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General Experimental Details

All reactions were performed under nitrogen atmosphere in an oven dried glassware containing a
magnetic stir bar and sealed with septum. Anhydrous DMSO was purchased from Sigma
Aldrich. 2-Aminoacetophenone, substituted benzoic acid and thionyl chloride were purchased
from Spectrochem Pvt. Ltd. All fluorinating agents were purchased from Sigma Aldrich Co.
India. All reactions were set up using standard Schlenk line techniques. Yields of the reactions
were determined chromatographically and spectroscopically for the isolated product and
optimized condition, respectively. Reactions were monitored by °F NMR Spectroscopy and
thin-layer Chromatography (TLC). All NMR experiments were carried out on Bruker 400/500
MHz spectrometer in CDCl; and NMR chemical shifts are reported in ppm referenced to the
solvent peaks of CDCl; (7.24 ppm for 1H and 77+0.07 ppm for *3C), respectively. *F NMR
spectra were recorded on 376.5 MHz Spectrometer and were calibrated using PhF as an external
reference (-113.1 ppm). The following abbreviations were used to indicate multiplicity: s
(singlet), brs (broad singlet), d (doublet), t (triplet), g (quartet), dd (doublet of doublets) td (triplet
of doublet) and m (multiplet). High resolution mass analysis is performed on quadrupole-time-
of-flight Bruker MicroTOF-Q Il mass spectrometer equipped with an ESI and APCI source; HR-
GC mass analysis is performed on Agilent 7200 Accurate mass Q-TOF MS equipped with
7890A GC and LR-GC mass analysis is performed on Agilent Technologies MS-S975C inert
XLEI/CIMSD with triple axis detector. Single crystal X-ray data for compounds CCDC No.
1063690 (3f), 1402832 (5e), 1402833 (3z) were collected on a Bruker D8 VENTURE
diffractometer equipped with CMOS Photon 100 detector and Mo-Ko. (A = 0.71073 A) radiation
was used. Silica gel (100-200 mesh size) was used for column chromatography purchased from
RANKEM Pvt. Ltd. India. TLC analysis of reaction mixtures was performed using Merck silica

gel (60 F254) plates.
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General Procedure for the synthesis of N-(2-(prop-1-en-2-yl)aryl)benzamides 1 (substrates

for trifluoromethylated benzoxazines 3)

The substrates 1 for 3 were prepared from 2-aminoacetophenone by following two steps: a) first,
conversion of 2-aminoacetophenone into 2-(prop-1-en-2-yl)aniline; b) preparation of N-(2-(prop-

1-en-2-yl)aryl)benzamides by coupling of aroyl/ acyl chloride with 2-(prop-1-en-2-yl)aniline

(Scheme 1).
Scheme 1
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Conversion of 2-Aminoacetophenone into 2-(prop-1-en-2-yl)aniline: A Typical Procedure

To a stirred solution of PhsPMeBr (1.5 equiv. 12.2 mmol) in Dry THF (15 mL) was added
KO'Bu (1.5 equiv. 12.2 mmol) in portions under nitrogen. After the mixture was stirred at room
temperature for 0.5 h, a solution of corresponding benzophenone (1 equiv. 8.14 mmol) in THF
(15 mL) was added dropwise. The reaction mixture was then stirred at room temperature under
nitrogen overnight. The reaction mixture was quenched with water and extracted with EtOAc (50
mL x 2). The combined organic layers were washed with saturated NaHCO3 (50 mL) and brine
(50 mL), dried over anhydrous Na,SO,4, and concentrated on rotary evaporator under vacuum
and the residue was purified by column chromatography on silica gel. A light yellow oil was

obtained.! yield (0.86 g, 79%), *H-NMR (400 MHz, CDCls), 5 7.09-7.04 (m, 2H), 6.75 (td, J =
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7.4, 1.0 Hz, 1H), 6.7 (d, J = 7.8 Hz, 1H), 5.32-5.30 (m, 1H), 5.07 (d, J = 1.0 Hz, 1H), 3.84 (s,
2H), 2.09 (s, 3H), °C NMR (100 MHz, CDCls), & 143.5, 142.8, 129.2, 128.2, 127.9, 118.2,

115.5, 115.3, 23.9.
General procedure for the preparation of N-(2-(prop-1-en-2-yl)aryl)benzamides

To a stirred solution of benzoyl chloride derivatives (400 mg, 3.3 mmol) in dry CH,Cl; (25 mL),
amine (399 mg, 3 mmol), and triethylamine (333 mg, 3.3 mmol) in dry CH,Cl, (20 mL) were
added dropwise using a dropping funnel at 0 °C. The reaction mixture was stirred at room
temperature for 12 h. After completion, the reaction was washed by 10 mol % aqueous HCI
solution (15 mL), saturated aqueous NaHCO3 solution (15 mL), brine (25 mL) and dried over
Na,SO,. The organic solvent was removed by rotary evaporator under vacuum and the residue
was purified by column chromatography on silica gel using (hexane/ethyl acetate, 9:1). A white

solid was obtained.

N
Z
NH
OA©
N-(2-(Prop-1-en-2-yl)phenyl)benzamide (1a):?> White solid, yield (0.69 g, 89%). m.p.: 70 — 72
°C, 'H-NMR (400 MHz, CDCls), & 8.48 (d, J = 8.3 Hz, 1H), 8.45 (bs, 1H), 7.82 (d, J = 7.8 Hz,
2H), 7.53 (t, J = 7.40Hz, 1H), 7.47 (t, J = 7.8 Hz, 2H), 7.31 (td, J = 7.8, 1.6 Hz, 1H), 7.18 (dd, J
=7.8,1.6 Hz, 1H), 7.11 (td, J = 7.4, 1.0 Hz, 1H), 5.47-5.469 (m, 1H), 5.11-5.10 (m, 1H), 2.11 (s,

3H), °C NMR (100 MHz, CDCl), § 165.1, 143.3, 135.1, 134.0, 133.6, 131.8, 128.8, 128.0,

127.7,126.9, 123.9, 120.9, 116.8, 24.6.
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Table S1. Optimization of reaction conditions”

Catalyst FsC CF,
CF; source i (0]
NH Solvent [ :—[ N/)\© NH
o temprature, N,
s IRl
CFysource TTTTTTIITTTmmmmTmmmmmmmmmmmmmmmmmmmmmmmmmmmmIet
F:C~|—0 CF,
@ o ® Me—s:i—Me
? o ? S Me
CF; BF, CF; OTf
Togni's reagent  Umemoto's reagent 2  Shreeves' reagent TMSCF;
Entry | CFzSource | Catalyst (20 mol %) |Base (1.5| T (°C) | Solvent Yield of 2a
equiv) (%)
1 Togni’s Cul — 80 DCE 307 45°
2 Shreeve’s Cul — 80 DCE 37
3 2 Cul — 80 DCE 52
4 TMSCF3 Cul — 80 DCE ND
5 2 — — 80 DCE ND
6 2 CuCl — 80 DCE 17
7 2 CuBr — 80 DCE 14
8 2 CuTc — 80 DCE 17
9 2 Cu(OTf), — 80 DCE 6
10 2 [Cu(CH3CN)4]BF,4 — 80 DCE 5)
11 2 CuCN — 80 DCE 26
12 2 CuCl, — 80 DCE 9
13 2 Cu(OTf).CsHs — 80 DCE 8
14 2 [Cu(CH3CN)4]PFs — 80 DCE 6
15 2 Cu(OAc) — 80 DCE 27
16 2 Cu(OAC);, — 80 DCE 8
17 2 Cul — 80 DMF 52
18 2 Cul — 80 DMAc 58
19 2 Cul — 80 NMP 39
20 2 Cul — 80 DMSO 68
21 2 Cul — 80 1,4-Dioxane | 17
22 2 Cul — 80 Toluene 4
23 2 Cul — 80 CHCl;3 9
24 2 Cul — 80 CH3CN 24
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25 2 Cul (25 mol %) — 80 DMSO 66
26 2 Cul (50 mol %) — 80 DMSO 64
27 2 Cul KF 80 DMSO 60
28 2 Cul KF(4 equiv) | 80 DMSO 61
29 2 Cul K3PO, 80 DMSO 27
30 2 Cul K2CO3 80 DMSO 31
31 2 Cul CS,CO3 80 DMSO 17
32 2 Cul NaOAc 80 DMSO 18
33 2 Cul CsF 80 DMSO 28
34 2 Cul AgF, 80 DMSO 9

35 2 Cul — 120 DMSO 52
36 2 Cul — 140 DMSO 12
37 2 Cul — 105 DMSO 52
38 2 Cul — 100 DMSO 49
39 2 Cul - 25 DMSO 3

40 2 Cu - 80 DMSO 18
41 2 Cul, 1,10- KF 80 DMSO 45

Phenanthroline
42 2 Cul, 2,2’-bipyridine KF 80 DMSO 33
43 2 Cul, AgNO3(0.5) KF 80 DMSO 55
44 2 Cul, Mg power(0.5) KF 80 DMSO 23
45 2 Cul, Ag power (0.5) KF 80 DMSO 57
46 2 Cul, AgC03(0.5) KF 80 DMSO 41
47 2 Cul, K3S,04(0.5) KF 80 DMSO 23
48 2 Cul, Ag power (0.5) KF 120 DMSO 16
49 2 Cul, Ag power (0.5), | KF 100 DMSO 14
1,10-Phenanthroline

* All reactions were carried out at 0.2 mmol of 1a using 0.35 mmol of 2 in 1 mL of solvent at 80
°C in a Schlenk tube under nitrogen and the progress of reaction was monitored by TLC upto 35
h. 2 Percentage yield of 3a determined by °F-NMR Spectroscopy using fluorobenzene as an
internal standard. ° Yield of 4. ND = Not detected.

Synthesis of trifluoromethylated benzoxazine (3a) from N-(2-prop-1-en-2-yl) benzamide (1a)
was optimized by screening of various trifluromethylating reagents (See Scheme above in the
Table S1), Cu salts, bases, oxidants, ligands in various solvents in Schlenk tube at 80 to 120 °c

able . We began optimization by observing reaction of 1a, Cu mol%) and Togni’s
Table S1). We b imization by observi i f 1a, Cul (20 mol%) and Togni’
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reagent in DCE at 80 °C under nitrogen atmosphere. Mixture of desired trifluoromethylated
benzoxazine 3a in low yield (30%) along with 45% allylic trifluoromethylated as major product
4a was observed (entry 1, Table S1). Next, we screened various trifluoromethylating agents such
as TMSCFs3, Shreeve’s, and Umemoto’s reagents. No desired product was observed when
TMSCF; was used (entry 2, Table S1). Subsequently, Shreeve’s and Umemoto’s reagents gave
37% and 52 % desired products 3a, respectively (entries 2, 3, Table S1). Although, we screened
different Cu salts, but no improvement in yield was observed (entries 6-16, Table S1).
Nonetheless, Cul was found to be effective for this reaction. We also screen different bases
(entries 27-34, Table S1), varying temperatures (entries 35-39, Table S1), addition of different
ligands along with additives, and bases (entries 41-49, Table S1). Nonetheless, substantial
improved in the yield of 3a could not be realized. Next, we examined the significance of solvent
on reaction outcome (entries 17-24, Table S1), Among a range of solvents tested from DCE to
DMAc, DMF, DMSO leads to further improvements in yields and best yield 68% was obtained

in DMSO.
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Mechanistic Investigation *
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GC-MS Spectra.

Acquisition date: 17/04/15

Sample ID: SJ-345 Supervisor: Dr. Sangit Kumar Operator: IISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)

with S9ISCMS xysten Method: General_1_HP5_80_DEG.M MSD: Single Quad.
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Sample ID: SJ-345

Instrument: Agilent 7890A GC
with 5975C MS system
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Acquisition date: 17/04/15

Supervisor: Dr. Sangit Kumar Operator: IISERB-CIF-Mass Facility
Column: HP-5 Ionization: EI (70 eV)
Method: General_1_HP5_80_DEG.M MSD: Single Quad.
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Acquisition date: 17/04/15

Sample ID: SJ-345 Supervisor: Dr. Sangit Kumar Operator: IISERB-CIF-Mass Facility
Instrument: Agilent 7890A GC Column: HP-5 Ionization: EI (70 eV)

writh ST A5 ayatem Method: General_1_HP5_80_DEG.M MSD: Single Quad.
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General experimental procedure for trifluoromethylation of N-(2-(prop-1-en-2-

yl)aryl)benzamides

Fs;C
Cul (20 mol %)
* O O Y o
NH “ | P

A $ DMSO (1 mL), 80 °C NN A
07 ~Ar CF3 BFy4 N, , Schlenk tube
1a 2 3a

Benzamide 1a (0.047 g, 0.2 mmol, 1.0 equiv), Umemoto’s reagent 2 (0.119 g, 0.35 mmol, 1.75
equiv), and Cul (0.008 g, 0.04 mmol, 0.2 equiv) were added to a 25 mL Schlenk tube equipped
with magnetic stir bar. The tube was evacuated and backfilled with nitrogen and then DMSO (1
mL) was added to the tube by syringe. The progress of the reaction was monitored by TLC. The
reaction mixture was stirred upto 16-35 h at 80 °C and extracted with ethyl acetate (2 x 15 mL).
The combined organic layers were washed with saturated brine (2 x 30 mL), dried over Na;SOu,
and the organic solvent was removed by rotary evaporator under vacuum and the residue was
purified by flash column chromatography on silica gel (petroleum ether: EtOAc = 30: 1) to

afford the benzoxazine 3a.

Characterization Data

4-Methyl-2-phenyl-4-(2, 2, 2-trifluoromethyl)[d][1,3]oxazine (3a):* White Solid, yield (0.041
g, 68%), 'H NMR (400 MHz, CDCls),  8.16 (m, 2H), 7.51-7.42 (m, 3H), 7.33-7.31 (m, 2H),
7.23-7.18 (m, 1H), 7.14-7.11 (m, 1H), 2.91-2.79 (m, 1H), 2.67-2.55 (m, 1H), 1.91 (s, 3H), **C

NMR (100 MHz, CDCls), 8 156.0, 155.7, 138.3, 132.2, 131.5, 129.3, 128.2, 128.1 (q, J = 278.0
S14



Hz, CFs), 128,0 126.9, 125.6, 122.5, 76.6 (g, J = 2.2 Hz), 43.1 (g, J = 27.1 Hz, CH,CF3), 26.6 (d,
J =15 Hz), *F NMR (376 MHz, CDCls), 5 -59.89 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd

for C17H14FsNO [l\/H'H:rr 306.1100, found 306.1102.

I <
Z
NH
L
4-Methyl-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1b):> White solid, yield (0.61 g, 83%).
m.p.: 64 — 66 °C, 'H-NMR (500 MHz, CDCls), 6 8.47 (d, J = 8.5 Hz, 1H), 8.42 (bs, 1H), 7.71 (d,
J=8.2 Hz, 2H), 7.31 (dd, J = 7.8, 1.6 Hz, 1H), 7.29-7.26 (m, 2H), 7.17 (dd, J = 7.8, 1.6 Hz, 1H),
7.09 (td, J = 7.8, 1.6 Hz, 1H), 5.46-5.45 (m, 1H), 5.10 (¢, J = 0.9 Hz, 1H), 2.40 (s, 3H), 2.09 (t, J
= 1.30 Hz, 3H), *C NMR (125 MHz, CDCls), 5 165.0, 143.3, 142.3, 134.1, 133.4, 132.2, 129.5,

128.0, 127.6, 126.9, 123.8, 120.7, 116.8, 24.6, 21.5, HRMS (ESI), m/z calcd for C;7H17NO

[M+H]* 252.1383, found 252.1400.

F,;C
@O
2
N N

Z

4-Methyl-2-(p-tolyl)-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3b): White semi-solid; yield
(0.075g, 59%), *H-NMR (400 MZ, CDCls), 5 8.05 (d, J = 8.1 Hz, 2H), 7.33-7.30 (m, 2H), 7.24 (d, J = 8.0
Hz, 2H), 7.21-7.18 (m, 1H), 7.11 (d, J = 7.7 Hz, 1H), 2.90-2.78 (m, 1H), 2.65-2.54 (m, 1H), 2.40 (s, 3H),
1.90 (s, 3H), *C NMR (100 MHz, CDCls), § 155.9, 142.0, 138.4, 129.4, 129.3, 129.0, 128.3, 128.0,

126.7, 125.5, 125.1 (q, Jcr = 278.3 Hz, 3F), 122.5, 76.4 (q, J = 2.2 Hz), 43.5 (9, J = 27.1Hz, CH,CFy),
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26.1 (d. Jef = 1.6 Hz), 21.6, *°F NMR (376 MHz, CDCly), § -59.8 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z

calcd for CigH36FsNO [M+H]" 320.1257, found 320.1275.

<L,

o

OMe

4-Methoxy-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1c):*> White solid, yield (0.58 g, 82%).
m.p.: 102 — 104 °C, *H-NMR (500 MHz, CDCly), § 8.45 (d, J = 8.3 Hz, 1H), 8.37 (bs, 1H), 7.77
(d, J = 8.8 Hz, 2H), 7.29 (td, J = 7.8, 1.6 Hz, 1H), 7.16 (dd, J = 7.8, 1.6 Hz, 1H), 7.08 (td, J =
7.5, 1.2 Hz, 1H), 6.96 (d, J = 8.9, 2H), 5.46-5.45 (m, 1H), 5.09 (g, J = 0.9 Hz, 1H), 3.84 (s, 3H),
2.09 (t, J = 1.2 Hz, 3H), ©*C NMR (125 MHz, CDCly), & 164.6, 162.4, 143.4, 134.2, 133.3,

128.8, 128.0, 127.6, 127.3, 123.6, 120.6, 116.7, 114.0, 55.4, 24.6.
F3C
@y ?
”,
O
OMe

2-(4-Methoxyphenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3c): White
semi-solid, yield (0.063 g, 50%), *H-NMR (400 MHz, CDCls), & 8.09 (d, J = 8.9 Hz, 2H), 7.34-
7.27 (m, 2H), 7.18 (td, J = 7.7, 1.7 Hz, 1H), 7.10 (d, J = 7.6 Hz, 1H), 6.93 (d, J = 8.9 Hz, 2H),
3.85 (s, 3H), 2.89-2.77 (m, 1H), 2.64-2.52 (m, 1H), 1.90 (s, 3H), **C NMR (100 MHz, CDCls), &
162.4, 155.7, 138.6, 129.8, 129.2, 128.3, 126.5, 125.6, 125.1 (q, Jc, ¢ = 279.2 Hz, CF3), 124.6,
122.4,113.6, 76.3 (q, Jc, ¢ = 2.18 Hz), 55.3, 43.5 (q, Jc ¢ = 27.1, Hz, CH,CFs), **F NMR (376
MHz, CDCls), & -59.8 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for CigHigFsNO; [M+H]*
336.1206, found 336.1210.

S16



<L,

o)

4-(tert-Butyl)-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1d):? White solid, yield (0.57 g, 86%).
m.p.: 108 — 110 °C, *H-NMR (500 MHz, CDCls), & 8.49 (d, J = 8.3 Hz, 1H), 8.45 (bs, 1H), 7.76
(d, J = 8.5 Hz, 2H), 7.50 (d, J = 8.5 Hz, 2H), 7.31 (td, J = 7.8, 1.6 Hz, 1H), 7.17(dd, J = 7.7,
1.6Hz, 1H), 7.09 (td, J = 7.8, 1.6 Hz, 1H), 5.47-5.46 (m, 1H), 5.10 (g, J = 0.9 Hz, 1H), 2.10 (s,
3H), 1.34 (s, 9H), °C NMR (125 MHz, CDCls), & 164.9, 155.3, 143.3, 134.2, 133.4, 132.2,
128.0, 127.6, 126.8, 125.8, 123.7, 120.6, 116.8, 35.0, 31.1, 24.7. HRMS (ESI), m/z calcd for

Ca0H2NO [M+H]" 294.1852, found 294.1856.
F;C
oL
7,
N

2-(4-(tert-Butyl)phenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3d): Pale
yellow semi-solid, yield (0.067g, 54%), *H-NMR (400 MHz, CDCl5), & 8.07 (d, J = 7.4 Hz, 2H),
7.45 (d, J = 8.5 Hz, 2H), 7.34-7.30 (m, 2H), 7.22-7.18 (m, 1H), 7.11 (d, J = 7.7 Hz, 1H), 2.90-
2.78 (m, 1H), 2.66-2.55 (m, 1H), 1.90 (s, 3H), 1.34 (s, 9H), *C NMR (100 MHz, CDCls), &
155.8, 155.1, 138.5, 129.4, 129.2, 128.3, 127.8, 126.7, 125.5, 125.2, 125.1 (q, Jc, ¢ = 279.2 Hz,
CFs), 1225, 76.4 (q, Jc, ¢ = 2.2 Hz), 43.6 (q, Jc, ¢ = 27.1 Hz, CH,CF3), 34.9, 31.1, 26.2 (d, Jc, r =
1.6 Hz), %F NMR (376 MHz, CDCl3), & -59.8 (t, J = 10.7 Hz, 3F), HRMS (ESI), m/z Calcd for

Ca1H2sFsNO [M+H]" 362.1726, found 362.1747.
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4-Nitro-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1e):” Light yellow solid, yield (0.62 g, 92%).
m.p.: 130 — 132 °C, *H-NMR (500 MHz, CDCly), § 8.48 (bs, 1H), 8.43 (d, J = 8.0 Hz, 1H), 8.32
(d, J = 8.9 Hz, 2H), 7.96 (d, J = 8.9 Hz, 2H), 7.33 (td, J = 7.8, 1.6 Hz, 1H), 7.20 (dd, J = 7.8, 1.6
Hz, 1H), 7.15 (td, J = 7.5, 1.1 Hz, 1H), 5.48-5.47(m, 1H), 5.10 (g, J = 0.95 Hz, 1H), 2.11 (t, J =
1.22 Hz, 3H), *C NMR (125 MHz, CDCls), 5 162.9, 149.7, 143.2, 140.6, 133.6, 133.3, 128.2,
128.1, 127.8, 124.6, 124.1, 120.7, 117.0, 24.7, HRMS (ESI), m/z calcd for C15H14N205 [M+H]"

283.1077, found 283.1085.

4-Methyl-2-(4-nitrophenyl)-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine  (3e):  Light
yellow-solid, yield (0.114g, 92%). m.p.: 73 — 75 °C, *H-NMR (400 MHz, CDCls), § 8.28 (q, J =
8.9 Hz, 4H), 7.38-7.32 (m, 2H), 7.27 (td, J = 7.5, 2.14 Hz, 1H), 7.14 (d, J = 7.5 Hz, 1H), 2.91-
2.79 (m, 1H), 2.68-2.56 (m, 1H), 1.93 (s, 3H), *C NMR (100 MHz, CDCls), 5 153.4, 149.5,
138.0, 137.5, 129.6, 128.7, 128.1, 128.0, 126.1, 125.0 (q, Jcr = 278.6, CF3), 123.4, 122.7, 77.3
(9, Jer = 2.18), 43.9 (g, Jcr = 27.2 Hz, CH,CF3), 26.7 (d, Jcr = 1.6 Hz), *F NMR (376 MHz,
CDCly), 5 -60.0 (t, J = 10.5 Hz, 3F), ), HRMS (ESI), m/z calcd for Ci7H13FsN205 [M+H]*

351.0951, found 351.0978.
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4-Fluoro-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1f): White solid, yield (0.65 g, 89%). m.p.:
100 — 102 °C, 'H-NMR (500 MHz, CDCly), § 8.43 (d, J = 8.3 Hz, 1H), 8.37 (bs, 1H), 7.84-7.80
(m, 2H), 7.30 (td, J = 7.8 Hz, J = 1.6 Hz, 1H), 7.18 (dd, J = 7.8, 1.6 Hz, 1H), 7.16-7.09 (m, 3H),
5.47-5.45 (m, 1H), 5.09 (g, J = 0.9 Hz, 1H), 2.10 (s, 3H), *C NMR (125 MHz, CDCl5), § 165.9,
164.0, 163.9, 143.3, 133.1 (d, J c ¢ = 39.6 Hz), 131.3 (d, J ¢ = 3.2 Hz), 129.3 (d, J ¢ r = 9.0 Hz),
127.9 (d, J ¢ = 49.8 Hz), 124.0, 120.7, 116.8, 116.0, 115.8, 24.6, HRMS (ESI), m/z calcd for

C16H1aFNO [M+H]* 256.1132, found 256.1121.

2-(4-Fluorophenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3f): White
solid, yield (0.100g, 79%). m.p.: 98 — 100 °C, 'H-NMR (400 MHz, CDCls), 6 8.15 (dd, J = 7.5,
5.6 Hz, 2H), 7.35-7.29 (m, 2H), 7.21 (td, J = 7.5, 1.7 Hz, 1H), 7.10 (t, J = 7.5 Hz, 3H), 2.90-2.78
(m, 1H), 2.65-2.53 (m, 1H), 1.90 (s, 3H), *C NMR (100 MHz, CDCls), & 166.3, 163.7, 154.8,
138.1, 130.3 (d, Jc £ = 8.9 Hz), 129.4, 128.4 (d, J = 2.9 Hz), 1.28.1, 127.0, 125.5, 125.0 (g, J =
278.4 Hz, CF3), 122.5, 115.3 (Jc, r = 22.0 Hz), 76.7 (0, J ¢ = 2.16 Hz), 43.6 (q, J = 27.2 Hz,
CH,CF3), 26.2 (d, J = 1.66 Hz), *°F NMR (376 MHz, CDCls), & -59.9 (t, J = 10.7 Hz, 3F), -
108.19 to -108.12 (m, F), HRMS (ESI), m/z calcd for Ci7H13FsNO [M+H]" 324.1006, found

324.1021.
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4-Chloro-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1g):2 White solid, yield (0.58 g, 84%).
m.p.: 86 — 88 °C, 'H-NMR (500 MHz, CDCls), § 8.47 (d, J = 8.3 Hz, 1H), 8.43 (bs, 1H), 7.79 (d,
J = 8.6 Hz, 2H), 7.48 (d, J = 8.6 Hz, 2H), 7.35 (td, J = 7.8, 1.7 Hz, 1H), 7.22 (dd, J = 7.8, 1.67
Hz, 1H), 7.16 (td, J = 7.5, 1.2 Hz, 1H), 5.51-5.49 (m, 1H), 5.13 (q, J = 0.9 Hz, 1H), 2.14 (t, J =
1.2 Hz, 3H), *C NMR (125 MHz, CDCl3), § 164.0, 143.3, 138.1, 133.7, 133.5, 133.4, 129.1,

128.3, 128.1, 127.7, 124.1, 120.7, 116.8, 24.6.
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2-(4-Chlorophenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3g): White
solid, yield (0.095g, 76%). m.p.: 66 — 68 °C, 'H-NMR (400 MHz, CDCl5), & 8.08 (d, J = 8.6 Hz,
2H), 7.40 (d, J = 8.6 Hz, 2H), 7.34-7.29 (m, 2H), 7.22 (dd, J = 7.0, 1.6 Hz, 1H), 7.12 (d, J = 7.6
Hz, 1H), 2.88-2.79 (m, 1H), 1.9 (s, 3H), °C NMR (100 MHz, CDCl5), & 154.7, 138.0, 137.8,
130.7, 129.4, 129.3, 128.5, 128.2, 127.2, 125.7, 125.0 (q, J = 278.7 Hz, CF3), 122.6, 76.7 (9, J =
2.1 Hz), 43.7 (g, J = 27.3Hz, CH,CFs), 26.3 (d, J = 1.59 Hz), *°F NMR (376 MHz, CDCls), § -
59.9 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for C17H13CIFsNO [M+H]* 340.0711, found

340.0687.
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4-Bromo-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1h):> White solid, yield (0.59 g, 94%).
m.p.: 104 — 108 °C, *H-NMR (500MHz, CDCl5), 5 8.42 (d, J = 8.3 Hz, 1H), 8.39 (bs, 1H), 7.67
(d, J = 8.64Hz, 2H), 7.60 (d, J = 8.6 Hz, 2H), 7.30 (td, J = 7.8, 1.6 Hz, 1H), 7.17 (dd, J = 7.8, 1.6
Hz, 1H), 7.11 (td, J = 7.5, 1.2 Hz, 1H), 5.46-5.44 (m, 1H), 5.08 (q, J = 1.0 Hz, 1H), 2.09 (t, J =
1.2 Hz, 3H), *C NMR (125 MHz, CDCl3), & 164.1, 143.3, 133.9, 133.7, 133.5, 132.1, 128.5,
128.1, 127.7, 126.5, 124.1, 120.7, 116.8, 24.6, HRMS (ESI), m/z calcd for C15H14BrNO [M+H]*

316.0332, found 316.0323.

2-(4-Bromophenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3h): Pale
yellow semi-solid, yield (0.087g, 74%), *H-NMR (400 MHz, CDCls), & 8.01 (d, J = 8.5 Hz, 2H),
7.56 (d, J = 8.5 Hz, 2H), 7.35-7.29 (m, 2H), 7.22 (t, J = 7.2 Hz, 1H), 7.11 (d, J = 7.6 Hz, 1H),
2.89-2.77 (m, 1H), 2.64-2.52 (m, 1H), 1.90 (s, 3H), **C NMR (100 MHz, CDCls), § 154.8, 138.0,
131.5, 131.2, 129.5, 129.4, 128.2, 127.2, 126.3, 125.7, 125.1 (9, J ¢ r = 279 Hz, CF3), 122.6,
76.8 (0, J ¢ ¢= 2.2 Hz), 43.7(q, J ¢, ¢ = 27.2 Hz, CH,CF3), 26.3 (d, J ¢, ¢ = 1.6 Hz), *°F NMR (376
MHz, CDCls), & -59.9 (t, J = 10.6 Hz, 3F), HRMS (ESI), m/z calcd for Ci7H13BrFsNO [M+H]*

384.0224, found 384.0205.
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3-Methoxy-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1i): White semi-solid, yield (0.60 g,
85%), 'H-NMR (400 MHz, CDCl5), § 8.47 (d, J = 8.2 Hz, 1H), 8.44 (bs, 1H), 7.42 (t, J = 2.0 Hz,
1H), 7.36 (t, J = 7.9 Hz, 1H), 7.32-7.29 (m, 2H), 7.17 (dd, J = 7.7 Hz, J = 1.6 Hz, 1H), 7.10 (td, J
=7.4,] =12 Hz, 1H), 7.06 (ddd, J = 8.2, 2.6, 0.9 Hz, 1H), 5.46-5.46 (m, 1H), 5.10 (g, J = 0.1
Hz, 1H), 3.85 (s, 3H), 2.10 (t, J = 1.2 Hz, 3H), *C NMR (100 MHz, CDCls), & 164.9, 160.0,
143.3, 136.6, 134.0, 133.5, 129.8, 128.0, 127.6, 123.9, 120.6, 118.4, 118.0, 116.8, 112.4, 55.4,

24.6, HRMS (ESI), m/z calcd for C17H37NO, [M+H]" 268.1332, found 268.1343.
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2-(3-Methoxyphenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine. (3i): White
semi-solid, yield (0.058 g, 46%), H-NMR (400 MHz, CDCls), 5 7.74 (d, J = 7.6 Hz, 1H), 7.69
(t, J = 1.9 Hz, 1H), 7.36-7.32 (m, 3H), 7.23-7.19 (m, 1H), 7.12 (d, J = 7.14 Hz, 1H), 7.04 (dd, J =
8.0, 2.7, Hz, 1H), 3.87 (s, 3H), 2.90-2.79 (m, 1H), 2.67-2.55 (m, 1H), 1.90 (s, 3H), *C NMR
(100 MHz, CDCls), 8 159.5, 155.5, 138.2, 133.6, 129.3, 129.2, 127.0, 125.6, 125.0 (q, Jc, r =
279.0 Hz, CF3), 1225, 121.2, 120.5, 118.0, 1125, 77.2 (g, J = 2.12 Hz), 122.5, 121.2, 120.5,

118.0, 112.5, 77.2 (q, J = 2.12 Hz), 55.3, 43.6 (q, J = 27.2 Hz, CH,CF3), 26.7 (d, J = 1.61 Hz),
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F NMR (376 MHz, CDCly), & -59.8 (t, J = 10 0 Hz, 3F), HRMS (ESI), m/z calcd for

C18H16F3N02 [M+H]+ 3361206, found 336.1222.
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3-Chloro-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1j): White solid, yield (0.55 g, 79%). m.p.:
55 — 57 °C, *H-NMR (400 MHz, CDCl5), 5 8.41 (d, J = 8.2 Hz, 1H), 8.38 (bs, 1H), 7.81 (t, J =
1.8 Hz, 1H), 7.6 (dg, J = 7.7, 1.5 Hz, 1H), 7.50 (ddd, J = 8.0, 2.1, 1.0 Hz, 1H), 7.40 (t, J = 7.8
Hz, 1H), 7.30 (td, J = 7.8, 1.6 Hz, 1H), 7.18 (dd, J = 7.8 Hz, 1.6 Hz, 1H), 7.12 (td, J = 7.5 Hz, J
= 1.2 Hz, 1H), 5.47-5.46 (m, 1H), 5.09 (g, J = 0.92 Hz, 1H), 2.10 (t, J = 1.2 Hz, 3H), *C NMR
(100 MHz, CDCls), 6 163.7, 143.2, 136.9, 135.1, 133.6, 131.8, 130.1, 128.1, 127.7, 127.5, 124.7,
124.2, 120.8, 116.9, 24.6, HRMS (ESI), m/z calcd for CysH14CINO [M+H]" 272.0837, found
272.0839.
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2-(3-Chlorophenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3j): White
semi-solid, yield (0.084g, 67%), *H-NMR (400 MHz, CDCls), § 8.13 (t, J = 1.7 Hz, 1H), 8.02 (d,
J=7.76 Hz, 1H), 7.45 (dg, J = 8.0, 1.0 Hz, 1H), 7.37 (d, J = 8.0 Hz, 1H), 7.32 (td, J = 8.0, 1.6
Hz, 2H), 7.23 (td, J = 6.2, 1.6 Hz, 1H), 7.12(d, J = 7.7 Hz, 1H), 2.87-2.79 (m, 1H), 2.66-2.57 (m,
1H), 1.91(s, 3H), **C NMR (100 MHz, CDCls), § 154.3, 137.9, 134.4, 134.0, 1315, 129.5,
129.4, 128.1, 127.9, 127.3, 126.0, 125.8, 125.0 (q, Jc, r = 278.2 Hz, CF3), 122.6, 76.9 (Q, Jc, F =

S23



2.16 Hz), 43.8 (q, Jc ¢ = 27.3 Hz, CH,CFs), 26,5 (d, Jc ¢ = 1.63 Hz), **F NMR (376 MHz,
CDCls), & -59.9 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for Ci7HyCIFsNO [M+H]*

340.0711, found 340.0679.

