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1. General Information:

"H NMR spectra were determined on a 400 MHz (Bruker Avance) spectrometer using solutions
in CDCl;. Chemical shifts () are expressed in parts per million and are referenced to
tetramethylsilane (TMS) as an internal standard. The multiplicities of the signals are reported as
s (singlet), d (doublet), t (triplet), dd (doublet of doublets), or m (multiplet), and coupling
constants (J) are given in hertz. Proton-decoupled *C{!H} NMR spectra were recorded at 100
MHz (Bruker Avance). Proton-decoupled '°F NMR spectra were recorded at 376.5 MHz (Bruker
Avance). HRMS analysis was performed on a Q-TOF mass analyzer (Agilent Accurate-Mass Q-
TOF LC/MS-6520 using the ESI ionization method. Elemental analyses were performed by a
PerkinElmer, Series II, CHNS/O analyser-2400. TLC was done on silica gel 60 F,s4 coated on
aluminum sheets (Merck). Silica gel (60-120 mesh) was used for column chromatography.
Petroleum ether refers to the fraction boiling in the range of 60-80 °C unless otherwise
mentioned. All of the solvents were dried and distilled before use. All of the reactions involving

moisture-sensitive reactants were executed using oven-dried glassware.

2. Typical experimental procedure for the compound (3a):

The mixture of 8-methyl-2-phenylimidazo[1,2-a]pyridine (1a, 41 mg, 0.20 mmol), ethyl-2-
bromo-2,2-difluoroacetate (2, 51 uL, 2 equiv), Cu,O (3 mg, 10 mol%), 1,10-phenanthroline (4.4
mg, 12mol%) and K,COj3 (55 mg, 2 equiv) in CH3CN (1 mL) was stirred at 80 °C under air in
the sealed tube for 10 h. After completion of the reaction (TLC), the reaction mixture was cooled
to room temperature and extracted with ethylacetate/water. The organic phase was dried over
anhydrous Na,SO,. The crude residue was obtained after evaporation of the solvent in vacuum
and purified by column chromatography on silica gel (60-120 mesh) using n-hexane/EtOAc (9:1)
as the eluent to afford pure 3a as colorless oil (55 mg, 84% yield).
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3. Characterization data for the synthesized products:
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Ethyl-2,2-difluoro-2-(8-methyl-2-phenylimidazo|[1,2-a]pyridin-3-yl)acetate (3a): Colourless
oil (84%, 55 mg); 'H NMR (400 MHz, CDCl;): ¢ 8.31 (d, J = 7.2 Hz, 1H), 7.55 (d, J=9.2 Hz,
2H), 7.37-7.32 (m, 3H), 7.07 (d, J = 6.8 Hz, 1H), 6.78 (t, J/ = 7.2 Hz, 1H), 3.86 (q, J = 7.2 Hz,
2H), 2.58 (s, 3H), 1.06 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): § 162.5 (t, Jcr = 32
Hz), 147.6, 146.7, 133.7, 129.9, 128.8, 128.2, 128.0, 125.5, 124.4 (t, Jcr = 16 Hz), 113.6, 112.0,
