanaR/ Sangit-
VR-684(500MHz)/ 1/ fid
2 Title Sangit-VR-684(500MHz). 1. fid @
3 Origin Bruker BioSpin GmbH 7 "zT
4 Qwner nmrsu
5 Solvent CDCI3
6 Temperature 293.0
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2018-03-08T17:34:03 /
10 Modification Date 2018-03-08T17:34:04
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
T T T T T
74 #.u Sy ST A T 1 6.8
_ f1 (ppm)
]
‘ I |
1
L»F A ’ W | J
,_. IR ' 1
3 828353 & e
o o= Mo I} ™M
v 1 ¥ T T ] \J 1 T 1 Ll T L] T L] 1 1 v
12.0 115 11.0 10,5 10.0 9.5 9.0 8.0 7.5 7.0 6. 5.0 4.5 3.5
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Parameter

=

Data File Name

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

0 NN B W

11 Spectrometer Frequency 125.77

12 Spectral Width
13 Lowest Frequency
14 Nudleus

15 Acquired Size

16 Spectral Size

0 N TOWMOT [re Yo Bt} N
v - YWV oON T ~ O o ™~ oW oW o
- T NT OO O ol = o by Y10 a
L T Mmoo o o o =~ 7]
— — SR B I ] — - - — (o o L o wn
_ Im NN it | N~
Value

K:/ Vandana/ Sangit-VR-684-

F(500MHz)/ 2/ fid

Sangit-VR-684-F(500MHz). 2. fid

Bruker BioSpin GmbH

nmrsy

CDClI3

298.0 ©

zgpg30 = 7 N>

512

2018-03-23T20:40:41

2018-03-23T720:40:42

29761.9

(@)

-2306.2 /

13C

32768

65536

1

Ll

15,52

210 200 190

13C NMR Spectrum of 3¢

] 1 A\ 1] T T 1 1 1 1 T 1] ] 1 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40
fi (ppm)

30

20

10
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Mass Spectrum of 3c

Analysis Info

Analysis Name

Method tune_low.m
Sample Name  VR-684-VE
Comment

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

Display Report

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Negative
2500 V
-500 V
400.0 Vpp

Acquisition Date  6/11/2018 4:43:04 PM

D:\Data\NEW USER DATA 2017\2018\JUNE 2018\11 JUNE\Prof.S.Kumar-VR-684-VE.d

RUCHI
micrOTOF-Q Il 10330

Operator
Instrument

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

0.4 Bar
180 °C
4.0 I/min
Waste

Intens.
x106]

Prof.S.Kumar-VR-684-VE.d: TIC -All MS

0.2 0.4 0.6

0.8

1.0

1.2

14 16 1.8 Time [min]

Intens. ]

50007
40001
30003
2000

10004

0-

100 200 300

366.0158

409.3153

400

500

600

-MS, 1.6min #97

Te
N\
N
H

713.4914

700 800 900 m'z

Intens. {

5000
40007
30007
20007
10003

362.0196

361.0138
360.0174

363.0146
A

364.0167

-MS, 1.6min #97
366.0158

9650196 367.0196

A

2500
20007
1500
10007

5003 3600098
01 AL :

362.0103

361.0114

363.0137
AN

364.0115

C16H15NOTe, M-nH ,366.01
366.0133

365.0148 367.0166

360 361 362

Bruker Compass DataAnalysis 4.0

363

printed:

364

6/11/2018 4:46:33 PM

365 367

Page 1 of 1
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'H NMR Spectrum of 3d

MOS8 E0E033RRARLAELNNNRAAARARNENSS8888888 § B
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Parameter vaue
1 Data File Name G:/ grp_sangitkumar_nmr/ Sangit-
VR-685(500MHz)/ 1/ fid
2 Title Sangit-VR-685({500MHz). 1.fid
3 Origin Bruker BioSpin GmbH O
4 Owner nmrsu
5 Solvent CDCI3 ©
6 Temperature 298.1 = 7 N>1
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2018-03-17710:48:03
10 Modification Date 2018-03-17T710:48:04
11 Spectrometer Frequency 500,13 3
12 Spectral Width 10000.0 /
13 Lowest Frequency -1911.,5
14 Nudeus 1H T T T T T T T T T
15 Acquired Size 32768 8.0 7.8 7.6 74 7.2 7.0 6.8
16 Spectral Size 65535 f1 (ppm)
NN
\ \ | « k [ \ | |
5(! f Lr}h _h
R ST Y i
78598383388 3 <
o= - 0 1 1 1 0 1 0 1 m m
T T Y 1 ] 1 1 v 1 1 1 T T T 1 ] T 1 1 T ]
12.0 115 1i.0 10,5 10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 5.5 5.0 4.5 4.0 2.5 1.5 1.0

6.0
f1 (ppm)

S134



13C NMR Spectrum of 3d
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Parameter Value
1 Data File Name G:/sangitkumar_nmr/ Sangit-
YR-685(500MHz)/ 2/ fid
2 Title Sangit-VR-685(500MHz). 2. fid
3 Origin Bruker BioSpin GmbH A I % e L,
4 Owner nnYsu 1000 N h Q69,0
) oo o @ ™~ OO 1
5 Sobvent coci3 nRE g8 NE  HoNd
6 Temperature 298.0 - N jt \Wi SN A
7 Pulse Sequence 2gpa30
8 Number of Scans 512
9 Acquisition Date 2018-03-18TD4:52:49
10 Modification Date 2018-03-18T04:52:50
11 Spectrometer 125.77 2L
Frequency 7 ZT
12 Spectral Width 297%1.9
13 Lowest Frequency  -2306.2
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536 O/
W
T | PSR | T & =9 | | T | B |
136 135 134 133 132 131 130 129 128 127 126 125
f1 (ppm)
T ¥ T 1 T K T ¥ ] T 4 T ¥ T \J T T A T ¥ T v, T v T T A T L§ T L T T T L T v T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Mass Spectrum of 3d

Display Report

Analysis Info Acquisition Date  3/20/2018 12:06:41 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\20 mar\Dr S Kumar-VR-685_1-A,8_01_1334.d

Method hrlcms-20 sept.m Operator RUCHI

Sample Name  Dr S Kumar-VR-685 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 7.0 l/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste

|men$é Dr S Kumar-VR-685_1-A,8_01_1334.d: TIC +All MS
x100]

4]

2] /\

lm?LSJ'; Dr S Kumar-VR-685_1-A,8_01_1334.d: UV Chromatogram, 200-400 nm

[n:<105]§
0.5 P

0.0+ T - —— T oy T
1 2 3 4 5 Time [min]

200 220 240 260 280 300 320 340 360 W iavelength [nm]

IFtensj: UV, 4.1-4.7min #(2445-2781),
mAUI]

1507
1007

501

Intend O TMS, 4.1-4.7min #246-278)
x104 -~ N 417.0384
] 434.0410

338.3440
317.0328 H

2_
1 367.0487
0 ALl ‘,“Ll;ill! | l )| L L' Ll | 384.3245 ik |.|Il||l l . ullll | l ; o
300 320