NO
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3-Nitro-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1k): White solid, yield (0.50 g, 74%). m.p.:
166 — 168 °C, *H-NMR (400 MHz, CDCls), & 8.64 (t, J = 2.0 Hz, 1H), 8.52 (bs, 1H), 8.40-8.36
(m, 2H), 8.14 (dt, J = 7.8, 1.3 Hz, 1H), 7.68 (t, J = 8.0 Hz, 1H), 7.31 (td, J = 7.8, 1.6 Hz, 1H),
7.20 (dd, J = 7.8, 1.6 Hz, 1H), 7.14 (td, J = 7.8, 1.6 Hz, 1H), 5.51-5.49 (m, 1H), 5.12 (g, J = 1.0
Hz, 1H), 2.11 (t, J = 1.2 Hz, 3H), °C NMR (100 MHz, CDCly), & 162.6, 148.4, 143.2, 136.7,
133.8, 133.3, 132.8, 130.1, 128.1, 126.8, 126.3, 124.6, 121.9, 120.9, 117.0, 24.6, HRMS (ESI),

m/z calcd for C16H14N,03 [M+H]" 283.1077, found 283.1097.
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4-Methyl-2-(3-nitrophenyl)-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine  (3k): White
solid, yield (0.113g, 91%). m.p.: 110 — 112 °C, *H NMR (400 MHz, CDCls), § 8.97 (t, J = 1.8
Hz, 1H), 8.42 (d, J = 7.8 Hz, 1H), 8.33 (dd, J = 8.2, 1.3 Hz, 1H), 7.61 (t, J = 8.0 Hz, 1H), 7.38-
7.33 (m, 2H), 7.28-7.24 (m, 1H), 7.14 (d, J = 7.6 Hz, 1H), 2.91-2.79 (m, 1H), 2.69-2.57 (m, 1H),
1.94 (s, 3H), *C NMR (100 MHz, CDCly), & 153.3, 148.3, 137.5, 134.1, 133.5, 129.5, 129.3,
128.0, 127.8, 126.0, 125.8, 124.9 (q, Jc, ¢ = 278.3Hz, CF3), 122.9, 122.7, 77.4 (q, Jc, ¢ = 2.18 Hz),
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43.9 (q, Jo, r = 27.1 Hz, CH,CFs), 26.8 (d, Jc £ = 1.6 Hz), **F NMR (376 MHz, CDCls), 5 -60.0
(t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for CiH13FsN,Os [M+H]* 351.0951, found

351.0968.
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3,5-Dimethoxy-N-(2-(prop-1-en-2-yl)phenyl)benzamide (11): White solid, yield (0.46 g, 71%).
m.p.: 52 — 54 °C, *H-NMR (400 MHz, CDCls), § 8.44 (d, J = 8.3 Hz, 1H), 8.38 (bs, 1H), 7.30
(td, J= 7.8, 1.6 Hz, 1H), 7.16 (dd, J = 7.8, 1.6 Hz, 1H), 7.09 (td, J = 7.4, 1.0 Hz, 1H), 6.92 (d, J
= 2.2 Hz, 2H), 6.59 (t, J = 2.2 Hz, 1H), 5.45-5.46 (m, 1H), 5.09-5.08 (m, 1H), 3.82 (s, 6H), 2.09
(s, 3H), °C NMR (100 MHz, CDCls), § 164.8, 161.0, 143.3, 137.3, 133.9, 133.5, 128.0, 127.6,
123.9, 120.6, 116.8, 104.8, 103.7, 55.5, 24.6, HRMS (ESI), m/z calcd for C1gH1gNO3 [M+H]"

298.1438, found 298.1457.
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2-(3,5-Dimethoxyphenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3D):
Pale yellow semi-solid, trace amount, *H-NMR (400 MHz, CDCls), § 8.36 (d, J = 8.0 Hz, 1H),
7.52 (d, J = 7.3 Hz, 1H), 7.37-7.31 (m, 3H), 7.08 (s, 1H), 6.81-6.80 (m, 1H), 6.65-6.62 (M, 1H),
3.65-3.55 (M, 2H), 2.23 (s, 3H), °F NMR (376 MHz, CDCls), § -59.8 (t, J = 10.5 Hz, 3F),

HRMS (ESI) m/z calcd for C1gH1gF3NOs [M+ Na]* 388.1131, found 388.1143.
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3,5-Dichloro-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1m): White solid, yield (0.49 g, 77%).
m.p.: 82 — 84 °C, *H-NMR (500 MHz, CDCls), & 8.34 (d, J = 8.3 Hz, 1H), 8.32 (bs, 1H), 7.64 (d,
J=1.8Hz, 2H), 7.50 (t, J = 1.8 Hz, 1H), 7.30 (td, J = 7.8, 1.6 Hz, 1H), 7.19 (dd, J = 7.8, 1.6, Hz,
1H), 7.13 (td, J = 7.5 Hz, 1.13Hz, 1H), 5.48-5.47 (m, 1H), 5.09 (g, J = 1.0 Hz, 1H), 2.10 (t, J =
1.2 Hz, 3H), *C NMR (100 MHz, CDCl3) & 162.5, 138.0, 135.7, 133.8, 131.3, 131.6, 128.8,
128.8, 128.1, 127.7, 125.6, 124.6, 121.0, 116.9, 24.6, HRMS (ESI), m/z calcd for C16H13CI,NO

[M+H]* 306.0447, found 306.0452.
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2-(3,5-Dichlorophenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3m):
White-solid, yield (0.087g, 74%). m.p.: 66 — 68 °C, *H-NMR (400MHz, CDCls), & 8.05 (d, J =
1.9 Hz, 2H), 7.46 (t, J = 1.9 Hz, 1H), 7.34 (td, J = 7.4, 1.1 Hz, 1H), 7.30 (dd, J = 8.0, 1.6 Hz,
1H), 7.24 (td, J = 7.45 Hz, J = 1.60 Hz, 1H), 7.12 (d, J = 7.61 Hz, 1H), 2.88-2.76 (m, 1H), 2.67-
2.55 (m, 1H), 1.90 (s, 3H), *C NMR (100 MHz, CDCls), § 153.1, 137.5, 135.2, 135.0, 131.2,
129.5, 128.0, 127.7, 126.2, 125.9, 125.1 (q, J ¢, F = 279.2 Hz, CF3), 122.7, 77.2 (q, J = 27.1 Hz),
43.9 (q, J = 27.1Hz, CH,CF3), 26.7 (d, J = 1.6 Hz), **F NMR (376 MHz, CDCl5), § -60.0 (t, J =

10.5 Hz, 3F), HRMS (ESI), m/z calcd for C;7H1,CloFsNO [M+H]* 374.0321, found 374.0320.
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2-Chloro-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1n):> White solid, yield (0.52 g, 83%).
m.p.: 88 — 90 °C, *H-NMR (400 MHz, CDCls), & 8.46(d, J = 8.25Hz, 1H), 8.28 (bs, 1H), 7.72
(dd, J = 7.4, 1.6 Hz, 1H), 7.41 (td, J = 7.8, 1.6 Hz, 1H), 7.39-7.33 (m, 2H), 7.31 (td, J = 7.8, 1.6
Hz, 1H), 7.16 (dd, J = 7.8, 1.6 Hz, 1H), 7.11 (td, J = 7.5, 1.0 Hz, 1H), 5.34-5.33 (m, 1H), 5.03 (g,
J = 1.0 Hz, 1H), 2.05 (t, J = 1.2 Hz, 3H), *C NMR (100 MHz, CDCl3), § 164.4, 142.6, 135.5,
134.0, 133.8, 131.6, 130.5, 130.4, 130.3, 128.0, 127.8, 127.3, 124.3, 121.0, 117.3, 24.7, HRMS

(ESI), m/z calcd for C1H14CINO [M+H]" 272.0837, found 272.0858.

2-(2-Chlorophenyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3n): Light
brown semi-solid, yield (0.089 g, 71%), *H-NMR (400 MHz, CDCls), § 7.73 (dd, J = 7.5, 1.6
Hz, 1H), 7.44 (dd, J = 7.8, 1.2 Hz, 1H), 7.39-7.29 (m, 4H), 7.25 (td, J = 7.4, 2.0 Hz, 1H), 7.12 (d,
J = 7.6 Hz, 1H), 2.97-2.74 (m, 2H), 1.90 (s, 3H), *C NMR (100 MHz, CDCls), 5 155.8, 137.6,
133.1, 132.3, 131.3, 130.9, 130.6, 129.4, 127.4, 127.0, 126.7, 125.7, 125.0, (g, J = 278.1 Hz,
CFs), 123.0, 77.9 (q, J = 2.2 Hz), 44.3 (g, J = 27.3 Hz, CH,CF3), 27.9 (d, J = 1.6 Hz), *°F NMR
(376 MHz, CDCl3), & -59.93 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for C17H1sCIFsNO

[M+H]* 340.0711, found 340.0716.
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N-(2-(Prop-1-en-2-yl)phenyl)-2-(trifluoromethyl)benzamide (10):® Yellow solid, yield (0.525
g, 82%). m.p.: 97 — 99 °C, *H-NMR (400 MHz, CDCls), & 8.39 (d, J = 8.2 Hz, 1H), 7.84 (bs,
1H), 7.74 (d, J = 7.7 Hz, 1H), 7.65-7.55 (m, 3H), 7.32 (td, J = 7.7, 2.0 Hz, 1H), 7.18-7.11 (m,
2H), 5.29 (t, J = 1.4Hz, 1H), 4.98 (s, 1H), 2.04 (s, 3H), *C NMR (100 MHz, CDCl3), & 165.5,
142.6, 136.0 (q, J = 2.1 Hz), 134.0, 133.6, 132.2, 130.1, 128.2, 128.0, 127.8, 126.6 (g, J = 4.9
Hz, CF3), 124.9, 1245, 122.2, 121.2, 116.9, 24.4, HRMS (ESI), m/z calcd for Ci7;H14FsNO

[M+H]" 306.1100, found 306.1107.

I\
~
NH
@)

@

2-Methyl-N-(2-(prop-1-en-2-yl)phenyl)benzamide (1p):> White solid, yield (0.628 g, 85%).
m.p.: 52 — 54 °C, *H-NMR (400 MHz, CDCls), § 8.45 (d, J = 7.5 Hz, 1H), 7.91 (bs, 1H), 7.43 (d,
J =7.6 Hz, 1H), 7.38-7.30 (m, 2H), 7.27-7.23 (m, 2H), 7.17 (dd, J = 7.6, 1.6 Hz, 1H), 7.12 (td, J
= 7.6, 1.0 Hz, 1H), 5.34 (t, J = 1.6 Hz, 1H), 5.03 (s, 1H), 2.51 (s, 3H), 2.06 (s, 3H), *C NMR
(100 MHz, CDCls3), 6 167.8, 142.9, 136.5, 134.1, 133.8, 131.4, 130.2, 128.0, 127.8, 126.5, 126.0,

124.1, 120.9, 116.9, 24.5, 19.9.
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Scheme 2 Synthesis of substituted aniline ring substrates

N MeMgCl, PPh3MeBr (1.5equiv)
X"~ Dry THF, 0°C - rt KO'Bu (1.5 equiv) W N
\/ Overnight Dry THF,0°C-rt "~

X =Br, Cl 12 h NH;

dk NEt3(1 equw) DCM
0°Ctor.t

12 h

To a stirred solution of Grignard reagent, methylmagnesium chloride (3 equiv, 3.0 M CH3;MgClI)
in THF at 0 °C was added solid 2-aminobenzonitrile (10 mmol, 1.0 equiv). The reaction mixture
was allowed to warm to room temperature and was stirred overnight. Saturated NH4CI was then
cautiously added dropwise by syringe until gas evolution ceased. The reaction mixture was then
diluted with water and dichloromethane. Standard aqueous workup (CH,Cl,) followed by flash
column chromatography (hexane/ ethyl acetate, 10:1) afforded the desired ketone.™*® Further,
Wittig reaction followed by amide synthesis was done by following previously mentioned

method (vide supra).

Br.

NH
04\@

N-(4-Bromo-2-(prop-1-en-2-yl)phenyl)benzamide (1q): Light yellow solid, yield (0.30 g,
51%). m.p.: 112 — 114 °C, *H-NMR (400 MHz, CDCls), § 12.57 (s, 1H), 8.91 (d, J = 9.0 Hz,
1H), 8.04-8.02 (m, 3H), 7.70 (dd, J = 9.0, 2.3 Hz, 1H), 7.56 (tt, J = 7.2, 2.3 Hz, 1H), 7.51 (tt, J =
7.2, 2.3 Hz, 1H), 4.99-4.95 (m, 1H), 2.70 (s, 3H), *C NMR (100 MHz, CDCl5), 5 166.1, 140.4,
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139.3, 138.0, 134.4, 134.2, 132.2, 128.8, 127.5, 123.4, 122.6, 114.7, 114.0, 22.7, HRMS (ESI),

m/z calcd for C16H14BrNO [M+Na] " 340.0307, found 339.9959.

6-Bromo-4-methyl-2-phenyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3q): Light
yellow semi-solid, trace amount. HRMS (ESI), m/z calcd for Cy7H13BrFsNO [M+H]" 384.0205,

found 384.0219.

Cl NH

(o) N
<

N-(5-chloro-2-(prop-1-en-2-yl)phenyl)benzamide (1r): White solid, yield (0.25 g, 78%). m.p.:
148 — 150 °C, 1H-NMR (500 MHz, CDCls), 8.65 (d, J = 1.8 Hz, 1H), 8.50 (s, 1H), 7.84 (dd, J =
8.5 Hz, 2H), 7.59 (tt, J = 7.4, 1.2 Hz, 1H), 7.52 (td, J = 7.8, 1.5 Hz, 2H), 7.13-7.12 (m, 2H),
5.55-5.53 (M, 1H), 5.15 (q, J = 0.9 Hz, 1H), 2.13 (t, J = 1.2 Hz, 3H), *C NMR (125 MHz,
CDCl3), 6 165.0, 142.4, 135.1, 134.6, 133.6, 132.0, 131.5, 128.9, 128.5, 126.9, 123.9, 120.5,

117.5, 24.5, HRMS (ESI), m/z calcd for C1H14CINO [M+H]" 272.0837, found 272.0857.
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7-Chloro-4-methyl-2-phenyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3r): Yellow
semi-solid, yield (0.090g, 72%), *H-NMR (400 MHz, CDCly), 5 8.13 (d, J = 7.4 Hz, 2H), 7.51 (t,
J=7.2Hz, 1H), 7.44 (t, 3 = 7.5 Hz, 2H), 7.33 (d, J = 1.2 Hz, 1H), 7.18 (dd, J = 8.2, 2.0 Hz, 1H),
7.04 (d, J = 8.2 Hz, 1H), 2.88-2.78 (m, 1H), 2.66-2.55 (m, 1H), 1.89 (s, 3H), **C NMR (100
MHz, CDCls), 8 156.6, 139.8, 134.8, 131.9, 131.8, 128.3, 128.1, 126.7, 126.5, 125.5, 124.9 (q, J
= 277.5 Hz, CF3), 123.8, 76.6 (q, J = 2.1 Hz), 43.7 (q, J = 27.4 Hz, CF3), 26.5 (d, J = 1.5 Hz), °F
NMR (376 MHz, CDCly), & -59.9 (t, J = 10.6 Hz, 3F), HRMS (ESI), m/z calcd for

C17H15CIFsNO [M+H]* 340.0711, found 340.0726.

\ /

NH
S

W/

N-(2-(prop-1-en-2-yl)phenyl)thiophene-2-carboxamide (1s):> White solid, yield (0.68 g,
90%). m.p.: 80 — 82 °C, *H-NMR (500 MHz, CDCls), § 8.40 (d, J = 8.3 Hz, 1H), 8.32 (bs, 1H),
7.51-7.49 (m, 2H), 7.29 (td, J = 7.8, 1.6 Hz, 1H), 7.17 (dd, J = 78, 1.6 Hz, 1H), 7.11-7.10 (m,
1H), 7.08 (dd, J = 7.4, 1.2 Hz, 1H), 5.49-5.47 (m, 1H), 5.10 (g, J = 1.0 Hz, 1H), 2.10 (t, J = 1.2
Hz, 3H), *C NMR (125 MHz, CDCly), & 159.5, 143.2, 139.7, 133.7, 133.2, 130.6, 128.2, 128.1,

127.8, 127.6, 123.9, 120.6, 116.9, 24.6.
F1C
@?(C’
z S
NN

4-Methyl-2-(thiophen-2-yl)-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine  (3s): White

semi-solid, yield (0.067g, 52%), "H-NMR (400 MHz, CDCls), 5 7.72 (dd, J = 3.8, 0.1 Hz, 1H),
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7.49 (dd, J = 5.0 ,1.0 Hz, 1H), 7.32 (td, J = 7.0, 1.2 Hz, 1H), 7.28 (dd, J = 8.0, 1.4 Hz, 1H), 7.20
(td, J = 7.4, 1.6 Hz, 1H), 7.12-7.08 (m, 2H), 2.88-2.79 (m, 1H), 2.61-2.53 (m, 1H), 1.91 (s, 1H),
13C NMR (100 MHz, CDCly), § 152.4, 138.2, 136.6, 130.6, 130.3, 129.3, 127.7, 126.7, 125.0 (q,
J=279.0 Hz, CF3), 122.5, 76.9 (q, J = 2.15 Hz), 43.4 (q, J = 27.3 Hz, CH,CFs), 25.9 (d, J = 1.60
Hz), *F NMR (376 MHz, CDCls), § -59.8 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z Calcd for

CisH1oF3NOS [l\/H'H:rr 312.0664, found 312.0680.

\ /

NH
o)

W/

N-(2-(Prop-1-en-2-yl)phenyl)furan-2-carboxamide (1t):> yellow semi-solid, yield (0.69 g,
86%), 'H-NMR (500 MHz, CDCls), 5 8.63 (bs, 1H), 8.43 (d, J = 8.3 Hz, 1H), 7.49-7.48 (m, 1H),
7.28 (td, J = 7.8, 1.6, 1H), 7.19 (d, J = 3.5 Hz, 1H), 7.16 (dd, J = 7.8, 1.6 Hz, 1H), 7.08 (td, J =
7.5 Hz, 1.1 Hz, 1H), 6.53-6.52 (m, 1H), 5.46 (t, J = 1.6 Hz, 1H), 5.09 (t, J = 0.9 Hz, 1H), 2.10(s,
3H), *C NMR (125 MHz, CDCls), § 155.9, 148.1, 144.3, 142.6, 133.6, 133.5, 128.0, 127.7,

123.9, 120.6, 117.1, 115.0, 112.5, 24.5.

F;C
@?(O
2,
N O,

N/

2-(Furan-2-yl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3t): White solid,
yield (0.068, 53%). m.p.:80 — 82 °C, *H-NMR (400 MHz, CDCls), & 7.39-7.32 (m, 2H), 7.29-
7.19 (m, 2H), 7.15-7.07 (m, 2H), 6.90 (dd, J = 11.4, 3.5 Hz, 1H), 2.89-2.77 (m, 1H), 2.62-2.50

(m, 1H), 1.91 (s, 3H), *C NMR (100 MHz, CDCls), & 147.5, 137.1, 129.6, 128.2 (d, J = 29.0 Hz
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), 127.8, 126.1, 125.1 (q, J = 278.8 Hz, CF3), 124.4, 122.6, 120.5, 117.1, 114.8, 113.1 (g, J = 2.9
Hz), 77.1(q, J = 2.3 Hz), 43.5 (g, J = 27.1 Hz, CH,CF3), 26.1 (d, J = 1.6 Hz ), °F NMR (376
MHz, CDCls), & -60.0 (t, J = 10.4 Hz, 3F), HRMS (ESI), m/z calcd for Ci5H12FsNO, [M+H]"

296.0893, found 296.0901.

N-(2-(Prop-1-en-2-yl)phenyl)picolinamide (1u): White semi-solid, yield (0.50 g, 64%), ‘H-
NMR (500 MHz, CDCls), 5 10.4 (s, 1H), 8.59-8.57 (m, 2H), 8.27 (dt, J = 7.8, 1.0 Hz, 1H), 7.84
(td, J = 7.7 Hz, 1H), 7.42-7.39 (m, 1H), 7.31 (td, J = 7.8, 1.39 Hz, 1H), 7.19 (dd, J = 1.56 Hz,
1H), 7.09 (td, J = 7.5, 1.2 Hz, 1H), 5.48-5.47 (m, 1H), 5.12 (g, J = 1.0 Hz, 1H), 2.12 (t, J = 1.25
Hz, 3H), 3C NMR (125 MHz, CDCly), & 161.9, 150.2, 142.4, 137.5, 134.1, 128.0, 127.9, 126.2,
123.9, 122.3, 120.4, 117.3, 24.3. HRMS (ESI), m/z calcd for CisH14N,O [M+H]" 239.1179,

found 239.1197.

F;C
(@]
% N
N N

7

4-Phenyl-2-(pyridin-2-yl)-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3u): Light brown
semi-solid, yield (0.063g, 49%), *H-NMR (400 MHz, CDCls), § 8.58 (d, J = 5.0 Hz, 1H), 8.51
(d, J = 8.3 Hz, 1H), 8.28 (d, J = 7.8 Hz, 1H), 7.89 (td, J = 7.8, 1.6 Hz, 1H), 7.47-7.44 (m. 1H),
7.37 (td, J = 7.6, 1.6 Hz, 1H), 7.19 (dd, J = 7.6, 1.6 Hz, 1H), 7.14 (td, J = 7.2, 0.9 Hz, 1H), 3.22
(g, J = 10.5 Hz, 2H), 1.57 (s, 3H), **C NMR (100 MHz, CDCls), & 162.0, 149.9, 148.1, 137.6,
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134.4,131.8, 128.7, 128.4, 126.3, 125.5 (q, J = 277.6 Hz, CF3), 124.1, 123.9, 122.3, 120.9, 77.2,
41.4 (g, J = 29.3 Hz, CH,CFs3), 22.7 (d, J = 1.6 Hz), *°F NMR (376 MHz, CDCls), 5 -64.5 (t, J =

10.4 Hz, 3F), HRMS (ESI): m/z calcd for Cy6H13FsN,O [M+H]" 307.1053, found 307.1051.

L,

(o) | N

~
N-(2-(Prop-1-en-2-yl)phenyl)-2-naphthamide (1v): White solid, yield (0.49 g, 74%). m.p.: 82
— 84 °C, 'H-NMR (500 MHz, CDCls), & 8.59 (bs, 1H), 8.52 (d, J = 8.3 Hz, 1H), 8.34 (d, J = 1.0
Hz, 1H), 7.95-7.92 (m, 2H), 7.89-7.85 (m, 2H), 7.59-7.53 (m, 2H), 7.34 (td, J = 7.8, 1.5 Hz, 1H),
7.12 (td, J = 7.5, 1.2 Hz, 1H), 5.50-5.49 (m, 1H), 5.15 (g, J = 1.0 Hz, 1H), 2.13 (t, J = 1.2 Hz,
3H), *C NMR (125 MHz, CDCls), § 165.2, 143.4, 134.8, 134.1, 133.6, 132.7, 132.3, 129.1,
128.8, 128.1, 127.9, 127.8, 127.7, 127.7, 126.9, 124.0, 123.3, 120.8, 116.8, 24.7, HRMS (ESI),

m/z calcd for CyH17NO [M+H]" 288.1383, found 288.1403.

4-Methyl-2-(naphthalen-2-yl)-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3v): White
semi-solid, yield (0.089 g, 72%), *H-NMR (400 MHz, CDCly), & 8.63 (s, 1H), 8.27 (dd, J = 8.7,
1.6 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.88 (t, J = 8.6 Hz, 2H), 7.56-7.50 (m, 2H), 7.39-7.35 (m,
2H), 7.26-7.22 (m, 1H), 7.15 (d, J = 7.5 Hz, 1H), 2.95-2.85 (m, 1H), 2.71-2.60 (m, 1H), 1.97 (s,
3H), 3C NMR (100 MHz, CDCls), 6 155.8, 138.4, 135.0, 132.8, 129.5, 129.3, 129.2, 128.6,

128.3, 127.9, 127.7, 127.5, 127.0, 126.4, 125.7, 125.3 (q, J = 278.3 Hz, CF3), 124.5, 122.6, 43.7
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(g, J = 27.4 Hz, CH,CFs), 26.3, **F NMR (376 MHz, CDCly), & -59.8 (t, J = 10.5 Hz, 3F),

HRMS (ESI), m/z calcd for C,;Hi6FsNO [M+H]" 356.1257, found 356.1261.

NH
oA
N-(2-(Prop-1-en-2-yl)phenyl)acetamide (1w):® White solid, yield (0.42 g, 76%). m.p.: 50 — 52
°C, 'H-NMR (500 MHz, CDCls), 5 8.20 (d, J = 8.2, Hz, 1H), 7.51 (bs, 1H), 7.23 (td, J = 7.8, 1.4
Hz, 1H), 7.11 (d, J = 7.4 Hz, 1H), 7.04 (t, J = 7.4 Hz, 1H), 5.35 (s, 1H), 4.99 (s, 1H), 2.12 (s,
3H), 2.04 (s, 3H), 3C NMR (125 MHz, CDCls), § 168.1, 143.0, 133.9, 133.4, 127.8, 127.6,
123.8, 121.1, 116.7, 24.7, 24.4, HRMS (ESI), m/z calcd for C1;H;3NO [M+H]" 176.1070, found

176.1088.

F5C
@?(‘)
N/)\

2,4-Dimethyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3w): Pale yellow semi-solid,
yield (0.101g, 73%), *H-NMR (400 MHz, CDCl3), & 7.26 (td, J = 7.6, 1.4 Hz, 1H), 7.17-7.11 (m,
2H), 7.03 (dd, J = 7.5, 0.9 Hz, 1H), 2.77-2.65 (m, 1H), 2.52-2.40 (m, 1H), 2.10 (s, 3H), 1.79 (s,
3H), 3C NMR (100 MHz, CDCls), § 159.3, 137.6, 129.2, 127.3, 126.6, 125.01 (q, J = 278.1 Hz,
CFs3), 124.6, 122.6, 76.1 (g, J = 2.19 Hz), 44.1 (q, J = 27.1 Hz, CH,CF3), 26.9 (d, J = 1.64 Hz),
21.5, F NMR (376 MHz, CDCI3), & -60.4 (t, J = 10.5Hz, 3F), HRMS (ESI), m/z calcd for

C1oH12F3sNO [M+H]" 244.0944, found 244.0954.
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N-(2-(Prop-1-en-2-yl)phenyl)pivalamide (1x):*> White solid, yield (0.63 g, 87%). m.p.: 55 — 57
°C, *H-NMR (500 MHz, CDCls), § 8.36 (d, J = 8.25 Hz, 1H), 7.98 (bs, 1H), 7.28 (td, J = 7.69,
1.59 Hz, 1H), 7.15 (dd, J = 7.69, 1.59Hz, 1H), 7.08 (td, J = 7.69, 1.59 Hz, 1H), 5.46-5.44 (m,
1H), 5.06-5.05 (m, 1H), 2.10 (s, 3H), 1.30 (s, 9H), *C NMR (125 MHz, CDCly), § 176.3, 143.3,

134.2, 133.2, 127.9, 127.5, 123.4, 120.4, 116.6, 39.9, 27.5, 24 .5.

2-(tert-Butyl)-4-methyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3x): Yellow semi-
solid, yield (0.091g, 74%), *H-NMR (400 MHz, CDCls), § 7.26 (td, J = 7.5, 1.2 Hz, 1H), 7.02 (d,
J =75 Hz, 1H), 2.80-2.62 (m, 2H), 1.70 (s, 3H), 1.25(s, 9H), *C NMR (100 MHz, CDCls), &
166.6, 138.0, 129.0, 127.4, 126.4, 125.3, 125.1 (g, J = 278.8 Hz, CF3), 122.5, 75.9 (g, J = 2.2
Hz), 43.7(q, J = 27.1 Hz, CH,CF3), 37.1, 27.3, 27.2 (d, J = 1.6 Hz), *°F NMR (376 MHz,
CDCly), § -59.7 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for C15H:5FsNO [M+H]* 286.1413,

found 286.1426.
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Scheme 3 Synthesis of 2-vinylaniline

O pPpPhsMeBr (1.5equiv) |

|
(:ﬁ KO'Bu (15 equiv) (" Fe powder
Dry THF, 0 °C - r.t Z EtOH / AcOH (1:1)
NO, 12 h NO, reflux NHz
S1 0] SZ s3
| Ph) LCI |
| N NEt; (1 equiv), DCM
Z NH 0°Ctor.t NH
2 12 h J\
o7 Ph
S;3 1y

2-Vinylaniline was synthesized according to a known procedure.® Amide synthesis was done by

previously mentioned method (vide supra).

NH

N-(2-Vinylphenyl)benzamide (1y):® White solid, yield (0.49 g, 77%). m.p.: 152 — 154 °C, *H-
NMR (500 MHz, CDCls), & 7.96 (d, J = 7.8 Hz, 1H), 7.93 (bs, 1H), 7.86 (d, J = 7.4 Hz, 2H),
7.54 (t, = 7.4 Hz, 1H), 7.47 (t, J = 7.8 Hz, 2H), 7.43(d, J = 7.8 Hz, 1H), 7.31(t, J = 7.8 Hz, 1H),
7.17(t, J = 7.4 Hz, 1H), 6.84 (dd, J = 18.0, 11.0 Hz, 1H), 5.69 (dd, J = 18.0, 1.0 Hz, 1H), 5.43
(dd, J = 11.0 Hz, 1.0 Hz, 1H), *C NMR (125 MHz, CDCls), § 165.7, 134.7, 134.4, 132.3, 131.9,
130.6, 128.8, 128.6, 127.1, 125.4, 123.6, 118.5, HRMS (ESI), m/z calcd for C1sH13NO [M+H]*

224.1070, found 224.1093.
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2-Phenyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3y): Pale yellow semi-solid; yield
(0.117g, 90%), *H-NMR (400 MHz, CDCls), & 8.17 (d, J = 7.9 Hz, 2H), 7.51 (t, J = 7.3 Hz, 1H),
7.44 (t,J = 7.9 Hz, 2H), 7.39-7.32 (m, 2H), 7.25-7.20 (m, 1H), 7.03 (d, J.= 7.5 Hz, 1H), 5.82 (dd,
J =10.0, 2.4 Hz, 1H), 2.89-2.77 (m, 1H), 2.55-2.43 (m, 1H), **C NMR (100 MHz, CDCls), &
155.7, 138.9, 131.9, 131.7, 129.7, 128.1, 126.9, 125.4, 125.2 (q, J = 278.0 Hz, CF3), 123.5,

123.3, 70.4, (q, J = 3.34 Hz, CH,CF3), **F NMR (376 MHz, CDCls), 5 -63.2 (t, J = 10.5Hz, 3F),

HRMS (ESI), m/z calcd for C16H1,FsNO [M+H]" 292.0944, found 292.0970.

General procedure for the synthesis of N-(2-(1-phenylvinyl)phenyl)benzamide 1z (substrate

for trifluoromethylated benzoxazine 3z)

The substrate 1z for 3z was prepared from 2-aminobenzophenone by following two steps: a)
conversion of 2-aminobenzophenone into 2-(1-phenylvinylaniline; b) preparation of N-(2-(1-
phenylvinyl)phenyl)benzamide by coupling of 2-(1-phenylvinyl)aniline. with benzoyl chloride as

mentioned earlier.

Scheme 4

O

o
(0]
F;rPhg,MeBr'(1.5equiv) NEt. (1 ) beM | NS Ph
Ph_ KO'Bu (1.5 equiv) | S ph NEt3 ( fquw), -
Dry THF, 0°C - rt ~ 0 Ct-ort
Nz , NH; overnight
overnight o
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(a) Typical procedure for conversion of 2-aminobenzophenone into 2-(1-phenylvinyl)aniline

To a stirred solution of PhsPMeBr (8.37 mmol, 1.5 equiv) in Dry THF (15 mL) was added
KO'Bu (8.37 mmol, 1.5 equiv) in portions under nitrogen. After the mixture was stirred at room
temperature for 0.5 h, a solution of 2-aminobenzophenone (5.58 mmol, 1 equiv) in THF (15 mL)
was added dropwise. The reaction mixture was then stirred at room temperature under nitrogen
overnight. The reaction mixture was quenched with water and extracted with EtOAc (50 mL x
2). The combined organic layers were washed with saturated NaHCOj3; (50 mL) and brine (50
mL), dried over anhydrous Na,SO,, and concentrated on a rotary evaporator under vacuum and
the residue was purified by column chromatography on silica gel. A light yellow oil was
obtained.! yield (1.0 g, 93%), *H-NMR (400 MHz, CDCls), & 7.40 (dd, J = 8.0, 1.6 Hz, 2H),
7.35-7.29 (m, 3H), 7.17 (td, J = 7.6, 1.5 Hz, 1H), 7.12 (dd, J = 7.6, 1.5 Hz, 1H), 6.80 (td, J = 7.5
1.0 Hz, 1H), 6.7 (d, J = 8.0 Hz, 1H), 5.80 (d, J = 1.4 Hz, 1H), 5.36 (d, J = 1.47 Hz, 1H), 3.55 (s,
2H), *C NMR (100 MHz, CDCls), § 147.2, 143.3, 139.6, 130.8, 128.8, 128.6, 128.1, 127.3,

126.6, 118.3, 116.1, 115.6.