111.6 (t, Jor =242 Hz), 63.6, 17.3, 13.7; °F NMR (376.5 MHz, CDCl;): ¢ -98.3; HRMS (ESI-
TOF) m/z: [M+ H]" Calcd for C;gH;cF,N,0O;: 331.1258; found: 331.1264.
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Ethyl-2,2-difluoro-2-(2-(4-methoxyphenyl)-8-methylimidazo[1,2-a]pyridin-3-yl)acetate
(3b): Colourless oil (85%, 61 mg); 'H NMR (400 MHz, CDCl3): 6 8.36 (d, J= 7.2 Hz, 1H), 7.57
(d, J=8.4 Hz, 2H), 7.12 (d, J = 7.2 Hz, 1H), 6.96 (d, J = 8.4 Hz, 2H), 6.83 (t, J = 6.8 Hz, 1H),
3.99 (q, J=7.2 Hz, 2H), 3.84 (s, 3H), 2.64 (s, 3H), 1.15 (t, /= 7.2 Hz, 3H); 3*C NMR (100 MHz,
CDCl): 0 162.6 (t, Jor = 35 Hz), 160.1, 147.5, 147.5, 146.6, 131.1, 127.8, 126.1, 125.4, 124.3
(t, Jor= 6 Hz), 113.7, 113.4, 111.9, 111.7 (t, Jor = 246 Hz), 111.6, 63.6, 55.4, 17.3, 13.7; °F
NMR (376.5 MHz, CDCls): 0 -98.6; HRMS (ESI-TOF) m/z: [M+ H]" Calcd for C;9H;3F,N,Os:
361.1364; found: 361.1384.
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Ethyl-2,2-difluoro-2-(2-(4-fluorophenyl)-8-methylimidazo[1,2-a]pyridin-3-yl)acetate  (3c):
Colourless oil (83%, 57 mg); 'H NMR (400 MHz, CDCls): 6 8.37 (d, J = 6.8 Hz, 1H), 7.65-7.62
(m, 2H), 7.15-7.10 (m, 3H), 6.86 (t, /= 7.2 Hz, 1H), 4.05 (q, J = 7.2 Hz, 2H), 2.64 (s, 3H), 1.19
(t, J= 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl;): 0 163.2 (d, Jc.r = 247 Hz), 162.6 (t, Jcr= 36
Hz), 146.7, 146.6, 131.7 (d, Jcr= 9 Hz), 129.8 (d, Jcr= 3 Hz), 128.0, 125.6, 124.3 (t, Jcr= 6
Hz), 115.2 (d, Jcr= 21 Hz), 113.7, 111.9, 111.5 (t, Jcr = 247 Hz), 63.8, 17.3, 13.8; ’F NMR
(376.5 MHz, CDCl;): 0 -99.1, -113.0; Anal. Calcd for CgH;sF;N,0,: C, 62.07; H, 4.34; N, 8.04;
%; Found: C, 61.92; H, 4.20; N, 7.92%.
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Ethyl-2,2-difluoro-2-(8-methyl-2-(4-(trifluoromethyl)phenyl)imidazo[1,2-a]pyridin-3-
yl)acetate (3d): Colourless oil (75%, 59 mg); 'H NMR (400 MHz, CDCl;): ¢ 8.38 (d, /= 6.8 Hz,
1H), 7.81 (d, J = 8.0 Hz, 2H), 7.70 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 6.8 Hz, 1H), 6.88 (t,J=7.2
Hz, 1H), 4.10 (q, J = 7.2 Hz, 2H), 2.65 (s, 3H), 1.21 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz,
CDCl): 6 162.6 (t, Jor = 35 Hz), 146.9, 145.9, 137.5, 130.7 (q, Jcr = 32 Hz), 130.3, 128.2,
125.8, 125.1 (q, Jcr=4 Hz), 124.3 (t, Jcr= 5 Hz), 124.2 (q, Jcr= 270 Hz), 113.9, 112.3 (t, Jcr
= 33 Hz), 111.3 (t, Jo.r = 249 Hz), 63.9, 17.2, 13.8; F NMR (376.5 MHz, CDCl;): ¢ -62.6, -
99.7; Anal. Calcd for C,oH;5FsN,O,: C, 57.29; H, 3.80; N, 7.03%; Found: C, 57.04; H, 3.91; N,
6.94%.
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Ethyl-2,2-difluoro-2-(8-methyl-2-(thiophen-2-yl)imidazo[1,2-a]pyridin-3-yl)acetate (3e):