340 360 380 400 420 440  mz

Intensh.- +MS, 4.1-4.7min #(246-278)|
X105 415.0367 417.0384
41 413.0360

21 412.0364 414.0576 416.0394 418.0417
A

25003 C20H17NOTe, M 417.04
pro 41570549 417.0368

15007
10007

] 412, i
5007 0349 414_,?371 416.0383 418.0400

413.0338

E y / / ] y y /
412 413 414 415 416 417 418 m'z

Bruker Compass DataAnalysis 4.0 printed:  3/20/2018 2:08:07 PM Page 1 of 1
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Parameter Value
1 Data File Name E:fVandanaR/ Sangt-
VR-634{500MHz)/ 1/ fid
2 Title Sangit-VR-634(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent coci3 D >T
& Temperature 297.5
7 Pulse Sequence zg30
8 Number of Scars 16
9 Acquisition Date 2017-10-12T13:09:56
10 Modification Date 2017-10-12T713:09:57
11 Spectrometer 500,13
Frequency
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudleus 1H
15 Acquired Size 32768 \ x \ \
16 Spectral Size 65536 —r ' r : .
7.6 7.5 7.4 7.3 7.2 7.1
f1 (ppm)
©
<
Y
(@]
IS
>
s
M_ml > - 01 o )
N T p MY Py
0 T} oo -Ho g o
a coaoaoo @ Qo
M o - M oF M
N 1] 1 1 I 1 1] M T v 1 2 1 1 1] T 1 T 1 ] . 1 v, 1] 1 1 ] 1] 1 1 1
T 120 11.5 110 10,5 10.0 95 9.0 8.5 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 1.5 1.0 0.5 0.0
S f1 (ppm)
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Parameter Value
1 Data File Name G:/ Sangit-VR-634{500MHz)/
2/ fid
2 Title Sangit-VR-634(500MHz). 2.fid s Sl oo @ oo ol
3 Origin Bruker BioSpin GmbH o HELE o o [ [NE=K:]
4 O S = Han R L L J S
5 Solvent CDCI3 N \ f / / ﬁ §
6 Temperature 298.0
7 Pulse Sequence zgpg30
8 Number of Scans 512 )
9 Acquision Date 2017-11-30T18:12:46 7 ZT
10 Modification Date 2017-11-30T18:12:46
11 Spectrometer 125.77
Frequency
12 Spectrd Width 29761.9
13 LowestFrequency  -2306.2
14 Nudleus 13C
15 Acquired Size 32768
16 Spectrd Size 65536 VV = k
T L i T T T
140 135 130 125 120
f1 (ppm)
(3]
<
[V
o
S
>
g N -
% A . b Lk gx;
[oX
w
x
N T T T ¥ T $ T v, T T ¥ T B T ¥ T T T T v T T A T T T T T
omu 210 200 190 180 170 160 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
-

f1 (ppm)
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Mass Spectrum of 4a

Acquisition date: 03/04/18

Sample ID: VR-634 Supervisor: Dr. S Kumar Operator: IISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)
et Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

TIC VR-634.Dhdatanms

|e007§
8000000
40000001

2000000 |

T T T T T T
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Time-->

Abundance

Average of 20.619 to 20.980 mmin.: VR-634.D\data.ms (-)
2531

95
20
85
80
75
70
65
60
55
50
a5
40
35
30
25
20
118.1

15 2212

10 91.0 ‘

1781

es.1 205.1
. L I ol
& " Al .L.. I i ||\.m‘u?ﬂ~“ PRI [T PR PR I J‘. o]

oy
40 60 80 100 120 140 160 180 200 220 24a0 260

1.2 Agilent Technologies

Page 1 of 1
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—12.01
7.82
7.81
7.75
7.74
751
7.49
739
7.37
7.36
7.23
7.22
7.20
7.20
7.18
7.17
7.11
7.10
7.08
2,55

S140

Parameter Value
1 Data File Name E:/ VandanaR/Sangit-
VR-646(500MHz)/ 1/ fid
2 Title Sangit-VR-646(500MHz). 1.fid
M M_._u_: Bruker BioSpin GmbH Z w
wner nmrsu
5 Solvent DMSO /4
& Temperature 298.0 N ZzT
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2017-11-07T12:43:01
10 Modification Date 2017-11-07T12:43:01
11 Spectrometer 500.13
Frequency
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5
14 Nudeus H | R
15 Acquired Size 32768 75 74
16 Spectral Size 65536 \ f1 (ppm)

- 0,964

1,94+,
| 102%
2.00

A
jt

0,94

'H NMR Spectrum of 4b

13.0 125 12.0 11.5

11.0 10.5 10.0

o 7097
o 7 0.99

9.5

6.5 6.
f1 (ppm)



13C NMR Spectrum of 4b
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Parameter Value 8 m & SaNaaA 5
- — - R B e e B | ~—
1 Data File Name E:/ VandanaR/ Sangit- \ | LR a0
VR-646(500MHz)/ 2/ fid
2 Title Sanait-VR-646(500MHz). 2. fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent DMSO =
N
6 Temperature 298.0 /4
7 Pulse Sequence 2gpg30 b z
8 Number of Scans 512 ZT
9 Acquisition Date 2017-11-14700:07:48
10 Modification Date 2017-11-14700:07:49
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
T ! |l 1
135 130 125 120
f1 (ppm)
r -
I T v hd T T T L T T T T XK T Ll T T T T T T
200 190 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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Mass Spectrum of 4b

Acquisition date: 03/04/18

Sample ID: VR-646 Supervisor: Dr. S Kumar Operator: IISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)
et Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

TIC: VR-646.D\datans

1300000

1200000
| N
1100000 /</
1000000 S
? S
900000 \
800000
700000 N
| H

600000
500000

400000

300000

2ooooo<; K
100000 I
L -

T T T T T T T T T T T T
6.00 8.00 10.0012.0014.0016.00 18.0020.00 22.00 24.0026.00 28.00

Time-->
Abundance

Average of 26.248 to 28.144 min.: VR-646.D\data.irs (-)
130.1

90
80

70
296.0

60

50
263.1

40
30
20

69.0
10, 162.1

6 el .’Ih. L |”|.‘|‘ il, l??’].l‘.i ” lhl, L !" i 871 192 zazg, “\ ? "
40’ 60 80 100 120 140 160 180 200 220 240 260 280 300

i
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Parameter
Data File Name

-

Title

Crigin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

11 Spectrometer
Frequency

12 Spectrd Width

13 LowestFrequency
14 Nudleus

15 Acquired Size

16 Spectrd Size

0o N BN

Value
Gt/ grp_sangitkumar/ Sangit-
VR-641(500MHz)/ 1/ fid
Sangit-VR-641{500MHz). 1.fid
Bruker BioSpin GmbH
nmrsu
cDCl3
298.5
230
32
2017-10-31T14:34:19
2017-10-31T14:34:20
500.13

10000.0
-1911.5
iH
32768
65536

—841

WHhOUTMNA—OVNYVY T TO—A] 0]
TEMNM—A—"— 000000 G D o0
L N N o o o N N JE P RV RV Y Y o

NMR Spectrum of 4c

H
-
N
o

1

11,5 11.0 105

10,0 95 9.0 8

N—7 “zT

o

T o T v T ’ T L T ¥ T » T ol /
75 7.4 Z3 7.2 7.1 7.0 6.9 68

f1 (ppm)
w il
SR !
O M T D (o]
loNaiteoie} o
— 0 -Mm m
ol

8.0 7.5 7.0 6. 5.5 5.0 45 4.0 3.5

5 6.0
f1 (ppm)

3.0 2.5 2.0
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13C NMR Spectrum of 4c

o m
O~ o o o
o O N2 s 20
(o= I~ 9 7o}
-~ ~ o~~~ n
\/ ~-
Parameter Value
1 Data File Name G:/ arp_sangitkumar)/ Sangit-
VR-641(500MHz)/ 2/ fid
2 Title Sangit-VR-641(500MHz). 2. fid "
3 Origin Bruker BioSpin GmbH 0 w M ™~ m - n -
s = — 0 -~ 0 ™~ O T
4 Owner sy S T — g ™~ ) 0 0
5 Solvent ci3 5 o 8 any 9 = o
6 Temperature 27.9 | _ |~ | | [
7 Pulse Sequence 20pg30
8 z:avm‘_,‘% Scans 1024 N— =1
9 Acquisition Date 2017-10-31T21:34:53
10 Modification Date 2017-10-31T21:34:53
11 Spectrometer 125.77
Frequency
12 Spectral Width 2761.9
13 Lowest Frequency -2306.2 O/
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
T v T T v 1 T T v T i 1 a T T d T
162 160 158 156 134 132 130 128 116 114 112
f1 (ppm)
: " _ — — — LA ﬁ Lol
T B [ 14 T T . T L T T T v T ¥, T ¥ T T X T ¥ T T v T T v T v
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

f1 (ppm)
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Mass Spectrum of 4c

Acquisition date: 03/04/18

Sample ID: VR-641 Supervisor: Dr. S Kumar Operator: IISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)
et Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

TIC: VR-641-R.D\data.ns
6.5e+07:

60407
556407

504.07!
456407

40407| F
356407/

3e+07! 7
250+07|

23;07-3

1.5e+071

1e+07!