General Method for the Conversion of 2-(1-Phenylvinylaniline into N-(2-(1-
Phenylvinyl)phenyl)benzamides 1: 2-(1-Phenylvinyl)aniline was converted into N-(2-(1-
Phenylvinyl)phenyl)benzamides 1 by following synthetic protocol as mentioned above (Scheme

1).
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CL
NH

O
N-(2-(1-phenylvinyl)phenyl)benzamide (1z):*> White solid, yield (0.68 g, 79%). m.p.: 79 — 81
°C, 'H-NMR (500 MHz, CDCls), & 8.49 (d, J = 8.2 Hz, 1H), 7.79 (s, 1H), 7.45-7.34 (m, 8H),
7.32-7.30 (m, 1H), 7.29-7.27 (m, 3H), 7.19 (td, J = 7.5 Hz, 1H), 5.90 (d, J = 1.0 Hz, 1H), 5.42 (s,

J=1.0 Hz, 1H), *C NMR (125 MHz, CDCls), § 165.0, 146.3, 138.9, 135.4, 134.8, 131.6, 131.5,

130.6, 129.1, 129.0, 128.8, 128.5, 126.8, 126.7, 124.3, 121.0, 117.8.
F:C— Ph
[fo

2,

2,4-Diphenyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3z):* White solid, yield (0.116
g, 94%), *H-NMR (400 MHz, CDCls), & 8.26 (d, J = 8.5 Hz, 2H), 7.54-7.45 (m, 3H), 7.38-7.34
(m, 4H), 7.31-7.20 (m, 5H), 3.28 (g, J = 10.0 Hz, 2H), *C NMR (100 MHz, CDCls), § 155.4,
141.7, 138.7, 132.0, 131.6, 129.4, 128.5, 128.4, 128.3, 127.9, 126.5, 126.3, 125.9, 125.4, 125.0
(9, J = 279.1 Hz, CF3), 124.2, 80.0 (q, J = 2.2 Hz), 43.4 (g, J = 27.1 Hz, CH,CF3), *°F NMR (376
MHz, CDCls), § -58.5 (t, J = 10.0 Hz, 3F), HRMS (ESI), m/z calcd for CxHiFsNO [M+H]"

368.1257, found 368.1273.
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Scheme 5. Synthesis of alkene substituted substrates (1aa-1bb)

O +
~N RMgCl, PPh;MeBr (1.5equiv)
@(’ Dry THF,0°C - rt R KO'Bu (1.5 equiv) I AN R
12 h oC -
NH, Dry THF,0°C - r.t Z

NHz R =Et, Pr 12 h NH;
O
R Ph)LCI R
NH, NEts (1 equiv), DCM NH
0°Ctor.t
12 h Oa\Ph

To a stirred solution of Grignard reagent (3 equiv, 3.0 M EtMgBr, 2.0 M 'PrMgCI) in THF at 0
°C was added solid 2-aminobenzonitrile (1.0 equiv, 10 mmol). The reaction mixture was allowed
to warm to room temperature and was stirred overnight. Saturated NH4Cl was then cautiously
added dropwise by syringe until gas evolution ceased. The reaction mixture was then diluted
with water and dichloromethane. Standard aqueous workup (CH,Cl,) followed by flash column
chromatography (hexane/ ethyl acetate, 10:1) afforded the desired ketone.? Further, Wittig

reaction followed by amide synthesis was carried out as mentioned earlier.

NH

N-(2-(But-1-en-2-yl)phenyl)benzamide (1aa):?> White solid, yield (0.40 g, 55%). m.p.: 48 — 50
°C, 'H-NMR (400 MHz, CDCls), & 8.50 (d, J = 8.0 Hz, 1H), 8.41 (s, 1H), 7.80 (d, J = 7.3 Hz,
2H), 7.53 (t, J = 7.3 Hz, 1H), 7.48 (t, J = 2.0 Hz, 2H), 7.32 (td, J = 7.6 Hz, 1.8 Hz, 1H), 7.15-

7.10 (m, 2H), 5.45 (s, 1H), 5.11 (s, 1H), 2.40 (q, J = 7.4 Hz, 2H), 1.06 (t, J = 7.4 Hz, 3H), °C
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NMR (125 MHz, CDCls), 6 164.9, 149.2, 135.1, 134.5, 133.0, 131.7, 128.8, 128.0, 127.9, 126.8,

123.7,120.4, 114.9, 31.1, 12.5.

Fs;C

4-Ethyl-2-phenyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3aa): Light yellow semi-
solid, yield (0.094g, 74%), *H-NMR (400 MHz, CDCly), § 8.14 (d, J = 7.2 Hz, 2H), 7.50-7.42
(m, 3H), 7.31 (d, J = 4.0 Hz, 2H), 7.22-7.18 (m, 1H), 7.04 (d, J = 7.6 Hz, 1H), 2.89-2.66 (m,
2H), 2.27-2.17 (m, 1H), 2.16-2.08 (m, 1H), 0.91 (t, J = 7.3 Hz, 3H), **C NMR (100 MHz,
CDCl3), & 155.6, 139.1, 132.3, 131.4, 129.1, 128.2, 127.8, 126.6, 125.8, 125.1, 125.0 (q, J =
278.8 Hz, CFs), 123.3, 79.9 (g, J = 2.21 Hz), 43.9 (g, J = 26.8 Hz, CH,CF3), 33.9 (d, J = 1.0
Hz), 7.7, *°F NMR (376 MHz, CDCl,), § -59.5 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for

Ci1gH1sFsNO [M+H]" 320.1257, found 320.1280.

NH
Oé\@

N-(2-(3-Methylbut-1-en-2-yl)phenyl)benzamide (1bb):? Yellow solid, yield (0.46 g, 69%).
m.p.: 60 — 62 °C, *H-NMR (400MHz, CDCl5), & 8.56 (d, J = 8.3 Hz, 1H), 8.42 (s, 1H), 7.85-7.83
(m, 2H), 7.58 (tt, J = 7.3, 1.3 Hz, 1H), 7.52 (tt, J = 7.3, 1.3 Hz, 2H), 7.39-7.35 (m, 1H), 7.16-7.13
(m, 1H), 5.48 (t, J = 1.5 Hz, 1H), 5.14-5.13 (m, 1H), 2.68-2.61 (m, 1H), 1.13 (d, J = 6.8 Hz, 6H),
B3C NMR (125 MHz, CDCl3), & 164.8, 153.7, 135.0, 134.8, 133.1, 131.7, 128.8, 128.2, 127.9,
126.8, 123.5, 120.3, 113.7, 35.4, 21.4.
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Formation of Benzoxazine (3bb) and Allylic Trifluoromethylation (4bb)

©\)}\( Cu(l) (20 mol %) _

NH Solvent (1 mL)
80°C,N

)\Ph CI:F3 BF4 2 )\ph

1bb 2 3bb 4bb

Proposed Mechanism for 3bb

cuqiny u(lll)CF3

R H
F3C lIhI N\"/Ar

\ 5

N\\|/ R

Y R = Pr

R ""CU(“')V ,,,,, Cu(III)CF3

-"CF3
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Proposed Mechanism for 4bb

Ar
B - Hydride N’k

-
elimination | N OH

AN

-===Cu(ll)
"'6F3

Fs;C

tautomerism

FiC
oLy
s
NH
o&\ Ph

4aa

4-1sopropyl-2-phenyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine (3bb): Pale yellow
semi-solid, yield (0.044g, 35%), *H-NMR (400 MHz, CDCls), 6 8.12 (d, J = 7.5 Hz, 2H), 7.48-
7.42 (m, 3H), 7.29 (d, J = 3.4 Hz, 2H), 7.19-7.15 (m, 1H), 7.02 (d, J = 7.6 Hz, 1H), 3.01-2.94 (m,
1H), 2.82-2.75 (m, 1H), 2.27-2.20 (m, 1H), 1.09 (d, J = 6.7 Hz, 3H), 0.89 (d, J = 6.72 Hz, 3H).
3C NMR (100 MHz, CDCl3), § 155.2, 139.1, 132.4, 131.3, 128.9, 128.2, 127.6, 126.2, 125.8,
125.4 (q, J = 277.6 Hz, CF3), 124.2, 123.9, 81.8 (q, J = 2.2 Hz), 41.9 (q, J = 26.4 Hz, CH,CF3),
39.7, 16.8, 15.9, *F NMR (376 MHz, CDCl3), & -59.3 (t, J = 10.3 Hz, 3F), HRMS (ESI), m/z

calcd for Cy9H1gF3NO [M+H]" 334.1413, found 334.1430.
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FsC

N

NH
O%\@

N-(2-(5,5,5-Trifluoro-2-methylpent-2-en-3-yl)phenyl)benzamide (4bb): White semi-solid,
yield (0.057g), 45%, *H-NMR (400 MHz, CDCl5), 5 8.46 (d, J = 8.3 Hz, 1H), 8.04 (s, 1H), 7.77
(3=7.1, 1.5 Hz, 2H), 7.53 (t, = 7.1 Hz, 1H), 7.47 (t, J = 7.1 Hz, 2H), 7.33 (td, J = 7.8, 1.4 Hz,
1H), 7.13 (td, J = 7.4 Hz, 1H), 7.08-7.05 (m, 1H), 3.47-3.36 (m, 1H), 3.1-3.0 (m, 1H), 1.96 (s,
3H), 1.55 (s, 3H), 3C NMR (100 MHz, CDCls), & 164.8, 140.8, 135.4, 134.9, 131.8, 128.8,
128.5, 128.2, 126.7, 126.6, 126.4 (q, J = 278.5 Hz, CF3), 124.3, 122.6, 120.7, 119.8 (9, J = 2.5
Hz), 38.6 (g, J = 28.5 Hz, CH,CF3), 22.2, 20.7, **F NMR (376 MHz, CDCly), & -57.7 (dd, J =
8.12, 1.9 Hz), -64.0 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for CigH1sFsNO [M+H]*

334.1413, found 334.1442.

CF3

NH
Oé\@

N-(2-(4,4,4-Trifluorobut-1-en-2-yl)phenyl)benzamide (4a): White solid, yield (0.027g). m.p.:
94 — 96 °C, 45%. *H-NMR (400 MHz, CDCl5), & 8.43 (d, J = 8.3 Hz, 1H), 8.20 (s, 1H), 7.81 (d, J
= 7.1, 1.5 Hz, 2H), 7.54 (tt, J = 7.3, 1.2 Hz), 7.48 (t, J = 7.3 Hz, 2H), 7.38-7.34 (m, 1H), 7.17-
7.14 (m, 1H), 5.74 (s, 1H), 5.45 (s, 1H), 3.21 (g, J = 10.4 Hz, 2H), **C NMR (100 MHz, CDCls),
§165.2, 136.1 (q, J = 3.0 Hz), 134.7, 134.5, 131.9, 131.3, 128.9 (d, J = 5.17 Hz), 127.8, 126.8,

125.5 (q, J = 278.1 Hz, CFs3), 124.2, 123.7, 121.7, 77.2, 42.0 (g, J = 29.1 Hz), *°F NMR (376
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MHz, CDCls), & -64.5 (t, J = 10.5 Hz, 3F), HRMS (ESI), m/z calcd for Ci7H1FsNO [M+H]"

306.1100, found 306.1104.

Scheme 6 Further Modification of Trifluoromethylated Benzoxazines

CFs
F,C R, I
CF
3 KO®Bu ©?<0 MeLi.LiBr or MeLi R,
- P >
NH DMSO, rt NTY X g, THF. - 40 °c NH
o AN Z o) I D
I /_R1 - 1
R, =H, NO,
3-example R, = Me, Ph 2-example

General procedure for ring opening reaction by using KO'Bu (conversion of substituted 4-
methyl-2-phenyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine to substituted N-(2-(4,4,4-
trifluorobut-1-en-2-yl)phenyl)benzamide): To a single neck flask, KO'Bu (0.010 g, 0.090
mmol) was added in one portion to the solution of the respective benzoxazine (0.025 g, 0.068
mmol) in DMSO (1 mL) at room temperature. The resulted reaction mixture was stirred at room
temperature for 6 h. Next, saturated aqueous NaHCOj3; solution (10 mL) was added and the
resulting mixture was extracted with ethyl acetate (10 mL x 3). The organic layers were
combined, dried over anhydrous Na,SOs, filtered and concentrated in vacuo. The crude product
was purified by column chromatography using (hexane/ethyl acetate, 80:20) to get desired

product.
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4-Nitro-N-(2-(4,4,4-trifluorobut-1-en-2-yl)phenyl)benzamide (5a): White semi-solid, yield
(0.012g, 50%), *H-NMR (400 MHz, CDCl3), & 8.41 (d, J = 8.2 Hz, 1H), 8.34 (dd, J = 8.7, 3.4
Hz, 2H), 8.23 (bs, 1H), 7.96 (d, J = 8.7 Hz, 2H), 7.40-7.37 (m, 1H), 7.19 (dd, J = 5.3, 2.0 Hz,
2H), 5.76 (s, 1H), 3.23 (g, J = 10.5 Hz, 2H), *C NMR (100 MHz, CDCl3), & 163.1, 149.8, 140.8,
136.0, 133.8, 131.8, 131.4, 129.0, 129.0, 127.8, 125.6, 125.1 (g, J = 276.8 Hz, CF3), 124.9,
124.1, 121.6, 77.2, 42.2 (g, J = 29.7 Hz, CH,CF3), **F NMR (376 MHz, CDCl5), 5 -64.4 (t, J =

10.5 Hz, 3F), HRMS (ESI), m/z calcd for C17H13F3N203 [M-H] 349.0795, found 349.0821.

dk/clzg,
NH
NO
OA@ 2

3-Nitro-N-(2-(4,4,4-trifluorobut-1-en-2-yl)phenyl)benzamide (5b): White semi-solid, yield
(0.018g, 75%), *H-NMR (400 MHz, CDCls), & 8.66-8.65 (m, 1H), 8.42-8.37 (m, 2H), 8.27 (s,
1H), 8.13 (t, J = 7.76 Hz, 1H), 7.69 (td, J = 8.0, 3.3 Hz, 1H), 7.40-7.37 (m, 1H), 7.20-7.18 (m,
1H), 5.79 (s, 1H), 5.47 (s, 1H), 3.24 (g, J = 10.5 Hz, 2H), *C NMR (100 MHz, CDCls), & 162.7,
148.5, 136.4, 133.8, 132.6, 131.6, 130.1, 128.9, 127.9, 126.4, 125.6, 125.2 (q, J = 277.6 Hz,
CF3), 124.0, 123.1, 121.9, 77.2, 42.2 (g, J = 29.1 Hz), **F NMR (376 MHz, CDCls), -64.5 (t, J =

10.4 Hz, 3F), HRMS (ESI), m/z calcd for C17H13F3N203; [M-H]™ 349.0795, found 349.0825.
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General procedure for ring opening reaction by using organolithium reagents (conversion
of 4-Methyl-2-phenyl-4-(2,2,2-trifluoroethyl)-4H-benzo[d][1,3]oxazine to (E)-N-(2-(4,4,4-
Trifluorobut-2-en-2-yl)phenyl)benzamide): To a solution of trifluoromethylated benzoxazine
(40 mg, 0.131 mmol) in THF (2 mL) was added MeLi or MeLi.LiBr (1.5M, 1.5 equiv) at -40 °C.
The reaction mixture was allowed to warm gradually to 0 °C and stirred for 3 h. The reaction
mixture was quenched with water (2 mL) and extracted with CH,Cl, (5 mL x 3). The combined
organic layer was dried over Na,SO,4 and concentrated under vacuum. The residue was purified

by silica gel column chromatography (hexane /ethyl acetate, 10:1) to get desired product.

CF3
I

NH
O&\@

N-(2-(4,4,4-Trifluorobut-2-en-2-yl)phenyl)benzamide (5c¢): Pale yellow semi-solid, yield,
0.021 g, 52%, *H-NMR (400 MHz, CDCls), 5 8.26 (d, J = 8.4 Hz, 1H), 7.93 (bs, 1H), 7.81 (d, J
= 7.3 Hz, 2H), 7.56 (t, J = 7.3 Hz, 1H), 7.49 (t, J = 7.3 Hz, 2H), 7.40-7.36 (m, 1H), 7.19-7.17 (m,
2H), 5.49 (qd, J =8.1, 1.3 Hz, 1H), 2.25 (t, J = 1.8 Hz, 3H), *C NMR (100 MHz, CDCls), &
165.2, 148.2 (d. J = 5.5 Hz), 134.4, 133.5, 132.1, 129.2, 129.0, 128.2, 127.4, 126.8, 124.9, 122.8
(9, J = 271.2 Hz, CF3), 122.6, 120 (g, J = 33.9 Hz), 19.8 (d, J = 33.9 Hz), *°F NMR (376 MHz,
CDCls), & -57.9 (s, 3F), HRMS (ESI), m/z calcd for Ci7H14FsNO [M+H]" 306.1100, found

306.1116.

548



CF;
I
Ph

NH
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AN
=
N-(2-(3,3,3-Trifluoro-1-phenylprop-1-en-1-yl)phenyl)benzamide (5d): White solid, vyield
(0.018.9, 45%). m.p.: 94 — 96 °C, *H-NMR (400 MHz, CDCl,), & 8.41 (d, J = 8.3 Hz, 1H), 7.52-
7.33 (m, 12H), 7.28-7.25 (m, 2H), 6.43 (g, J = 7.8 Hz, 1H), *C NMR (100 MHz, CDCls), &
165.2, 148.6 (q, J = 5.5 Hz), 137.1, 135.0, 134.7, 131.8, 130.5, 129.9, 129.2, 128.7, 127.2, 127.1,
126.7, 124.2, 122.8 (g, J = 271.0 Hz, CF3), 121.9, 118.0 (q, J = 33.8 Hz), **F NMR (376 MHz,

CDCls), 5 -56.9 (d J = 7.6 Hz, 3F), HRMS (ESI), m/z calcd for CaHisFsNO [M-H] 366.1100,

found 366.1127.
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S1'H NMR of 2-(prop-1-en-2-yl)aniline

Parameter

1 Data File Name

Value

C:/ Users/ hp/ Desktop/
Sangit/ Sangit-51-227/

1/ fid
2 Tite PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ SEP 14 nmrsu
3 Origin Bruker BioSpin GmbH um.
4 Owner nmrsu P4
5 Solvent CDCI3
6 Pulse 2g30
Sequence
7 Acquisition 2014-09-10T05:07:05
Date
8 Modification
Date
9 Temperature 298.3
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest -1713.7 I
Frequency
14 Nucleus 1H
15 Acquired Size 32768 \ __ _ %
16 Spectral Size 65536 : _
- _ /
It : > ;ﬁ L X gr
Ua) o o= o o o =
S CC S o =] =}
o —_—— —_ O o o
|4 1 4 I s I % 1 Y I . I L 1 S I g 1 1 y T 1 T -] T 1 T 1 I T 1 I
10.0 9.5 9.0 85 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
f1 (ppm)
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S2 3C NMR of 2-(prop-1-en-2-yl)aniline

RE 28 @En .
oo N 00~ o6 v @
SLh CUCHON  eweeies o
N SNV
Parameter Value
1 Data File Name C:/Users/hp/Desktop/
Sangit/ Sangit-53-227/
2/ fid
2 Title Sangit-51-227
C13CPD CDCI3 / opt/ ~
topspin/ nmrsu/ Sangit/ I
SEP14 nmrsu 4
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2gpg30
Sequence
7 Acquisition 2014-09-10T09:14:08
Date
8 Modification
Date
9 Temperature 298.1
10 Number of 414
Scans
11 Spectrometer  100.61 | ! 1
Frequency
12 Spectral Width 24038.5
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
I 1 ) 1 ) T 1 I T 1 I I ¥ T
130 180 170 160 150 140 130 120 110 100 10
f1 (ppm}

S51



S52

S3 'H NMR of 1a

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/
Sangit-51-230/ 1/ fid
2 Title PROTONRO CDCI3 / opt/
topspin/ nmrsu/ Sangit/ SEP 14
nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2g30
7 Acquisition Date 2014-09-13T06:12:37
8 Modification Date T
9 Temperature 298.2 4
10 Number of Scans 16 @)
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
___‘ _\ |
___ — _‘ | ._ ._
o o O O =W~
S o S =400 9
—_ O (] —_—N — — —
I . T - I Y I ¥ 1 v 1 v T e T y I v 1
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0



S4 3C NMR of 1a

(o2} o — T T
o () 0 — ™~ 0]
o & 28 8 I 2 5 ¢ $
9 2 A% - Q0w ® 0 K o 3
— — — n T ™M — o0 M~ W o~
_ Voo o an | 2 S
_ (I ||
Parameter Value
1 Data File Name C:/Users/hp/Desktop/
Sangit-53-230/ 1/ fid
2 Title PROTONRO CDCI3 / opt/
topspin/ nmrsu/ Sangit/
SEP14 nmrsu
3 Origin Bruker BioSpin GmbH | [
4 Owner nmrsu
5 Solvent cocl3 I _ i 3
P4
6 Pulse Sequence 2zg30 S ’ _ _ ; ﬁl
7 Acquisition Date 2014-09-13T06:12:37 O e S —
8 Modification
Date T T T T T T T T T
9 Temperature 298.2 135 134 133 132 " Wmav 130 129 128 127
10 Number of Scans 16
11 Spectrometer 400.13
Frequency
12 Spectral Width  8196.7
13 Lowest -1713.7
Frequency
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
[
1
I
|
|
7— 1 A
T T T ’ T v T T T v T T T v T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 50 40 30 10
f1 (ppm)
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Parameter

Value

5.0
f1 (ppm)

1 Data File Name C:/ Users/ hp/ Desktop/
Sangit-S1-238/ 1/ fid
2 Title PROTONRO CDCI3 / opt/
topspin/ nmrsu/ Sangit/
OCT14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2014-10-30T07:27:35
8 Modification
Date
9 Temperature  298.1 “
10 Number of 16
Scans
11 Spectrometer  400.13
Frequency “ ;
12 Spectral Width 8196.7 I | [ [
13 Lowest -1713.7 & \ [ / \
Frequency
14 Nucleus 1H
15 Acquired Size 32768
16 Spectral Size 65536
3 b |
Nt ﬁ / e _ E A / _
r_m (.L ‘ul\.'\. §. o} - i _|L L \nlr\(.\,_rl.k_Fl »L\_fll..\/r N
x T AR i *
= a T VYW o O L0
zZ o) Nl O o Q Q
— Mmooy~ — ™
H I . I s I 4 I v 1 3 1 y I I I I ! I 2 I . T 2 T y 1 3 1 % ] y 1 Y I ) T 5 1
1_“0 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
w
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S6 *C NMR of 3a

Parameter
1 Data File Name

2 Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date

Modification
Date

9 Temperature

10 Number of
Scans

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest
Frequency

14 Nucleus
15 Acquired Size
16 Spectral Size

W N o AW

56.094
55.721

<m_cm.ﬂv..

C:/ Users/ hp/ Desktop/
Sangit-S1-238/ 3/ fid
Sangit-S1-238

C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/
OCT14 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

zgpg30
2014-10-30T17:34:18

298.2
512

100.61

24038.5
-1958.9

13C
32768
65536

—138.324
132.246

440826 369

43818
43547
43.277

—76651
—76630
—76.608
—76587

4
3

44 43 42 41

f1 (ppm)

200 150 180

170 160 150

QYO T NWY T
QLR =M~
nmo oo
— 0 WL
MO N NN NN
R e B e B e B B e B o |
I

|

1
I I I
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Parameter Value &
1 Data File Name C:/ Users/ hp/ Desktop/ L_J m
Sangit-S1-238/ 2/ fid o
2 Title F19 CDCI3 / opt/ topspin/ cﬂ
nmrsu/ Sangit/ OCT14
nmrsu :
3 Origin Bruker BioSpin GmbH :
4 Owner nmrsu 7 _
5 Solvent CDCI3
6 Pulse Sequence zgfign _ ;
7 Acquisition Date  2014-10-30T07:30:21 o ! } A
8 Modification Date __ _ _ :
9 Temperature 298.1 _ ) __ _ [
10 Number of Scans 16 ‘_ / | f __ _.
|
11 Spectrometer 376.50 1\__ T B
Frequency e e
12 Spectral Width 89285.7
13 Lowest Frequency  -82292.5 .3..8 .3_.8 -wm_.S . .uw_.mm g_.S
14 Nucleus 19F L. pyoa)
15 Acquired Size 65536
16 Spectral Size 131072
45}
™
[T
o f
[ad
=
Z
Q_ul_l T y T Y T € T 4 T v T y T ¥ T 3 T y T T T .2 T T Y T T z T M T v, 1 1 T T T
- 0 5 -10 -15 -20 -25 -30 35 -40 -45 -50 -55 -60 -65 -70 75 -80 -85 -30 -35 -100  -105  -110
W f1 (ppm)
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S8 'H NMR of 1b

Parameter

Data File Name
Title

Origin

Owner

Pulse Sequence
Acquisition Date

1

2

3

4

5 Solvent
6

7

8 Modification Date
E]

Value

C:/ Users/ hp/ Desktop/ Sangit-S]-AA-86(500MHz)/ 1/ fid
Sangit-5J-AA-86(500MHz)

Bruker BioSpin GmbH

nmrsu

CDCI3

zg30

2014-11-27T08:39:08

Temperature 288.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0 \ /
13 Lowest Frequency -1934.5
14 Nudeus 1H - —
15 Acquired Size 32768 zZ
16 Spectral Size 65536 (@)
|
f ‘
\_ |
I
| ! L ‘ A
- M 1 | A
no — ™~ O O o —
— O mo—00 Qo O = -
i v ™N O N~ i ~— ™M ™m
1 ¥ T y T T 1 1 v 1 J I 3 I I I y I ] 1 1 T T 1 1 T I T
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
f1 (ppm)
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S9 °C NMR of 1b

— — O TN LN
™~ M~ ST OMNO O NN o N
Q o MU O QM 00 9
75} Mo NWYMO W v n
(Vo] < TN NN <
— ™ vl v - oo
]
N7 =50 T BN © 23 |l
N ¥ o™ n Qv
T M o (o3} Qo M~
m ™M m o ooy
i ~— i i —
Parameter Value _ _ _ Vo
1 Data File Name C:/ Users/ hp/ Desktop/
Project 2 - Benzoxazine
(Trifluoromethylation)/ Data/
NMR/ Sangit-53-
AA-86(500MHz)/ 2/ fid _
2 Title Sangit-SJ-AA-86(500MHz) _
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu ! A |
5 Solvent CDCI3 —
6 Pulse Sequence zgpg30 W \ I
7 Acquisition Date 2014-11-27T10:31:37 o)
8 Modification Date
1 ' 1 1 1 1 ' 1 I
9 Temperature 298.0 136 135 134 133 132 131 130 129 128
A f1 (ppm)
10 Number of Scans 267
11 Spectrometer 125.76 |
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
|
[
|
i gatin e} T v ‘e I i AW da AL} W, Y _y
1 T 1 I I 1 1 1 I I T I i 1 1 I I I I
130 180 170 160 150 140 130 120 110 100 20 80 70 ] ] 40 30 20 10
f1 (ppm)
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S10 *H NMR of 3b

Parameter

1 Data File Name
Title

~

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

O 0N AW

Temperature
10 Number of Scans

11 Spectrometer Frequency 400.13

Value

C:/ Users/ hp/ Desktop/ Sangit-SJ-AA-122/ 1/ fid
Sangit-5J-AA-122

PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ MAR 15 nmrsu
Bruker BioSpin GmbH

nmrsu

CDCI3

2030

2015-03-03T04:31:09

298.2
16

12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
{
| _ J \
.l\_ ri.ftl|\k . U b . .i.[.?i L L _KILFI[¥ A .

o M O LW 0 OO0 o))

o O 100 O 1O Q

o o — - m ™
] Y 1 P I T $ 1 J T . T . T Y I v | 1 v I . 1 . I s I > I b T y I L} I 1 ] L 1 3 1

10.5 10.0 9.5 9.0 8.5 80 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0

f1 (ppm)
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S11 *C NMR of 3b

< O INNWOWOG LW LW
— QO INTMUNMNT O T (o)} e} m m
o) O YMOoOMmaorninmn P X n o o
n N GVOrO) 0D OO WL N = n 1N
n T M NN NN N [0s] m O
— R T T B B e B I ~ < o~ 0N
Parameter Value | ¥ | Lttt |
1 Data File C:/Users/ hp/
Name Desktop/ Sangit-S1-
AA-122/ 3/ fid _._,m
2 Title Sangit-51-AA-122 n
C13CPD CDCI3 f opt/ Q
topspin/ nmrsu/ L |
Sangit/ MAR 15 nmrsu =g
3 Origin Bruker BioSpin GmbH 0
4 Owner nmrsu _
5 Solvent CDCI3
6 Pulse zgpg30 (@)
Sequence — \
7 Acquisition 2015-03-03705:11:18
Date
8 Modification Pw,.. \ _& f
Date TR ) y | |
ARy A i A aatrd AN
9 Temperature 298.2 i) _,J_.__f:.i W o iy
10 Number of 337 |
Scans | T T T R T | O TR Y] LT FREA [ WS TGN
11 Spectrometer 100.61 76.50 76.48 #m..a 76.44  76.42  76.40 455 450 44,5 440 435 43.0 425 420
Frequency 1 (ppm) f1 (ppm)
12 Spectral 24038.5
Width
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768 _
16 Spectral Size 65536
|
| |
|
7 | — _; Ly _ AP LlF & NN

I
150

1 4 T 4 1 y T S 1
180 170 160 150 140
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O
Q0
0
(o))
@ 8
[¢'s]
Parameter Value o
Bt
1 Data File Name C:/Users/hp/Desktop/
Sangit-SJ-AA-122/ 2/ fid
2 Title Sangit-5J-AA-122
F19 CDCI3 / opt/
topspin/ nmrsu/ Sangit/
MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCl3 H
6 Pulse Sequence zafign _.__
7 Acquisition 2015-03-03T04:33:54 o)
Date _ ‘
8 Modification _ 7
Date
9 Temperature  298.2 “ _
10 Number of 16 ; ; fl
Scans “ . . __ __
11 Spectrometer  376.50 [ \ 1 ]
Frequency \ \ / __ “ _.
12 Spectral Width  89285.7 § A N
\ < / J \
13 Lowest -82292.5 M ey \ —
Frequency
14 Nudeus 19F
15 Acquired Size 65536 - - - - -
16 Spectral Size 131072 -59.80 -59.85 -59.90 -59.95
f1 (ppm)
o]
o™
(¥
o
. "
Z
LL
m T L4 T ) ] - 1] L 1 ¢ 1 v I ) 1 ’ 1 T v I . 1 T & I y T I I I T 1
N 0 -10 20 -30 -40 -50 -60 -70 -80 -30 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
qu f1 (ppm}
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513 'H NMR of 1c

Parameter

1 Data File Name
2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
E]

Temperature
10 Number of Scans

Value

C:/ Users/ hp/ Desktop/ Sangit-SJ-AA-81-(500MHz)/ 1/ fid
Sangit-5J-AA-81-(500MHz)

Bruker BioSpin GmbH

nmrsu

CDCI3

zg30

2014-11-24706:29:59

298.0
16

OMe

11 Spectrometer Frequency 500.13

12 Spectral Width 10000.0
13 Lowest Frequency -1934.5
14 Nudeus 1H W
15 Acquired Size 32768 O
16 Spectral Size 65536
| '
[
I _
_a_f u_,p V;cg\ k-PI..—. . ; 1 \__
[volw] a OO0 —0O o - o —
QO Q v v — e o o
— N o i — ™M ™M
| y 1 . 1 1 Y I > I N I Y 1 S I y T L T v I T o T 4 1 v T y 1 . 1 L 1 s I s T . T
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
f1 (ppm)
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S14 *C NMR of 1c

N O — L o0 (o)) WO 0 O
< W < o™ 00 o ™~ 0O W n —
O Y ..o N M 9 ™~O [£¢] o))
<+ 0y Mm <M N O W < (o}
O O < m m o o~ — — n e
— - — - ™ — (Tg) o~
N/ R~ S I
—i ™~ < [}
o LN T o
[¢s] o O ™M
Parameter Value [o0] 0 ~ ™S
o~ o~ oo
i i - i
1 DataFile Name C:/Users/hp/Desktop/ Q | | | |
Sangit-53- = i
AA-81-(500MHz)/ 2/ fid (@)
2 Title Sangit-S3-
AA-81-(500MHz)
3 Origin Bruker BioSpin GmbH | |
4 Owner nmrsu I
5 Solvent ol z _
6 Pulse Sequence 2zgpg30 o : (v _
7 Acquisition Date 2014-11-24T07:18:12 Arsinremappstrtd Nosrprpendiond _,.:(LF?{_\,?\(»A{?}.}»\:
8 Modification
Date
1 i 1 L I ¥ T 4 T v 1 v 1
9 Temperature 298.0 129.5 125.0 128.5 128.0 127.5 127.0 126.5
10 Number of Scans 70 f1 (ppm)
11 Spectrometer 125.76
Frequency i |
12 Spectral Width  29761.9
13 Lowest -2306.2
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 |
i 1
(T
I ! N
|
I 1 - I L4 T . 1 y T . 1 e 1 $ T Y I : I y 1 N 1 4 T ¢ T Y I 3 I T
130 180 170 160 150 140 130 120 110 100 20 20 70 ] 50 40 30 10
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515 'H NMR of 3¢

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ Sangit-S1-AA-123/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2g30
7 Acquisition Date 2015-03-04T04:42:47 m
8 Modification Date (o)
S Temperature 298.3
10 Number of Scans 16 \ /
11 Spectrometer Frequency 400.13 —_—
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
)
[
[ \ /
| || [ [
J
J \ _ [ pJ
1 s f.;f 0 N e

< n oMy o o o o

o OO0 oo Q o o Q

o o= ™ =, Ioe)

T T y I 1 I e T 1 Y I s I I 3 1 5 T T J I % 1 g 1 . I Y T Y 1 % I > I y T

10.5 10.0 3.5 2.0 85 80 7.5 7.0 6.5 6.0 5.0 4.5 4,0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.5
f1 (ppm)
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S16 *C NMR of 3¢

S65

™~ (2} o N LMoL m
()} o m s O MM T [0} [00} o] n
Nz Ds 0 nmww O Q0 (oA Q n
o~ N WO WINT N M M M n o
o} n maoy NNy (e} n m (o]
— - i vl i vt vl M~ Tg) < o
I | | =N
Parameter Value —— S @ ©
1 Data File Name C:/Users/hp/Desktop/ ~N oy~ Q M~ [es] Q m
Sangit-51-AA-123/ 3/ Lo T R o s 0 = ™
OO W T o o) bt
fid oo N NN o
2 Title Sangit-S]-AA-123 1f. .ﬂ 1_.‘ ._1 4_1 .\1 .ﬂ _
C13CPD CDCI3 / opt/ /7 \
topspin/ nmrsu/ Sangit/ — b
MAR 15 nmrsu 0
o S | (£9)]
3 Origin Bruker BioSpin GmbH O 0
~
4 Owner nmrsu _
5 Solvent CDCI3 I _
6 Pulse zgpg30
Sequence
7 Acquisition 2015-03-04707:58:06 !
8 Modification | \ } i
Lo T :
9 Temperature 298.2 s mxauuav 8 2
10 Number of 512
Scans
11 Spectrometer  100.61
Frequency
12 Spectral Width 24038.5
13 Lowest -1958.9
Frequency
|
|
I |
|
- | _ ; | _ |
_ [ I L ;
I y I Y I S T 4 1 b ] . 1 b 1 . I ¢ 1 Y 1 < I U I P T Y I | I y 1 L ] S T
150 180 170 160 150 140 130 120 110 100 90 80 70 €0 50 40 30 20 10

f1 (ppm}



S17 °F NMR of 3¢

Parameter Value o
™~

1 Data File Name C:/Users/ hp/ Desktop/ %

Sangit-SJ-AA-123/ 2/ fid [Ty
2 Title F19 CDCI3 / opt/ topspin/

nmrsu/ Sangit/ MAR 15 nmrsu m
3 Origin Bruker BioSpin GmbH b
4 Owner nmrsu Ly
5 Solvent CDCI3
6 Pulse Sequence zafign
7 Acquisition Date 2015-03-04T04:45:24
8 Modification Date @ m