Brown oil (78%, 52 mg); '"H NMR (400 MHz, CDCls): 6 8.35 (d, J = 6.8 Hz, 1H), 7.43-7.40 (m,
2H), 7.12-7.07 (m, 2H), 6.82 (t, /= 7.2Hz, 1H), 4.13 (q, J = 7.2 Hz, 2H), 2.64 (s, 3H), 1.20 (t, J
= 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl;): 6 162.5 (t, Jc.r= 35 Hz), 146.6, 140.9, 135.3, 128.5
(t, Jor=4 Hz), 127.9, 127.6, 127.4, 125.6, 124.3 (t, Jcr= 7 Hz), 113.7, 111.5 (t, Jc.r = 248 Hz),
109.0, 63.8, 17.2, 13.8; ’F NMR (376.5 MHz, CDCl;): 6 -99.8; Anal. Calcd for C;sH;4F,N,0,S:
C, 57.13; H, 4.20; N, 8.33%; Found: C, 56.97; H, 4.12; N, 8.21%.
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Ethyl-2,2-difluoro-2-(2-phenylimidazo|[1,2-a]pyridin-3-yl)acetate (3f): Colourless oil (75%,
47 mg); '"H NMR (400 MHz, CDCl3): ¢ 8.53 (d, J = 6.8 Hz, 1H), 7.70 (d, J = 9.2 Hz, 1H), 7.63
(d, J=17.2 Hz, 2H), 7.45-7.41 (m, 3H), 7.36 (t, J = 8.0 Hz, 1H), 6.95 (t, J= 6.8 Hz, 1H), 3.97 (q,
J =172 Hz, 2H), 1.14 (t, J = 7.2 Hz, 3H); 3*C NMR (100 MHz, CDCl;): J 162.5, 159.1, 148.3,
146.3, 133.5, 129.7, 128.9, 128.2, 126.8, 126.7 (t, Jcg= 6 Hz), 118.0, 113.6, 111.7 (t, Jop= 258
Hz), 63.7, 13.7; ’F NMR (376.5 MHz, CDCl;):  -98.5. Anal. Calcd for C;H4FoN,O,: C,
64.55; H, 4.46; N, 8.86%; Found: C, 64.32; H, 4.32; N, 8.78%.
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Ethyl-2,2-difluoro-2-(2-(p-tolyl)imidazo[1,2-a]pyridin-3-yl)acetate (3g): Colourless oil (80%,
52 mg); 'H NMR (400 MHz, CDCl;): ¢ 8.45 (d, /= 7.2 Hz, 1H), 7.63 (d, J = 9.2 Hz, 1H), 7.46
(d, J = 8.0 Hz, 2H), 7.30-7.26 (m, 1H), 7.19-7.16 (m, 2H), 6.89-6.87 (m, 1H), 3.92 (q, J = 7.2
Hz, 2H), 2.33 (s, 3H), 1.08 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl;): 6 162.5, 148.3,
146.2, 138.8, 130.4, 129.6, 128.9, 126.7 (t, Jcr= 6 Hz), 126.3, 117.9, 113.5, 111.6 (t, Jcr = 246
Hz), 111.4, 63.7, 21.4, 13.7; '°F NMR (376.5 MHz, CDCl;): ¢ -98.6; HRMS (ESI-TOF) m/z:
[M+ H]* Calcd for CgH6F2N,0O5: 331.1258; found: 331.1269.
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Ethyl-2-(2-(4-chlorophenyl)imidazo[1,2-a]pyridin-3-yl)-2,2-difluoroacetate (3h): Colourless
oil (67%, 47 mg); '"H NMR (400 MHz, CDCl;): 6 8.52 (d, J = 7.2 Hz, 1H), 7.70 (d, J = 9.2 Hz,
1H), 7.62 (d, J = 8.4 Hz, 2H), 7.43-7.40 (m, 2H), 7.39-7.34 (m, 1H), 6.96 (t, J = 7.2 Hz, 1H),
412 (q,J= 7.2 Hz, 2H), 1.21 (t,J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl): 6 162.6 (t, Jcr=
39 Hz), 146.9, 146.4, 135.0, 132.0, 131.1, 128.4, 127.6, 127.0, 126.7 (t, Jcr = 5 Hz), 118.0,
113.7, 111.4 (t, Jor= 248 Hz), 63.9, 13.8; °F NMR (376.5 MHz, CDCl;): 6 -99.5; HRMS (ESI-
TOF) m/z: [M+ H]* Calcd for C7H;3CIF,N,0,: 351.0712; found: 351.0740.
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EtO,CF,C