X I T T T T
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Time-->

Abundance

Average of 21.139 1o 21.559 rin.: VR-641-R.D\ cata.rrs ()
2731

20
80
70
60
50
40
30 241.1

20

10 135.0 1781 202.0

75.0
%2 bbbl ST e b )|
Fo) S— T J sl ,1.1.1,1|.,|¢.‘ Al 1 Ll Wbt lll 220 e ol L 2e21

40 60 80 100 120 140 160 180 200 220 240 260 280

m/z--=

; - Agilent Technologies

Page 1 of 1
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Parameter

1 Data File Name
2 Title

Crigin

Owner

Solvent

Temperature

Pulse Sequence

MNumber of Scans

Acquisition Date

10 Modification Date

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest Frequency

14 Nudleus

15 Acquired Size

16 Spectral Size

0o N O bW

Value
E:/ VandanaR/ Sangit-VR-637-
Re(500MHz)/ 1/ fid

Sangit-VR-637-Re(500MHz).
1.fid

Bruker BioSpin GmbH
nmrsu

CDCI3

298.0

zg30

32
2017-11-17T10:32:56
2017-11-17T10:32:57
500.13

10000.0
-19115
iH
32768
65536

—8.62
7.60

f1 (ppm)

10.98
0.99
1.00
1.01
0.99

A T T
7.6 7.4 7.2 7.0

6.6

g ke M

f

'H NMR Spectrum of 4d

12.0 115 110 105

10,0 9.5 9.0

4101
1.02
n 7 1.03

60 55 50 45 4.0
f1 (ppm)

25 2.0 1.5 1.0 0.5 0.0
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77.29
77.04
76,78

Parameter Value
1 Data File Name G:/ grp_sangitkumar_nmr (2)/
Sangit-VR-637-F(500MHz)/ 2/ E68oRBNNEERS & &
fid QT NNONMNSINMe o o —

2 Tite Sangit-VR-637-F(500MHz),2.fid R R R R R R R 2

3 Origin Bruker BioSpin GmbH M 7o a i aa aadl _

4 Owner nmrsu

5 Solvent CDCI3

6 Temperature 297.8

7 Pulse Sequence zapg30 K

8 Number of Scans 1024 m 1)

9 Acquisition Date 2017-10-31T19:14:49 7 "zT

10 Modification Date 2017-10-31T19:14:49

11 Spectrometer 125.77

Frequency

12 Spectral Width 29761.9

13 Lowest Frequency -2306.2 _ _ k ‘ —

14 Nudeus 13C POREVTW! I P R i Aok o

15 Acquired Size 32768

16 Spectral Size 65536 : . e e LS

140 135 130 125 120 115 110 105 100
f1 (ppm)

©
<
[V
o
£
>
b
(&}
m.vn _ s _h — | ._ k_. A L il
w
x
N T T T T ¥ 1 | ) J T T = T ¥ T T X T T v T T T T T T T 1 T
O 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
9 f1 (ppm)
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Mass Spectrum of 4d

Display Report

Analysis Info Acquisition Date  5/17/2018 3:33:00 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\May-2018\17 m\Prof.S.Kumar-VR637.d

Method tune_low_APCIl.m Operator RUCHI
Sample Name  VR637 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
Intens. |
x106
8-
6_
4-
0.1 0.2 0.3 0.4 0.5 0.6 Time [min]
[—TIC +AIMS |
Intens. +MS, 0.4-0.4min #(21-23)
x1057 339.9389 Br
- S
Cl
2-
] N
H
14 525.8514
135.0485 389.1463
679.5116
] 271.2648 \ u l
0 _ Iy ‘.I.MLAL-_Llia . e T S & .
100 200 300 400 500 600 700 800 m'z
Intenss.z +MS, 0.4-0.4min #(21-23)
X107 339.9389
39 3379412 08329
PE
17 338.9418 339.3457 340.9410
E 240.3521 A 341.3064 )
25087 C14HIBICINS, ManH 337,64
2000% 339.9379
15007 337.9400
10007
500 338.9434 340.9413 y
o1 , . . . . . . '
338.0 338.5 339.0 339.5 340.0 340.5 341.0 3415 m'z
Bruker Compass DataAnalysis 4.0 printed: ~ 5/17/2018 3:35:03 PM Page 1 of 1
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Parameter Value
1 Data File Name E:/ VandanaR /Sangit- _
VR-639(500MHz)/ 1/ fid 3)
2 Title Sangit-VR-633(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 2938.5
7 Pulse Sequence 2g30 2 72 ZT
8 MNumber of Scans 16
9 Acquisition Date 2017-10-17T11:46:01
10 Modification Date 2017-10-17T11:46:02
11 Spectrometer Frequency 500,13
12 Spectral Width 10000.0 R4
13 Lowest Frequency -1911.5 m
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536

v 1 1 1 v 1 v T T 1 X
78 77 7.6 75 74 73 7.2 7.1 7.0
f1 (ppm)

'H NMR Spectrum of 4e

kr & M er\r\,|>|
T ~ A Ky
« oL WL g
o OO0 o
o O
| L] 1 1 14 1 1 1] ’ 1 1 ] 1] ] 1 I 1 1 L] L 1 1 v 1 1 ] 1 T 1 ’ 1]
12.0 115 11.0 105 100 9.5 9.0 8.5 8.0 75 7.0 6. .5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

5 60 5
f1 (ppm)
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Parameter Value
1 Data File Name E:/VandanaR/ Sangit-
VR-639(500MHz)/ 2/ fid
2 Title Sangit-VR-639(500MHz). 2.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.3 _
7 Pulse Sequence 2gpg30 (@)
8 Number of Scans 512
9 Acquisition Date 2017-10-17721:59:15
10 Modification Date 2017-10-17T21:59:15
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9 D =T
13 Lowest Frequency  -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 __ |
—
m
T 1 I T 1
140 130 120 110 100
f1 (ppm)
[«B]
<
[V
o
£
>
o
)
: | (-
D ol L
o )
w
x
N T T \d T v T ¥ T T T T T L2 T T - 118 v T L T v T ¥ T T T T T T T T
QPUV 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
-

f1 (ppm)
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Mass Spectrum of 4e

Acquisition date: 03/04/18

Sample ID: VR-639 Supervisor: Dr. S Kumar Operator: ISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)
et Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

TIC VR-639.D\data.ms

4oooooo Cl

Br.

1500000

- |
| [K,_,_H_r

L
T R T T T T T T VDA
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00

Time--=>

Average of 25.300 to 26.055 mrin.: VR-639.D\data.is ()

223.1 2209

40! 75.0

Page 1 of 1
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7.38
7.38
7.29
7.27
6.97
6.96
6.95
6.95
6.55
6,53

Parameter value
1 Data File Name E:/ VandanaR /Sangit-
VR-640(500MHz)/ 1/ fid —

2 Title Sangit-VR-640(500MHz). 1.fid O

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent cDCli3

6 Temperature 298.0 O

(%5}

7 Pulse Sequence 2030 7 “zT

8 Number of Scans 16

9 Acquisition Date 2017-10-26T12:51:34

10 Modification Date 2017-10-26T12:51:35

11 Spectrometer Frequency 500.13

12 Spectral Width 10000.0 —_

13 Lowest Frequency -1911.5

14 Nudeus 1H

15 Acquired Size 32768 f |

16 Spectral Size 65536

1 1 ] T
8.0 7.5 7.0 6.5
f1 (ppm)
|
|
Y
<
Y
(@]
IS
o
..m > v E A
D
&
4. AR ¥
o o N o-wno )
@ *O0Qa o o

M o o——9 - o
N P T ] T \l ] T T 1 T T 1 ] T L] 1 ] T ] 1 1 T 1] 1 1 1 1
T 120 115 110 105 10.0 9.5 9.0 8.5 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 1.5 1.0 0.5 0.0
S f1 (ppm)
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13C NMR Spectrum of 4f

f1 (ppm)