=
9 Temperature 298.2 (o)
10 Number of Scans 16
11 Spectrometer 376.50 \ /
Freguency
12 Spectral Width 89285.7
13 Lowest Frequency -82292.5 (@) A _
14 Nudeus 19F __
15 Acquired Size 65536 \
16 Spectral Size 131072 , F |
Vv U |
\
RS — S
1 1 T || v 1 ]
-59,75 -59.80 -59.85 -59.90 -59.95 £0.00
f1 (ppm)
| 1 T \4 1 s 1 y I T |l T T T T v 1 Y 1 Y I Y 1 . 1 T T ¢ I
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -150
f1 (ppm)
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518 'H NMR of 1d

Parameter

1 Data File Name
2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
)

Temperature
10 Number of Scans

11 Spectrometer Frequency 500.13

12 Spectral Width

13 Lowest Frequency
14 Nudleus

15 Acquired Size

16 Spectral Size

Value

C:/Users/ Dr. Sangit Kumar/ Desktop/ Sadhan NMR/ Sangit-S1-260(500MHz)/ 1/ fid
Sangit-51-260(500MHz)

Bruker BioSpin GmbH

nmrsu

CDCI3

zg30

2014-12-09T06:25:57

298.0
16

NH

10000.0 O
-1935.0 \ /

1H —

32768

65536

\‘_F i O _ ,|.[ __[,’

0o o B Oo = 0 0 o
<< c coe. < < < <
—_—— NN — - — —_ —_ o (=}
T ) 1 Y I I \S I T y I N I 1 ¥ |l T Y I \ I 1 1 \ ] y I & ] 1 & 1 v ] . 1 ) I 1 ) I
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
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S19 *C NMR of 1d

o 0 o oMY e
(=} o (351 ST 0~ O - 0 o
= v f TN Om o O O Gt 0"
O vy < oot NN N — i o— <
— — B —— — —— — — o~ o~ o™
IS8T 71T 3 ey = % s 1T
] o0 =~ O W o =) %]
o oA Fln QA RES = A =
I S _ |
Parameter Value
1 Data File Name C:/ Users/ Dr. Sangit Kumar/
Desktop/ Sadhan NMR/ Sangit-
$1-260(500MHz)/ 2/ fid
2 Title Sangit-51-260(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpa30 \_ _
7 Acquisition Date 2014-12-09706:30:00 W N ’ | S P i gl
8 Modification Date
o
9 Temperature 298.0 % o b v kb o oA T T
10 Number of Scans 71 134 132 130 128 126 124 122 120 118
11 Spectrometer Frequency 125.76 f1 qu:._v
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
Irshmatiidamorisniy T i A S D A A T o . TN
1 v, 1 v I T 1 Y |l |l v ] T T . |l L T ] 1 |l 4 1 T 1 |l
190 180 170 160 150 140 130 120 110 Homo ( Vwo 80 70 60 50 40 30 20 10
1 (ppm
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520 *H NMR of 3d

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ Sangit-S1-314/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2g30
7 Acquisition Date 2015-03-13T06:02:29
8 Modification Date
S Temperature 298.2
10 Number of Scans 16
11 Spectrometer Frequency 400.13 \ /
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7 —
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
[ ]
| [/ b
[l )
L AU |
B | —— \._ U 2 Prommreny NEPCHT QU | - »&?L_F e \.\rr:u o . - \—
: fany R
o oo — ™ o
I Y I I 1 1 \ 1 T ¢ I 1 1 J 1 T 1 1 I I S Y I s I 1 T T
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, 2.0 1.5 1.0 0.5
f1 (ppm)
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$21 *C NMR of 3d

< o - MYV NTO T M
Q= ) TN Mgn NG — N =2 S g0 00. e
o 0 WL O x o O —
v O 0NN NN NN NN 0 o~ ¥ - O
— pot SR - S gt Sl Shb St St SR, ~ -3 oo []
Y4 | =N [
Parameter Value
1 Data File Name C:/Users/ Selenium/
Desktop/ Sangit-
$1-314/ 3/ fid
2 Title Sangit-51-314
C13CPD CDCI3 / opt/ " 2
topspin/ nmrsu/ Sangit/ M e
MAR 15 nmrsu (3
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2apg30 >(>
Sequence \)\
7 Acquisition 2015-03-16T15:50:30 w /> _ P | _,
Date T A 3\\ |
| L \ 4
8 Modification fxﬁ??sr.:(}_ .\J ?...a Fs)\ >}3 2é<.§,
Date ¥ T )¢ T 4 T ¥ T
9 Temperature 298.2 76.50 76.40 d ! : 1 : ! ; ! : !
10 Number of 2000 3. AUUBV 44.5 44.0 43.5 43.0 42.5
Scans f1 (ppm)
11 Spectrometer 100.61
Frequency
12 Spectral Width 24038.5 o
13 Lowest -1958.9 \
Frequency 4
14 Nudleus 13C
15 Acquired Size 32768 (&)
Ll
16 Spectral Size 65536 [T
Il _ * _ | _ | oL
1 1 I \ 1 1 ] 1 v 1 ] T 4 1 1 I 4 T 4 1 ] v T ) 1 ]
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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(o2}
O
[0}
Parameter Value & @
H [Xa}
1 Data File Name C:/Users/hp/Desktop/ @
Sangit-53-314/ 2/ fid %
1
2 Title Sangit-5J-314
F19 CDCI3 / opt/
topspin/ nmrsu/ Sangit/
MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu |
5 Solvent cocl3 _;
6 Pulse Sequence zgfign _ _
7 Acquisition 2015-03-13T06:05:22 7 4
Date
8 Modification _ _

Date _\f_ _ ‘ __._J
9 Temperature  298.2 ‘ ._ | __ _
10 Number of 16 [\ __ __ __

S22 °F NMR of 3d

g\ \

Scans ll\\_ \ K /\\\ /
11 Spectrometer  376.50 P R O

Frequency
12 Spectral Width 89285.7

v 1 v T . 1 . 1

13 Lowest 82292.5 -59.80 -59.85 -59.90 -59.95

Frequency 1 (ppm)
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072

|
A M
) 1 o 1 Y I T I . I o ] . 1 P T y T v 1 L ] - 1 b T ) 1 ) T L I . 1 1 1 S T
-10 -20 -30 -40 <0 -€0 -70 -80 -30 -100 -110 -120 -130 -140 -150 -160 -170 -180 -1%0

f1 (ppm}
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523 'H NMR of 1e

Parameter

1 Data File Name
2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7
8
E]

C:/ Users/ hp/ Desktop/ Sangit-S1-250(500MHz)/ 1/ fid

Sangit-5-250(500MHz)
Bruker BioSpin GmbH

nmrsu
CDCI3
zg30

Value

Acquisition Date 2014-11-17T12:47:38
Modification Date
Temperature 298.4
10 Number of Scans 16 o~
11 Spectrometer Frequency 500.13 m
12 Spectral Width 10000.0
13 Lowest Frequency -1934.5
14 Nudeus 1H
15 Acquired Size 32768 T
16 Spectral Size 65536 4
|
|
|
a
= |L§L Lﬁ- ‘bv F’ -L IL e [v.r\_.f,ltk._’.(lr\- A
2L ek L W.
— — o — o — —— (48]
I 3 T % 1 I I v I T ) 1 1 1 T J 1 Y I T J 1 T o} I y I 1 &
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0
f1 (ppm)
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S24 *C NMR of 1e

— [ee) o QO M T 0N
[(a} T o Mm — O~ O O
o) M~ 0 m —OMNO Q)
o (o)) (o) m O T O™~ ™~
w0 < < m NN «
- - ~— - ™ o
| | A |
Parameter Value
[e0] o~ O O M 0N
1 Data File Name C:/Users/ hp/ Desktop/ Sangit- % & % ﬁ e %
53-250(500MHz)/ 2/ fid 0 o P 0. 60, I~
2 Title Sangit-51-250(500MHz) ~ 3 = ot Sl L R
3 Origin Bruker BioSpin GmbH m N/ _L:__
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-11-17T13:15:09 T _
8 Modification Date 4
9 Temperature 298.8 o |
10 Number of Scans 512 ! t
11 Spectrometer 125.76 |
Frequency
12 Spectral Width 29761.9 N v
13 Lowest Frequency -2306.2
T T * T T T v T
14 Nucleus - 140 138 136 134 132 130 128
15 Acquired Size 32768 | 1 (ppm)
16 Spectral Size 65536
|
I
|
I 1 I I S T y T I 1 1 T I I T T I
130 180 170 160 150 140 1320 120 110 100 30 &0 0 40 30 20 10
f1 (ppm)
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525 'H NMR of 3e

Parameter

1 Data File Name
2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7
8
E]

Value
C:/ Users/ hp/ Desktop/ Sangit-S1-313f 1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ MAR 15 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

zg30

Acquisition Date 2015-03-10T05:09:32
Modification Date
Temperature 298.2
10 Number of Scans 16 o
11 Spectrometer Frequency 400.13 (@]
12 Spectral Width 8196.7 Zz
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
f
\\\ i_‘ /]
! ! J
L |
) {| S ] O i LE,I»E» |I:\FL_(\\F|\./| y 3
S ang T
s o — — m
I T T I S T Y 1 ) 1 s T T T T e I ] 1 1 T J 1 1 I 1 ] y 1
10.5 10.0 3.5 3.0 8.5 8.0 7.5 7.0 6.5 6.0 50 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0

5.5
f1 (ppm)
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$26 *C NMR of 3e

Parameter

1 Data File Name

—153.489
—149 587
138.067
137.553
129614
128.799
128.105
128.046
126.169
123423
122730

%
¥

Value

C:/ Users/ hp/ Desktop/
Sangit-5-313/ 3/ fid

77.306

43.962
26.739

—43.962

2 Title Sangit-51-313
C13CPD CDCI3 / optf
topspin/ nmrsu/ Sangit/ ~
MAR 15 nmrsu (o]
3 Origin Bruker BioSpin GmbH z
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpg30 _
7 Acquisition Date 2015-03-10T15:20:53 @)
8 Modification _ _
Date \_ __F
9 Temperature  298.2 _«}.?:qs._‘.cs _c.S\ W W o ....;ff\r.x.ﬁs..ﬁif.s.\__\\: v
10 Number of 512
Scans
11 Spectrometer  100.61 .m_ 2 t_ 2 ! t.o ) a_ S i 3_0
Frequency : ) 1 (ppm) ) *
12 Spectral Width  24038.5
13 Lowest -1958.9
Frequency
14 Nudeus 13C J
15 Acquired Size 32768
16 Spectral Size 65536
|
|
Iy !
|
|
— ‘ ; : N » | —I‘ | |
I 1 1 I I T I T 1 1 T 1 1 T 1 1 I 1
130 180 170 160 150 140 130 120 110 100 20 80 70 ] 50 40 0 20 10
ft (ppm)
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o
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Q
Parameter Value 2
1
1 Data File Name C:/Users/ hp/ Desktop/
Sangit-53-313/ 2/ fid
2 Title Sangit-51-313
F19 CDCI3 / opt{ topspin/
nmrsu/ Sangit/ MAR 15 nmrsu |
3 Origin Bruker BioSpin GmbH o )
4 Owner nmrsu m _
5 Solvent CDCI3
6 Pulse Sequence zafign _
7 Acquisition Date 2015-03-10T05:12:20
8 Modification Date _ ;
9 Temperature 298.2 __.._ _ _‘__
10 Number of Scans 16 _ [ _ ; [
11 Spectrometer 376.50 _ _ _ [
|
Frequency | .# __ I ( _
12 Spectral Width 89285.7 ___ .C\_ \ /\ !
13 Lowest Frequency -82292.5 = \
14 Nudleus 19F - e
15 Acquired Size 65536
16 Spectral Size 131072 ! T — T T
-59.95 -60.00 m.a%.o.v.V <£0.10 -60.15
1 (ppm
D
o™
(T
o
o
Z
LL
m I 4 1 S T y 1 g | ’ I I 1 I Y T I S 1 I Y 1 I 1 v T T 1
N~ 0 -10 -20 -30 40 -50 -€0 -70 -50 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
Qu f1 (ppm)
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528 'H NMR of 1f

Parameter

Data File Name
Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

W 0N bW N

Temperature
10 Number of Scans

Value

C:/Users/ Dr. Sangit Kumar/ Desktop/ Sadhan NMR/ Sangit-51-264(500MHz)/ 1/ fid
Sangit-51-264(500MHz)

Bruker BioSpin GmbH

nmrsu

CDCI3

2g30

2014-12-09T05:55:06

298.0
16

11 Spectrometer Frequency 500.13

T8
12 Spectral Width 10000.0
13 Lowest Frequency -1935.0
14 Nudleus 1H I
15 Acquired Size 32768 Z
16 Spectral Size 65536 o
/7 \
|
|
“ 1 |
| \ 1 |
I
| _ l J
J ﬁ L J CE—— = S | | e . s Y, |
i | Jd
Moo IR b _
o= < 0N o —_ o
- < = g A = < <
—_—— (2] —_—— —_ —_ o
T T v T v T v T v T T v T y T b 1 N 1 Y M T ¥, T . v T v T »
10.5 10.0 9.0 8.5 8.0 735 7.0 6.5 6.0 5.5 5.0 4.0 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
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P =] o0 —~ O B O MmO
o S 6 o~ mMmM0 O XO® ~
Vel e o T — T OO g
b0 = o e S o P S T b x
SNV _ e I
— =
o S
v < 4
o g
Parameter Value \ !
1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/
Sadhan NMR/ Sangit-53-264(500MHz)/ 2/
fid
2 Title Sangit-53-264(500MHz) L
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CcDClI3
6 Pulse Sequence 2gpg30 I _ _
7 Acquisition Date 2014-12-09T06:20:16 Zz ;.:?(c!s?(;?t)&v\()&{\_. \J
8 Modification Date \ / O
K Y T T ¥ T v T y T
9. Iompatie 25 _ 165.5 164.5 163.5
10 Number of Scans 400 f1 (ppm)
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
Y
—
(T
o
o
Pz
O
B T . T 4 T A T M | | M T M |l v |l M T T \J T M T L T T v T v T v T |l
o)) 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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S30 'H NMR of 3f

Parameter

Data File Name

Title
Origin
Owner

Pulse Sequence
Acquisition Date
Modification Date

1
2
3
4
5 Solvent
6
7
8
E]

Value
C:/ Users/ hp/ Desktop/ Sangit-SJ-AA-121/ 1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ FEB15 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

zg30
2015-03-02T08:45:54

Temperature 298.2
10 Number of Scans 16 w
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
)
| [/
\ f
| / \
\1.. — \"* S = véP sf‘nl!lk— rliﬁ;.lk/ "
o (R Ne) 0 ™~ o
o (oRe e o o Q
o o — M — m
T v ] . 1 ] v T I J 1 . I $ T 1 1 T 1 I I I ® I & I - T I I 1
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0
f1 (ppm)
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S31 *C NMR of 3f

m oo =Y —AN ™ — 0L W
[@Re)] o [sem} NNy~ WO T (o)} ™~ m
M~ 0 - QOQWmolnm T [0 o}
W0 M < o ™ LN LN N B s oy
O O n oy NN (e} m (e}
— = — — o o ~ < o
\ ! I | =~V |
~ um;m o o ~— 00 wmn
N O NN O~ O
mN - O Wmno n
SR8 88 W8 §
Parameter Value L R — — ~
1 DataFile Name C:/Users/hp/Desktop/ [ | | |7 | %
Sangit-S]-AA-121/ 4/ fid Mw
2 Title Sangit-51-AA-121
C13CPD CDCI3 / optf

topspin/ nmrsu/ Sangit/
FEB15 nmrsu

[T
|
3 Origin Bruker BioSpin GmbH |
4 Owner nmrsu
5 Solvent cncl3 | _
6 Pulse Sequence 2gpg30 m & v_
) I\
7 \ H . - WA\ ./1_ /r..f F{.\f{.{!
8
9

Acquisition Date  2015-03-02T12:29:24
Modification Date
Temperature 298.2

10 Number of Scans 512

11 Spectrometer 100.61

T T T ¥ T T T T T T v T v T
124 122 45 43

4
f1 (ppm)

Frequency
12 Spectral Width ~ 24038.5
13 Lowest -1958.9
Frequency
14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 65536

S80

I Y T b2 U \J 1 - 1 . I N I 4 I N T ./ I - T ¥ I L I D T T I ¥ I K I y I
150 180 170 160 150 140 130 120 110 100 S0 &0 70 0 50 40 30 20
f1 (ppm)



S81
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o) s}
o 3 a
e : a
0
— 1
Parameter Value
1 DataFile Name C:/Users/hp/Desktop/ |
Sangit-SJ-AA-121/ 2/ fid
2 Title Sangit-5J-AA-121 —_
F19 CDCI3 / opt/ topspin/
nmrsu/ Sangit/ FEB15
nmrsu w
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3 i ‘_
6 Pulse Sequence zgfign _ _
7 Acquisition Date 2015-03-02T08:48:50 _ _ #
8 Modification Date _ _ _
9 Temperature 298.2 | __ _ _ _ _
10 Number of Scans 16 __ ¥ ff ) (
11 Spectrometer  376.50 ——— M
Frequency
12 Spectral Width ~ 89285.7
b 1 y. 1 T % I y T
13 Lowest 82292.5 -59.85 -59.0 59.95 -60.00 -60.05
Frequency f1 (ppm)
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
1
Y
o™
(T
o
o TS
Z
LL
m I U T & 1 Y I Y I I ¥ T S T v T 4 I ’ I . 1 ) 1 \
[N 0 -10 -20 -30 -40 -%0 -100 -110 -120 -130 -140 -150 -160
% f1 (ppm)



S33 'H NMR of 1g

Parameter

1 Data File Name

C:/ Users/ hp/ Desktop/ Sangit-AA-104(500MHz)/ 1/ fid

Value

2 Title Sangit-AA-104(500MHz)
PROTONRO CDCI3 / opt/ topspin/ sangit nmrsu 3
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2015-02-09T05:12:55 —
8 Modification Date O
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13 T
12 Spectral Width 10000.0 Z
13 Lowest Frequency -1911.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
| _ | || | i
| ol

-__,,, L ALK Vﬁ L bk

o b o i e — — o

— o o OO0 Qo Qo Qo Q

— O N N — — ™M

I ] I s I T Y 1 I S I \ I T 1 I S ] T L 1 I 1 I 1 I I
10.5 10.0 9.5 9.0 8.5 80 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
f1 (ppm)
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S34 *C NMR of 1g

64.024
—143.346
—138.116
—133.496
—127.716

~—
Parameter | Value

1 Data File C:/Users/ hp/

Name Desktop/ Sangit-
AA-104{500MHz)/ 2/
fid

2 Title Sangit-
AA-104(500MHz)
C13CPD CDCI3 / opt/
topspin/ sangit nmrsu
3
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2gpg30
Sequence
7 Acquisition 2015-02-09T05: 16:05
Date
8 Modification
Date

9 Temperature 298.0
10 Number of 70

Scans

11 Spectrometer 125.76
Frequency

12 Spectral 29761.9
Width

13 Lowest -2306.2
Frequency

14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 65536

NH

—120.790
—116.865

Cl

7 \

—133.790
133581
133,496

?

129.147
128363
—127.716

.

—24 682

I . I S I U I 4 I \; T
190 180 170 160 150 140

110

100 S0

f1 (ppm)
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S35 'H NMR of 3g

Parameter Value

1 Data File C:/Users/ hp/

S84

Name Desktop/ Sangit-
AA-138/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu _
3 Origin Bruker BioSpin GmbH O
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2g30
Sequence
7 Acquisition 2015-04-06T07:07:34
Date
8 Modification
Date
9 Temperature 298.3
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7 } _.
13 Lowest -1713.7
Frequency ‘
14 Nudeus 1H [
15 Acquired Size 32768 ‘ [ \
16 Spectral Size 65536 _ [l
)
% el B =)
S S8 o S
o~ [ B o BN
T ¥ T T T T ' T : T T T ’ T J T 1 y T : T v T
10.5 10.0 9.5 9.0 8.5 80 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)



$36 *C NMR of 3g

I M= TMMOm OO0 Q0
L CSCUW =T VI I~ OO = o vy
< Wrs OO ROV Vi N L] ™ bt
wy MM AN NN N NN NN o o~ 0
bt it (R S B G B B S S = - I}
_ N e———
Parameter Value
1 DataFile Name C:/Users/hp/Desktop/ mu.
Sangit-AA-138/ 3/ fid 2
2 Tite Sangit-AA-138
C13CPD CDCI3 / opt/ o
topspin/ nmrsu/ Sangit/
APR15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu :
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-04-06T15:03:32
8 Modification
Date
9 Temperature 298.2
10 Number of Scans 512
T T T
11 Spectrometer 100.61 76.85 76.80 76.75
Frequency f1 (ppm)
12 Spectral Width  24038.5
13 Lowest -1958.9 !
Frequency
14 Nudeus 13C
15 Acquired Size 32768 |
16 Spectral Size 65536
1!
| |
| k
1 v I s 1 1 ¥ 1 T 1 1 1 1 ] y 1 T ) 1 1 Y I
150 180 170 160 150 140 130 120 110 100 90 70 €0 50 10
f1 (ppm}
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el
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v

Parameter Value
1 Data File C:/ Users/ hp/ M
Name Desktop/ Sangit- 0
AA-138/ 2/ fid
2 Title Sangit-AA-138 —
F19 CDCI3 / opt/ O
topspin/ nmrsu/ Sangit/
APR15nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zafign
Sequence
7 Acquisition 2015-04-06T07:10:28
Date
8 Modification
Date T T T
9 Temperature 298.2 -59.9 -80.0
f1 (ppm)
10 Number of 16
Scans
11 Spectrometer 376.50
Frequency
12 Spectral Width 89285.7
13 Lowest -82292.5
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
(@)
™
(¥
o
o
Z
LL
o
— T . 1 y I \ 1 ’ T . 1 I ] 1 1 . I 1 1 1 T 1 1 1 T
N~ 0 -10 20 -30 -40 -50 -60 -70 -80 -0 -100 -110 -120 -130 -140 -150 -160 -170 -180
mw f1 (ppm)

586



538 'H NMR of 1h

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ Sangit-51-252-(500MHz)/ 1/ fid
2 Title Sangit-5-252-(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2g30
7 Acquisition Date 2014-11-21T04:48:34 m
8 Modification Date
S Temperature 298.8
10 Number of Scans 16
11 Spectrometer Frequency 500.13 W
12 Spectral Width 10000.0
13 Lowest Frequency -1934.5 S
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
( |
__ |
L’( - ﬁ»\‘v—. : ‘;I| — U M
— O NN - — ™M
I v 1 I I L T s I y I S I Y 1 - T I Y I I 1 T | T I 1 1 1 1
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 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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$39 *C NMR of 1h

[e0] — —— N O
o m WM NSNS O
— M ~N— =N 3
< m Mo 00WwWo W O
0 < mm NN — -+
~— - v v v - -l o
| D R e
nm—w - — N O <
Mo ™m m ol — ™~
arn LTy 3l e n
mmm o 00 00 I~ O
Parameter Value mmm m NN N
1 Data File Name C:/ Users/ hp/ Desktop/ | A | A |
Sangit-53-252-(500MHz)/ 2/
fid I
2 Title Sangit-53-252-(500MHz) _
3 Origin Bruker BioSpin GmbH .
4 Owner nmrsu o I
5 Solvent CDCI3
6 Pulse Sequence zgpg30 i’ |
7 Acquisition Date 2014-11-21T04:55:12 T q § _
8 Modification Date = - -
9 Temperature 299.1 (@)
U 1m 180 T K T = T . T T T = T b T r T
10 Number of Scans 134 133 132 131 130 129 128 127 126
11 Spectrometer 125.76 f1 (ppm)
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2 !
14 Nudeus 13C |
15 Acquired Size 32768
16 Spectral Size 65536
|
|
N AT W
] 1 1 1 T 1 4 I ¥ I 1 I I Y 1 J T Y I J I Y I S I 1
130 180 170 160 150 140 120 120 110 100 30 20 70 €0 ] 40 30 10
f1 (ppm)
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540 'H NMR of 3h

Parameter

1 Data File Name
2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
E]

Temperature
10 Number of Scans

Value

C:/ Users/ hp/ Desktop/ Sangit-AA-118/ 1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ FEB15 nmrsu
Bruker BioSpin GmbH

nmrsu

CDCI3

zg30

2015-02-25T05:16:55

Br

298.2
16

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
|
| \ “\
|
| /|
. 1l /
“ Cr b ) _r l
) o N I 0 R W &V A
0 O 00 oY a O o
o Q OQO o Q Q
o oo — o™
1 y I % 1 I s 1 Y 1 Y I S I N I . I 3 1 J 1 e 1 v 1 |/ ] P ] . I N I = I Y T
10.5 10.0 3.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0

5.5
f1 (ppm)
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S41 *C NMR of 3h

B 5 RRATRRMRY 3 o P
& B a8 REAN O o 0
— — oA o o o m~ =T
| | e ———— | _ _
[42]
Parameter Value o ™~
) m
1 DataFile Name C:/Users/ Selinium/ @ & <
Desktop/ Sangit-AA-118- O _
11/ 1/ fid _'_/
2 Tite Sangit-AA-118-11
C13CPD CDCI3 / optf
topspin/ nmrsu/ Sangit/ fl \
FEB15 nmrsu \ |
3 Origin Bruker BioSpin GmbH ___
4 Owner nmrsu \\ /\/\
5 Solvent CDCl3 N,
6 Pulse Sequence zgpg30 /
7 Acquisition Date 2015-02-26T04:06:31 S \)\ ' _
8 Modification -2 _ ‘L_ o f 5\ /?_:L {:“ it
Date .1_,\. e ' ,_}2.;
/ 1YV
9 Temperature 298.2 i
10 Number of 246
Scans T ———— 1 — T T
11 Spectrometer  100.61 _ 76.85 76.75 445 440 435 43.0
Frequency f1 (ppm) f1 (ppm)
12 Spectral Width  24038.5
13 Lowest -1958.9
Freguency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
1
_ |
| — !
AR | Y T ST N
T X T X v T v T T T v T v, T o T o) T 4 T Y T L T * T L T ’. T . T v T v
190 180 170 160 150 140 130 120 110 HOmo ( mvo 80 70 60 50 40 30 20 10
1 (ppm
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S42 °F NMR of 3h

™~
(o}
o).
(o2}
Tp}
1
Parameter Value |
1 DataFile Name C:/Users/hp/Desktop/
Sangit-AA-118/ 2/ fid W
2 Title Sangit-AA-118 e}
F19 CDCI3 / opt/ topspin/ - m
nmrsu/ Sangit/ FEB15 2] {
nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgfign
7 Acquisition Date 2015-02-25T05:19:41
8 Modification |
Date _A
9 Temperature 298.3
10 Number of Scans 16 __
11 Spectrometer ~ 376.50 7
Frequency
12 Spectral Width ~ 89285.7 _
13 Lowest -82292.5 f _ A
Frequency ___ ; __
14 Nudeus 19F __ _ _ __
15 Acquired Size 65536 ; _. _ _ ___
16 Spectral Size 131072 \ ( g_ __ __ .
]\ Vo
: s N
1 T v 1 v T v T
-59,85  -59.90  -59,35  -80.00  -60.05
f1 (ppm)
L
Y T - 1 1 I ) I S T 4 1 y T 1 T S 1 1 ] ' 1 L ] ) T S 1 T | T
-10 -20 -30 -40 -50 -60 -70 -80 -50 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
f1 (ppm)
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S43 'H NMR of 1i

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ Sangit-S]-AA-88(500MHz)/ 1/ fid
2 Title Sangit-5J-AA-88(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2014-12-017T06:36:10
8 Modification Date
S Temperature 288.0
10 Number of Scans 16 )
11 Spectrometer Frequency 500.13 =
12 Spectral Width 10000.0 o
13 Lowest Frequency -1934.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 W

(@]

592

305— =

0 O Mo NG
QQ QoM Oo—o
— =N
I o I N T B I I N I B I . T N I e
10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5



S44 °C NMR of 1i

~ < O MMmowm oy
— — Mm O ooMno O (o}
a O m n vIvoow ¥ =
T O ™ M ™~ MY o NS
O O < m O~~~ - Ta}
— ~— - o n
I I e~ M I
4] ™~ O M~ M o o
o o M n Qo ~ o]
0 o n K Ouw o)) O
0 < M g O~ m o
0] m M (o I oY R o¥ | o &~
i ™ - — - -
Parameter Value | \/ | (P
1 DataFile Name  C:/Users/hp/Desktop/
Sangit-SJ-AA-83(500MHz)/
2/ fid |
Title Sangit-S1-AA-88(500MHz)
Origin Bruker BioSpin GmbH ! ! _
Owner nmrsu e (
Solvent CDCI3

(=l e N T Y R S P )

Temperature 298.0
10 Number of Scans 512

T b T 2 T b 1 ) T v. T N T ¥ T
134 132 130 128 126 124 122 120

_
Pulse Sequence  zgpg30
Acquisition Date  2014-12-01T08:00:44
Modification Date

11 Spectrometer 125.76

593

24692

f1 (ppm)
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
|
1] |
1 |
|
y o’
1 3 T L I S I .4 I \d T . 1 N 1 ) 1 J T Y I S I s I . 1 ] T
150 180 170 160 150 140 130 120 110 100 %0 80 70 60 50

f1 (ppm)



S45 'H NMR of 3i

Parameter

Data File Name
Title

Origin

Owner

1

2

3

#

5 Solvent
6 Pulse Sequence
7 Acquisition Date
8 Modification Date
S Temperature

10 Number of Scans

Value

C:/Users/ hp/ Desktop/ athira/ Sangit-AA-71/ 1/ fid
PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ NOV 14 nmrsu
Bruker BioSpin GmbH

nmrsu

CDCI3

2g30

2014-11-05T14:31:56

298.3
16

()
=
(@)

11 Spectrometer Frequency 400.13

12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
[
I |
| \ | /]
t\i L rf—.:F‘ » M e sEr&F ¥ 9 I 1S
o~ O Qg — o — N w
—Q —o0Q-! Q m m Q
— mMm — — — m — — m
I Y 1 Y 1 I I T % ] y 1 y I 1 y I Y I J 1 I I ) T % 1 J I 4 I 1 ) I Y 1
10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

594



S46 °C NMR of 3i
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Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-S3- n4./_ M ™ __H W % B
AA-126/ 3/ fid HA o B8 n i
2 Title Sangit-51-AA-126 a@ N W N 9 s
C13CPD CDCI3 / opt/ o o — — <+
topspin/ nmrsu/ - _ | | |
Sangit/ MAR 15 nmrsu ’
3 Origin Bruker BioSpin GmbH ‘
4 Owner nmrsu I | | (F,}-_f?’c) ’.- {:h dséi\ *,"
5 Solvent  CDCI3 _ _ f
6 Pulse zgpg30
Sequence
7 Acquisiion  2015-03-15T04:30:40
Date T T 1 I
8 Modification r . 5 4.0 ; 435 43.0
Date o i 54 1 (ppm)
9 Temperature 298.2 nMu f1 (ppm)
10 Number of 3000
Scans
11 Spectrometer 100.61
Frequency
12 Spectral 24038.5
Width
13 Lowest -1958.9
Frequency
14 Nudeus 13C

15 Acquired Size 32768

16 Spectral Size 65536

T T 4 T T T y T 3 T ¥ T v T 7 T ¥ T S T y T 2 T 3 T T T
-vo -mo nme nAo Co
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S47 °F NMR of 3i

(0]
(o}
5]
(o))
LN
1
[0}
o))
0
Parameter Value mw
1
1 Data File Name C:/Users/hp/Desktop/ _
athira/ Sangit-AA-71/ 2/ ]
fid I
2 Title F19 CDCI3 / opt/ __
topspin/ nmrsu/ Sangit/
NOV14 nmrsu [ _ _
3 Origin Bruker BioSpin GmbH W 7 ‘
4 Owner nmrsu _
5 Solvent coai3 7R\ 1 _ \
6 Pulse Sequence zgfign __ __ _ . v__
7 Acquisition 2014-11-05T14:34:38 — [ _ _ [
Date 1 __ _.
8 Modification | ._ [0 ]
Date R _,
\ ]
9 Temperature  298.2 \\_ /\\ /(\ K
10 Number of 16 R es: —_—
Scans
11 Spectrometer  376.50
Frequency ! ; l 2 !
12 Spectral Width 89285.7 k) wmw%uoi bl
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072 !
L 1 y 1 . T S ] y T L 1 v T . I S T ’ T y I . T v I b T 4 ] s T v 1 J T . T
-10 20 -30 -40 -50 -60 -70 -80 -%0 -100 -110 -120 -130 -140 -150 -160 -170 -180 -150

f1 (ppm)
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S48 'H NMR of 1j

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ Sangit-AA-105(500MHz)/ 1/ fid
2 Title Sangit-AA-105(500MHz)
PROTONRO CDCI3 / opt/ topspin/ sangit nmrsu 6
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDClI3
6 Pulse Sequence 2g30
7 Acquisition Date 2015-02-16T06:34:57
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16 T
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1935.0
14 Nudeus 1H T
15 Acquired Size 32768 Z
16 Spectral Size 65536 (@]
% -y ;»F LI g’ ' ey
Gt Siiaens 2 4 :
™ R I o B B B o B o R o | — ~— o™
1 1 Y ] H 1 1 4 ] Y 1 e 1 Y ] U 1 1 Y 1 1 1 1 1 T | T T 1 T
10.5 10.0 3.5 3.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm}
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S49 *C NMR of 1j