Ethyl-2-(2-(4-cyanophenyl)imidazo|[1,2-a]pyridin-3-yl)-2,2-difluoroacetate (3i): Yellow oil
(58%, 39 mg); '"H NMR (400 MHz, CDCls): 6 8.53 (d, J= 7.2 Hz, 1H), 7.84 (d, /= 8.8 Hz, 2H),
7.75-7.70 (m, 2H), 7.42-7.38 (m, 1H), 7.01-6.98 (m, 1H), 4.22 (q, J = 7.2 Hz, 2H), 1.27 (t, J =
7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): ¢ 162.6, 146.6, 145.9, 138.2, 132.0, 130.5, 127.4,
126.7 (t, Jor= 6 Hz), 125.9, 118.8, 118.2, 114.1, 112.5, 111.2 (t, Jo.r = 249 Hz), 64.1, 13.9; I°F
NMR (376.5 MHz, CDCl;): 6 -100.3; HRMS (ESI-TOF) m/z: [M+ H]* Caled for CsH;3F,N30,:
342.1054; found: 342.1067.

EtO,CF,C

Ethyl-2,2-difluoro-2-(2-(naphthalen-2-yl)imidazo[1,2-a|pyridin-3-yl)acetate (3j): Brown oil
(42%, 30 mg); '"H NMR (400 MHz, CDCl;): ¢ 8.57 (d, J = 7.2 Hz, 1H), 8.11 (s, 1H), 7.93-7.86
(m, 3H), 7.81-7.79 (m, 1H), 7.74 (d, /= 9.2 Hz, 1H), 7.53-7.50 (m, 2H), 7.38 (t, /= 8.0 Hz, 1H),
6.97 (t, J= 6.8 Hz, 1H), 3.89 (q, J= 7.2 Hz, 2H), 1.08 (t, /= 7.2 Hz, 3H); *C NMR (100 MHz,
CDCls): 0 162.6, 148.2, 146.5, 133.4, 133.0, 130.8, 129.3, 128.5, 127.9, 127.8, 127.1, 126.9,
126.8 (t, Jor= 5 Hz), 126.4, 125.3, 124.3, 118.0, 113.6, 111.6 (t, Jc.r= 249 Hz) , 63.7, 13.6; '°F
NMR (376.5 MHz, CDCl3): 6 -98.5; Anal. Calcd for C,1HsF2N,O;: C, 68.85; H, 4.40; N, 7.65%;
Found: C, 68.69; H, 4.29; N, 7.52%.
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Ethyl-2,2-difluoro-2-(2-(pyridin-2-yl)imidazo[1,2-a]pyridin-3-yl)acetate (3k): Colourless oil
(70%, 44 mg); '"H NMR (400 MHz, CDCls): 6 8.63 (d, /= 7.2 Hz, 1H), 8.52 (d, /= 4.4 Hz, 1H),
8.20 (d, J = 7.6 Hz, 1H), 7.83-7.78 (m, 1H), 7.76 (d, J = 8.8 Hz, 1H), 7.36 (t, J = 8.8 Hz, 1H),
7.27-7.24 (m, 1H), 6.96 (t, J= 7.6 Hz, 1H), 4.08 (q, J= 7.2 Hz, 2H), 1.04 (t, J= 7.2 Hz, 3H); 13C
NMR (100 MHz, CDCls): 6 162.2 (t, Jocr= 34 Hz), 151.7, 147.9, 145.9, 145.3, 137.0, 127.3 (t,
Jer= 10 Hz), 126.9, 123.3, 122.3, 118.1, 114.1, 113.8, 112.5 (t, Jc.r = 243 Hz), 62.8, 13.6; '°F
NMR (376.5 MHz, CDCl;): ¢ -96.4; Anal. Calcd for C;cH;3F,N30,: C, 60.57; H, 4.13; N,