= t O oMo
(] o o oA 0 20
b= g B RRE
| [~
Parameter Value
1 Data File Name E:/ VandanaR/ Sangit- i 8 SRITRa NOSs
mengoMadM g o ARARA RBEA
2 Title Sangit-VR-640(500MHz).2.fid —  — B e e o
4 Owner nmrsu
5 Solvent CDCI3 —
6 Temperature 298.2 O
7 Pulse Sequence 2gpg30
8 MNumber of Scans 512
9 Acquisition Date 2017-10-26T20:47:02
10 Modification Date 2017-10-26T720:47:03 m )
11 Spectrometer 125.77 7 “zT
Frequency
12 Spectral Width 29761.8
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768 4
16 Spectral Size 65536 — _ % :
— e (—
T T T T T T T T T T T T
137 136 135 134 133 132 131 130 129 128 127 126
f1 (ppm)
. o piutakri i :—%r L ; A Ar G Vi 2 casn AT A
T T L) T T T A 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
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Mass Spectrum of 4f

Analysis Info

Analysis Name  D:\Data\NEW USER DATA 2
Method tune_wide _APCI_23.06.m
Sample Name  VR-640

Comment

Acquisition Parameter

Display Report

Acquisition Date  5/10/2018 2:38:35 PM
017\2018\May-2018110-05-2018\Dr.S.Kumar-VR-640.d

Operator RUCHI

Instrument micrOTOF-Q Il 10330

Source Type APCI lon Polarity Positive Set Nebulizer 2.5 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 600.0 Vpp Set Divert Valve Waste
Intens. Dr.S.Kumar-VR-640.d: TIC +All MS|
x105]
3]
2:
1 ]
01 02 03 04 05 06 07 08 09 Time [min]
Intens. | +MS, 0.2-0.2min #(11-12)
25004 Cl 418.8823
2000
] S
11
1500+ \ Cl
N 338.3459
1000 H 658.9855 7646602
1 622.0313
5004 489.5590

0_
100 200 300 400 500 600 700 800 mz
Intens. +MS, 0.2-0.2min #(11-12)
25003 418.8823 -
20007 /
15007 419.8910
10003 421.8855
5001 422.8825
25001 C14HEC2INS, M 418.68
20001 418.8794
15007 420.8764
10007
500 419.8827 421.8798 422.8735
4185 419.0 4195 420.0 4205 421.0 4215 422.0 4225 423.0 mz
Bruker Compass DataAnalysis 4.0 printed: ~ 5/10/2018 2:40:42 PM Page 1 of 1
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Parameter Value
1 Data File Name G:/ arp_sangitkumar_nmr/
Sangit-VR-692(500MHz)/ 1/ fid
2 Title Sangit-VR-692(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDClI3
6 Temperature 298.0
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2018-03-28T14:39:31 & 0
10 Modification Date 2018-03-28T14:39:32 7 “zT
11 Spectrometer 500.13
Frequency
12 Spectral Width 10000.0
13 Lowest Frequency -1811.5
14 Nucleus H O
15 Acquired Size 32768 \
16 Spectral Si 65536 A Tl A
i 74 72 70 68 66
f1 (ppm)
|
[ | |
L
J |
(@]
<
Y
(@]
£
>
o
: L
] A o ke
o
n ik S ! |
o Iy oM MO — &
a o400 Q o
M o NN oM ol
N ] . 1 1 y 1] 1 1 ] L 1 1 1 1 v T 1 1 T 1 1 T T 1
T 12.0 11,5 11.0 10,5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6 5.5 5.0 4.5 4.0 3.5 3.0 25
-

5 6.0
f1 (ppm)
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Parameter Value
1 Data File Name J:/ Sunlight/ Sangit-
VR-692(500MHz)/ 2/ fid
2 Title Sangit-VR-692(500MHz). 2. fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.0
7 Pulse Sequence zgpg30
8 Number of Scans 512 [
9 Acquisition Date 2018-03-28T23:29:33 oM (7)) 74 =T
10 Modification Date 2018-03-28T23:29:34
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudleus 13C o
15 Acquired Size 32768 /
16 Spectral Size 65536
(@]
<
[V
o
S
: _ _,
-
)
(&}
[«B} 4 oy
) AR LS A e R s
w
x
N L4 T T ) T v T AL T T L] T T v T T T . T T T T T T T T T T
Qm.u 210 200 190 180 170 160 150 140 130 120 HM _uﬁ woo a0 80 70 60 50 40 30 20 10
1 (ppm
-
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Mass Spectrum of 4g

Display Report
Analysis Info Acquisition Date  5/18/2018 4:38:25 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\May-2018\18-05-2018\Prof.S.Kumar-VR-692-VE.d
Method tune_low.m Operator RUCHI
Sample Name  VR-692-VE Instrument micrOTOF-Q Il 10330
Comment
Acquisition Parameter
Source Type ESI lon Polarity Negative Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2500V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Waste
Imensé‘ Prof.S.Kumar-VR-692-VE.d: TIC -All MS|
x10!
57
4_
3.
02 0.4 0.6 08 ' 1.0 ' 12 Time [min]
lnlenss. -MS, 1.0-1.1min #(62-65)
x10% 347.9896
Br
1.0
0.8 S
O
\
0.6
N
0.4 H
0.2
208.0606
1 | ll l 5339101604 2376  713.4881 863.0792
0.0 | S A b
100 200 300 400 500 600 700 800 900 m'z
Intens. -MS, 1.0-1.1min #(62-65)|
X10% 3459914 347.9896
1.004
0.75]
0.507
0.251 346.9953 348.9925
E 346.6641 _/\ AN 3499885
25007 C16H14BrNOS, M-nH ,345.99]
2000] 345.989 347.9875
15007
1000
5007 346.9929 348.9909
i 349.9834
346.0 346.5 347.0 347.5 348.0 3485 349.0 349.5 350.0 350.5 m/z
Bruker Compass DataAnalysis 4.0 printed: ~ 5/18/2018 4:40:37 PM Page 1 of 1
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'H NMR Spectrum of 5a

N T OO0 AN TOMmOAOLW0NT Mo
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Parameter Value
1 Data File Name C:/ Users/Sangit-VR-708-
Re(500MHz)/ 1/ fid
2 Title Sangit-VR-708-Re{500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent coci3 ol
6 Temperature 298.0 wn 74 >T
7 Pulse Sequence 2g30
8 Number of Scans 16
S Acquisiion Date 2018-10-08T715:33:28
10 Modification Date 2018-10-11T17:45:00
11 Spectrometer Frequency 500,13
12 Spectrd Width 10000.0
13 LowestFrequency -1911.5
14 Nudeus H
15 Acquired Size 32768
16 Spectrd Size 65536
|l M
T T T - T T
7.9 7.8 7.5 74 7.3
f1 (ppm)
T ? PR
o} o=
@ oo oo
a — o — i
1] 1 T T 1 L X 1 1 Y T 1 T ] 1 T 1 L T T 1 1l X T 1 T ] 1
11,5 11,0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5 6.0
f1 (ppm)
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Parameter Value
1 Data File Name C:/ Users/ Sangit-VR-708-
Re(500MHz)/ 2/ fid
2 Title Sangt-VR-708-Re(500MHz).
2.fid 935
3 Origin Bruker BioSpin GmbH oi ol
4 Owner nmrsy .ﬂM.
5 Solvent cod3
6 Temperature 298.0
7 Pulse Sequence zgpg30
8 Number of Scans 512
9 Acquisition Date 2018-10-08T16:01:03 nN.u
10 Modification Date 2018-10-11T17:49:00 [7p] 7 N>
11 Spectrometer 125.77
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2305.2
14 Nucleus 13C
15 Acquired Size 32763
16 Spectral Size 6553
T T y T
112.3 112.2 1121
f1 (ppm)
(4]
Lo
[V
o
S
>
-
)
3 J
D L.
[oX
w
x
Z, T T T T v T T T T T T T T T T T T \ T v T T
QO 210 200 190 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
9 f1 (ppm)
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Mass Spectrum of 5a

2

Acquisition date: 08/10/18

Sample ID: VR-708 Supervisor: Dr. S Kumar Operator: IISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)

WSS CME systent Method: General_1_HP5_80_DEG.M MSD: Single Quad.