~ oy M oW M
o~ ™~ 00 <+ M ONOD N o
M~ ™ O =M O LB
™M ™ MOMNTO W o
[(o} < Mmooy — B
~— ~— o - o~
_ SSEE L PR v+ o ows
— (o] [v0] Tp} < — M M~
o) = e] €] e — M~ N
O L m — o Q0 ™~ I~
0 o 9 i3 1) QS b
Parameter Value
I _ _ [ N
1 Data File Name C:/ Users/ hp/ Desktop/
Sangit-AA-105(500MHz)/ 2/
fid I | | Iy
2 Title Sangit-AA-105(500MHz)
C13CPD CDCI3 / opt/ topspin/ !
sangit nmrsu 6
3 Origin Bruker BioSpin GmbH _ _
4 Owner nmrsu (8]
5 Solvent cpcli3 whéi {(;SL Netwaray
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-02-16T06:47:44 HE S L TN R Tl T L . )
8 Modification Date z e BE R O B
9 Temperature 298.0 (@)
10 Number of Scans 219
11 Spectrometer 125.76
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency  -2306.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
] !
|
|
1] 1 Y 1 T Y 1 - 1 Y I > I Y 1 4 ] . 1 s I . T Y T b 1 1
130 180 170 160 150 140 130 120 110 100 20 80 70 €0 50 10
f1 (ppm)
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S50 *H NMR of 3j

Parameter

1 Data File Name
2 Tite

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
9

Temperature
10 Number of Scans

Value

C:/ Users/ hp/ Desktop/ Sangit-S]-AA-125/ 1/ fid
PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ MAR 15 nmrsu
Bruker BioSpin GmbH

nmrsu
CDCI3
2030

2015-03-14T04:59:21

298.2
16

11 Spectrometer Frequency 400.13

S99

12 Spectral Width 8196.7 —_
13 Lowest Frequency -1713.7 O
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
i [ |
\ I | |
I I
,.t \K % | A LA
., ), [ UL 0% O yape.. | AL A S
MO IMNONT OM — ™~
OO oo O o
— ™ — N — m
I Y 1 1 I Y 1 1 I y 1 ) 1] L 1 L T o ] S T ) 1 -] I y 1 s 1 . I v T ’ 1 y I y 1 . ]
10.5 10.0 3.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)



o o~ O ~NOMNOOOWNMO
[0} mMm oMU O N W OoOLWn o o0 —
m X NN —00 MmO WY = ™~ m
< M~ OO WO (5} o] LN
N m M [ R s B oV B oV IR o I SV I o ) ™ 0]
— — B e e e e e e R e ™~ o o
| | | rrrp——————— |
Parameter Value
1 DataFile Name C:/Users/hp/Desktop/
Sangit-SJ-AA-125/ 3/ fid
2 Title Sangit-S1-AA-125 P
C13CPD CDCI3 / opt/ Q> B QN oa 2 %
topspin/ nmrsu/ Sangit/ T O n In<s —oam <
MAR 15 nmrsu < - — @ N~ |
m m m NN NN N
3 Origin Bruker BioSpin GmbH — M_ — 1/1 — .ﬂ —
4 Owner nmrsu _ _ f ~ f i
5 Solvent CDCl3 | =
6 Pulse Sequence zgpg30 / m
7 Acquisition Date 2015-03-14T10:51:56 _ i i |
8 Modification
Date m |
9 Temperature 298,2 1 \/ .\/
10 Number of Scans 512 _ \ _ ‘
|
11 Spectrometer  100.61 Ll / PPl fz S A
Frequency
12 Spectral Width ~ 24033.5 o e > — _
13 Lowest -1958.9 134 133 132 131 130 129 128 127 77.00 76.95 76.90 44 43
Frequency f1 (ppm) 1 (ppm) f1 (ppm)
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
T
_ |
P
(T
o i — - L4 Moty " °w
B o e s W e
o
Pz
O
[32]
— T v T I S T 4 1 y 1 Y 1 e 1 Y 1 e T v T T 1 1 ] 1 1
— 130 180 170 160 150 140 130 120 110 100 0 70 &0 0 40 20 10
% f1 (ppm)
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S52 %F NMR of 3j

<
[¢0]
Parameter Value (o]
&
1 Data File Name C:/ Users/ hp/ Desktop/ 1
Sangit-51-AA-125/ 2/ fid
2 Title Sangit-51-AA-125
F19 CDCI3 / opt/ topspin/
nmrsu/ Sangit/ MAR 15
nmrsu M
3 Origin Bruker BioSpin GmbH %
4 Owner nmrsu el
5 Solvent CDCI3 — _
6 Pulse Sequence  zgfign o ;
7 Acquisition Date  2015-03-14T05:02:12 >
8 Modification Date
9 Temperature 298.2 7 7
10 Number of Scans 16 _ _
11 Spectrometer 376.50 = il .
Frequency : _ __,
12 Spectral Width 89285.7 | # _ __ |
13 Lowest Frequency -82292.5 \_ f “ / \ |
14 Nudeus 19F / / /
U/
15 Acquired Size 65536 e —
16 Spectral Size 131072
1 1 ] ]
-53.30 -59.95 -£0.00 -£0,05
f1 (ppm)
N
b I v I J 1 ) I ) I L I T I I % T Y T L I L/ I - I S 1] 1 1 I 1
-10 -20 -30 -40 -50 -60 -70 -80 -30 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
f1 (ppm)
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$53 'H NMR of 1k

Parameter Value

1 Data File Name C:/ Users/ hp/ Desktop/ Sangit-S1-26 AS00MHz)/ 1/ fid

2 Title Sangit-5-267(500MHz)

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent CDCI3

6 Pulse Sequence zg30

7 Acquisition Date 2014-12-10T10:05:48

8 Modification Date

S Temperature 288.0

10 Number of Scans 16 ~

11 Spectrometer Frequency 500.13 ()

12 Spectral Width 10000.0 z

13 Lowest Frequency -1934.5

14 Nudeus 1H

15 Acquired Size 32768

16 Spectral Size 65536 W

O
| |
18Li
‘.‘L‘P{*IL,/ [»i;:‘h Lﬁ N BT\ - N
Saik & uid 5 :
Y N - — v i ~— (48]
I 1 I ] Y 1 e 1 ' I y I Y 1 : T T Y I 1 T T I 1 1 T T ] 1
10.5 10.0 2.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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S54 *C NMR of 1k

[e0] — N 0000 WL O ™~
o n wm NN 000 m~
o] N: 0N m—=00wod o G0
3 22 BBAYES <
K-l TS W (] ™~ @M Q =  —Hoo ™
(o} mMm oy o Q0 ™~ [te}
m mmm m oo o
~—i i vt i i v -~
| N1/ N/
1
Parameter Value | | |
|
1 Data File Name C:/ Users/ hp/ Desktop/
Sangit-51-267(500MHz)/ 2/ ~
fid m _
2 Title Sangit-53-267(500MHz) !
3 Origin Bruker BioSpin GmbH !
4 Owner nmrsu _ _a
e o
5 Solvent CDCI3 T
6 Pulse Sequence  zgpg30 Z ——————————
7 Acquisition Date 2014-12-10T10:21:02 (@) 136 134 132 130 128 126
8 Modification Date 1 (ppm)
9 Temperature 298.0
10 Number of Scans 512
11 Spectrometer 125.76
Frequency
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
[
14 Nudeus 13C |
15 Acquired Size 32768 ; _
16 Spectral Size 65536 -
[
|
| |
| — — ‘_
1 L/ 1 I J 1 ! T d I J I \ 1 -] ] I T L I L ] ’ T v T Y I ¢ 1 e T U T
130 180 170 160 150 140 130 120 110 100 20 £ 70 €0 50 40 30 20 10
ft (ppm)
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S55 'H NMR of 3k

Parameter Value
1 Data File Name C:/Users/ hp/ Desktop/ Sangit-S1-317/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2015-03-11T06:09:08 ~
8 Modification Date m
S Temperature 298.1
10 Number of Scans 16
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
f \ (
| ]
|l | |
-
k.lfrl_ ,\‘_rltxik !‘ htl me— L »iv . »)\..._ftf\.. ﬁl\

N = .

Q o o o oo o o Q

i — - o ~— — I v m

1 U 1 Y I 1 1 T ) I P | S 1 y I s I S I . I Y I Y 1 3 1 g I . I I ] 1 U
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 20 1.5 1.0
f1 (ppm)
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S56 *C NMR of 3k

™M ™~ — TN OOITNONOW
— O THNOOMMS MM W0 - (o2} <
m ™M n—=mnmnmaoooaow or o 0 Q
m N MG MWL NN N a @
n < MMM e e oo e e ™~ ™M O
— B T T B e e B B B ~ Al ol
[ SN re———
Parameter Value
1 DataFile Name C:/Users/ hp/Desktop/ o
Sangit-51-317/ 3/ fid Py
2 Tite Sangit-53-317 %
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/ ~
MAR 15 nmrsu (o]
3 Origin Bruker BioSpin GmbH z
4 Owner nmrsu
5 Solvent CDCI3 \ /
6 Pulse Sequence zgpg30 —
7 Acquisition Date 2015-03-11T721:43:10
8 Modification
Date

9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer 100.61

BN

-
= L) /
% mummw_.“.__ﬁ%.. S T 3_s5._ Wy _?{ .Z{.‘ f.../f.ﬁii}%
13 Lowest -1958.9
Frequency T T T T T T T v r
45.0 4.5 44.0 43.5 43.0
14 Nudeus 13C £1 (ppm)

15 Acquired Size 32768
16 Spectral Size 65536

150 180 170 160 150 140 130 120 110 100 S0 &0 70 0 50 40 30 20 10 0
f1 (ppm)
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S57 °F NMR of 3k

<
[Xe}
o
o
O
1
Parameter Value
1 Data File Name C:/Users/ hp/ Desktop/ <+
Sangit-S3-317/ 2/ fid %
2 Title Sangit-53-317 m
F18 CDCI3 / opt/ topspin/
nmrsu/ Sangit/ MAR 15
nmrsu _
3 Origin Bruker BioSpin GmbH 02 7
4 Owner nmrsu 2
5 Solvent CDCI3 7 _
6 Pulse Sequence  zafign _ _
7 Acquisiton Date  2015-03-11T06:11:39 A _ A
8 Modification Date __ _ | __ _
9 Temperature 298.2 [ f [ | ,
10 Number of Scans 16 H L _.
11 Spectrometer 376.50 / F_ _M \ \_ _f
Frequency \/ Nt
12 Spectral Width ~ 89285.7 =
13 Lowest Frequency -82292.5 x . 3 -
14 Nudeus 19F £0.00 -60.05 -60.10
15 Acquired Size 65536 f1 (ppm)
16 Spectral Size 131072
|
|
I
Y I 3 1 ] 1 ¥ T ¢ I . 1 y T I ] . 1 T y 1 1 y T 1 I T I 1
-10 -20 -30 -40 50 -€0 -70 -80 -50 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
f1 (ppm)
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5107

S58 'H NMR of 1l

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ Athira/ Sangit-AA-62-US/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ OCT 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2014-10-16T05:40:48
8 Modification Date
S Temperature 298.3
10 Number of Scans 16 m
11 Spectrometer Frequency 400.13 (@)
12 Spectral Width 8196.7 (]
13 Lowest Frequency -1715.7 w
14 Nudeus 1H
15 Acquired Size 32768 T
16 Spectral Size 65536 z
(@)
|
[ [ |/ ; _ .
(l | [l | oo
;fz . }t.ar._l L ___,]b_ﬁ A i S . W -
e — P _ |

88 %898 § - 8 8 &

- - N - - o () o
I S I Y I T 2 T S I I T 4 I I 1 ) 1 1 1 1 I I 1 T T T 1

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
f1 (ppm)



S59 °C NMR of 11

Parameter

[=s

Data File Name

2 Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

L= B S I L ¥ B SO 1)

Temperature
10 Number of Scans

11 Spectrometer
Frequency

12 Spectral Width
13 Lowest Frequency
14 Nudeus

15 Acquired Size
16 Spectral Size

—164.89
—161.07
Rt
f .

—133.54
—12767

Value

C:/ Users/ Selenium/
Desktop/ Sangit/ Sangit-
AA-62-US/ 2/ fid
Sangit-AA-62-US
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/
OCT14 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

zgpg30
2014-10-20T08:24:23

OMe

NH

298.3 ()

71
100.61

24038.5
-1958.9
13C
32768
65536

—120.69

—116.85

~104.89
~103.78

OMe

—55.58

~128.07
~127.67
—123.58
—120.69
—116.85

|
|
W —— r,%%r

T ¥ T v, T ] T X T ¥ T v T M T
130 128 126 124 122 120 118 116
f1 (ppm)

—24.66

150

180 170

100 %0 80 70 &0
f1 (ppm)

10
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S60 'H NMR of 3l

Parameter
1 Data File
Name

2 Title

Origin

Owner
Solvent

(= AT T, B S ¥4 )

Pulse

Sequence

7 Acquisition
Date

8 Modification

Date

Value

C:/Users/ hp/
Desktop/ Sangit-
AA-151/ 1/ fid
PROTONRO CDCI3 /

opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

2g30

2015-04-24T11:48:14

)
=
(®)

OMe

9 Temperature 298.2
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency
12 Spectral  8196.7 _ {
Width
13 Lowest -1713.7
Frequency
14 Nudeus 1H
15 Acquired Size 32768 _ _ _
16 Spectral Size 65536 \. __ \ \
. | | | __
A L\t’.‘: é Al AL i a Lirl)’ A
o N~ N = O o wy
S NG @ T Q o -
— —_— e O oot [ o
1 I L) 1 J I - I I y 1 . T 4 I S I o 1 X I Y I y ] ’ T % T S 1 T ) I 4 1 I
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0
f1 (ppm}
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S61 °F NMR of 3l

-59.89

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/
Sangit-AA-151/ 2/ fid 2
2 Title Sangit-AA-151 [}) ﬂ.
F19 CDCI3 / opt/ topspin/ = _
nmrsu/ Sangit/ APR 15 o
nmrsu m
3 Origin Bruker BioSpin GmbH o
4 Owner nmrsu |
5 Solvent CDCI3
6 Pulse Sequence  zafign
7 Acquisiion Date  2015-04-24T11:51:50
8 Modification Date
S Temperature 298.2
10 Number of Scans 16 T T T
-53,85 -59.90
11 Spectrometer 376.50 1 (ppm)
Frequency
12 Spectral Width 89285.7
13 Lowest Frequency -82292.5
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
|
M T . ] T e I ¢ T I T T Y I I I I U I 1 T 1 I I
-10 -20 -30 -40 -50 -0 -70 -20 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
f1 (ppm)
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S62 'H NMR of 1m

Parameter Value

1 Data File Name C:/ Users/ hp/ Desktop/ Sangit-AA-106(500MHz)/ 1/ fid
2 Title Sangit-AA-106(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2015-02-18T05:59:22
8 Modification Date —_

(&]
S Temperature 288.0
10 Number of Scans 16 —_
11 Spectrometer Frequency 500.13 ©
12 Spectral Width 10000.0 T
13 Lowest Frequency -1935.5 P4
14 Nudleus H (@]
15 Acquired Size 32768
16 Spectral Size 65536

[ _ |
|||
n _
|k>{ b&Lﬁr.;F! D, _kkes ) 5
PREErEr 2 s :
— O o — o — - m
1 I L 1 I \ I |- 1 S . 1 Y | T I & I I U 1 T J T U T I J I 1 Y 1 T
10.5 10.0 3.5 3.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 20 1.5 1.0 0.5 0.0
f1 (ppm)
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S63 'H NMR of 1m

-

0 0N s WN

Parameter

Data File Name

Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date

Modification Date

Temperature

10 Number of Scans
11 Spectrometer

Frequency

12 Spectral Width
13 Lowest Frequency
14 Nudeus

15 Acquired Size
16 Spectral Size

™~ 0o ™M OITErITrm oy

o o ™~ — oMM~

n (EL e O~V o O

x D8 RRINYS

g B NP Gtirered o pii T e e o

[T i O I @ M © 0 N
m m — 0 00 I~
m M m [V I oY BN |
Lo 0 - i —
[ |
Value

C:/ Users/ hp/ Desktop/ Sangit- | e

AA-106(500MHz)/ 2/ fid

Sangit-AA-106(500MHz) _

Bruker BioSpin GmbH (&] |

nmrsu | |

cocl3 o

)IL (’1‘5’% .1\1.1('!)
zgpa30
2015-02-18T06:01:54 I
N T 1 1 1 1 1 1 1
(@) 134 133 132 131 130 129 128 127

298.1 f1 (ppm)

142

125.76

29761.%

-2306.2

13C

32768

65536

24 664

|
;ig |
%ZiliLi%t Ll A4 0 ALAR DA M e A T S o 80 o N M 0

150

180

170

160 150 140 130 120 110 100 S0 &0 70 0 50 40

f1 (ppm)
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S64 'H NMR of 3m

Parameter Value

1 Data File Name C:/Users/ hp/ Desktop/ Sangit-AA-129/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2g30
7 Acquisition Date 2015-03-23T08:41:32
8 Modification Date
S Temperature 298.2 -
10 Number of Scans 16 o
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7 %)
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536

_ | __ )

| \

>_ ) /

) L —— ‘ﬁ.*;;’l: RS STy L ...&P!ss’ g F,llr..r»._ ../|l,.\./r S \‘r
& Sinas T
o~ ™ o v~ i (48]
I I P I I S I Y 1 4 I 2 1 . I Y 1 1 ] I Y 1 I I T v ] ) I I I P T
10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2. 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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—153.18

Parameter Value
1 DataFile Name C:/Users/hp/Desktop/
Sangit-AA-129-11/ 1/ fid
2 Title Sangit-AA-129-11
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/
MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-03-23T719:59:27
8 Modification
Date
9 Temperature 298.2
10 Number of 1024
Scans
11 Spectrometer  100.61
Frequency
12 Spectral Width 24038.5
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536

O IV N O™
NMAS QNS &G =& & = 0
=WV — -0V ™ (=)} 23 o
RN NN NN o o = 0
||||||||||| — — \ o
o
SN | Aee——— _ _ I
(&)
(&)
T v T ¥ T ¥ T
4.5 4.0 435 43.0
f1 (ppm)

150

S65 *C NMR of 3m

180 170 160 150

140 130 120

110 100 %0 20 70 0 50 40 30 20 10 0
f1 (ppm}
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o
(0o}
Q
o
10
Parameter Value | o
O
1 Data File Name C:/Users/ hp/ N
Desktop/ Sangit- )
AA-129/ 2/ fid
2 Title Sangit-AA-129
F19 CDCI3 / optf —_
topspin/ nmrsu/ Sangit/ (&) |
MAR15 nmrsu ﬁ
3 Origin Bruker BioSpin GmbH ﬁlv _
4 Owner nmrsu :
5 Solvent CDCI3
6 Pulse zafign :
Sequence i "
7 Acquision  201503-23T10:34:25 | __ ___
Date __ | _
8 Modification _ _ T
Date | | ,. [
9 Temperature 298.2 | \J V f/
10 Number of 16 R I
Scans
11 Spectrometer 376.50 — —
Erequency ! -59.95 0,00 -60.05 -60.10 -60.15 -60.20
12 Spectral Width 89285.7 f1 (ppm)
13 Lowest 82292.5
Frequency
14 Nudeus 1F
15 Acquired Size 65536
16 Spectral Size 131072
=
o™
(T
o
o
Z
LL
m T e | 1 1 1 1 \ T I 1 T I I N 1 e I Y I 1 I T I I
Lo 0 -10 -20 -30 -40 -50 €0 -70 -80 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
% f1 (ppm}
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S66 'H NMR of 1n

Parameter

1 Data File Name
2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
E]

Temperature
10 Number of Scans

Value

C:/ Users/ hp/ Desktop/ Sangit-S]-AA-80(500MHz)/ 1/ fid
Sangit-5J-AA-80(500MHz)

Bruker BioSpin GmbH

nmrsu

CDCI3

2g30

2014-11-14705:50: 14

298.0
16

11 Spectrometer Frequency 500.13

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

10000.0
-1935.5 \ /
H

32768
65536

NH CI

s k..:ia: | . | S
oo — T ONWOM T N [to)
ao o NOoOaQoO o o bo)!
o i v N v v v ~— o
T T S 1 ] v I S T T L 1 P I y T T L) T \j ] v 1 ) T 1 . 1 1 v T T
10.5 10.0 9.5 5.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
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S67 *C NMR of 1n

5117

24,768

—131.645
130464
130334
128.001
127 854

%
/

—127.322

o o OV — o o
o M~ Dd TOonNMmO
4. OV OoOWVT oMo m O OO
T N SO 0O~ o — N
Parameter O Value T MMMy — mn oo
~— vl et e el o) =
n s m
1 DataFieName C:/Users/hp/Desktop/ | ==\ | | | m cmm
Sangit-5J- I N/
AA-80(S00MHz)/ 2/ fid
2 Title Sangit-51-
AA-80(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-11-14T06:17:43
8 Modification
Date i
9 Temperature  298.3 _ |
10 Number of 512 o s
Scans
I T
11 Spectrometer  125.76 =
Frequency o) 35
12 Spectral Width 29761.9
13 Lowest -2306.2
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
| |
| i
|
I
NN Py r W Lt {[ . b AW
I I S T 1/ I S 1 v T N I \ I $ 1 . I N
150 180 170 160 150 140 130 120 110 100 90

f1 (ppm)



S68 'H NMR of 3n

Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
AA-143/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ APR15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2g30
Sequence
7 Acquisiion  2015-04-18T05:59:07
Date
8 Modification
Date

S Temperature 298.1

10 Number of 16
Scans

11 Spectrometer 400.13
Frequency

12 Spectral 8196.7
Width

13 Lowest
Frequency

14 Nudeus 1H

15 Acquired Size 32768

16 Spectral Size 65536

-1713.7

10.5

10.0 9.5 5.0 8.5

AN A S F
o —_— =
< - <
— [} o
T T I T ¥ 1 T T e I . 1 J 1 -] I
7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 20
f1 (ppm)
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S69 *C NMR of 3n

o
%
7a)
a
_
Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
AA-143/ 3/ fid
2 Title Sangit-AA-143
C13CPD CDCI3 / opt/
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgpg30
Sequence
7 Acquision  2015-04-18T14:13:07
Date
8 Modification
Date

9 Temperature 298.2
10 Number of 512

Scans

11 Spectrometer 100.61
Frequency

12 Spectral 24038.5
Width

13 Lowest -1958.9
Frequency

14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 65536

—137.66

77.96

44,30

27.94

150

1 - 1 % I & I
180 170 160 150

140

130

110

_.
100
f1 (ppm}
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on
o
=
b
Parameter Value &
o}
1 DataFile C:/Users/ hp/ .ﬂ
Name Desktop/ Sangit- _
AA-143/ 2/ fid
2 Title Sangit-AA-143
F19 CDCI3 / opt/
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zafign (8]
Sequence
7 Acquisition 2015-04-18T06:02:27
Date O
8 Modification
Date
9 Temperature 298.1
10 Number of 32
Scans — ————r . .
11 Spectrometer 376.50 -59.86 -55,90 -59.94 -59.58
Frequency f1 (ppm)
12 Spectral 89285.7
Width
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
[
™
(¥
o
R I |
Z
LL
o
— T y T y 1 Y I y 1 ) 1 I . 1 s 1 N I > I I ) I B I S I I T I I T
o 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -150
W f1 (ppm)
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Parameter Value
1 DataFile C:/ Users/ Dr. Sangit
Name Kumar/ Desktop/
Sangit/ Sangit-AA-66/
1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ OCT 14 nmrsu _._Mv
3 Origin Bruker BioSpin GmbH T
4 Owner nmrsu
5 Solvent cDci3 I
6 Pulse 2g30 Zz
Sequence (@]
7 Acquision  2014-10-25T06:03:37 7\
Date —
8 Modification
Date

9 Temperature 298.2
10 Number of 16

Scans
11 Spectrometer 400.13
Frequency
12 Spectral 8196.7
Width 1
13 Lowest -1713.7
Frequency (
14 Nudeus 1H ‘ \
15 Acquired Size 32768 | \ |

16 Spectral Size 65536

=
-

5121

—

=S
06—
333
Fill—=x
—=

099
099
1.06
2.14
102 —=
7 100—= :

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

S71 *H NMR of 10



S72 *C NMR of 10

m n 0 v m o O
i & NOoaNa m —HQ @ ©w© =
19 ol PN Y R S8 A B8 9 o
© < MO N — o wvwn —- QY I q
Parameter .4 Value -i i - S - FY O MmN © v <« M~
_._ | R o A (| 0] MmMm M NN N H
1 DataFile C:/ Users/ hp/ — o v e
Name Desktop/ New folder/ _ || | { | | _
Sangit/ Sangit-AA-66/
2/ fid
2 Title Sangit-AA-66
C13CPD CDCI3 / opt/
topspin/ nmrsu/
Sangit/ OCT 14 nmrsu
Hi S |
3 Origin Bruker BioSpin GmbH | I i |
4 Owner nmrsu _._”‘v
5 Solvent cocl3 o | !
|
6 Pulse zgpg30 ‘
Sequence W b _ ‘V(L\_ \ h __ _
7 Acquisiion  2014-10-25T16:14:35
Date
¥ % L S | R T | L) S St Dt | K T
8 Wom_m_mnmao: 136 134 132 130 128 126 124 122
a f1 (ppm)
9 Temperature 298.2
10 Number of 512
Scans
11 Spectrometer 100.61
Frequency
12 Spectral 24038.5
Width
13 Lowest -1958.9
Frequency |
14 Nudeus 13C
15 Acquired Size 32768 [
16 Spectral Size 65536 !
| 1
1
|
|
" bl sk
I 1 T T 1 T I 1 1 T 1 1 I 1 T I
150 180 170 160 150 140 130 120 110 100 70 &0 50 40 30 10
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S73'H NMR of 1p

Ao ops W

Parameter Value

Data File Name C:/Users/ Selenium/
Desktop/ Sangit-AA-65,
1/ fid f

Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/ %
Sangit/ OCT 14 nmrsu’

Origin Bruker BioSpin GmbH

Owner nmrsu

Solvent CDCI3

Pulse 2930

Sequence

Acquisition 2014-10-21709:15:28

Date

Modification

Date

Temperature 298.3

10 Number of 16

Scans

11 Spectrometer 400.13

Frequency
12 Spectral Width 8196.7
13 Lowest -1713.7
Frequency
14 Nudeus 1H

15 Acquired Size 32768
16 Spectral Size 65536

=

=

/i aan

1.01—=

1.07

2.25% —
1214 =

NH

n 7] 1.00 —

T
10.0 9.5 5.0 8.

1.10
27 1.09

g8.0 7.5 7.

6.5

n 11.01—
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S74 *C NMR of 1p

m N ™~
) S AExnQd8xncS6 & QR
B § BEMNmREBRKEIRS < o
_ || e r—————— : e Teom e = 1
Parameter Value B 358 88K 8 &
i ~— i ™ — - i
1 DataFile C:/ Users/ Selinium/ | N/ I | |
Name Desktop/ Sangit-
AA-65/ 2/ fid
2 Title Sangit-AA-65
C13CPD CDCI3 fopt/
topspin/ nmrsu/
Sangit/ OCT 14 nmrsu
3 Origin Bruker BioSpin GmbH : |
4 Owner nmrsu _ Ly ' |
5 Solvent CDCI3
6 Pulse zgpg30
Sequence ! |
7 Acquisition 2014-10-21T18:58:26 |
Date
8 Modification ¥
Date L
P4
9 Temperature 302.5 (@) | SR PRV BT) R T [T RV AR PO S LA |
10 Number of 512 138 134 130 126
Scans ﬂ“_. AUUBV
11 Spectrometer 100.61
Frequency
12 Spectral 24038.5
Width
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768 ! I ( | _
16 Spectral Size 65536
| | |
[
| | "
T T T T X I T I 1 I X 1 L) I 1 b I ) 1 < 1 ! | Lt T L) T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

fl (ppm)
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S75 'H NMR of 1q

Parameter Value |
1 Data File Name D:/nmr/ Sangit-
AA-158(500MHz)/ 1/ fid
2 Title Sangit-AA-158(500MHz) f
| PROTONRO CDCI3 / 77
opt/ topspin/ sangit
nmrsu 2 * | __
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCli3
6 Pulse Sequence zg30
7 Acquisition Date 2015-04-28T11:21:20 I
8 Modification Z
Date (@)
9 Temperature 298.0
10 Number of 16
Scans
11 Spectrometer  500.13 m
Frequency
12 Spectral Width  10000.0
13 Lowest -1935.0
Frequency
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
A — A A oA
vy =] - aw O 0 I
%@ = - =29 = o0 e =
o —_ M = — oo o
o v ey P e e Er YL e T B S L e SR NSO [Nt P [N TR ) I |
140 135 130 125 120 115 110 105 100 95 90 835 80 u.mn%% 65 60 355 50 45 40 3. 30 25 20 15 10 05 00
m)
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S76 *C NMR of 1q

W N O bW

9

Parameter

Data File Name

Title

Origin

Owner
Solvent

Pulse Sequence

Acquisition Date

Modification
Date

Temperature

10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nudeus

15 Acquired Size
16 Spectral Size

~—166 .11

Value
D:/ nmr/ Sangit-
AA-158(500MHz)/ 2/ fid

Sangit-AA-158(500MHz)
C13CPD CDCI3 / optf
topspin/ sangit nmrsu 2

Bruker BioSpin GmbH
nmrsu

CDCI3

zgpg30
2015-04-28T11:52:55

298.0
933

125.76

29761.9
-2306.2

13C
32768
65536

140 .42
139 .30
—138.02

Z

—132.23

Br.