13.24%:; Found: C, 60.39; H, 3.98; N, 13.16%.
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Ethyl-2-(6-chloro-2-phenylimidazo[1,2-a]pyridin-3-yl)-2,2-difluoroacetate (31): Colourless
oil (72%, 50 mg); 'H NMR (400 MHz, CDCl;): ¢ 8.58 (s, 1H), 7.66-7.60 (m, 3H), 7.46-7.42 (m,
3H), 7.35-7.32 (m, 1H), 4.00 (q, /= 7.2 Hz, 2H), 1.16 (t, J = 7.2 Hz, 3H); '3C NMR (100 MHz,
CDCl): 6 162.2 (t, Jor= 34 Hz), 148.9, 144.7, 132.9, 129.6, 129.1, 128.9, 128.3, 124.6 (t, Jcr=
6 Hz), 121.9, 118.3, 112.2 (t, Jc.g= 31 Hz), 111.2 (t, Jo.r =248 Hz), 63.9, 13.7; °F NMR (376.5
MHz, CDCL,): ¢ -98.8; HRMS (ESI-TOF) m/z: [M+ H]" Calcd for C;H3CIF;N,0,: 351.0712;
found: 351.0700.
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Ethyl-2,2-difluoro-2-(6-(p-tolyl)imidazo[2,1-b|thiazol-5-yl)acetate (5a): Yellow oil (85%, 57
mg); '"H NMR (400 MHz, CDCly): 6 7.70 (d, J = 4.4 Hz, 1H), 7.50 (d, J = 8.4 Hz, 2H), 7.22 (d, J
= 8.0 Hz, 2H), 6.94 (d, /= 4.8 Hz, 1H), 4.05 (q, /= 7.2 Hz, 2H), 2.37 (s, 3H), 1.12 (t,J = 7.2 Hz,
3H); *C NMR (100 MHz, CDCls): 6 162.4 (t, Jo.r = 35 Hz), 151.4, 148.8, 138.8, 129.8, 129.0,
129.0, 119.9 (t, Jcr= 5 Hz), 113.7, 113.6 (t, Jcr = 31 Hz), 110.9 (t, Jcr = 247 Hz), 63.7, 21.4,
13.6; 9F NMR (376.5 MHz, CDCL5): 6 -97.2; Anal. Calcd for C;sH;4F,N,O,S: C, 57.13; H, 4.20;
N, 8.33%; Found: C, 56.95; H, 4.09; N, 8.20%.
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Ethyl-2,2-difluoro-2-(2-phenylbenzo|d]imidazo|2,1-b]thiazol-3-yl)acetate (Sb): Brown oil
(82%, 61 mg); '"H NMR (400 MHz, CDCl3): 6 8.11 (d, J= 8.0 Hz, 1H), 7.73 (d, /= 8.8 Hz, 1H),
7.57-7.55 (m, 2H), 7.52-7.48 (m, 1H), 7.46-7.38 (m, 4H), 3.73 (q, J = 7.2 Hz, 2H), 1.05 (t, J =
7.2 Hz, 3H); 3C NMR (100 MHz, CDCl;): 6 162.1 (t, Jcr= 33 Hz), 150.9, 150.2 (t, Jo.r= 6 Hz),
133.3, 132.8, 130.1, 129.7, 129.0, 128.2, 126.7, 125.5, 124.2, 116.0 (t, Jcr= 8 Hz), 115.5 (t, Jc.r
=30 Hz), 110.8 (t, Jcr = 243 Hz), 63.7, 13.5; 1°F NMR (376.5 MHz, CDCl3): 6 -90.1; HRMS
(ESI-TOF) m/z: [M+ H]" Calcd for C;9H;4F,N,0,S: 373.0822; found: 373.0822.