Abundance

TIC: S KumarVR-708.D\data.inms
1000000

s S R, O S, SN

T T —r T T T T T —— T T
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Movoragoe of 18539 to 19.0217 min. . S Funmmar-WiR-708. Ok clataarres <)
A7

SCN

Iz .

1421

S160



Parameter

-

Data File Name

Title

Origin

Owner

Solvent

Temperature

Pulse Sequence

Number of Scans

Acquisition Date

10 Modification Date

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest Frequency

14 Nudleus

15 Acquired Size

16 Spectral Size

(r= R R I« U, R SN S

TTITOMMAU OO ONMNWVYLLWLT T o
0000000000 T T (00 METET MMM MMM o
o e Sl o S e e A S I N %)
r]rr""‘-."“n\.LLLLLLL-L _

Value

C:/ Users/Sangit-

VR-713(500MHz)/ 1/ fid
Sangit-VR-713(500MHz). 1.fid

Bruker BioSpin GmbH

nmrsu |
CcDCl3

298.0 5 Il
2g30

16

2018-10-08T11:36:08

2018-10-08T10:18:58

500.13

10000.0
-1911.5
H
32768
65536

—

SCN

e e |

T L T ! T X T

7.9 7.8 7.3 72

7.4
f1 (ppm)

+
|
—
b

—_—

1.00—=
96
] 1.18}

3:00—

NMR Spectrum of 5b

H
,
[
o

115 11.0 105

12

10,0 9.5 9.0 8.5 8.0 7.5

7.0

65 6.0 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)

0.0
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13C NMR Spectrum of 5b

RS RLUR oY 5 woy T
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Parameter Value
1 DataFile Name C:/ Users/Sangit-
VR-713(500MHz)/ 2/ fid
2 Title Sangit-VR-713({500MHz). 2. fid
3 Orign Bruker BioSpin GmbH
4 Ownrer nmrsu
5 Solvent CDCI3 nNu
6 Temperature 298.0
7 Pulse Sequence 2gpg30 @ 7 z—
8 Number of Scans 144
9 Acquisition Date 2018-10-08T11:44:19
10 Modfication Date 2018-10-08T10:18:58
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
T T v 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

fi (ppm)
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Mass Spectrum of 5b

,-/—‘13\

Sample ID: VR-713

Supervisor: Dr. S Kumar

Instrument: Agilent 7890A GC Column: HP-5

with 5975C MS system

A1 O7
BB O7
36007
340107
320407

307
280107
260107
240107
2204107

20107
180407
1.60107
1404007
1.2¢.407"

10107

Method: General_1_HP5_80_DEG.M

TIC: S KumarrVR-713, Dhdataams

Acquisition date: 11/10/18
Operator: ISERB-CIF-Mass Facility

lonization: EI (70 eV)
MSD: Single Quad.

T
10.00

12.00 14.00 16.00 18.00 20.

.00

Avernge of 16,629 to 17.2385 min. . S FMumar- VR 713 D\ cataarrs ()

TaA.O

555
Il I1o ! ||| ll‘l. il I|u I|. ||I i

are 1201

1158

5.1

173

Il

oonoa B K 8RS EBE G BRI IBERBE

:3'04'050

B(J 100 110 1&) h i<

I|||| ulnum 5 ‘ nl'x 11y
130 S0

1401
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200.a
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Parameter Value
1 Data File Name C:/ Users{ Sangit-
VR-707(500MHz)/ 1/ fid
zZ
2 Title Sangit-VR-707(500MHz), 1.fid O
3 Origin Bruker BoSpin GmbH [7p] I >1
4 Owner nmrsu
5 Solvent CDCI3
6 Temperature 298.0
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2018-10-04T17:30:54
10 Modification Date 2018-10-05T05:31:086
11 Spectrometer Frequency 500,13
12 Spectral Width 10000.0
13 Lowest Frequency -1911,5 “
14 Nudleus 1H
15 Acquired Size 32768 \
16 Spectral Size 65536 R ‘ T T T T T T T T
_ _ 7.8 27 76 IS5 T4 73 72 73
/ [l f1 (ppm)
(&]
Lo
Y
(@]
IS
>
s
g A » ; | ¥ | -
m i Yoo |
& 8 23 3
M o - A m
N T L T ] L] 1 1 1 ) T T ] 1 1 T ] 1 T T T 1 T T ] 1 T
T 12.0 11,5 11.0 10,5 10.0 9.5 9.0 8.5 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 1.5 1.0 0.5 0.0
o fi (ppm)
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13C NMR Spectrum of 5¢
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Parameter Value
1 Data File Name C:/ Users/ Sangit-
VR-707(500MHz)/ 2/ fid

2 Title Sangit-YR-707{500MHz). 2. fid

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent cDClI3

6 Temperature 298.0

7 Pulse Sequence zgpg30

8 Number of Scans 380

9 Acquisition Date 2018-10-04T22:20:59

10 Modification Date 2018-10-05T05:31:06 m

115§ ometer 125.77 w

mwMMHm:Q 7 zzT

12 Spectral Width 29761.9

13 Lowest Frequency -2306.2

14 Nucleus 13C

15 Acquired Size 32768

16 Spectral Size 65536

A
1 ] 1] ] 1 L] ] ] 1 L] 1] ] T 1 1 1 1 ] T T
200 190 180 170 160 150 140 130 120 Hmmoﬁ upoo 90 80 70 60 50 40 30 20 10
ppm
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Mass Spectrum of 5¢

Sample ID: VR-707

Instrument: Agilent 7890A GC
with 5975C MS system

1500000

1000000

Supervyisor: Dr. S Kumar

Column: HP-5
Method: General_1_HP5_80_DEG.M

TIC: S KumarVR-707.Dhdata.nms

Acquisition date: 11/10/18
Operator: ISERB-CIF-Mass Facility

Ionization: EI (70 eV)
MSD: Single Quad.

SCN

IZz__.

Time—=

Abundance

oo oo B BB B G BE BRI ABEEE

6.00

T T T T
8.00 10.00 12.00 14.00

Average of 18.340 to 18.766 mmin.: S Kummar-VIR-707 .Dhdataurs ()
741

55.1

15¢

130.1

5.1

1711

213.2

234.0

30 40 S50 60 70 80 90 100110120130 140 150 160 170 180 190200210220230

[as -

S166



'H NMR Spectrum of 5d
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f1 (ppm)
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Parameter Value
1 Data File Name I:/ Sangit-VR-715(500MHz)/ 1/ fid
2 Title Sangit-VR-715{(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
& Temperature 298,1
7 Pulse Sequence zg30
8 Number of Scans 16
9 Acquisition Date 2018-10-10T11:19:09
10 Modification Date 2018-10-11T17:49:00
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5 7 “zT
14 Nudleus iH
15 Acquired Size 32768
16 Spectral Size 65536
_ T 1 T T T T L T 1 T
f : mH 8.0 7978 7.7 76 7574 73 7.2 71
_ | 1 (ppm)
| |
| i
A C([T
T — R
& 8888&3
o R =R
T L] v ] T T 1 T T T ] ] 1l 1 T T 1 ] 1 1 L. T 1 T T 1 T
12.0 115 1i.0 10,5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 .5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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Parameter Value
1 Data File Name 1:/ Sangit-VR-715(500MHz)/ 2/ fid
2 Tite Sangit-VR-715(500MHz). 2. fid Mol —=mm — o w
O™~ W~ W - - a 0 O
3 Origin Bruker BioSpin GmbH oo oo 0 < J o —
4" Ovier e JN-NNN L b o034
5 Solvent ol o G I N
6 Temperature 298.0
7 Pulse Sequence zgpa30
8 Number of Scans 450
9 Acquisition Date 2018-10-10T23:54:06
10 Modification Date 2018-10-11T17:49:00
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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13C NMR Spectrum of 5d
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Mass Spectrum of 5d

Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

hricms-20 sept.m

Dr S Kumar-VR-715

Acquisition Date  10/15/2018 2:04:11 PM

D:\Data\NEW USER DATA 2017\2018\OCTOBER 2018115 Oct\Dr S Kumar-VR-715_1-A,8_01_3818.d

RUCHI
micrOTOF-Q Il 10330

Operator
Instrument

Acquisition Parameter
Source Type ESI
Focus Active
Scan Begin 50 m/z
Scan End 3000 m/z

1.2 Bar
200 °C
7.0 I/min
Waste

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
4500 V
-500 V
130.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Intens.
x1061

21\

Dr S Kumar-VR-715_1-A,8_01_3818.d: TIC +AllMS

Intens.]
[mAU]
x104]

Dr S Kumar-VR-715_1-A,8_01_3818.d: UV Chromatogram, 200-400 nm

J\/”\

Inteng.'
x104]
27

Dr S Kumar-VR-715_1-A,8_01_3818.d: EIC 273.0457+0.02 +All MS

0 T

290

" VS

N
(5.