—127 50

—i23 .4

122 66

NH

11477
-114.07

22.70

T

190

180

1

o
I

0 160 150

140

1

P

]

0

]

120

T

110

T v T
100 90
fl (ppm)

80
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S77 *H NMR of 1r

Parameter Value
1 Data File C:/ Users/ hp/
Name Desktop/ Sangit-
AA-157(500MHz)/ 1/
fid
2 Title Sangit-
AA-157(500MHz)
PROTONRO CDCI3 /
opt/ topspin/ sangit
nmrsu 6
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu I
5 Solvent coci3 4
6 Pulse zg30 o
Sequence
7 Acquisiion  2015-04-29T07:51:49
Date
8 Modification -
Date o
9 Temperature 298.0
10 Number of 16
Scans
11 Spectrometer 500.13
Frequency _
12 Spectral 10000.0 i _
Width
13 Lowest -1911.5 [ _
Frequency [
14 Nudleus H g 7 _
|
| U
o - N N (o)) = [
S S ©—= O S o S
—_—— N — o —_ —_ o
I ¥ I . I 1 I - I P I ¢ I T I N I I I Y I 1 T ] T 1 T 1 T I 1
10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0
f1 (ppm)
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S78 *C NMR of 1r

o ) S0 NO M —
=] < vSaad nin %
[7s) ol TG en O o 5
- i it S DA LA S P A o
Parameter _ Value | SSSET T
1 DataFile C:/ Usersf hp/ 2% “ % o & _wm_ )
Name Desktop/ Sangit- -2h: QL B Xxx S
AA-157(500MHz)/ 2/ —-—= = == -= =
fid NE LV A
2 Title Sangit-
AA-157(500MHz)
C13CPD CDCI3 / opt/
topspin/ sangit nmrsu
6
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu T
5 Solvent CDCI3 -4
6 Pulse zgpg30 (@)
Sequence
7 Acquisiion  2015-04-29T708:21:06
Date
8 Modification p LR IR (] WY I S Bt M) B SR
Date (&) 138 136 134 132 130 128 126
ft (ppm)
9 Temperature 298.0
10 Number of 512
Scans
11 Spectrometer 125.76 1
Frequency
12 Spectral 29761.9
Width
13 Lowest -2306.2
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 | L -
|
i
I __'
1 I % I Y I L 1 I I . 1 1 I ] I | T v T y I L I 1
130 180 170 160 150 140 130 120 110 100 0 70 &0 50 40 20 10
f1 (ppm)
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Parameter Value

1 Data File C:fUsers/ hp/

Name Desktop/ Sangit-
AA-163/ 3/ fid
2 Title Sangit-AA-163
PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zg30
Sequence
7 Acquisiion  2015-05-04T07:06:15
Date
8 Modification
Date

9 Temperature 298.1
10 Number of 16

Scans

11 Spectrometer 400.13
Frequency

12 Spectral 8196.7
Width

13 Lowest -1713.7
Frequency

14 Nudeus H

15 Acquired Size 32768
16 Spectral Size 65536

579 'H NMR of 3r

I
10.5

3 T 2 T T T z T

10.0 9.5 9.0 8.5

5.5 5.0 4.5 4.0
f1 (ppm}
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S80 *C NMR of 3r

=~ 0 Wi =TT O

o 00 00.C 001 ~— &) W) GhCO @ = =
\G O F = —0000 00 WV T A het o \n
il o7 ot A Koo (e B St B B B e 2 b Bl

Parameter Value

1 DataFile C:/Users/ hp/

5130

Name Desktop/ Sangit-
AA-163/ Sangit-
AA-163/ 2/ fid
2 Title Sangit-AA-163
C13CPD CDCI3 / opt/
topspin/ nmrsu/
Sangit/ MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgpg30
Sequence
7 Acquisiion  2015-05-04719:39:22
Date
8 Modification —1 —
Date 76 664 TEE2  TEED
9 Temperature 298.2 f1 (ppm)
10 Number of 1024
Scans
11 Spectrometer 100.61
Frequency
12 Spectral 24038.5 !
Width
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 '
|
— o |
) I S I - 1 . 1 y 1 T I Y I e 1 S 1 % 1 Y T Y I ? 1 - 1 J T | 1 J T z I N I s I % 1 v I 2 I
210 200 150 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 0 -10

f1 (ppm)



S81 °F NMR of 3r

o™
o)
=3
w
Parameter Value {
1 Data File Name C:/Users/ hp/Desktop/
Sangit-AA-163/ 4/ fid
2 Title F19 CDCI3 / opt/ o
topspin/ nmrsu/ Sangit/ 2
MAY 15 nmrsu o
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zafign |
Sequence
7 Acquisition 2015-05-04T07:08:44 (@)
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 16
Scans
11 Spectrometer  376.50 o
Frequency
12 Spectral Width 89285.7
13 Lowest -82292.5
Frequency |
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072 T T T T T T v T
-59.85  -59,%0 -53.35  -60.00
f1 (ppm)
| I8
1 J T Y I 4 1 . 1 I 1 I I % I 1 Y I I ) 1 . I T 1 I T
-10 -20 -30 -40 -50 -60 70 -80 -30 -100 -110 -120 -130 -140 -150 -160 -170 -180 -150
f1 (ppm}
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$82 'H NMR of 1s

Parameter

Data File Name
Title

Origin

Owner

1

2

3

4

5 Solvent
6 Pulse Sequence
7 Acquisition Date
8 Modification Date
S Temperature

10 Number of Scans

Value

C:/ Users/ hp/ Desktop/ Sangit-51-309(500MHz)/ 1/ fid
Sangit-5J-309(500MHz)
Bruker BioSpin GmbH

nmrsu
CDCI3
zg30

2015-02-18T04:47:27

298.0
16

11 Spectrometer Frequency 500.13

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

10000.0
-1935.5
H
32768
65536

NH

10.5 10.0 3.5
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S83 *C NMR of 1s

™~ [Ta o)) o O <+ W
m m O 0 W o~ O
n ™ — O 0
(e} m O 0 ™~ o
Parameter <mj@ H B Q n H H
| ~JI [ ]
1 Data File Name C:/Users/hp/Desktop/
Sangit-
$31-309(500MHz)/ 2/ fid
2 Title Sangit-51-309(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2gpg30
Sequence
7 Acquisition 2015-02-18T04:50:00
Date
8 Modification n N
Date hane
9 Temperature  298.1 W
10 Number of 242 o)
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width 29761.9
13 Lowest -2306.2
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
1
|
|
| 1 !
v ol Wb
I | T I 1 1 I I . I T
150 180 170 160 150 140 130 120 110

5133

24682

128.189
128.118
127 895
127 650

—133.783

~133.239
—130 695

/
\

—123.927




S84 'H NMR of 3s

Parameter Value
1 Data File Name C:/Users/hp/
Desktop/ Sangit-S1-
AA-127-repeat/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3 N
6 Pulse zg30 =
Sequence
7 Acquisition 2015-03-26T04:55:53
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest -1713.7
Frequency
14 Nudleus 1H
15 Acquired Size 32768 _ ( _. \ |
16 Spectral Size 65536 _ \_ w [
I ‘
|
o =00 PR =
[SER-R-R-RRS o 9 S
—_ —— — — —_ - o
I I g I y I v 1 v 1 L 1 v 1 s I ] 1 S I I T y I Y 1 Y I 1 I I % I y 1
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
f1 (ppm)
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$85 3C NMR of 3s

o
el
@A
Parameter Value _
1 Data File C:/ Users/ hp/
Name Desktop/ Sangit-S1-
AA-127-repeat/ 3/ fid
2 Tite Sangit-S]-AA-127-
repeat
C13CPD CDCI3 [ opt/
topspin/ nmrsu/ Sangit/
MAR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2gpg30
Sequence
7 Acquisition 2015-03-26T13:57:26
Date
8 Modification
Date

9 Temperature 298.2
10 Number of 2000

Scans

11 Spectrometer 100.62
Frequency

12 Spectral Width 24038.5

13 Lowest -1958.9
Frequency

14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 65536

13825

—136.60

43.44

25.98

150 180 170 160 150

110

| L |
100 90
ft (ppm)
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S86 1°F NMR of 3s

5939

59,89

Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-S1- o 2
AA-127-repeat/ 2/ fid a a
2 Title Sangit-5J-AA-127- i
repeat
F13 CDCI3 / opt/
topspin/ nmrsu/
Sangit/ MAR Inmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cnel3 n S
6 Pulse zaflgn hanas |
Sequence
7 Acquisition 2015-03-26T04:58:48
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 16 !
Scans |
11 Spectrometer 376.50
Frequency
12 Spectral 89285.7 et —r—
Width 594  -59.6  -59.8
13 Lowest -82292.5 f1 (ppm)
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
I y 1 1 1 ) 1 T T T 1 T v T y 1 14 1 L I g | 1 > 1 b 1 $ 1 Y I
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190

f1 (ppm)
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S87 'H NMR of 1t

1
2
3
4
5
6
7
8
9

Parameter

Data File Name
Title

Origin

Owner

Solvent

Pulse Sequence

Value

C:/ Users/ hp/ Desktop/ Sangit-S1-310(500MHz)/ 1/ fid

Sangit-5J-310(500MHz)
Bruker BioSpin GmbH
nmrsu

CDCI3

zg30

Acquisition Date 2015-02-20T04:44:21
Modification Date
Temperature 288.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0 oS
13 Lowest Frequency -1935.0 —
14 Nudeus 1H W
15 Acquired Size 32768 o
16 Spectral Size 65536
/| |
g;f NS . . O Y
A T -
~— v v v ~— ~— ~— m
1 I I T ¥ | v 1 1 e 1 T s I S I v 1 Y I I T \ I Y ] . 1 S I I I J I
10.5 10.0 3.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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S88 °C NMR of 1t

< NS s IS WNDWNWOoO 0w
73} O VW ONN MmO W —
o) - O YN MOV OWm Q
LN W o MM MO~ LN n
n T T MM NN A A o
— — — ™ o o~
| T I
Parameter Value o~ ~SWN 0w W
g 2U a8 §
1 Data File Name C:/Users/hp/Desktop/ < o4 MM OrR oM
Sanqit-5J-310(500MHz)/ + = Mmm e o
. [ ~ ~ |
2 Title Sanqit-5J-310(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3 o NS
6 Pulse Sequence zgpg30 —_ i I _
7 Acquisition Date 2015-02-20T04:46:00 T
8 Modification P4
Date (@) '
9 Temperature 298.1
10 Number of 251 |
Scans = e
11 Spectrometer  125.76
Frequency T SR N S SV T
; 145 140 135 130 125
12 Spectral Width 29761.9 £1 (ppm)
13 Lowest -2306.2
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
! i |
|
I I !
I 1 I J 1 $ I S 1 N I ¥ T & I I 1 I 1 I I
150 180 170 160 150 140 130 120 110 100 70 €0 50 40 10

f1 (ppm)
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Parameter

1 Data File Name

2 Tite

Origin
Owner
Solvent

Acquisition Date

3

4

5

6 Pulse Sequence
7

8 Modification

Value

C:/Users/ hp/ Desktop/
Sangit-53-322/ 1/ fid
PROTONRO CDCI3 / opt/f
topspin/ nmrsu/ Sangit/
APR15 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

2930
2015-04-08T05:43:03

Date
9 Temperature 298.3
10 Number of Scans 16
11 Spectrometer 400,13
Frequency
12 Spectral Width  8196.7
13 Lowest -1713.7
Frequency
14 Nudleus 1H P
15 Acquired Size 32768 _
16 Spectral Size 65536
ﬁ [ (
| &
{ \ \ / /
)
™
[T
o I , | ) ) i
= il T
z =283 8 8 8
T NN — —_ e o
— I s I Y 1 y I . I u 1 Y I N I Y 1 I I y ] I T 1 T s 1 I T 1 I
(@) 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
% ft (ppm)
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S90 °C NMR of 3t

A - i S o q o0 on
o e T NS e e 3 o ©
& oot A (5 B I Wi ol 4 g o
_ P—=>\1I | ¢~
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/
Sangit-53-322/ 3/ fid
2 Title Sangit-53-322
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/
APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu oN
5 Solvent CDCI3 -
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-04-08T14:07:54
8 Modification Date
9 Temperature 298.2
10 Number of Scans 1024
11 Spectrometer 100.61
Frequency
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
(1!
1
|
I ! _
1
| 1
T T T T T T T v T T T T T T T
150 180 170 160 150 140 130 120 110 100 10

f1 (ppm)
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0
Parameter Value %
1 DataFile C:/Users/ hp/ m.
Name Desktop/ Sangit- _
$31-322/ 2 fid
2 Title Sangit-51-322
F19 CDCI3 / opt/
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 0 S N
wner nmrsu — |
5 Solvent CDCI3
6 Pulse zafign
Sequence
7 Acquisition 2015-04-08T06:34: 11
Date
8 Modification
Date
9 Temperature 298.3
10 Number of 16
Scans
11 Spectrometer 376.50
Frequency
12 Spectral 89285.7
Width
13 Lowest -82292.5
Frequency _ - ' T i 1
14 Nudeus 19F £0.00 Moﬂ.om -60.10
15 Acquired Size 65536 ppm)
16 Spectral Size 131072
)
™
(¥
o
o
Z
LL
o
— I ' I Y 1 T I Y I 4 1 J I Y I 1 I J I 1 J I T I Y 1 T I Y I 4 1 Y I T I
= 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
% ft (ppm}
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592 'H NMR of 1u

Parameter Value
1 DataFile C:/Users/hp/
Name Desktop/ Sangit-
AA-148(500MHz)/ 1/
fid
2 Title Sangit-
AA-143(500MHz)
PROTONRO CDCI3 /
opt/ topspin/ sangit
nmrsu 9
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2g30
Sequence

7 Acquision  2015-04-16T07:21:59
Date

8 Modification
Date

9 Temperature 298.0
10 Number of 16

Scans

11 Spectrometer 500.13
Frequency

12 Spectral 10000.0
Width

13 Lowest -1911.5
Frequency |

14 Nudeus 1H

15 Acquired Size 32768 |
16 Spectral Size 65536

C

(=] wn v O Yoo o e o
[=1 o o 9 agg.o S o =1
— o~ — — v v —— — e o
T & I % 3 - & U 1 T T e % T & b & T 5 1 i % . % 0 T T T | I T T T T
12,5 12.0 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 mm.mﬁ w.o 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm
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593 *C NMR of 1u

[ WO O T Im — OO0 wn
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- S od o~ g N D e 3
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| ST ISSNIT
Parameter Value
1 Data File C:/ Users/ hp/
Name Desktop/ Sangit-
AA-148(500MHz)/ 2/
fid
2 Title Sangit-
AA-148(500MHz)
C13CPD CDCI3 / opt/ 7\
topspin/ sangit nmrsu 4
3 —
3 Origin Bruker BioSpin GmbH W
4 Owner nmrsu )
5 Solvent CDCI3
6 Pulse 2gpg30
Sequence
7 Acquisiion  2015-04-16T07:25:56
Date
8 Modification
Date
9 Temperature 298.0
10 Number of 73
Scans
11 Spectrometer 125.76
Frequency
12 Spectral 29761.9 | | |
Width | |
13 Lowest -2306.2 |
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 |
|
|
1 I y T L T v 1 T v I I 1 1 T
150 180 170 160 150 140 130 120 110 100 10
f1 (ppm}
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594 'H NMR of 3u

Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
AA-159/ 1/ fid
2 Title Sangit-AA-159
PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ APR15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2g30
Sequence
7 Acquisiion  2015-04-30T05:47:15
Date
8 Modification
Date

9 Temperature 298.2
10 Number of 32

Scans

11 Spectrometer 400.13
Frequency

12 Spectral 8196.7
Width

13 Lowest -1713.7
Frequency

14 Nudleus 1H

15 Acquired Size 32768 |
16 Spectral Size 65536

5.0
f1 (ppm)

e
o O w 00T OOy o (=]
ce & = ©=8g9g S S
—_— = — —_—— - [ o
1 y I s T J 1 L T I Y 1 T 1 1 L T ] v 1 $ T J I I T I T 1 ]
10.0 9.5 5.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4,5 4.0 3.5 3.0 2.5 2.0 1. 1.0 0.5 0.0
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S95 °C NMR of 3u

o 00 O - = 0000 OMm — 000
S & — O WEFT @R —O OGO o - st
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—_— —_—— — e e e e e [ = o™
| N || e
Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
AA-158/ 3/ fid
2 Title Sangit-AA-159 A
C13CPD CDCI3 / optf =
topspin/ nmrsu/ =
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH / /
4 Owner nmrsu z
5 Solvent coci3 —
6 Pulse zgpa30
Sequence
7 Acquisition 2015-04-30T09:50:32
Date |
8 Modification
Date v T T
9 Temperature 298.3 42 41
f1 (ppm)
10 Number of 512
Scans
11 Spectrometer 100.61
Frequency
12 Spectral 24038.5
Width
13 Lowest -1958.9
Frequency
14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 65536

T J T v T 4 T v T 3 T ¥ T ¥ T : T ? T ¥ T v T y T ) T T T T T Y T z T ¥ T v T
150 180 170 160 150 140 130 120 110 100 50 &0 70 0 50 40 30 20 10 0
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-64.50

Parameter Value o
3
1 DataFile C:/Users/hp/ b
Name Desktop/ Sangit- {
AA-159/ 2/ fid
2 Tite Sangit-AA-159
F19 CDCI3 / opt/
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH |
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zafign
Sequence
7 Acquisition 2015-04-30T05:51: 14 |
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 64
Scans
T ¥ T T
11 Spectrometer 376.50 £4.45 64.50 -64.55
Frequency f1 (ppm)
12 Spectral 89285.7
Width
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
>
™
(¥
S k.
o
Z
LL
o
— T ¢ T 4 1 ./ 1 s T v I ¥ 1 y I I 1 > 1 L 1 y I I 1 T 1 I I
(o] 0 -10 -20 -30 -40 -50 -60 -70 -80 -30 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
% f1 (ppm}
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5147

597 'H NMR of 1v

Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ Sangit-
AA-102(500MHz)/ 1/ fid
2 Title Sangit-AA-102(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2015-02-07T05:28:08
8 Modification Date O
9 Temperature 298.0
10 Number of Scans 16 O
11 Spectrometer 500.13
Frequency I

12 Spectral Width 10000.0 <
13 Lowest Frequency -1911.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536

w _

|
_ \
Iy
i ! | |
llx_—c—’lx_.lu\ ‘f\:; |y . - Lr‘l—.li( = ILK_.{[\_FIPII—\:‘F‘\# .
G dn L 2w 5 & -
O— 0O NN N — i — m
I I Y L I I J T > T v 1 v T 1 1 v 1 y 1 1 Y 1 Y T v T | 1 s T . T Y 1
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
ft (ppm)



598 °C NMR of 1v

s N ONRSIE R 5
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Parameter Value
1 DataFile Name C:/Users/hp/Desktop/
Sangit-AA-102(500MHz)/
2/ fid
2 Title Sangit-AA-102(500MHz)
3 Origin Bruker BioSpin GmbH TR -
4 Owner nmrsu
5 Solvent CDCl3 J 4l h
6 Pulse Sequence zgpg30 _(k :
7 Acquisition Date 2015-02-07T05:55:42
8 Modification Date
I T T | PO ) | T T
9 Temperature  298.0 z B B2 omo  me me w
1
10 Number of Scans 512 ® i
11 Spectrometer 125.76
Frequency
12 Spectral Width  29761.9
13 Lowest -2306.2
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 |
|
|
/ I
|
I
I
|
L " ._.-.
I S T I I Y 1 I y I 1 L/ T 4 I 4 1 I I 1 1 I
150 180 170 160 150 140 130 120 110 100 20 70 €0 50 40 20

f1 (ppm}
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599 'H NMR of 3v

Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit/
Sangit-S]-AA-140/
fid
2 Title PROTONRO CDCI3
opt/ topspin/ nmrs
Sangit/ APR 15 nmr
3 Origin Bruker BioSpin Gmt
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zg30
Sequence
7 Acquision  2015-04-13T08:07
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency
12 Spectral 8196.7
Width | g
13 Lowest -1713.7 o
Frequency 7 _
14 Nudeus 1H _ _ _ i g
15 Acquired Size 32768 . “ ‘ I \‘ \
16 Spectral Size 65536 _ i _ _ | |
| | __ | _ __ / |
=) O N~ OO N <+ 9 o
< < o= —=C=C (=R = =3
- —_ —N NN — — —_ - o
_ 1 S 1 4 I $ I S I I Y I . I v I % 1 . I \J 1 y I ¥ I N I 1 T Y I L I ¢ 1 S I 4 1
10.0 3.5 2.0 8.5 0 7.5 7.0 6.5 6.0 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.5 g
f1 (ppm}
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S100 *C NMR of 3v

o T OO0 OCRATITANGM— VI
%z ¥ NN OMONO TN mn0 — 0
7] 0 NN s M TN 3 M
n ot A el s i S S R P A% B i LA s s K B, jat b3
S o AT YO LA _
Parameter vdlue _ B zx 2 332 2 % = a
0 00 oot~ o~ O i
1 Data File C:/Users/ hp/ a N oo o (=] o o
Name Desktop/ Sangit/ I5 2 LR 7 | | ||
Sangit-S1-AA-140/ 3/
fid
2 Title Sangit-5]-AA-140
C13CPD CDCI3 / opt/
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu O
5 Solvent CDCI3
6 Pulse zgpg30
Sequence
7 Acquisition 2015-04-14721:02:32
Date
8 Modification
Date
S Temperature 302.7
10 Number of 512
Scans TR T M S RO CH S PR S N
11 Spectrometer 100.61 e zed
Frequency
12 Spectral 24038.5
Width
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536

T y 1 . 1 s T ) T v 1 Y 1 ) I L 1 4 I L 1 S T v T 4 I . 1 s T ) T y 1 \ T . I
150 180 170 160 150 140 130 120 110 100 %0 0 70 0 50 40 30 20 10 0
f1 (ppm}
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S101 °F NMR of 3v

-59.84

Parameter Value 3
1 DataFle  C:/Users/hp/ 2
Name Desktop/ Sangit/
Sangit-5J-AA-140/ 2/
fid
2 Title F19 CDCI3 / opt/
topspin/ nmrsu/ i
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zafign
Sequence
7 Acquisition 2015-04-13T710:10:53
Date
8 Modification
Date
9 Temperature 298.1
10 Number of 16
Scans
11 Spectrometer 376.50
Frequency . : .
12 Spectral 89285.7 -59.80 -59.85
Width f1 (ppm)
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
I I 4 1 4 T L I 1 T 1 I ¥ I I I 1 J T I I I 1 I
-10 -20 -30 -40 <0 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
f1 (ppm)
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5102 *H NMR of 1w

Parameter

1 Data File Name

2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
S Temperature

10 Number of Scans

Value

C:/ Users/ hp/ Desktop/ Sangit-AA-97(500MHz)/ 1/ fid
Sangit-AA-97(500MHz)

Bruker BioSpin GmbH

nmrsu

CDCI3

zg30

2015-01-12T05:11:21

298.0
16

11 Spectrometer Frequency 500.13

12 Spectral Width 10000.0
13 Lowest Frequency -1935.0
14 Nudeus 1H T
15 Acquired Size 32768 = IA
16 Spectral Size 65536 @)
‘ \ _\ |
I\}rl. ‘kﬁi*\ _F/ it .Lﬁ _._ra(\‘(. — LJ ~—

m O =L o o

o O Q0 o ) O

i ~— v ~— i m

I T : 1 I Y 1 y I 1 L e I ¥ I I Y I s I % I I Y I 1 4 1 L 1 T
10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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Parameter _ Value | _/_ _ ~ _ a % % % W f\
mm ™~ ™~ m
1 DataFile Name C:/Users/hp/Desktop/ Mnm DR (]
Sangit-AA-97(500MHz)/ |/ N/
2/ fid |
2 Title Sangit-AA-97(500MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu | |
5 Solvent CDCI3
6 Pulse Sequence zgpg30 |
1
7 Acquisition Date 2015-01-12T05:32:04 —
8 Modification sl— L
Date I .A
9 Temperature 298.0 Z ——r— : . T
10 Number of 383 © 134 132 130 128 126 124
Scans f1 (ppm)
11 Spectrometer  125.76
Frequency
12 Spectral Width 29761.9
13 Lowest -2306.2
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
! ol !
1W_ | __
[T
O ;
@ ; koo N
Pz
O
%)
—
o I Y I 1 Y T & I Y 1 1/ I y I ./ I T I o I 5 I 1] 1
o 150 180 170 160 150 140 130 120 110 100 90 80 70 €0 10
qu ft (ppm)
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$104 'H NMR of 3w

Parameter

Value

1 Data File Name C:/Users/ hp/ Desktop/

Sangit-AA-144/ 1/ fid

2 Title PROTONRQ CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2930
Sequence
7 Acquisition 2015-04-16T08:45:30 Ol«
Date \
8 Modification
Date
9 Temperature 298.3
10 Number of 16
Scans f
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest -1713.7
Frequency
14 Nudeus 1H "
15 Acquired Size 32768 \ \ M \
16 Spectral Size 65536 | \ _ \
0oy = S o4 o =
c oo e e & o
—_— N — —_ - e} o
I 1 - 1 T I I T . I S I J T ) T Y I s I J 1 $ I v 1 y 1 Y 1 v 1 y 1 v 1 s 1
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
f1 (ppm)
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S105 *C NMR of 3w

- ~ 00t~ 00 OO0
o O @Q~o oo o I no o
A =~ OoOm~U T =t =3 O M
vy o~ NN NN O o O —
- = e e [ < [ I o
_ | [
Parameter Value
o
1 Data File C:/Users/hp/ =
Name Desktop/ Sangit- -
AA-144/ 4/ fid |
2 Title Sangit-AA-144 1
C13CPD CDCI3 / opt/
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2gpa30
Sequence
7 Acquisiion  2015-04-16T16:52:42
Date
8 Modification S I e o S S |
Date 76.20 7615 76.10 76.05
f1 (ppm)
9 Temperature 298.2
10 Number of 1024
Scans
11 Spectrometer 100.61
Frequency
12 Spectral 24038.5
Width
13 Lowest -1958.9
Frequency - i
14 Nudleus 13C
15 Acquired Size 32768 |
16 Spectral Size 65536
|
| |
|
|
L \_— Lo F A
] I y 1 ] ) 1 T 1 J I 4 I N 1 P T I Y I 1 ) T
150 180 170 160 150 140 130 120 110 100 30 70 €0 50 0 20
f1 (ppm}
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S106 °F NMR of 3w

Parameter Value

C:/ Users/ hp/ Desktop/
Sanait-AA-144/ 3/ fid

1 Data File Name

-60.44

2 Title Sangit-AA-144
F19 CDCI3 / opt/ topspin/
nmrsu/ Sangit/ APR 15
nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zafign
7 Acquisition Date 2015-04-16T08:48:17
8 Modification Date
9 Temperature 298.2
10 Number of Scans 16
11 Spectrometer 376.50
Frequency
12 Spectral Width  89285.7
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
I & 1 N I . 1 s 1 I I T ] I L] 1 T 1 I T 1 I
-10 -20 -30 -40 -50 <0 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180
f1 (ppm)
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$107 *H NMR of 1x

1
2
3
4
5
6
7
8
9

Parameter

Data File Name
Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

Temperature

10 Number of Scans
11 Spectrometer Frequency 500.13

Value

C:/ Users/ hp/ Desktop/ Sangit-51-26 1{500MHz)/ 1/ fid
Sangit-5-261(500MHz)

Bruker BioSpin GmbH

nmrsu

CDCI3

zg30

2014-12-05T06:53:54

298.0
16

12 Spectral Width 10000.0 T
13 Lowest Frequency -1911.5 4
14 Nudleus H (@]
15 Acquired Size 32768
16 Spectral Size 65536

J J

[/ [ [

— A .’/.\: ‘p J ‘._F- - _,,L

o O < LN [0 < [¢) o

o o oo a () Q ]

— — — — — m fo)}

T Y ] y 1 1 v I o I . I . I B I I 1 v 1 1 I T T T o] 1 I S I I I

10.5 10.0 3.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5. 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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S108 *C NMR of 1x
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Parameter Value
1 Data File Name C:/Users/hp/Desktop/
Sangit-
$1-261(500MHz)/ 2/ fid
2 Title Sangit-51-261(500MHz) |
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpg30 W
7 Acquisition 2014-12-05T07:01:28
Date O
8 Modification
Date
9 Temperature  298.0
10 Number of 146
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width 29761.9
13 Lowest -2306.2
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
Il 1
|
| i
o T
I I U I ] I L I I 1 T T 1 I
150 180 170 160 150 140 130 120 110 100 40 30 10
f1 (ppm)
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$109 *H NMR of 3x

Parameter Value
1 DataFie C:/ Users/ hp/
Name Desktop/ Sangit-
AA-141/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zg30
Sequence
7 Acquisition 2015-04-15T07:34:13
Date
8 Modification
Date

9 Temperature 298.2
10 Number of 16

Scans
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest -1713.7
Frequency
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 \ }, [
00 — 00 = (=} o —
S=ao - < <
—t vt ) b o o~ [}
I ~ 1 . I 4 T $ 1 v 1 I & T I 1 I P 1 1 1 I I T . T 3 I 1/ I L 1 y 1
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 m*.mﬁ vm.o 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0
1 (ppm
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S110 *C NMR of 3x
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Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
AA-141/ 3/ fid @
2 Tite Sangit-AA-141 2
C13CPD CDCI3 / opt/ .,_,
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH i
4 Owner nmrsu
5 Solvent cDCl3
6 Pulse zgpg30
Sequence
7 Acquisition 2015-04-15718:39:38
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 512
Scans
11 Spectrometer 100.61
Frequency ! ! !
75.95 75.90 75.85
12 Spectral 24038.5 f1 (ppm)
Width
13 Lowest -1958.9
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
| I
|
|
1
| _ | |
| Il _ !
I T ) I 1 v T y 1 T J I 1 % T v I 1 Y I I T 1 1
150 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 10
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S111 °F NMR of 3x

(S
™~
=
e
Parameter Value
1 Data File C:/Users/ hp/ &
Name Desktop/ Sangit- =
AA-141/ 2/ fid a
2 Title Sangit-AA-141
F19 CDCI3 / opt/
topspin/ nmrsu/ '
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zafign
Sequence
7 Acquision  2015-04-15T07:37:25
Date i
8 Modification
Date
9 Temperature 298.2
10 Number of 16
Scans
11 Spectrometer 376.50
Frequency
12 Spectral 89285.7
<SQ¢._ T b T i T . T
13 Lowest §2292.5 -53.70 .mo.mm?ws V.mw.oo 53,85
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
1 I Y 1 I 1 1 1 1 I 1 S I Y 1 y I ) I ’ 1 1 T | T I
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180
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S112 'H NMR of 1y

Parameter
1 Data File Name

2 Tite

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence

7 Acquisition Date
8 Modification Date
9 Temperature

10 Number of Scans

Value
C:/ Users/ hp/ Desktop/ Sangit-51-289(500MHz)/ 1/ fid
Sangit-5J-289(500MHz)
Bruker BioSpin GmbH
nmrsu
CDCI3
2930
2014-12-03T11:41:50

298.2
16

11 Spectrometer Frequency 500.13

12 Spectral Width 10000.0 Z be \
13 Lowest Frequency -1934.5 - o) b
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
p PRI,
(s} o0 ™~ b = (]
o wa 52 o~
o B NN S Bn o | = T v
7.5 7.4 7.3 7.2
f1 (ppm)
% el % i | L
O OoOMm WwIsey o — N
— O Mm O30 — — —
_H oA e S
T T 3 1 I £ I I ) T N 1 s I I I S T 1 I I I I 1 1 I I I
10.5 10.0 9.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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Parameter

1 Data File Name

< o MoaOcMrOVOoO oM o
— (o)) NMOVMN—"NGOO oY
] b QYWY — LY N
mn < —OWWMNLW M
(o] m Mmooy —
— — e e B B B B R

Value

C:/ Users/ hp/ Desktop/
Sangit-51-289(500MHz)/ 2/
fid

- NN 1 on
0 ® -~ O OmMm
¥ = AV ¥ =0
i e = 0w
¢ 9 Mmm Mm oA
i i i - - -
| S0 N

2 Title Sangit-5J-289(500MHz)

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu W i

5 Solvent cocl3 — ! ]

6 Pulse Sequence 2gpg30 | |

7 Acquisition Date 2014-12-03T12:05:46 ! i

8 Modification Date :

9 Temperature 298.6 GRS " et Ny

10 Number of Scans 512

11 Spectrometer 125.76 ‘ s r

Frequency 140 135 130

12 Spectral Width 29761.9 | f1 (ppm)

13 Lowest Frequency -2306.2

14 Nudeus 13C

15 Acquired Size 32768

16 Spectral Size 65536

1
|
|
> |

— I 1
.m 1
n'd R Ve M W WP 0 AP A e a1
Pz
O
™
—
o 1 v 1 - 1 T . 1 1 T Y T 1 1 I 1 ] T T 1 I T 1
— 130 180 170 160 150 140 130 120 110 100 20 70 ] 50 40 30 20 10 0
qu f1 (ppm)
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Parameter Value

1 Data File C:/ Users/ hp/

Name Desktop/ Sangit-
AA-142/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrstL
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zg30
Sequence

7 Acquisiion  2015-04-06T08:49:1
Date

8 Modification
Date

9 Temperature 298.2
10 Number of 16

Scans

11 Spectrometer 400.13
Frequency

12 Spectral 8196.7
Width

13 Lowest -1713.7
Frequency

14 Nudeus 1H

15 Acquired Size 32768
16 Spectral Size 65536

S114 'H NMR of 3y

10.0 9.5 3.0 8.5

5164
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$115 3C NMR of 3y
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n s ot fpont i 0. s Ao Rt P o B = g
_ | ) | pret———"
Parameter Value 2
1 DataFile C:/ Users/ hp/ m
Name Desktop/ Sangit-
AA-142/ 3/ fid
2 Title Sangit-AA-142
C13CPD CDCI3 [ opt/
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH |
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgpa30
Sequence
7 Acquisiion  2015-04-07T02:55:56
Date
8 Modification | v 7
70.6 70.5 70.4
Date f1 (ppm)
9 Temperature 298.2
10 Number of 512
Scans
11 Spectrometer 100.61
Frequency
12 Spectral 24038.5
Width
13 Lowest -1958.9
Frequency
14 Nudleus 13C
15 Acquired Size 32768 1k
16 Spectral Size 65536 o
| » !
— A |—l
I e I 1 |- I L 1 L | y I |- I I |- | ] 1 ] 1 1
180 170 160 150 140 130 120 110 100 90 70 €0 50 40 10
f1 (ppm)
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S116 °F NMR of 3y

(=]
A
Ioa]
o

-190

Parameter Value
1 Data File C:/Users/ hp/
Name Desktop/ Sangit-
AA-142/ 2/ fid
2 Title Sangit-AA-142
F19 CDCI3 [ opt/ m
topspin/ nmrsu/ m
Sangit/ APR15 nmrsu ¥
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgfign
Sequence
7 Acquisiion  2015-04-06T08:52:2
Date
8 Modification :
Date
9 Temperature 298.1
10 Number of 16
Scans
11 Spectrometer 376.50 |
Frequency
12 Spectral 89285.7
Width
A————r
13 Lowest -82292.5 6345 -63.30 -63.35
Frequency f1 (ppm)
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
I ) T y I 3 1 J T ) I . 1 ’ 1 1 . 1 - 1 1 I 1 T 1 I T I
-10 -20 -30 -40 -50 -60 -70 -80 <0 -100 -110 -120 -130 -140 -150 -160 -170 -180

f1 (ppm}
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S117 *H NMR of 2-(1-Phenylvinyl)aniline

Parameter Value
1 Data File C:/Users/ hp/
Name Desktop/ Sangit/
Sangit-53-225/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ SEP 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu =
5 Solvent CDCI3 o um.
6 Pulse 2g30 Z
Sequence
7 Acquisition 2014-09-10T05:03:04
Date
8 Modification
Date
9 Temperature 298.3
10 Number of 16
Scans
11 Spectrometer 400.13 |
Frequency
12 Spectral 8196.7 '
Width
13 Lowest -1713.7 f
Frequency
14 Nudeus 1H _
15 Acquired Size 32768 \ 5 _ _ _
16 Spectral Size 65536 » ‘ S ‘ _ _ [
h [ | /
r . "
TeEmn oo o o )
coCoC (== =} < (=3
o — — —_— — —_ o
1 y ] y T ¢ 1 g 1 ] Y T . T T 1 1 Y I I I K 1 .} T I 1 1 I I I
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 m.w 0 vm.o 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm
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$118 3C NMR of 2-(1-Phenylvinyl)aniline

S~ O N —
oo o — M0 M —~9
Y8 gAsgEsn
1T T S8 X%
Parameter Value
1 DataFile Name C:/Users/hp/Desktop/
Sangit/ Sangit-51-225/ 2/
fid
2 Title Sangit-53-225
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/
SEP14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu % ~
5 Solvent cpci3 W
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-09-10T06:31:18
8 Modification
Date
9 Temperature 298.3
10 Number of 356
Scans
11 Spectrometer 100.61
Frequency
12 Spectral Width  24038.5 y
13 Lowest -1958.9
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
[ || |
1
— 7 \_ |
I 1 1 s T ) T v 1 T I 1 I Y I
150 180 170 160 150 140 130 120 110 100 10
f1 (ppm}
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S$119 *H NMR of 1z

Parameter

1 Data File Name

Value

C:/Users/ hp/ Desktop/
Sangit-51-229/ 1/ fid

2 Title PROTONRO CDCI3 / opt/
topspin/ nmrsu/ Sangit/
SEP14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2014-09-12T05:57:34 -
8 Modification o T
Date Z
9 Temperature 298.3
10 Number of 16
Scans
11 Spectrometer  400.13
Frequency
12 Spectral Width 8196.7
13 Lowest -1713.7
Frequency |
14 Nudeus 1H _
15 Acquired Size 32768 _
16 Spectral Size 65536 __
|
|
f | / —
x \ \ ‘. .\. ~‘ J
o™ = = 00O [} —
S ¥ 009G S S
— S 00— — oz &
T L 1 y 1 Y 1 . 1 v I | 1 - T | I J T Y 1 ) I ~ I Y 1 4 I T 1 T T 1
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
f1 (ppm}
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S120 *C NMR of 1z

) % 00t~ O —
o o G 8 =WV O
) g 0 F O T — e~
o jal ot ot/ R 5 % LI S (omy
| | Y Il I
Parameter Value e Cma < ey
oawn 9 — o XN o~
1 Data File Name C:/Users/ hp/ a2 Syioh:00. 00 b2l
Desktop/ Sangit- oy AT A
51-229/ 2/ fid N ~N A RN
2 Tite Sangit-51-229
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/
SEP14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu £
o
5 Solvent CDCli3 I
6 Pulse 2gpg30 Z . i
Sequence O
7 Acquisition 2014-09-12T13:28:33
Date | 0
8 Modification I
Date |
9 Temperature 298.2
10 Number of 512 :
Scans
11 Spectrometer 100.61 | P oy G > ey o, g oy 2o |
Frequency 132 131 130 129 128 127
) f1 (ppm)
12 Spectral Width 24038.5
13 Lowest -1958.9
Frequency
14 Nudeus 13C [
15 Acquired Size 32768 |
16 Spectral Size 65536 |
|
|
|
|
1
T T s T ) T v I y I g L . T 1 1/ I Y I I 1A T & T U I y I
150 180 170 160 150 140 130 120 110 100 90 €0 50 40 30 20 10
f1 (ppm}
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Parameter Value