S9



Loy

EtO,CF,C

Ethyl-2,2-difluoro-2-(2-(p-tolyl)benzo[d]imidazo|2,1-b]thiazol-3-yl)acetate (S5c): Brown oil
(80%, 61 mg); '"H NMR (400 MHz, CDCl3): ¢ 8.10 (d, /= 8.0 Hz, 1H), 7.73 (d, /= 8.8 Hz, 1H),
7.52-7.48 (m, 1H), 7.45-7.38 (m, 3H), 7.23 (d, J=7.6 Hz, 2H), 3.76 (q, J = 7.2 Hz, 2H), 2.39 (s,
3H), 1.07 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl;): 6 162.2 (t, Jc.r = 35 Hz), 150.8,
150.4, 138.9, 132.9, 130.4, 130.1, 129.6, 128.9, 126.7, 125.4, 124.2, 116.0 (t, Jcr= 8 Hz), 115.3,
110.9 (t, Jcp= 245 Hz), 63.7, 21.8, 13.6; ’F NMR (376.5 MHz, CDCl3): 6 -90.1; HRMS (ESI-
TOF) m/z: [M+ H]" Caled for C,0H6F,N,0,S: 387.0979; found: 387.0979.
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NMR spectra for the synthesized products
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HOCL 1H

Fl 14.75 usec
PLWL 11.59455%989 W
5ROl 400.1524711 MHz
F2 - Processing parameters
21 16384

8F 400.1500050 MHz
WoW EM

558 a

LB 0.30 Hz
GB a

PC 1.00

S15



162.97
162.64

162.29

160.17

77.48

o : = a
S :
Vool |
|‘“‘-,
N7 R
EtO,CFsC
l 3b
Me

—13.77

-%!
Current Data Paraseters
KANE Dr. A AAJRA 2015

EXPHO 420
FROCH 1

Fi - Aoguisition Parameters
Date_ 20150722
Time 13.07
TRSTRUM spact
PROBRD 5 mm PRBBO BB/
PULFROG Zgpg it

™ A2T6A
SOLVERT CDC13

N8 512

s 2

SR 24038 . 461 Mz
FIDRES 0.733596 Hx
ple] 0. 6816244 zec
G 67,81

oW 20.800 usac
DE 6.50 usec
TE I9T.6 K

ol 2.00000000 sec
il 2.03000000 sec
D 1
mmmmmmme CHAMMEL £l =ss==ss=
MUC 13

Pl 8.50 us
FLW1 5400000000 W
EF0L 100, 6278586 MBiz
mmrro==e CHANNEL £2 sessemss
CPDPRG2 waltzlf
NUCE 1H
PCPD2 80.00 usec
PLWZ 1200000000 W
PLW12 0.40792999 W
PLW13 0,26107001 w
sFo2 400. 1516006 Miz
Fi - Processing parameters
a1 1

EF 100, 6177854 MHz
WD EM

55B ]

LB 1.0¢ Az
B Q

[ 39 1.40

Wm

T
190

T
180

T
170

T
1e0

A b

150

T
140

T
130

T
120

110

T
100

T
a0

S16

T
BD

70 &0

T
50

40

T
30

20

T
10 p

om



-98.60

EtO,CF,C

3b

Me

-20

-60

-80

=100

-140 -160

517

-180

ppm

-5

Current Data Farameters
HAME Or, A HATER 20LE
EXF0 113
FROCHD 1

Fi - isition Paramaters
DIT'F_W 20150722
Timg 12.41
TNETRIM spact
FROBHD & mm PABRD BB
FULFROG zaflon

™ 278
SOLVENT CcDC12

HI ]

b= 2

sWE B9285.711 Me
FIDRES 2.7207B4 Mz
fiid 0. 1835508 sac
BS §7.E1

L 5,600 user
L= 6.50 wBec
TE 206,84 K
ol 1.00000000 pas
T 1
sssas=ss CHANNEL [] ===s=s==
HUEl 19r

F1 12.7% uaec
FLL 0.00080000 W
aPal 1764755331 Mz
;2[ = Processing 'palrantc:-.s
EF 1765171850 MHz
i EM

558 L]

LB 0.30 Rz
GB L]

FC 1.80
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P L e e R e LR ] = -
P D AT LD WD M D v e e el el el el o D DGR oooo L Ll
v;whrr:t:t:hfwwuw -vw-v‘ -n: [l ol
8
N7 ey
EtO,CF,
3c
L ) .
| e i T T T T T T T T T T T T T T ]
9.5 9.0 8. 8.0 1.5 T.0 B.5 6.0 5.0 4.0 3.5 3.0 2.9 2.0 1. 1.0 0.5 ppm
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current Data Farameters
HAME Dr. & HAJRA 2013

425

EXPNO
PROCNO 1

F2 - heguisition ?:rameters
pate 2015072

Time 12 nE
IRSTRUM spact
PROBHD 5 mm BABBO BB/
FULPROG 230

™™ IZTEE
SOLMENT epell

HE 32

(] 1

SWH §223,.6085 Hz
FIDRES 0.250967 Hz
A 1.9923444 sec
RG 93.46

DM 60.800 usec
DE 6.50 usec
TE 296.4 K
Dl 1.00000000 sec
TDO 1
sEmmm———= Cllll.ﬂm fl ===onmes
WUC1 1K