Time ['min]

260 280 300 320 340 360 Wavelength [nm]

Intens.]
[mAUJ]

200

1007

UV, 2.52.6min #1437-1524),

SCN
O ) O
N
H

Inteng._
x104]

4 223.0860

G A l

ke

273.0456

A

+MS, 2.5-2.6min #(147-154)
701.4953

360.3252

|

475.3277

0 T —

200

300

400 500 600 700 800 900 mz

273.0456

+MS, 2.5-2.6min #(147-154)

274.0490

274.2748 275.0453
AL

273.0457

C15H10N2S, M+nNa ,273.05

274.0490
275.0416

2730

Bruker Compass DataAnalysis 4.0

2735

274.0 " 2745 " 2750

printed:  10/15/2018 4:15:15 PM Page 1 of 1
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'H NMR Spectrum of 5e
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Parameter Value
1 Data File Name C:/ Users/ Sangit-
VR-710(500MHz)/ 1/ fid
2 Title Sangit-VR-710(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CcDClI3
& Temperature 298.0 nN.u
7 Pulse Sequence 2g30 N I >
8 Number of Scans 16
9 Acquisition Date 2018-10-06T10:34:58
10 Modification Date 2018-10-07T13:37:20
11 Spectrometer 500.13
Frequency
12 Spectral Width 10000.0
13 Lowest Frequency -1911.5 /
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 —T | S ST N .
7.5 7.4 7.3 7.2 7.1 7.0 6.9
: | f1 (ppm)
|
t\ﬁ Lh» i Ve O -l

T IS |

8 8883 3

— — "M

T T T ] L T T v 1 v 1 T 1 1 L 1 1 ] T 1 T T 1 1 v ] 1 1
12.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5 6.0
f1 (ppm)
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13C NMR Spectrum of 5e
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Parameter Value
1 Data File Name C:/ Users/ Sangit-
VR-710(500MHz)/ 2/ fid

2 Title Sanait-VR-710{500MHz). 2.fid

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent CcDCI3

& Temperature 298.0 Z

7 Pulse Sequence zgpg30 % g

8 Number of Scans 512 ZT

9 Acquisition Date 2018-10-07T04:46:25

10 Modification Date 2018-10-08T10:19:06

11 Spectrometer 125.77

Frequency

12 Spectral Width 29761.9

13 Lowest Frequency -23086.2 /

14 Nudeus 13C

15 Acquired Size 32768

16 Spectral Size 65536

T ] ] 1 T T T T 1 1 ] 1 ] 1] 1 T T T T 1
200 190 180 170 160 150 140 130 120 HmHoﬁ woo 90 80 70 60 50 40 30 20 10
ppm
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Mass Spectrum of 5e

Display Report

Analysis Info Acquisition Date  10/12/2018 2:14:01 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\OCTOBER 2018\12 OCT\Dr S Kumar-VR-710_1-B,1_01_3788.d
Method hrlcms-20 sept.m Operator RUCHI

Sample Name  Dr S Kumar-VR-710 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 7.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste

lntensé Dr S Kumar-VR-710_1-B,1_01_3788.d: TIC +AllMS
x1009]

I{ne:lsj_ Dr S Kumar-VR-710_1-B,1_01_3788.d: UV Chromatogram, 200-400 nm
mAU

x105]

Inten%; Dr S Kumar-VR-710_1-B,1_01_3788.d: EIC 227.0216+0.02 +All MS
x10°7

0.0 : . /\/\
3

4 5 Time ['min}

200 . 220 ) 240 . 260 . 280 ) 300 ) 320 ) 340 360  Wavelength [nm]

Intens. . UV, 2.3-2.3min #(1343-1374),

20007 1)

1000+

Iz .

Intend L+ *MS. 2.3-2.3min #(137-139)
x1053 178.0309 Na

2.0
1.5

1.0
0.53 147.0683 227“f239 274.2733 338.3405

g0 ly L. L A W — 436.0372

50 " 100 T 150 200 250 300 35 400 450 m'z

Intens. | +MS, 2.3-2.3min #(137-139),
x104] 227.0239

227.1751 225055 229.0225

P —
3 C10HBNZOS, MnNa ,227.03
20007 227.0250

5004
228](3282 229}(2208

227.0 2275 228.0 228.5 229.0 2295 mz

Bruker Compass DataAnalysis 4.0 printed:  10/12/2018 2:46:56 PM Page 1 of 1
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'H NMR Spectrum of 5f
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Parameter Value
1 Data File Name 1:/ Sangit-VR-716{500MHz)/ 1/ fid
2 Title Sangit-VR-716{500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu =
5 Solvent CDCI3 (@)
6 Temperature 298.0 N >
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2018-10-11T11:15:09
10 Modification Date 2018-10-11T17:49:00
11 Spectrometer Frequency 500,13 e}
12 Spectral Width 10000.0 /
13 Lowest Frequency -1911.5
14 Nudleus 1H
15 Acquired Size 32768
16 Spectral Size 65536 %
—_———
/ 3.85 2.50
: \ f1 (ppm)
J
> o, g . 3 % A
T 'S X ! f
& 888 2 3
o - — - m (4]
T 1 L] L 1 1 | I v T L T 1 ' 1 1 L] T T ] ] 1 1 ] 1 1 v ] T T
120 115 11,0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

5 60
f1 (ppm)
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13C NMR Spectrum of 5f
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Parameter Value
1 Data File Name 1:/ Sangit-VR -716(500MHz)/ 2/ fid
2 Title Sangit-VR-716{500MHz). 2. fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu =
5 Solvent CDCI3 O o o
6 Temperature 298.0 D =T % 5
7 Pulse Sequence 2gpg30 0 o
8 Number of Scans 311
9 Acquisition Date 2018-10-11T14:18:07
10 Modification Date 2018-10-11T17:49:00
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9 \
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 \ﬁl
T 7 % T T
55.955.8 12.212.1
f1 (ppm)
7e) A J
1] T T T I ] ] T T T ' L] 1 T 1 1] ] 1 1 1 1
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

fi (ppm)

S174



Y WO W
QN ooy
L N N N
N
Parameter Value
1 Data File Name 1:/ Sangit-VR-717({500MHz)/ 1/ fid prd
2 Title Sangit-VR-717(500MHz). 1.fid %
3 Origin Bruker BioSpin GmbH 7 “zT
4 Owner nmrsu
5 Solvent DMSO
6 Temperature 298.1
7 Pulse Sequence zg30
8 Number of Scans 16 o
9 Acquisition Date 2018-10-12T14:05:36
10 Modification Date 2018-10-14706:26:36
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1811.5
14 Nudleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
T T T T T T
8.0 7.8 7.6 74 7.2
f1 (ppm)
(@]
Lo
Y
(@]
£
>
(&)
3 -
n & Y
o 0o Mg
ao Qo
M Q- — -
N 1 1 1 ] T T T x T T T \ 1 1 ] T 1 T 1 1 1 ] ] 1 T T T
T 120 11,5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
o f1 (ppm)
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Parameter Value
1 Data File Name C:/ Users/ Sangit-VR-717(500MHz)/ 2/ fid
2 Title Sangit-VR-717(500MHz). 2. fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent DMSO
6 Temperature 298.0
7 Pulse Sequence zgpg30
8 Number of Scans 101 PNV
9 Acquisition Date 2018-10-15T09:34:54 (7p] 74 =T
10 Modification Date 2018-10-15T07:22:14
11 Spectrometer Frequency 125.77
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C 4
15 Acquired Size 32768 (@]
16 Spectral Size 65536
(@]
Lo
[V
o
S
>
-
)
2 N
D
o
w
x
pza T T T T T T T T T T T T T T T T T T T T
O 210 200 190 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
9 f1 (ppm)
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Mass Spectrum of 5g