1 Data File Name C:/Users/hp/Desktop/
Sangit/ Sangit-S3-

AA-146/ 1/ fid

2 Tite PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent CDCI3

6 Pulse Sequence zg30

7 Acquisition Date 2015-04-13T08:16:36

8 Modification

Date

9 Temperature 298.3
10 Number of 16

Scans
11 Spectrometer  400.13
Frequency
12 Spectral Width 8196.7 _
13 Lowest -1713.7
Frequency
14 Nudeus 1H |

15 Acquired Size 32768 _
16 Spectral Size 65536 _ \
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S$121 *H NMR of 3z

I v I Y I I J I
10.5 10.0 9.5 9.0 8.5 8.0



S122 *C NMR of 3z

155.46

Parameter value |

1 Data File Name C:/Users/hp/Desktop/

Sangit/ Sangit-53-
AA-146/ 3/ fid
2 Title Sangit-S1-AA-146
C13CPD CDCI3 / optf
topspin/ nmrsu/ Sangit/
APR15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition 2015-04-14T21:34:56
Date
8 Modification
Date

9 Temperature 302.3

10 Number of 512

Scans

11 Spectrometer  100.61
Frequency

12 Spectral Width 24038.5

13 Lowest -1958.9
Frequency

14 Nucleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

80.08

o -
= o
o o
< ~
0 < QO O = O = T
S 9 ¥ ST N To N
o — o W VoWV W
AT 8  gigohiaherouey o
| / | 7_ SN N
I
| | (!
|
! |
|
T 1 I T 1 | A ) 1
132 131 130 129 128 127 126 125

f1 (ppm})

150 180 170 160 150

140

130

120

110

100
f1 (ppm}
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S123 °F NMR of 3z

-58.54

Parameter Value
1 Data File C:/Users/ hp/ ¥ 1
Name Desktop/ Sangit/ %
: i
Sangit-5J-AA-146/ 2/ .
fid
2 Title F19 CDCI3 / opt/
topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgfign
Sequence |
7 Acquision  2015-04-13T10:16:06 |
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 16
Scans
11 Spectrometer 376,50
Frequency
12 Spectral 89285.7
Width
13 Lowest -82292.5
Frequency T T T T
14 Nudleus 19F s 050
15 Acquired Size 65536
16 Spectral Size 131072
I y 1 L I ] I 1 1 1 1 ¢ 1 1 .3 I y I T Y I Y I T T I
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -150
f1 (ppm)

5173



S124 'H NMR of laa

Parameter Value
1 DataFile C:/ Users/ hp/
Name Desktop/ Sangit-S1-
AA-156/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zg30
Sequence
7 Acquisition 2015-04-27T05:46:27 I
Date Z
8 Modification
Date
S Temperature 298.3
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency |
12 Spectral 8196.7
Width
13 Lowest -1713.7 _
Frequency
14 Nudeus 1H
15 Acquired Size 32768 {
16 Spectral Size 65536 g
% ri
< o o O [ <
S 6 & o S S
—_ 0 — — [} o
1 : T 3 1 % T N T y 1 I 1 1 I T 1 I I 1 I I
10.5 10.0 9.5 9.0 8.5 6.0 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0 0.5 0.0
f1 (ppm)
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S125 *C NMR of 1aa

< o0 — 0BT RVNY o
o & CmBOoOBe=T o o "
< =3 =W S S = = Y
nA b et JEat s i Kl L o S (S e - i
Parameter | Value | e | i
1 Data File C:/Users/ hp/
Name Desktop/ Sangit-53- oA =) R mm. 2 %
AA-156/ 2/ fid “m e o= &8 &
2 Title Sangit-51-AA-156 | | | |1
C13CPD CDCI3 / optf
topspin/ nmrsu/
Sangit/ APR 15 nmrsu |
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgpg30 | i
Sequence T
7 Acquisition 2015-04-27T715:03:35 Zz
Date (@] o
8 Modification
oste 8 - b L.
Vi e e e e e, ¥ i
9 Temperature 298.2
10 Number of 512 ———t ——t . —— T
Scans 134 132 130 128
11 Spectrometer 100.61 f1 (ppm)
Frequency
12 Spectral 24038.5 |
Width
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
|
I 1 s 1 Y T 1 I 2 T 1 I I Y I I Y I Y I 1 I
130 180 170 160 150 140 130 120 110 100 20 €0 50 40 0 20 10
f1 (ppm}
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5126 *H NMR of 3aa

Parameter Value
1 Data File C:/Users/ hp/
Name Desktop/ Sangit-
AA-164/ 1/ fid
2 Tite PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2930
Sequence
7 Acquisiion  2015-05-06T05:03:34
Date
8 Modification
Date

9 Temperature 298.2
10 Number of 16

Scans

11 Spectrometer 400.13
Frequency

12 Spectral 8196.7
Width

13 Lowest -1713.7
Frequency

14 Nudleus 1H

15 Acquired Size 32768
16 Spectral Size 65536

211 —=

I
10.5

T T T T T
10.0 9.5 3.0 8.5
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f1 (ppm}

I NV o NN N
[¥e) — T — NO0 O 00 o o o
wi A N— N O i oen @ @ o =
Parameter Value 22 MR oL ohor ol oy g @ e &
_ | N \=—=—"
1 Data File C:/Users/ hp/
Name Desktop/ Sangit-
AA-164/ 3/ fid
2 Title Sangit-AA-164 o
C13CPD CDCI3 / opt/ o
topspin/ nmrsu/ -
Sangit/ MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgpg30
Sequence
7 Acquisiion 2015-05-06T15:05:27
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 512
Scans
11 Spectrometer 100.61
Frequency
12 Spectral 24038.5 |
Width
13 Lowest -1958.9
Frequency T T T T T
4.5 4.0 43.5 43.0
14 Nudeus 13C f1 (ppm)
15 Acquired Size 32768
16 Spectral Size 65536
.l I
|
% |
(qp] | |
[T
O f
o
Pz
O
%)
—
N~ T T T ) T v 1 I L I y I 1/ I Y I ) 1 Y T . I 1A T & T U I y 1 I
ﬂ 150 180 170 160 150 140 130 120 110 100 90 80 70 €0 50 40 30 20 10
wn
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S128 °F NMR of 3aa

o)
wnm
[«
wy
Parameter Value
1 Data File C:/ Users/ hp/
Name Desktop/ Sangit- o
AA-164/ 2/ fid o
2 Title Sangit-AA-164 o)
F19 CDCI3 / opt/
topspin/ nmrsu/ Sangit/
MAY 15 nmrsu |
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zafign !
Sequence
7 Acquisition 2015-05-06T05:06:52
Date
8 Modification
Date
9 Temperature 298.1
10 Number of 32 : -
Scans -59.5 -59.6 -59.7
11 Spectrometer  376.50 f1 (ppm)
Frequency
12 Spectral Width 89285.7
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
T 4 T 4 I e 1 Y T L 1] I I 1 ] I T 1 5 I J I 1 I 1 1 I
-10 -20 -30 -40 -50 -60 -70 -80 -0 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
ft (ppm}
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5129 *H NMR of 1bb

Parameter Value
1 Data File C:/ Users/ hp/
Name Desktop/ Sangit-
AA-160(500MHz)/ 1/
fid
2 Title Sangit-
AA-160(500MHz)
PROTONRO CDCI3 /
opt/ topspin/ sangit
nmrsu 16
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cocl3 W
6 Pulse 2g30
Sequence o
7 Acquisition 2015-04-30T10:57:19
Date
8 Modification
Date
9 Temperature 298.0
10 Number of 16
Scans
11 Spectrometer 500.13
Frequency
12 Spectral Width 10000.0
13 Lowest -1911.5
Frequency
14 Nudeus 1H
15 Acquired Size 32768 “ _
16 Spectral Size 65536 | ___ [ _ ) j f
| Il | _ _ /
—.> A R .
oo ™ O = o o o o
S & 28 o & © = S
—_0 -l — —_ — —_ 0
T y, T T 4 I ’ I I T T T T 1 v 1 1 I T T T 1 1 I T T
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 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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S130 *C NMR of 1bb

< wn S 00000V - o
% 3 B OO N ™ [ % n
< fo} < — 0 =S n O o = =
s o et v o L% Lt o s (R s o b=
Parameter _ Value _ ===l 1| | _
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit- =
AA-160(S00MH2)/ 2/ c® = X 888 @
fd 83 8 ® 228 8
2 Title Sangit- s 5 Ny T
AA-160(500MHz) N _ | N
C13CPD CDCI3 / opt/
topspin/ sangit nmrsu
16
3 Origin Bruker BioSpin GmbH I |
4 Owner nmrsu W
5 Solvent CDCI3 O 11 |
6 Pulse 2gpg30 : _
Sequence " P
7 Acquision  2015-04-30T11:40:41
Date T T
8 Modification 135 f vuwo
Date PP
9 Temperature 298.0 ! |
10 Number of 73
Scans
11 Spectrometer 125.76
Frequency
12 Spectral 29761.9
Width
13 Lowest -2306.2
Frequency
14 Nudleus 13C \
15 Acquired Size 32768 \ | 1
16 Spectral Size 65536
VR Lo remiePmal W N
1 J T % I Y I | I 1 1 I v T I Y I I T ¥ I ¢ I I
150 180 170 160 150 140 130 120 110 100 90 €0 50 40 0 20 10
f1 (ppm)
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Parameter
1 Data File
Name

2 Title

Origin

Owner
Solvent

o bW

Pulse

Sequence

7 Acquisition
Date

8 Modification
Date

9 Temperature

10 Number of
Scans

11 Spectrometer
Frequency

12 Spectral
Width

13 Lowest
Frequency

14 Nudleus

Value

C:/ Users/ hp/
Desktop/ Sangit-
AA-161/ 1/ fid
PROTONRO CDCI3 /

opt/ topspin/ nmrsu/
Sangit/ MAY 15 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

2g30

2015-05-05T06:47:51

208.2
16 _

400.13
8196.7

-1713.7

M

5181

15 Acquired Size 32768 _ _
16 Spectral Size 65536

$131 *H NMR of 3bb

{ il P 9
g 8533 58 3
o™ M N - — PR — —
1 Y T < 1 s 1 ® T ) I v | S 1 y I 1 1 I ] I v ] ) 1
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 35 3.0
f1 (ppm)




S132 *C NMR of 3bb

o — NN O O 00T
o™ —_ TN O N0 TN o3 =T ™ o0 T
s} AN — 0000 SV e % o~ x
Lt T RIS B R S % & ==
_ | = " V! Y4
Parameter Value
1 Data File Name C:/Users/hp/Desktop/
Sangit-AA-161/ Sangit-
AA-161/ 3/ fid i
2 Title Sangit-AA-161 &
C13CPD CDCI3 / opt/ %
topspin/ nmrsu/ Sangit/
MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition 2015-05-05T21:42:29 !
Date
8 Modification
Date
9 Temperature  298.2
10 Number of 512
Scans
T I ] 1
11 Spectrometer 100.61 £2.0 819 s18 817
Frequency f1 (ppm)
12 Spectral Width 24038.5 _
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
| "
1
|
| |
|
T T T T T ? T T T T T T T T Y T ’ T ¥ T T T T
130 180 170 160 150 140 130 120 110 100 %0 80 70 50 40 30 20 10
ft (ppm)

5182



-59.39

Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
AA-161/ 2/ fid &
2 Title Sangit-AA-161 oy
F19 CDCI3 / opt/
topspin/ nmrsu/
Sangit/ MAY 15 nmrs
3 Origin Bruker BioSpin Gmbl
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zafign
Sequence
7 Acquision  2015-05-05T06:51:
Date
8 Modification
Date
9 Temperature 298.2 Lo S B FTEEE o M
10 Number of 32 -59.30 f .mw.S
Scans ppm
11 Spectrometer 376.50
Frequency
12 Spectral 89285.7
Width
13 Lowest -82292.5
Frequency
14 Nudleus 19F !
15 Acquired Size 65536
16 Spectral Size 131072
o]
o]
™
(¥
O ﬁ—
[nd N L
Z
LL
o
—
o L N I S T y I -] I Y I ] - 1 % I J 1 S I U I N 1 $ T I T ] ] 1 1
™ 0 -10 -20 30 -40 -50 -60 -70 -80 -%0 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
qu f1 (ppm}
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$134 'H NMR of 4bb

Parameter Value
1 Data File C:/Users/ hp/
Name Desktop/ Sangit-
AA-161-S/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2g30
Sequence
7 Acquisiton  2015-05-06T07:30:05
Date
8 Modification \ W
Date o
9 Temperature 298.3 Pw.o
10 Number of 16 L
Scans
11 Spectrometer 400,13
Frequency
12 Spectral Width 8196.7 A
13 Lowest -1713.7
Frequency ‘
14 Nudeus 1H _
15 Acquired Size 32768 _
16 Spectral Size 65536
|
gl o
RN [
J | I / /
% B4 A LA
o 08 O MWV O foe) o I~ o
< A O .o Q- =3 = < =3
— D e — = — —_ —_ o o
I g I \J T Y 1 44 T I & T b I Y ] T I y 1 . I M I J I ¥ 1 I I T I S ] 2 1 4 I
10.5 10.0 9.5 9.0 8.5 8. 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0
f1 (ppm}
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S135 *C NMR of 4bb

o c Vo oo — 0
o0 7] oo O~ 00 00 o -
< (=R ) O OO o 18
O = oy NN N - - oC [ l=]
— — = e e ey ey o [ ]
_ | =81 772 \7
Parameter Value
1 DataFile Name C:/Users/hp/Desktop/
Sangit-AA-161-LS/ 3/ fid m
2 Title Sangit-AA-161-15 2
C13CPD CDCI3 / opt/ 5
topspin/ nmrsu/ Sangit/ M.
MAY 15 nmrsu =
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDClI3
6 Pulse Sequence zgpg30
7 Acquisition 2015-05-06T18:18:49
Date
8 Modification )
Date
9 Temperature  298.2 I T Y
10 Number of 512 17 16 w_w?_ui =
Scans f1 (ppm)
11 Spectrometer  100.61
Frequency
12 Spectral Width 24038.5
13 Lowest -1958.9
Frequency !
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
1
I 7 W I
o O
™
[T
! |
|
| |
; | b
L — ' L
I 1 L I S T 1 I 1 3 1 Y I I Y 1 y % I I I I
150 180 170 160 150 140 130 120 110 100 0 50 40 20 10
ft (ppm}
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S136 °F NMR of 4bb

%0
S
<
o
o0
<
Parameter Value S
1 Data File Name C:/Users/ hp/ i
Desktop/ Sangit-
AA-161-LS/ 2/ fid
2 Title Sangit-AA-161-5
F19 CDCI3 / opt/
topspin/ nmrsu/ Sangit/
MAY 15 nmrsu :
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDClI3 \ T
6 Pulse zgfign Z
Sequence (&) (@]
7 Acquision  2015-05-06T07:34:11 g
Date
8 Modification
Date
9 Temperature 298.2
10 Number of 32
Scans
11 Spectrometer 376.50
Frequency | — T
12 Spectral Width 89285.7 -64.00 ...x.cw- q..%.wo £4.15 -64.20
13 Lowest -82292.5 o
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
1 e T Y T v I . 1 ) I U I % I e 1 ] I 2 I 4 I N 1 ! 1 T I 2 T $ I Y I P T
-10 -20 -30 40 -50 -60 -70 €0 -0 -100 -110 -120 -130 -140 -150 -160 -170 -180 -1%0

f1 (ppm}
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S$137 'H NMR of 4a

Parameter Value
1 DataFile C:/Users/hp/
Name Desktop/ Sangit-
5§3-23311/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ SEP 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu _ho
5 Solvent CDCI3 O
6 Pulse 2g30
Sequence I
7 Acquisition 2014-09-22T06:44: 1 Z
Date o
8 Modification
Date
9 Temperature 298.3
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency
12 Spectral 8196.7
Width
13 Lowest -1713.7
Frequency
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
o o0 oo o
S & S OO O
— O o - - N
I v 1 I Y I P 1 S T N I S 1
10.0 9.5 3.0 85 8.0 7.5 7.0 6.5
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S138 *C NMR of 4a

o OO0 =T OPXONM T —
« —HNOMAGR NN~~~ ey 2
vy OF T = =0 OWNT T 7 — £ <
© L ple S ot it o o Mg il 8100 18 e (6 2 g
_ P S Ve
<
Parameter Value 2
g
1 Data File Name C:/ Users/ Dr, Sangit
Kumar/ Desktop/
Sangit-51-233-11/ 3/ fid
2 Title Sangit-53-233-11 o
C13CPD CDCI3 [ opt/ m
topspin/ nmrsu/ Sangit/ s}
SEP14 nmrsu
3 Origin Bruker BioSpin GmbH o,
4 Owner nmrsu ﬂ
5 Solvent CDCI3 ;
6 Pulse zgpg30 T
Sequence Z ff&
7 Acquisiton  2014-09-23T19:34:46 fo) bk L A
Date
8 Modification
Date 425 420 415
9 Temperature 298.2 ~ f1 (ppm)
10 Number of 2000 S - ;
S 13625 136.13
11 Spectrometer 100.61 f1 (ppm)
Frequency
12 Spectral Width 24038.5
13 Lowest -1958.9
Frequency
14 Nudeus 13C
_(— " * F b ﬁ | A
| T 2 T |l v |l v 1 T . 1 v ! 1 T 4 T |l 1 1 T T ¥ |l 14 |l
190 180 170 160 150 140 130 120 110 100 20 30 70 60 50 40 30 20 10
fl (ppm)
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<
<
©
Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
$3-233-11/ 2/ fid
2 Title Sangit-53-233-11 @
F19 CDCI3 / opt/ 3
topspin/ nmrsu/ -
Sangit/ SEP 14 nmrsu
3 Origin Bruker BioSpin GmbH g 73R\
4 Owner nmrsu (&)
5 Solvent cocl3 - — |
6 Pulse zgfign 2
Sequence o
7 Acquisition 2014-09-22T06:47:18
Date
8 Modification
Date
9 Temperature 298.3
10 Number of 16
Scans
—re T
11 Spectrometer 376.50 6445 -64.50 -64.55
Frequency f1 (ppm)
12 Spectral 89285.7
Width
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
[4+]
<
(¥
o
o
Z
LL
o
—
D 1 . 1 y 1 4 L . 1 ] T v T ’ I 1 T Y I 1 . 1 L 1 1 I T T ] T
™ 0 -10 -20 -30 -40 -50 -60 70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
qu f1 (ppm}
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$140 *H NMR of 5a

Parameter Value
1 Data File C:/Users/ hp/
Name Desktop/ Sangit-
SK-01-443/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ MAY 15 nmrsu o
3 Origin Bruker BioSpin GmbH (@)
4 Owner nmrsu Z
5 Solvent CDCI3 _._Mo
6 Pulse 2g30 (&)
Sequence
7 Acquisition 2015-05-05T04:19:38 I
Date Zz
8 Modification (o]
Date
9 Temperature 298.3
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency
12 Spectral 8196.7
Width
13 Lowest -1713.7
Frequency g |
14 Nudeus 1H _
15 Acquired Size 32768 \
16 Spectral Size 65536 g %
[ ] | !
TO¢m N S = S o« %
Soa 9 S o S o S
—_— O o™ —_— — — o~
I T g 1 y 1 Y I Y I I I I 1 U 1 Y 1 1 I I g 1 1 I I 1 1 1
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 20 1.5 1.0 0.5 0.0
ft (ppm}
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S141 *C NMR of 5a

- o
= x
o o
0, it
_ I
Parameter Value
1 Data File C:/Users/ hp/
Name Desktop/ Sangit-
SK-01-443/ 3/ fid
2 Title Sangit-SK-01-443
C13CPD CDCI3 / optf
topspin/ nmrsu/
Sangit/ MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgpg30
Sequence
7 Acquisition 2015-05-05T14:30:26
Date
8 Modification
Date

9 Temperature 298.2
10 Number of 2000

Scans

11 Spectrometer 100.61
Frequency

12 Spectral Width 24038.5

13 Lowest -1958.9
Frequency

14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 65536

—140.30

NO,

™

(T

(&)
\

I
Z

P
42.26

2o

150 180 170 160 150

140 130 120 110

100 %0 0 7 0
f1 (ppm}
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S142 °F NMR of 5a

o
=
<
b
o
=
Parameter Value 3
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
SK-01-443/ 2/ fid nwz
2 Tite Sangit-SK-01-443 Z
F19 CDCI3 / optf
topspin/ nmrsu/ ™ |
Sangit/ MAY 15 nmrsu L
3 Origin Bruker BioSpin GmbH (&)
4 Owner nmrsu
5 Solvent cocl3 I
6 Pulse zafign Z
Sequence
7 Acquisition 2015-05-05T04:22:54
Date
8 Modification
Date
9 Temperature 298.2 : N
-64.45  -84.50 -84.55
10 Number of 32 1 (ppm)
Scans
11 Spectrometer 376.50
Frequency
12 Spectral 89285.7 |
Width
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
1 Y T . I % I . I U T 1 Y I . I I T -] 1 1 1 s I T I T 1] T T I
10 0 -10 -20 -30 -40 -50 -60 -70 -%0 -100  -110  -120  -130  -140  -150  -160 -170  -180  -130  -200  -210
ft (ppm)
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$143 *H NMR of 5b

(<L BT, [ S 1)

9

Parameter

Data File
Name

Title

Origin
Owner
Solvent

Pulse
Sequence
Acquisition
Date

Modification
Date

Temperature

10 Number of

Scans

Value

1:/ Sadhan Project/
Sangit-SK-01-444-R/
1/ fid

PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ MAY 15 nmrsu

Bruker BioSpin GmbH
nmrsu

CDClI3

2g30

2015-05-13T07:15:13

298.2
16

11 Spectrometer 400.13

Frequency

12 Spectral

Width

13 Lowest

Frequency

14 Nucleus

15 Acquired Size 32768
16 Spectral Size 65536

8196.7 7
-1713.7

= [

1.00 —=
207 —=x
1 089~

107 —=

_CF3

099 —==

7 N\

1.00——

NH

NO,

w

. 1
: 5.0
f1 (ppm)

n 7] 093 —=
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S144 *C NMR of 5b

~ — MmN NGO 0T
e A 0020 s i G M0LEN QD . O
] 6 Ve —=0C00m 0N eq—
o) h R P b i pla S Mo B s s |
I | s | r———
Parameter Value
1 DataFile Name C:/Users/hp/Desktop/
Sangit-SK-01-444-R/ 3/
fid
2 Title Sangit-SK-01-444-R
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/ 02
MAY 15 nmrsu >
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu _._Mo
5 Solvent CDCI3 O
6 Pulse Sequence zgpg30 /
7 Acquisition Date 2015-05-14T700:02:18 T
8 Modification prd
Date
9 Temperature 298.2 O
10 Number of 1024
Scans
11 Spectrometer 100.61
Frequency
12 Spectral Width  24038.5
13 Lowest -1958.9
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536

42.25

150

180

170 160 150 140 130 120 110

100
f1 (ppm)

0
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f1 (ppm}

n
<
9
)
Parameter Value 02 M.,
1 Data File C:/Users/ hp/ 4
Name Desktop/ Sangit-
SK-01-444-R/ 2/ fid ™
2 Title Sangit-SK-01-444-R _m_lu
F19 CDCI3 / opt/
topspin/ nmrsu/ Sangit/ !
MAY 15 nmrsu T
3 Origin Bruker BioSpin GmbH Z
4 Owner nmrsu O
5 Solvent CDCI3
6 Pulse zafign
Sequence
7 Acquisition 2015-05-13723:03:01
Date )
8 Modification
Date
9 Temperature 298.3 —r—T—
10 Number of 64 B ﬂ.mo ) B
Scans RER
11 Spectrometer 376.50
Frequency
12 Spectral Width 89285.7
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
o]
Te]
(¥
o
o
Z
LL
o
—
n I 4 L T I L) I 2 I Y I 2 T I I $ 1 » I ® 1 L T T I ] I I I
M._ 0 -10 -20 -30 -40 -50 -60 -70 -80 -0 -100 -110 -120 -130 -140 -150 -160 -170 -180 -150
wn
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S146 *H NMR of 5¢

Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
$1-340-11/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu o)
5 Solvent coci3 LL
6 Pulse 2g30 O T
Sequence — Z
7 Acquisition 2015-05-09T05:14:54
Date O
8 Modification
Date
9 Temperature 298.1
10 Number of 16
Scans
11 Spectrometer 400.13
Frequency
12 Spectral 8196.7
Width
13 Lowest -1713.7
Frequency [ V 7
14 Nudeus 1H _ _
15 Acquired Size 32768 il
16 Spectral Size 65536 f __\ ‘ ; _ _\
| i ___ __ _ |
\_ /| ' J
k’r B h??l
o™ o O on NN v o
S CC e—= O = <
— —_ N e — — o
I e I 4 T N I . I S I 4 T P I 3 1 v 1 Y 1 1 I T T 1 ¢ T I 1 I 1
10.0 9.5 2.0 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
f1 (ppm)

5196



S147 *C NMR of 5¢

%0
o™
!
Parameter | value
1 Data File C:/ Users/ hpf
Name Desktop/ Sangit-
$3-340-11/ 3/ fid
2 Title Sangit-51-340-11
C13CPD CDCI3 / opt/
topspin/ nmrsu/
Sangit/ MAY 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse zgpg30
Sequence
7 Acquisition 2015-05-09T08:52:49
Date
8 Modification
Date

9 Temperature 298.2
10 Number of 512

Scans

11 Spectrometer 100.61
Frequency

12 Spectral 24038.5
Width

13 Lowest -1958.9
Frequency

14 Nucleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

—148.29

CTNONEn O e N
NV <y OL OO 00O 0010 o
TN FTaND %
e en NN NN NN o
|||||||||||| " =
L :
=)
(42]
L
W

° i

1 1 v T b |
121.0 1205 1200 1195
f1 (ppm)

T J T ¥ T ¥ T 3 T
150 180 170 160 15

0

140 130

120

110 100 50
ft (ppm}
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S148 °F NMR of 5¢

—.57.91

Parameter Value
1 Data File C:/ Users/ hp/
Name Desktop/ Sangit-
$1-340-11/ 2/ fid
2 Title Sangit-53-340-11
F19 CDCI3 [ opt/
topspin/ nmrsu/
: ™
Sangit/ MAY 15 nmrsi LL
3 Origin Bruker BioSpin Gmbt (@) T
4 Owner nmrsu =
5 Solvent CDCI3
6 Pulse zafign o
Sequence
7 Acquision  2015-05-09T05:26:(
Date
8 Modification
Date
9 Temperature 298.1
10 Number of 32
Scans
11 Spectrometer 376.50
Frequency
12 Spectral 89285.7
Width
13 Lowest -82292.5
Frequency
14 Nucleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
I % I y I 3 I I I Y I Y I 1 I I I I I T I T
-10 -20 -30 40 -50 -70 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -130
ft (ppm}
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Parameter Value

1 DataFile C:/ Users/ hp/

Name Desktop/ Sangit-
§3-231-111/ 1/ fid
2 Title PROTONRO CDCI3 /
opt/ topspin/ nmrsu/
Sangit/ SEP 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse 2g30
Sequence
7 Acquisition 2014-09-15T05:51:38
Date
8 Modification
Date

9 Temperature 298.2
10 Number of 16

Scans

11 Spectrometer 400.13
Frequency

12 Spectral 8196.7
Width

13 Lowest -1713.7
Frequency

14 Nudeus 1H

15 Acquired Size 32768
16 Spectral Size 65536 J

I —

1.01

Tr202—
D

42.07

$149 'H NMR of 5d

I Y I ) I |- 1 J
10.5 10.0 9.5 5.0 8.

n

8.0 7.

in

7.0

5199
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Ph
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$150 C NMR of 5d

o~ < NOoOO TN
o o NS =N O
v o4 AU O F — o6
2. X i ER Bl e o Lo 00 B
_ =N
Parameter Value
vy
1 Data File C:/Users/ hp/ ow
Name Desktop/ Sangit- &, Qg Godes i =
53-231-111f 3/ fid E 9% oy 9 % bR
2 Title Sangit-53-231-I1 Y. Spnle feiTesg en . ord 9
%
C13CPD CDCI3 / opt/ I T I O . I
topspin/ nmrsu/
Sangit/ SEP 14 nmrsu
3 Origin Bruker BioSpin GmbH | _
4 Owner nmrsu 2 _ |
5 Solvent cocl3 Loyt |
6 Pulse zgpg30 L_l : — g _. |
Sequence
7 Acquisition 2014-09-15T14:51:23 T T T v T ——— 1 T
Date 135 130 125 1488 1486 118.8 1179
8 Modification 1 (ppm) ft (ppm) ft (ppm)
Date
9 Temperature 298.2 ™
10 Number of 1024 L %
Scans o T
11 Spectrometer 100.61 — Z
Frequency
12 Spectral 24038.5 O
Width
13 Lowest -1958.9
Frequency
14 Nudeus 13C Iy
15 Acquired Size 32768 |
1E Crmmmbpeal Cimm ccene
I
|
l ! |
, 11
_ U
| ) b «F X
I g 1 I s T v 1 J | y T y T v ] I L Y . T J 1 I 1 1
130 180 170 160 150 140 130 120 110 100 70 €0 0 0 30 10
f1 (ppm)
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S151 °F NMR of 5d

o
[¥o)
by
I
Parameter Value
1 DataFile C:/Users/ hp/
Name Desktop/ Sangit-
$3-231-111/ 2/ fid 5
2 Title F19 CDCI3 / opt/ . g
topspin/ nmrsu/ L o ¢
Sangit/ SEP 14 nmrs O o |
3 Origin Bruker BioSpin Gmbl — L
P4
4 Owner nmrsu .
5 Solvent  CDCI3 (@]
6 Pulse zgfign
Sequence
7 Acquision  2014-09-15T05:54:
Date
8 Modification
Date
9 Temperature 298.2 I
10 Number of 16
Scans ! ¥ ' . 1
11 Spectrometer 376,50 Ersi 7 H.vmmnrw% 893
Frequency
12 Spectral 89285.7
Width
13 Lowest -82292.5
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
I T I 5 1 ) I Y I N 1 S T s 1 4 T Y I I Y I ' 1 T 1 I I 1 I
-10 -20 -30 -40 0 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190

f1 (ppm}
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ORTEP View of 3f with 50% ellipsoidal probability

Packing diagram of 3f

S202



Table 1. Crystal data and structure refinement for 3f

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

SJ-AA-121 (CCDC No. 1063690)
CirHi3FsNO
323.28

296(2) K

0.71073 A
Triclinic

P-1
a=7.3417(10) A
b =10.0649(14) A
¢ =10.3982(14) A

727.42(17) A3
2

1.476 Mg/m3

0.127 mm-1

332

2.029 to 26.435°.