Pl 14.75 usec
PLW1 11.5949998% W
SFO1 400.1524711 MHz

F2 - Processing parameters
51

16384
-1 § 400.15000%0 MHz
WD EM
358 a
LB 0.30 Hz
GB a
BC 1.00
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Current Data Parameters
HAME Dr. A HAJRA 2013
EXFRD 426
FROCHD 1
F2 = Acquisition Faramstaers
Date_ 20150723
Time 12.55
S, INSTRUM apect
FROBHD & mm PABBO BB/
EULPROG Zqpgin
g 32768
ILAENT CDC13
N M NS 1624
nE 2
== EWH 24038461 Hz
FIDRES 0.733596 Hz
EtO,CF5 a0 0.6816244 sec
G 93.46
oW 20.800 usec
oE 6.50 uaec
TE 8T8 K
pl 2.00000000 sec
ac D11 0. 03000000 sac
e 1
ssssssss CHANNEL fl ===m===—
HURCL 13C
Pl £.90 usec
PLH1 5400000000 W
SFOL 100.627E5EE HHz
mmmmmmne CHANNEL 2 =======-
CPDPRGZ waltzle
HUC2 1R
PCFD2 40.00 usec
PLWZ 1Z2.00000000 W
PLM1Z D.4073255% W
PLN13 0.26107001 W
EPO2 400, 1516006 MAz
FZ - Processing parameters
s8I 16384
3F 100.61LTTA3E MHEz
Wi B
558 0
LE 1.00 Hz
GE Q
B 1.40
) l[ 'I L 2 i -
¥
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 20 80 o &0 S0 40 30 20 10 ppm

S19



@ 2
3 = -1 L
& L]
a =
< T Current Data Parameters
HAME Dr. A HAJRA 2015
1 EXPHO 421
PROCHO 1
F2 - Ahcguisition Parameters
Date_ 20150723
Time 12.58
S, IRSTRUM spect
PROBHD 5 mm PABBO BER/
PULPROG zgflqn
o 32768
N7 Ry SOLVENT coeld
ns 4
= 6s 3
SWH B9285.711 Hz
FIDRES 2.724784 Hz
EtO,CF; a0 0.1835508 sec
RG 87,66
oW 5.600 usec
DE 6.50 usec
TE 297.1 E
3c b1 1.00000000 sec
TOO 1
massmeme CHANNEL f] ssssss=s
KUC1 197
Pl 12,75 usec
FLW1 20,00000000 W
5F01 376.4795333 MH:z
FZ - Processing parameters
5I 16384
&F ITE.5171850 MHz
WDW EM
55B 0
LB 0.30 Hz
GB o
BC 1.00
T T T T T T T T T T T
0 -20 -0 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S20
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EtO.CF.C
Fa
", _.s#\
T L] T T T ¥ T T T T T L] T T L
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Current Data Parameters

MAME De. R HAJRA 2015
EXPHO 454
PROCNO 1

F2 - Acquisiticn Parameters
Date 20150729
Time 12.1%
THETRUM apect
PROBHD 5 mm PABBO BB/
PULPROG zg3d

D 32768
SOLVENT CDCL3

HE 24

bS5 1

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AG 1.9923444 sec
BG 106, 66

oW E0. 800 usec
DE 6.50 usec
TE 2838 X

D1 1. 00000000 sec
OO 1
z======= CHANMEL fl ========
HUOC1 1R

Pl 14.75 usec
PLH1 11.9945098% w
SFo1 400.1524711 mMHz

FZ2 - Processing parametoers

&I 16384
5F 400, 15000%0
WOW EN
55B a

LB 0,30
GB ]