Display Report

Analysis Info Acquisition Date  10/15/2018 2:32:54 PM
Analysis Name  D:\Data\NEW USER DATA 2017\2018\OCTOBER 2018\15 Oct\Dr S Kumar-VR-717_1-B,3_01_3822.d
Method hrlcms-20 sept.m Operator RUCHI
Sample Name  Dr S Kumar-VR-717 Instrument micrOTOF-Q Il 10330
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 7.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
mm% Dr S Kumar-VR-717_1-B,3_01_3822.d: TIC +AllMS
x10°]
l[mensi, Dr S Kumar-VR-717_1-B,3_01_3822.d: UV Chromatogram, 200-400 nm
mAUN
X105. M
Imm% Dr S Kumar-VR-717_1-B,3_01_3822.d: EIC 208.9898+0.02 +All MS
x10
0 , : /P\\"/\\~—» — p— — ,
1 2 3 4 5 Time [min]
200 220 240 260 280 300 320 340 360 Wavelength [nm]
Ipiﬁf UV, 2.4-2.5min #(1401-1481),
mAUI
vl SCN
] Cl
4001 \
200- N
! H
Inten TMIS, 2.4-2.5min #(142-150)
x1043 181.9824
31
2
: 197.9782
13 208.9933
_ L | \ 227.1762 240.2329 252.0041
Ot T e e
180 190 200 210 220 230 240 250 260 mz
Intens.- +MS, 2.4-2.5min #(142-150)
208.9933
6000+
4000+
1 210.9892
| 209.9820
—— 212.2008
0 CSHECINZS, M ;208,99
2000; 208.9935
15007
10007 210.9905
o e S0 211.9939
0 —_ A
209.0 209.5 210.0 210.5 211.0 211.5 212.0 212.5m/z
Bruker Compass DataAnalysis 4.0 printed: ~ 10/15/2018 4:18:57 PM Page 1 of 1
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—12.20

Parameter

Data File Name

(=

Title

Origin

Owner

Solvent
Temperature
Pulse Sequence
Number of Scans
Acquisition Date
10 Modification Date

O N bW

12 Spectral Width
13 Lowest Frequency

15 Acquired Size
16 Spectral Size

Value
C:/ Users/ Sangit-
VR-712(500MHz)/ 1/ fid
Sangit-YR-712(500MHz). 1.fid
Bruker BioSpin GmbH
nmrsu
DMSO
298.0
2g30
16

SCN

7 “zT

—_
2018-10-08T14:37:30 m
2018-10-08T10:18:48
11 Spectrometer Frequency 500.13
10000.0
-1911.5
14 Nucleus H

32768

65536 A A A r ——

8.10 8.05 7.80 750 745 7.40
f1 (ppmy)

1099 =——

1.00—~
1.01~
1.01+_
1.01—-

'H NMR Spectrum of 5h

14.0 13.5 13.0 12,5 12.0 11.5 11.0 105 10.0 95 9.0 85 80 75

70 65 60 55 50 45 40 35 3.0 25
f1 (ppm)

20 15 10 05 00
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13C NMR Spectrum of 5h
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Parameter Value

1 Data File Name I: /Sangit-VR-712(500MHz)/ 2/ fid

2 Title Sangit-VR-712(500MHz). 2.fid

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent DMSO

6 Temperature 298.0

7 Pulse Sequence 2gpg30

8 Number of Scans 111

9 Acquisition Date 2018-10-08T14:49:45 nN.u

10 Modification Date 2018-10-11T17:48:58 N a >

11 Spectrometer 125.77

Frequency

12 Spectral Width 29761.9

13 Lowest Frequency -2306.2

14 Nudleus 13C

15 Acquired Size 32768 &

16 Spectral Size 65536

] ] 1 I ] T T T 1 1 1 1 Y 1 ] 1] L] 1 1 1 1 1
210 200 190 180 170 160 150 140 130 120 110 100 i) 80 70 60 50 40 30 20 10

f1 (ppm)
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Mass Spectrum of 5h

Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date
D:\Data\NEW USER DATA 2017\2018\OCTOBER 2018\24 oct\Dr.S.Kumar-VR-712-A.d
tune_low_APCl.m
VR-712-A

Operator
Instrument

10/25/2018 3:39:59 PM

RUCHI
micrOTOF-Q Il 10330

Acquisition Parameter
Source Type
Focus

Scan Begin
Scan End

APCI

Not active
50 m/z
3000 m/z

lon Polarity

Set Capillary
Set End Plate Offset
Set Collision Cell RF

Positive
4500 V
-500 V
100.0 Vpp

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

2.5 Bar
200 °C
4.0 I/min
Waste

Intens. |
x1063
2.57
2.0
1,53
1.03
0.5

0.0

0.2

0.4

0.6

0.8

12 1.4 Time[min]

[—— TIC +All MS

Intens.|
x1051

3_

2.

227.9296

SCN
Br:

Iz __.

241.9270

1

253.9329

+MS, 0.4-0.6min #(26-33)

271.2629
1

230

240

250 260

270 m'z

Intens. ]
x104§
1.57

251.9347

1.0

0.59

252.9410

253.9329

254.2462

+MS, 0.4-0.6min #(26-33)

254.9390

0.04

2000-; 251.9351
15003
1000

5007
G:

252.9385

253.9331

COH5BrN2S, M ,251.94

254.9364
SON

'252.0

2525

Bruker Compass DataAnalysis 4.0

253.0'

2535 '254.0

printed:  10/25/2018 3:43:10 PM

2545

'255.0

Page 1 of 1
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'H NMR Spectrum of 5i
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Parameter Value
1 Data File Name 1:/ SangitYR-714{500MHz)/ 1/ fid
2 Title Sangit-VR-714(500MHz). 1.fid
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent DMSO
6 Temperature 298.0
7 Pulse Sequence 2g30
8 Number of Scans 16
9 Acquisition Date 2018-10-09T17:58:10
10 Modification Date 2018-10-11T17:43:00 =
11 Spectrometer Frequency 500,13 (@]
12 Spectral Width 10000.0 NZ Nzt
13 Lowest Frequency -1911,5
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
; ; ﬁ A 1 e N
AL 1K
8& &8
—o o+
T T L] T ] 1 ] I T 1] L] 1 1 T 1 1 T I T 1 T 1 1 1 1 1 1
12.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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Mass Spectrum of 5i

Display Report

Analysis Info

Analysis Name

Method

Sample Name

Comment

Acquisition Date  10/15/2018 2:11:20 PM

D:\Data\NEW USER DATA 2017\2018\OCTOBER 2018\15 Oct\Dr S Kumar-VR-714_1-B,1_01_3819.d
hrlcms-20 sept.m
Dr S Kumar-VR-714

Operator RUCHI
Instrument micrOTOF-Q Il 10330

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

ESI
Active

50 m/z
3000 m/z

lon Polarity Positive Set Nebulizer 1.2 Bar
Set Capillary 4500 V Set Dry Heater 200 °C
Set End Plate Offset -500 V Set Dry Gas 7.0 l/min
Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
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ORTEP view of 2h at 50% ellipsoidal probability (hydrogens are omitted for clarity)

Packing diagram of 2h

S184



Table 1. Crystal data and structure refinement for 2h
VR-601 (CCDC No. 1887962)

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

Cis Hi2 Br N Se
365.13

298(2) K
0.71073 A
Monoclinic

P 21/n
a=12.469 (4) A
b=6.265 (2) A
c=17.738 (6) A
1376.6(8) A3

4

1.762 glcm3

5.611 mm-1
712
2.311 to 28.832°.

o= 90°.

B=96.553(18)°.

¥=90°.