-9<=h<=9, -12<=k<=12, -13<=I<=13
21469

2970 [R(int) = 0.0366]

99.8 %

None
Full-matrix least-squares on F2
2970/0/209

1.033
R1=0.0481, wR2 = 0.1194
R1=0.0819, wR2 =0.1373

n/a

0.213 and -0.202 e.A-3

a=75.006(4)°.
B=89.015(4)°.
v = 78.726(4)°.
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters

(A2x 103) for 3f U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y 4 U(eq)
o(1) 8355(2) 3570(1) 4009(1) 53(1)
F(1) 8564(2)  -1374(1) 9075(1) 83(1)
F(4) 7044(2) 3393(2) 551(2) 99(1)
F(2) 6803(3) 2117(1) 2494(2) 108(1)
N(1) 7343(2) 4885(2) 5524(2) 46(1)
F(3) 4390(2) 3263(2) 1318(2) 104(1)
c(1) 7232(2) 6134(2) 4506(2) 40(1)
C(11) 7867(2) 3725(2) 5225(2) 38(1)
C(12) 8065(2) 2367(2) 6235(2) 39(1)
c(7) 7867(3) 4731(2) 2820(2) 43(1)
C(17) 8362(3) 1110(2) 5877(2) 48(1)
C(6) 7491(3) 6123(2) 3184(2) 43(1)
C(8) 6065(3) 4573(2) 2206(2) 50(1)
C(13) 7932(3) 2338(2) 7576(2) 49(1)
c(2) 6838(3) 7405(2) 4846(2) 51(1)
c(3) 6671(3) 8657(2) 3882(2) 55(1)
C(14) 8096(3) 1082(2) 8532(2) 57(1)
C(4) 6905(3) 8648(2) 2570(2) 60(1)
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C(10) 9547(3) 4585(2) 1963(2) 58(1)

C(16) 8531(3) 1152(2) 6828(2) 54(1)

C(5) 7319(3) 7390(2) 2224(2) 59(1)

C(15) 8391(3) -133(2) 8134(2) 53(1)

C(9) 6095(3) 3323(2) 1670(2) 64(1)

Table 3. Selected bond lengths [A] for 3f

01—C11 1.348 (2) c8—C9 1.499 (3)
01—C7 1.459 (2) C8—HBA 0.99
F1—C15 1.358 (2) C8—H8B 0.99
F4—C9 1.338 (3) C13—Cl4 1.376 (3)
F2—C9 1.307 (3) C13—H13 0.95
N1—C11 1.271 (2) C2—C3 1.377 (3)
N1—C1 1.409 (2) C2—H2 0.95
F3—C9 1.327 (3) C3—C4 1.375 (3)
C1—C6 1.387 (3) C3—H3 0.95
c1—C2 1.390 (3) C14—C15 1.367 (3)
Cl1—C12 1.475 (2) Cl4—H14 0.95
Cl12—C17 1.386 (2) C4—C5 1.380 (3)
C12—C13 1.390 (3) C4—H4 0.95
C7—C10 1.515 (3) C10—H10A 0.98
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Cr—C6

Cr—C8

Cl17—C16

Cl7—H17

C6—C5

Table 4. Selected bond angles [°] for 3f

C11—01—C7

Cl11—N1—C1

C6—C1—C2

C6—Cl1—N1

C2—Cl1—N1

N1—C11—O01

N1—C11—C12

01—C11—C12

C17—C12—C13

Cl17—C12—C11

C13—C12—C11

01—C7—C10

01—C7—C6

C10—C7—C6b6

1.517 (2)
1.532 (3)
1.378 (3)
0.95

1.387 (3)

121.02 (13)
118.15 (15)
119.74 (17)
121.71 (16)
118.55 (16)
125.89 (16)
121.77 (16)
112.30 (14)
118.78 (17)
121.48 (16)
119.73 (16)
104.03 (14)
110.55 (14)

112.08 (16)

C10—H10B

C10—H10C

Cl6—C15

Cl6—H16

C5—H5

C3—C2—H2

Cl—C2—H2

C4—C3—C2

C4—C3—H3

C2—C3—H3

C15—C14—C13

C15—C14—H14

C13—C14—H14

C3—C4—C5

C3—C4—H4

C5—C4—H4

C7—C10—H10A

C7—C10—H10B

H10A—C10—H10B

0.98
0.98
1.365 (3)
0.95

0.95

119.6
119.6
119.64 (18)
120.2
120.2
118.62 (18)
120.7
120.7
120.07 (19)
120

120

109.5
109.5

109.5
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01—Cr7—C8

C10—C7—C8

C6—C7—C8

C16—C17—C12

C16—C17—H17

Cl12—C17—H17

C5—C6—C1

C5—C6—C7

C1—C6—C7

C9—C8—C7

C9—C8—HBA

C7—C8—HB8A

C9—C8—H8B

C7—C8—H8B

H8A—C8—H8B

C14—C13—C12

C14—C13—H13

C12—C13—H13

C3—C2—C1

107.60 (15)
114.80 (16)
107.66 (15)
121.01 (18)
119.5
1195
118.94 (17)
121.75 (17)
119.26 (16)
118.47 (17)
107.7
107.7
107.7
107.7
107.1
120.59 (18)
119.7
119.7

120.71 (19)

C7—C10—H10C

H10A—C10—H10C

H10B—C10—H10C

C15—C16—C17

C15—C16—H16

C17—C16—H16

C4—C5—C6

C4—C5—H5

C6—C5—H5

F1—C15—C16

F1—C15—C14

Cl6—C15—C14

F2—C9—F3

F2—C9—F4

F3—C9—F4

F2—C9—C8

F3—C9—C8

F4—C9—C8

109.5
109.5
109.5
118.26 (18)
120.9
120.9
120.9 (2)
119.6
119.6
118.47 (18)
118.80 (18)
122.73 (18)
107.5 (2)
106.5 (2)
104.46 (19)
114.70 (18)
110.58 (19)

112.4 (2)
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Table 5. Anisotropic displacement parameters (A2x 103) for 3f The anisotropic

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

ull U22 U33 U23 ul3 ul2
o(1)  84(1) 36(1) 32(1) -6(1) 2(1) 2(1)
F(1)  135(1)  47(1) 54(1) 7(1) 6(1) -16(1)
F(4)  130(1)  106(1)  75(1) -57(1) 6(1) -17(1)
FQ) 179(2)  44(Q1) 99(1) A7(1)  -48(1)  -14(1)
N(1)  65(1) 36(1) 38(1) -10(1) 5(1) -10(1)
F@) 107(1)  101(1)  123(1)  -50(1)  -22(1)  -36(1)
C()  44(1) 35(1) 42(1) -9(1) 2(1) -9(1)
C(11)  43(1) 39(1) 32(1) -9(1) -1(1) -7(2)
C(12)  40(1) 38(1) 37(1) -8(1) -1(1) -6(1)
c()  59(1) 35(1) 31(1) -5(1) 2(1) -5(1)
C(17)  65(1) 41(1) 37(1) -10(1) -1(1) -8(1)
c(6)  51(1) 36(1) 40(1) -6(1) 2(1) -8(1)
c@)  61(1) 43(1) 43(1) -10(1) 1(1) -8(1)
C(13)  65(1) 42(1) 39(1) -11(1) 1(1) -7(2)
C  64(1) 43(1) 50(1) -16(1) 5(1) -13(1)
c@)  61(1) 36(1) 68(1) -15(1) 2(1) -10(1)
C(14) 80(2) 53(1) 34(1) -7(1) 4(1) -10(1)
C@)  742) 36(1) 63(1) -1(1) 1(1) -12(1)
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C(10)
C(16)
C(5)

C(15)

C(9)

65(1)
75(1)
82(2)
68(1)

80(2)

53(1)
36(1)
44(1)
40(1)

61(2)

55(1)
50(1)
44(1)
43(1)

51(1)

-14(1)

-10(1)
-3(1)
3(1)

-18(1)

15(1)
2(1)
6(1)
1(1)

-11(1)

-8(1)
-9(1)

-11(1)

10(1)

-8(1)

Table 6. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)

for 3f
X y z U(eq)

H(17) 8452 1117 4963 58
H(8A) 5112 4563 2892 59
H(8B) 5642 5425 1471 59
H(13) 7727 3192 7835 59
H(2) 6683 7411 5754 61
H(3) 6396 9521 4123 66
H(14) 8005 1060 9450 69
H(4) 6781 9509 1900 72
H(10A) 10627 4723 2417 87
H(10B) 9299 5291 1106 87
H(10C) 9803 3645 1812 87
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H(16) 8738 -1013 6581 65

H(5) 7489 7393 1315 70

ORTEP view of 3z with 50% ellipsoidal probability

S210



Packing diagram of 3z

5211



Table 7. Crystal data and structure refinement for 3z

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

AA-146 (CCDC No. 1402833)
CxHisFsN O

367.36

140(2) K

0.71073 A

Monoclinic

P2y

a=16.9723) A o= 90°.
b =11.3201(16) A B=98.676(5)°.
c=18.722(3) A ¥ =90°.
3555.7(10) A3

8

1.372 Mg/m3

0.106 mm-1

1520

2.109 to 24.432°.

-19<=h<=19, -13<=k<=13, -21<=|<=21
72735

5859 [R(int) = 0.1793]

90.9 %

None
Full-matrix least-squares on F2
5859/0 /487

1.149
R1=0.0842, wR2 = 0.2066
R1=0.1296, wR2 = 0.2331

n/a

0.742 and -0.503 e.A-3
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Table 8. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters

(A2x 103) for 3z. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y 4 U(eq)
0(2) 6302(2) 5272(2) 3309(2) 28(1)
o(1) 2094(2) 4763(3) 3306(2) 32(1)
F(1) 4495(2) 5658(3) 3449(2) 58(1)
F(4) 6467(2) 8720(3) 3978(2) 67(1)
F(5) 7104(2) 7199(4) 4401(2) 84(1)
F(3) 3715(2) 4325(3) 3735(2) 85(1)
F(6) 5860(2) 7120(3) 4065(2) 88(1)
N(L) 1176(2) 4171(3) 2312(2) 29(1)
F(2) 3749(2) 4717(3) 2624(2) 81(1)
N(2) 6262(2) 3786(3) 2437(2) 30(1)
c(1) 1585(2) 4859(4) 1863(2) 25(1)
C(16) 1425(3) 4155(3) 2984(2) 26(1)
c(2) 1430(3) 4682(4) 1124(2) 32(1)
C(28) 6819(2) 5721(4) 2206(2) 27(1)
C(32) 7730(3) 5630(4) 3388(2) 28(1)
C(23) 6533(3) 4620(4) 1960(2) 30(1)
C(31) 6526(3) 7550(4) 3897(3) 39(1)
C(38) 6144(2) 4155(4) 3054(2) 27(1)
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C(29)
c(17)
C(39)
C(7)

C(30)
C(@3)

C(6)

C(24)
C(8)

C(25)
c(27)
C(10)
C(20)
C(44)
C(33)
C(22)
C(18)
C(26)
C(40)
C(5)

C(4)

C(19)

6887(3)
1083(3)
5796(3)
2280(3)
6668(3)
1808(3)
2154(3)
6475(3)
3146(3)
6715(3)
7054(3)
1748(3)

401(3)
5483(3)
7869(3)

457(3)
1373(3)
7011(3)
5777(3)
2542(3)
2368(3)

1024(3)

5961(4)
3383(4)
3406(4)
5867(4)
7251(4)
5332(4)
5709(4)
4327(4)
6143(4)
5124(5)
6510(4)
6861(4)
1912(4)
2301(4)
4704(4)
2641(4)
3372(4)
6217(5)
3759(5)
6337(4)
6171(5)

2643(4)

3009(2)
3487(2)
3565(2)
2966(2)
3155(2)

659(2)
2148(2)
1232(2)
3296(3)

751(3)
1712(2)
3196(2)
4411(3)
3338(3)
3866(3)
3215(3)
4224(3)

990(3)
4273(3)
1679(3)

938(3)

4683(3)

27(1)
28(1)
32(1)
31(1)
34(1)
38(1)
30(1)
36(1)
34(1)
42(1)
38(1)
30(1)
43(1)
41(1)
40(1)
38(1)
40(1)
43(1)
42(1)
39(1)
45(1)

44(1)
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C(21) 112(3) 1915(5) 3674(3) 46(1)

C(34) 8639(3) 4387(5) 4166(3) 49(1)

C(9) 3763(3) 5209(4) 3274(3) 43(1)

C(37) 8387(3) 6251(5) 3229(3) 43(1)

C(15) 1435(4) 6758(5) 3831(3) 53(2)

C(35) 9282(3) 4995(5) 3994(3) 51(2)

C(13) 910(3) 8695(5) 3693(3) 48(1)

C(42) 5160(3) 1944(6) 4531(3) 56(2)

C(41) 5451(3) 3036(5) 4754(3) 54(2)

C(43) 5170(3) 1575(5) 3828(3) 55(2)

C(11) 1626(3) 7880(4) 2818(3) 43(1)

C(36) 9155(3) 5958(6) 3534(3) 55(2)

C(14) 1008(4) 7643(5) 4072(3) 59(2)

C(12) 1207(3) 8802(5) 3067(3) 50(1)

Table 9. Selected bond lengths [A] for 3z.

02—C38 1.364 (5) C25—C26 1.383 (7)
02—C29 1.442 (5) C25H18 0.95
01—C16 1.385 (5) C27—C26 1.383 (7)
01—C7 1.458 (5) C27—H20 0.95
F1—C9 1.336 (6) C10—C11 1.354 (7)
F4—C31 1.338 (5) C10—C15 1.378 (7)
F5—C31 1.316 (6) C20—C19 1.377 (7)
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F3—C9
F6—C31
N1—C16
N1—C1
F2—C9
N2—C38
N2—C23
Cl1—C2
C1—C6
Cl6—C17
C2—C3
C2—H1
Cc28—Cz27
C28—C23
C28—C29
C32—C33
C32—C37
C32—C29
C23—C24
C31—C30
C38—C39
C29—C30
Cl7—C22
C17—C18
C39—C40
C39—C44
C7—C6
Cr—Cs8
C7—C10

1.333 (6)
1.314 (6)
1.265 (5)
1.404 (5)
1.334 (6)
1.272 (5)
1.423 (6)
1.383 (6)
1.410 (6)
1.467 (6)
1.370 (7)
0.95

1.387 (6)
1.391 (6)
1.514 (6)
1.376 (6)
1.388 (6)
1.544 (6)
1.392 (6)
1.484 (7)
1.468 (6)
1.541 (6)
1.390 (6)
1.393 (6)
1.388 (7)
1.401 (7)
1.524 (6)
1.537 (6)
1.545 (6)

C20—C21
C20—H14
C44—C43
C44—H32
C33—C34
C33—H23
C22—C21
C22—H16
C18—C19
C18—H12
C26—H19
C40—C41
C40—H28
C5—C4
C5—H4
C4—H3
C19—H13
C21—H15
C34—C35
C34—H24
C37—C36
C37—H27
C15—Cl4
C15—H11
C35—C36
C35—H25
C13—C12
C13—Cl4
C13—H9

1.392 (7)
0.95
1.396 (7)
0.95
1.389 (7)
0.95
1.382 (7)
0.95
1.388 (7)
0.95
0.95
1.392 (7)
0.95
1.387 (7)
0.95
0.95
0.95
0.95
1.369 (8)
0.95
1.381 (7)
0.95
1.354 (7)
0.95
1.386 (8)
0.95
1.349 (7)
1.383 (8)
0.95
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C30—H22 0.99 C42—C41 1.372 (8)
C30—H21 0.99 C42—C43 1.384 (8)
C3—C4 1.389 (7) C42—H30 0.95

C3—H2 0.95 C41—H29 0.95

C6—C5 1.372 (6) C43—H31 0.95
C24—C25 1.379 (7) C11—C12 1.383 (7)
C24—H17 0.95 Cl1—H7 0.95

C8—C9 1.493 (7) C36—H26 0.95

C8—H5 0.99 C14—H10 0.95

C8—H6 0.99 C12—H8 0.95

Table 10. Selected bond angles [°] for 3z.

C38—02—C29 118.3 (3) C11—C10—C7 121.6 (4)
C16—01—C7 117.0 (3) C15—C10—C7 119.9 (4)
C16—N1—C1 118.8 (4) C19—C20—C21 120.1 (5)
C38—N2—C23 117.5 (4) C19—C20—H14 120
C2—C1—N1 118.9 (4) C21—C20—H14 120
C2—C1—C6 119.5 (4) C43—C44—C39 119.4 (5)
N1—C1—C6 121.6 (4) C43—C44—H32 120.3
N1—C16—O01 123.7 (4) C39—C44—H32 120.3
N1—C16—C17 122.8 (4) C32—C33—C34 121.2 (5)
01—Cl6—C17 113.2 (4) C32—C33—H23 119.4
C3—C2—C1 121.4 (4) C34—C33—H23 119.4
C3—C2—H1 119.3 C21—C22—C17 120.3 (4)
C1—C2—H1 119.3 C21—C22—H16 119.9
C27—C28—C23 118.5 (4) C17—C22—H16 119.9
C27—C28—C29 124.1 (4) C19—C18—C17 119.9 (5)
C23—C28—C29 117.4 (4) C19—C18—H12 120.1
C33—C32—C37 117.4 (4) C17—C18—H12 120.1
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C33—C32—C29
C37—C32—C29
C28—C23—C24
C28—C23—N2
C24—C23—N2
F6—C31—F5
F6—C31—F4
F5—C31—F4
F6—C31—C30
F5—C31—C30
F4—C31—C30
N2—C38—02
N2—C38—C39
02—C38—C39
02—C29—C28
02—C29—C30
C28—C29—C30
02—C29—C32
C28—C29—C32
C30—C29—C32
C22—C17—C18
C22—C17—C16
C18—C17—C16
C40—C39—C44
C40—C39—C38
C44—C39—C38
01—C7—C6
01—C7—C8
C6—C7—C8

122.7 (4)
119.9 (4)
120.5 (4)
121.1 (4)
118.3 (4)
106.9 (5)
104.9 (4)
106.1 (4)
114.0 (4)
113.3 (4)
111.0 (4)
125.0 (4)
122.4 (4)
112.6 (4)
109.7 (3)
104.1 (3)
111.2 (3)
109.6 (3)
109.8 (3)
112.3 (4)
119.6 (4)
118.6 (4)
121.8 (4)
119.0 (4)
121.7 (4)
119.3 (4)
109.3 (3)
104.8 (3)
114.1 (4)

C27—C26—C25
C27—C26—H19
C25—C26—H19
C39—C40—C41
C39—C40—H28
C41—C40—H28
C6—C5—C4
C6—C5—H4
C4—C5—H4
C5—C4—C3
C5—C4—H3
C3—C4—H3
C20—C19—C18
C20—C19—H13
C18—C19—H13
C22—C21—C20
C22—C21—H15
C20—C21—H15
C35—C34—C33
C35—C34—H24
C33—C34—H24
F3—C9—F2
F3—C9—F1
F2—C9—F1
F3—C9—C8
F2—C9—C8
F1—C9—C8
C36—C37—C32
C36—C37—H27

119.6 (5)
120.2
120.2
121.1 (5)
119.4
119.4
121.3 (5)
119.3
119.3
119.9 (5)
120.1
120.1
120.3 (5)
119.9
119.9
119.9 (5)
120.1
120.1
120.6 (5)
119.7
119.7
106.4 (4)
105.8 (4)
105.7 (4)
113.7 (5)
113.8 (4)
110.7 (4)
121.9 (5)
119
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01—C7—C10
C6—C7—C10
C8—C7—C10
C31—C30—C29
C31—C30—H22
C29—C30—H22
C31—C30—H21
C29—C30—H21
H22—C30—H21
C2—C3—C4
C2—C3—H2
C4—C3—H2
C5—C6—C1
C5—C6—C7
C1—C6—C7
C25—C24—C23
C25—C24—H17
C23—C24—H17
Cc9—C8—C7
C9—C8—H5
C7—C8—H5
C9—C8—H6
C7—C8—H6
H5—C8—H6
C24—C25—C26
C24—C25—H18
C26—C25—H18
C26—C27—C28
C26—C27—H20

109.1 (3)
111.5 (4)
107.7 (3)
117.4 (4)
107.9
107.9
107.9
107.9
107.2
119.2 (4)
120.4
120.4
118.6 (4)
125.0 (4)
116.4 (4)
119.9 (5)
120.1
120.1
118.5 (4)
107.7
107.7
107.7
107.7
107.1
120.2 (4)
119.9
119.9
121.3 (5)
119.3

C32—C37—H27
C14—C15—C10
C1l4—C15—H11
C10—C15—H11
C34—C35—C36
C34—C35—H25
C36—C35—H25
C12—C13—C14
C12—C13—H9

C14—C13—H9

C41—C42—C43
C41—C42—H30
C43—C42—H30
C42—C41—C40
C42—C41—H29
C40—C41—H29
C42—C43—C44
C42—C43—H31
C44—C43—H31
C10—C11—C12
C10—C11—H7

C12—C11—H7

C37—C36—C35
C37—C36—H26
C35—C36—H26
C15—C14—C13
C15—C14—H10
C13—C14—H10
C13—C12—C11

119
121.4 (5)
119.3
119.3
119.1 (5)
120.4
120.4
119.4 (5)
120.3
120.3
120.4 (5)
119.8
119.8
119.5 (5)
120.2
120.2
120.5 (5)
119.7
119.7
120.9 (5)
119.6
119.6
119.6 (5)
120.2
120.2
119.6 (5)
120.2
120.2
120.2 (5)
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C28—C27—H20 119.3 C13—C12—H8 119.9
C11—C10—C15 118.3 (5) C11—C12—H8 119.9

Table 11. Anisotropic displacement parameters (A2x 103) for 3z. The anisotropic

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

ull u22 u33 u23 ul3 ul2
0(2) 35(2) 22(2) 26(2) -3(2) 7(1) -1(2)
0(1) 37(2) 22(2) 36(2) 2(1) -3(1) -7(2)
F(1) 37(2) 45(2) 89(2) -8(2) -6(2) -3(1)
F(4) 101(3) 31(2) 71(2) -21(2) 19(2) 1(2)
F(5) 104(3) 105(3) 35(2) -22(2) -14(2) 51(2)
F(3) 49(2) 47(2) 152(4) 45(2) -9(2) 5(2)
F(6) 91(3) 74(3) 116(3) -57(2) 72(3) -41(2)
N(1) 31(2) 27(2) 27(2) 0(2) 0(2) -4(2)
F(2) 66(2) 71(2) 98(3) -44(2) -14(2) 26(2)
N(2) 38(2) 19(2) 34(2) 2(2) 6(2) 2(2)
C(1) 26(2) 20(2) 28(2) -2(2) 1(2) 6(2)
C(16) 33(3) 12(2) 31(3) -5(2) 0(2) -1(2)
C(2) 33(3) 28(3) 34(3) -4(2) 0(2) 6(2)
C(28) 26(2) 26(2) 29(2) 2(2) 2(2) 1(2)
C(32) 36(3) 27(2) 21(2) -3(2) 2(2) 0(2)
C(23) 33(3) 29(3) 26(2) 2(2) 3(2) 7(2)
C(31) 44(3) 24(3) 48(3) -10(2) 9(3) -3(2)
C(38) 28(2) 21(2) 32(3) 1(2) 3(2) 2(2)
C(29) 35(3) 16(2) 30(2) 3(2) 6(2) 2(2)
C(17)  35(3) 16(2) 32(3) -1(2) 6(2) -1(2)
C(39) 28(3) 31(3) 38(3) 5(2) 9(2) 2(2)
C(7) 46(3) 14(2) 32(3) 2(2) 6(2) -12(2)
C(30) 47(3) 17(2) 37(3) -1(2) 3(2) 1(2)
C(3) 47(3) 41(3) 25(2) -4(2) 3(2) 11(2)
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C(6)

C(24)
C(8)

C(25)
C(27)
C(10)
C(20)
C(44)
C(33)
C(22)
C(18)
C(26)
C(40)
C(5)

C(4)

C(19)
C(21)
C(34)
C(9)

C(37)
C(15)
C(35)
C(13)
C(42)
C(41)
C(43)
C(11)
C(36)
C(14)
C(12)

37(3)
49(3)
34(3)
56(3)
48(3)
27(2)
49(3)
35(3)
47(3)
36(3)
54(3)
52(3)
40(3)
45(3)
62(4)
63(4)
42(3)
57(4)
42(3)
45(3)
80(4)
42(3)
61(4)
43(3)
53(4)
45(3)
50(3)
38(3)
82(4)
61(4)

18(2)
28(3)
25(2)
45(3)
34(3)
32(3)
34(3)
37(3)
33(3)
40(3)
23(3)
47(3)
48(3)
29(3)
40(3)
34(3)
42(3)
44(3)
31(3)
45(3)
38(3)
71(4)
33(3)
70(4)
68(4)
40(3)
36(3)
82(5)
58(4)
32(3)

37(3)
31(3)
40(3)
27(3)
29(3)
28(2)
49(3)
51(3)
39(3)
36(3)
41(3)
31(3)
40(3)
42(3)
34(3)
36(3)
54(3)
43(3)
52(3)
39(3)
43(3)
38(3)
51(3)
54(4)
41(3)
78(4)
45(3)
45(3)
43(3)
56(4)

-1(2)
-5(2)
-2(2)
2(2)
4(2)
-2(2)
12(2)
2(2)
5(2)
1(2)
0(2)
12(2)
7(2)
-4(2)
6(2)
6(2)
8(3)
7(3)
-2(3)
9(2)
10(3)
-7(3)
-7(3)
24(3)
13(3)
14(3)
2(2)
-4(3)
-1(3)
8(3)

8(2)
(2)
-3(2)
5(2)
-1(2)
-4(2)
17(3)
8(2)
3(2)
1(2)
0(2)
9(2)
9(2)
8(2)
16(3)
12(3)
4(3)
-6(3)
-9(2)
6(2)
20(3)
-2(2)
11(3)
(3)
6(3)
6(3)
13(2)
5@3)
31(3)
8(3)

2(2)
(2)
-1(2)
10(3)
-1(2)

-10(2)

0(2)
-1(2)
5(2)
-5(2)
-1(2)
-2(3)
-9(2)
-5(2)
-13)
-3(3)

-18(2)

19(3)

-10(2)

-3(2)
12(3)
20(3)
15(3)

-12(3)
-13(3)
-16(3)

9(2)
-8(3)
21(3)
12(3)
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Table 12. Hydrogen coordinates ( x 10%4) and isotropic displacement parameters (A2x 103)

for 3z.
X y z U(eq)

H(1) 1055 4098 934 39
H(22) 7102 7764 3036 41
H(21) 6181 7455 2816 41
H(2) 1688 5210 152 46
H(17) 6269 3579 1066 43
H(5) 3316 6850 3047 41
H(6) 3148 6362 3808 41
H(18) 6678 4923 255 51
H(20) 7248 7266 1872 46
H(14) 169 1405 4726 52
H(32) 5484 2048 2854 49
H(23) 7430 4274 3994 48
H(16) 265 2633 2711 45
H(12) 1810 3863 4412 48
H(19) 7183 6762 660 52
H(28) 5990 4507 4431 51
H(4) 2938 6896 1866 46
H(3) 2632 6631 621 53
H(13) 1214 2647 5187 52
H(15) -322 1418 3488 55
H(24) 8720 3742 4493 59
H(27) 8307 6895 2901 51
H(11) 1521 6052 4106 63
H(25) 9808 4760 4188 61
H(9) 636 9337 3872 58
H(30) 4951 1439 4862 67
H(29) 5431 3296 5233 65
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H(31)
H(7)
H(26)
H(10)
H(8)

4961
1830
9593

776
1128

821
7963
6415
7543
9513

3678
2376
3430
4500
2797

66
52
66
70
60

ORTEP View of 5d with 50% ellipsoidal probability
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Packing diagram of 5d
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Table 13. Crystal data and structure refinement for 5d.

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

SJ-231 (CCDC No. 1402832)
CxHisFsN O

367.36

296(2) K

0.71073 A

Monoclinic

P 2:/n

a=12.8017(8) A o= 90°.
b =9.6398(6) A B=105.362(4)°.
c = 15.4464(10) A ¥ =90°.
1838.1(2) A3

4

1.328 Mg/m3

0.102 mm-1

760

2.406 to 25.394°.

-15<=h<=15, -11<=k<=11, -18<=I|<=18
46069

3384 [R(int) = 0.1770]

100.0 %

None
Full-matrix least-squares on F2
3384/0/244

1.012
R1=0.0563, wR2 = 0.1264
R1=0.1246, wR2 = 0.1525

n/a

0.300 and -0.241 e.A-3
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Table 14. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters

(A2x 103) for 5d. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
0(1) 2120(2) 6369(2) 7261(1) 64(1)
N(1) 2527(2) 4147(2) 7036(1) 40(1)
F(2) 6079(2) 6873(2) 6649(2) 98(1)
F(1) 5383(2) 7688(3) 7622(2) 131(1)
F(3) 5270(2) 8772(2) 6403(2) 126(1)
C(6) 2873(2) 5031(3) 5660(2) 39(1)
C@17) 2678(2) 4936(3) 8552(2) 41(1)
C(1) 2215(2) 4299(3) 6079(2) 39(1)
C(10) 4779(2) 4359(3) 6466(2) 42(1)
C(16) 2424(2) 5218(3) 7574(2) 43(1)
C(7) 3975(2) 5501(3) 6174(2) 41(1)
C(8) 4166(2) 6847(3) 6313(2) 50(1)
C(11) 4901(2) 3378(3) 5839(2) 52(1)
C(22) 2087(3) 5654(3) 9041(2) 55(1)
C(2) 1249(2) 3751(3) 5585(2) 54(1)
C(18) 3453(2) 3998(3) 8993(2) 54(1)
C(5) 2513(2) 5235(3) 4738(2) 53(1)
C4) 1544(3) 4696(3) 4250(2) 61(1)
C(3) 913(3) 3939(3) 4669(2) 63(1)
C(12) 5629(3) 2297(3) 6092(3) 66(1)
C(9) 5203(3) 7529(4) 6747(3) 68(1)
C(21) 2261(3) 5407(4) 9951(2) 69(1)
C(15) 5388(3) 4207(3) 7344(2) 64(1)
C(20) 3018(3) 4471(4) 10373(2) 70(1)
C(19) 3625(3) 3770(4) 9900(2) 71(1)
C(13) 6235(3) 2175(4) 6958(3) 74(1)
C(14) 6109(3) 3121(4) 7585(3) 81(1)
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Table 15. Selected bond lengths [A] and angles [°] for 5d

01—C16

N1—C16

N1—C1

N1—H1

F2—C9

F1—C9

F3—C9

C6—C1

C6—C5

C6—C7

C17—C18

Cl7—C22

C17—C16

C1—C2

C10—C15

Cl10—C11

C10—C7

C7—C8

C8—C9

1.232 (3)
1.354 (3)
1.433 (3)
0.88

1.331 (4)
1.318 (4)
1.323 (4)
1.384 (3)
1.390 (4)
1.494 (4)
1.381 (4)
1.388 (4)
1.483 (4)
1.375 (4)
1.381 (4)
1.392 (4)
1.493 (4)
1.327 (4)

1.473 (4)

C22—H16

C2—C3

C2—H2

C18—C19

C18—H12

C5—C4

C5—H5

C4—C3

C4—H4

C3—H3

C12—C13

C12—H8

C21—C20

C21—H15

C15—Ci14

C15—H11

C20—C19

C20—H14

C19—H13

0.95
1.377 (4)
0.95
1.378 (4)
0.95
1.371 (4)
0.95
1.371 (4)
0.95
0.95
1.362 (5)
0.95
1.358 (5)
0.95
1.380 (5)
0.95
1.377 (5)
0.95

0.95
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C8—H6

Cl11—C1i2

Cl11—H7

C22—C21

Table 16. Selected bond angles [°] for 5d

Cl16—N1—C1

C16—N1—H1

C1—N1—H1

C1—C6—C5

C1—C6—C7

C5—C6—C7

C18—C17—C22

C18—C17—C16

C22—C17—C16

C2—C1—C6

C2—Cl1—N1

C6—C1—N1

C15—C10—C11

C15—C10—C7

C11—C10—C7

01—C16—N1

1.384 (4)

1.384 (4)

120.6 (2)
119.7

119.7

118.2 (3)
120.9 (2)
120.8 (2)
118.8 (3)
123.9 (3)
117.3 (3)
120.4 (3)
119.8 (2)
119.8 (2)
118.2 (3)
122.7 (3)
119.1 (3)

121.2 (3)

C13—C14

C13—H9

C14—H10

C4—C5—C6

C4—C5—H5

C6—C5—H5

C5—C4—C3

C5—C4—H4

C3—C4—H4

C4—C3—C2

C4—C3—H3

C2—C3—H3

C13—C12—C11

C13—C12—H8

Cl11—C12—H8

F1—C9—F3

F1—C9—F2

F3—C9—F2

F1—C9—C8

1.371 (5)

0.95

0.95

121.0 (3)
119.5
119.5
120.2 (3)
119.9
119.9
119.5 (3)
120.3
120.3
120.6 (3)
119.7
119.7
107.0 (3)
104.3 (3)
103.8 (3)

114.2 (3)
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01—C16—C17

N1—C16—C17

C8—C7—C10

C8—C7—C6b

C10—C7—Cob

C7—C8—C9

C7—C8—H6

C9—C8—H6

C12—C11—C10

Cl12—C11—H7

C10—C11—H7

C21—C22—C17

C21—C22—H16

C17—C22—H16

Cl1—C2—C3

Cl1—C2—H2

C3—C2—H?2

C19—C18—C17

C19—C18—H12

C17—C18—H12

121.8 (2)
117.1 (2)
126.1 (3)
119.4 (3)
114.5 (2)
127.9 (3)
116

116
120.4 (3)
119.8
119.8
120.2 (3)
119.9
119.9
120.6 (3)
119.7
119.7
120.5 (3)
119.8

119.8

F3—C9—C8

F2—C9—C8

C20—C21—C22

C20—C21—H15

C22—C21—H15

C14—C15—C10

Cl4—C15—H11

C10—C15—H11

C21—C20—C19

C21—C20—H14

C19—C20—H14

C20—C19—C18

C20—C19—H13

C18—C19—H13

C12—C13—C14

C12—C13—H9

C14—C13—H9

C13—C14—C15

C13—C14—H10

C15—C14—H10

111.6 (3)
115.0 (3)
1203 (3)
119.8
119.8
120.6 (3)
119.7
119.7
120.2 (3)
119.9
119.9
120.0 (3)
120

120
119.5 (3)
120.2
120.2
120.7 (3)
119.7

119.7
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Table 17. Anisotropic displacement parameters (A2x 103) for 5d. The anisotropic

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

ull U22 U33 U23 ul3 ul2
O(1) 105(2)  32(1) 61(1) 3(1) 30(1) 12(1)
N(L)  51(1) 28(1) 44(1) 0(1) 17(1) 3(1)
FQ)  52(1) 88(2)  146(2)  -16(2) 14(1) -16(1)
F1) 131(2)  166(3)  93(2) -63(2) 22(2) -63(2)
F@)  95(2) 61(1)  201(3)  23(2) 2(2) -30(1)
c(6)  42(2) 35(2) 41(2) -1(1) 12(1) 0(1)
C(17)  49(2) 34(2) 46(2) -5(1) 20(1) -5(1)
c(l)  45@2) 30(1) 43(2) -4(1) 13(1) 0(1)
C(10)  39(2) 39(2) 51(2) 4(1) 17(1) -8(1)
C(16)  49(2) 33(2) 51(2) -2(1) 20(1) -4(1)
C()  46(2) 44(2) 37(2) 0(1) 17(1) -6(1)
c@8)  48(2) 45(2) 58(2) -5(2) 13(2) -4(2)
C(11) 50(2) 53(2) 59(2) 1(2) 22(2) -2(2)
C(22) 70(2) 49(2) 56(2) -1(2) 31(2) 0(2)
c@ 512 52(2) 61(2) -5(2) 18(2) -11(2)
C(18) 55(2) 53(2) 56(2) -3(2) 16(2) 5(2)
C(5)  58(2) 57(2) 44(2) 4(2) 15(2) -3(2)
C@)  66(2) 68(2) 43(2) -3(2) 5(2) 3(2)
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C3) 5202 66(2) 63(2) -11(2) 2(2) -11(2)

C(12) 63(2) 53(2) 90(3) -1(2) 35(2) 4(2)
cO) 7103 47(2) 83(3) -12(2) 17(2) -14(2)
C(21)  85(3) 70(2) 62(2) -11(2) 37(2) -2(2)
C(15)  68(2) 59(2) 59(2) 0Q) 6(2) 3(2)
C(0) 77(2) 90(3) 43(2) -4(2) 15(2) -10(2)
C(19) 70(2) 84(3) 53(2) 4(2) 7(2) 11(2)
C(13)  60(2) 63(2) 100(3) 18(2) 21(2) 12(2)
C(14)  76(3) 77(3) 76(3) 14(2) -2(2) 8(2)

Table 18. Hydrogen coordinates ( x 10%4) and isotropic displacement parameters (A2x 103)
for 5d.

X y z U(eq)
H(1) 2787 3349 7276 48
H(6) 3560 7444 6109 61
H(7) 4480 3450 5233 63
H(16) 1561 6316 8750 66
HE) 809 3238 5879 65
H(12) 3869 3506 8668 65
H(5) 2944 5756 4441 63
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H(4)
H(3)
H(8)
H(15)
H(11)
H(14)
H(13)
H(9)

H(10)

1309

250

5708

1850

5311

3128

4164

6742

6521

4848

3547

1635

5896

4856

4298

3129

1439

3027

3621

4330

5658

10281

7785

10997

10200

7126

8191

73

75

79

83

77

84

85

89

97
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