-16<=h<=16, -8<=k<=8, -24<=1<=24

23179

3581 [R(int) = 0.0883]

100.0 %

None

Full-matrix least-squares on F2

3581/0/164
0.991

R1=0.0487, wR2 = 0.1036
R1=0.0825, wR2 = 0.1188

n/a

1.433 and -1.278 e.A-3
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Table 2. Atomic coordinates and equivalent isotropic displacement parameters (A2) for

VR-601. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor

X y z U(eq)

Sel 0.48060(3) 0.64594(8) 0.59231(2) 0.04270(15)
Brl 0.31322(5) 0.26095(9) 0.54261(3) 0.06261(19)
N1 0.6409(3) 1.1566(6) 0.6874(3) 0.0524(10)
Cl 0.2680(3) 0.4890(8) 0.6019(2) 0.0453(11)
Cc2 0.1648(4) 0.4884(10) 0.6220(3) 0.0633(15)
C3 0.1317(4) 0.6510(11) 0.6654(3) 0.0678(16)
C4 0.2010(4) 0.8141(10) 0.6894(3) 0.0610(14)
C5 0.3052(4) 0.8141(8) 0.6687(3) 0.0463(11)
C6 0.3394(3) 0.6528(7) 0.6248(2) 0.0365(9)

Cc7 0.5490(3) 0.8620(7) 0.6537(2) 0.0361(9)

C8 0.5872(3) 1.0487(8) 0.6283(3) 0.0471(11)
C9 0.6379(3) 1.0423(7) 0.7526(3) 0.0417(10)
C10 0.5809(3) 0.8515(7) 0.7336(2) 0.0338(8)

Cl1 0.5655(3) 0.7058(7) 0.7899(2) 0.0383(9)

C12 0.6049(4) 0.7490(8) 0.8643(3) 0.0491(11)
C13 0.6611(4) 0.9411(9) 0.8802(3) 0.0555(13)
Cl4 0.6797(4) 1.0866(8) 0.8265(3) 0.0506(12)
C15 0.5868(5) 0.5953(11) 0.9272(3) 0.0740(18)

Table 3. Selected bond lengths [A] for VR-601

Sel-C6
Sel-C7
Br1-C1
N1-C8
N1-C9
N1-H1
C10-C11
C10-C9
C10-C7

1.914(4)
1.880(4)
1.898(5)
1.358(6)
1.365(6)
0.8600

1.383(6)
1.412(6)
1.429(6)

C8-H8
C5-C4

C5-H5

C14-C13
Cl4-H14
C12-C13
C12-C15
C13-H13
C4-C3

0.9300

1.388(7)
0.9300
1.358(8)
0.9300
1.405(8)
1.510(8)
0.9300
1.374(8)
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C6-C5 1.374(7) C4-H4 0.9300
C6-C1 1.389(6) C2-C3 1.368(9)
C7-C8 1.359(6) C2-H2 0.9300
C11-C12 1.380(6) C3-H3 0.9300
C11-H11 0.9300 C15-H15A 0.9600
C9-C14 1.382(7) C15-H15B 0.9600
C1-C2 1.374(7) C15-H15C 0.9600

Table 4. Selected bond angles [°] for VR-601
C7-Sel-C6 100.45(18) C6-C5-H5 119.7
C8-N1-C9 109.5(4) C4-C5-H5 119.7
C8-N1-H1 125.2 C13-C14-C9 117.0(4)
C9-N1-H1 125.2 C13-C14-H14 121.5
C11-C10-C9 119.6(4) C9-C14-H14 121.5
C11-C10-C7 134.5(4) C11-C12-C13 118.4(5)
C9-C10-C7 105.9(4) C11-C12-C15 120.9(5)
C5-C6-C1 118.6(4) C13-C12-C15 120.7(5)
C5-C6-Sel 122.9(3) C14-C13-C12 123.7(5)
C1-C6-Sel 118.5(4) C14-C13-H13 118.1
C8-C7-C10 107.5(4) C12-C13-H13 118.1
C8-C7-Sel 125.5(3) C3-C4-C5 119.5(5)
C10-C7-Sel 126.7(3) C3-C4-H4 120.2
C12-C11-C10 119.8(4) C5-C4-H4 120.2
C12-C11-H11 120.1 C3-C2-C1 119.7(5)
C10-C11-H11 120.1 C3-C2-H2 120.1
N1-C9-C14 130.9(4) C1-C2-H2 120.1
N1-C9-C10 107.7(4) C2-C3-C4 120.5(5)
C2-C1-C6 121.0(5) C4-C3-H3 119.7
C2-C1-Brl 119.2(4) C12-C15-H15A 109.5
C6-C1-Br1 119.8(3) C12-C15-H15B 109.5
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N1-C8-C7 109.5(4) H15A-C15-H15B 109.5
N1-C8-H8 125.3 C12-C15-H15C 109.5
C7-C8-H8 125.3 H15A-C15-H15C 109.5
C6-C5-C4 120.7(5) H15B-C15-H15C 109.5

Table 5. Anisotropic displacement parameters (AZ) for VR-601. The anisotropic

displacement factor exponent takes the form: -2z2[ h2a*2Ull + . + 2 h k a* b* U12]

ull u22 u33 u23 ul3 ul?

Sel 0.0355(2) 0.0556(3) 0.0378(2) -0.0061(2) 0.00765(16) -0.0061(2)
Brl 0.0657(3) 0.0540(3) 0.0640(4)  -0.0044(3)  -0.0107(3) -0.0114(3)
N1 0.047(2)  0.039(2)  0.073(3) 0.000(2) 0.016(2)  -0.0148(18)
C1 0.040(2)  0.054(3)  0.040(2) 0.009(2) -0.0046(18)  -0.009(2)
C2 0.043(3)  0.080(4)  0.065(3) 0.010(3) -0.001(2) -0.023(3)
C3 0.034(2)  0.102(5)  0.069(4) 0.015(4) 0.014(2) -0.009(3)
C4 0.040(3)  0.083(4)  0.062(3) 0.003(3) 0.016(2) 0.002(3)
C5 0.038(2)  0.057(3)  0.044(3) 0.002(2) 0.0086(19)  -0.009(2)
C6  0.0308(18) 0.051(2) 0.0277(19) 0.0108(19) 0.0015(15) -0.0059(18)
C7  0.0255(17) 0.041(2)  0.042(2) 0.0011(19) 0.0057(15) -0.0047(17)
C8 0.039(2)  0.051(3)  0.053(3) 0.011(2) 0.0111(19)  -0.003(2)
C9  0.0251(18) 0.043(2)  0.059(3) -0.005(2) 0.0110(18) -0.0020(17)
C10 0.0218(16) 0.037(2)  0.043(2) -0.0040(18) 0.0076(15) 0.0011(16)
Cl1 0.035(2)  0.040(2)  0.040(2) -0.0006(18) 0.0041(17) 0.0006(17)
C12 0.039(2)  0.062(3)  0.046(3) -0.002(2) 0.004(2) 0.013(2)
C13 0.043(2)  0.075(4)  0.047(3) -0.019(3) 0.000(2) 0.009(2)
Cl4 0.033(2)  0.051(3)  0.067(3) -0.025(2) 0.005(2)  -0.0043(19)
C15 0.094(5)  0.085(5)  0.042(3) 0.013(3) 0.005(3) 0.023(4)
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Table 6. Hydrogen coordinates and isotropic displacement parameters (A2) for VR-601

X y z U(eq)

H1l 0.6721 1.2782 0.6842 0.063
H2 0.1177 0.3779 0.6063 0.076
H3 0.0617 0.6511 0.6788 0.081
H4 0.1784 0.9237 0.7192 0.073
H5 0.3522 0.9245 0.6848 0.056
H8 0.5779 1.0954 0.5782 0.057
H11 0.5287 0.5790 0.7778 0.046
H13 0.6871 0.9702 0.9304 0.067
H14 0.7188 1.2106 0.8388 0.061
H15A 0.5562 0.6704 0.9668 0.111
H15B 0.6545 0.5332 0.9473 0.111
H15C 0.5383 0.4845 0.9075 0.111
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