BC 1.00

MEz

Hz
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Rl e G T T P e i e e e
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CurFent DaEa Parameters
HAME De. A HAJRR 201%
EXENO 456
PROCHNO 1
F2 - Acquisitian Parametars
Date_ 20150729
Time 14.10
INSTRUM spect
FAOBHD 5 mn BABED BB/
N \N PULFROG zgpgil
0 12768
EOLVENT ChC13
HE 2048
L 2
EtO,CF,C W 29036,461 Hz
FIDRES I, 733596 Hz
f.le] D.EA16249 zec
B 106, 66
i) 20.800 usec
DE 6.50 usec
3d TE 297.7 K
F oL 2.00000000 sec
3 D11 003000000 see
TOD 1
me=mmme=s CHANNEL f] ==meossss
ML 13C
£l 8.50 usec
BPLM1 5400000000 w
3P0l 100 6ZTA586 MHz
Semmmmes CHANHEL 2 ==awww—=
CPDOPRG2 waltzld
B2 1H
PCPD2 E0.00 usec
FLW2 1200000000 W
FLW1Z 0.407525%3% W
BLwl3 0.2610M01 W
S 400. 1516006 MHz
FZ = Processing parametecs
51 16334
5F 100.617T836 MMz
WIW EM
55B 1}
LB 1.00 Az
GB o
FC 1.40
PORSION | OR (00 {1! F Y ! .
T T T T ol T T T T T T T T T T T T T T 1
190 180 170 1&0 150 140 130 120 110 100 a0 a0 70 &0 50 40 30 20 10 ppm
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Current Data Parameters

HAME Dr. A MAJRAR 2015
EXFNO 455
PROCNOD i -

F2 - Requisition Parameters
Date_ 20150729

Time 12.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn

TD 32768
SOLVENT CDC13

M5 16

ns z

SWH 89285.711 Hz
FIDRES 2. TI4TE4 Hz
A 0.1835508 sec
RG 106.66

pe 5.600 usec
DE 6.50 usec
TE 294.2 K
ol L.00000000 sec
ki l1] 1
=esses=s CHANNEL f]1 sssssses
NDCL 18F

Pl 12.50 usec
PLWL 20.00000000 W
SPOL 376.4795333 HH:z

F2 - Processing parameters
51 16384

5F 376.5171850 MHz
WOW EM

SE5B Q

LE 0.30 Hz
GEB 0

PC 1.00
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3e
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9.5 5.0 8.5 8.0 T 6.0 5.0 4.5 4.0 3 1.0 2.5 1.5 1.0 0.5 p
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Current Data Parameters

HAME Dr. A HAJRA 201%
EXPNO 442
BROCNO 1
F2 = Acquisition Parameters
Date_ 20150727
Time 10.38
INSTRUM Jpect
PROBHD 5 mm FABBO BB/
PULPROG zg30
T 32708
SOLVENRT copcll
Hs 24
] 1

H 8223.685 Hz
FIDRES 0.250967 Hz

1.9923444 =sac

R 67.81
e} €0.800 usec
bE 6.50 usec
TE 295.
ol 1.00000000 sec
TDO 1
======== CHANNEL ] ===o==a=
ROC1 1H
Pl 14.75 usec
PLW1 11.95499969 W
SFO1 400.1524711 MHz
F2 - Processing parametecs
SI 16384
5F 400. 1500080 MHz
Wh EM
558 1]
LB 0.30 Hz
GB o
PC 1.00
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Current Data Parameters
HAME Dr. A HAJRA 2015
EXFHD 444
PROCHO 1
FZ = Aequisition Parameters
Date_ 20150727
\\ Time 11.08
IHETRUN SRACT
FROBED 5 mm PREBD iis
FULPROG zgpg
N R ™ 32768
SOLVENT cocll
N3 512
Cs 2
SWH 2403B.4461 Hz
EtO,CF; = FIDRES 0.733596 Hr
Al Q.6HLE244 sec
3e RG 67.81
] 20,800 uaec
A DE .50 usec
TE 296.7 &
DL 200000000 sec
Dil 0.03000000 sec
TG 1
snsmssss CHANNEL ] ====mm==
HUC1 13C
Pl B.50 usec
PLW1 54 .000C0000 W
5P 1006276566 MHz
smsmssss CHANNEL
CPDPRG2
HOCZ
PCPDZ 80,00 usec
PLWZ 1200000000 W
FLWLZ 0.40792555 W
° PLWL3 0. 26107001 W
SPO2 4001516006 MRz
F2 - Processing parameters
51 16384
SF 100.E1TTHES MHz
WD EM
558 o
LE 1.00 Hex
GE o
FC 1.40
Ll T———
s L
Shabibd s biabandiid iibes iods Liabiia LAEARARL Lk T T T T T T T T T T r - - - !
190 180 170 160 150 140 130 120 110 100 40 280 70 60 50 40 30 20 10 ppm
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-59.89

$E3-

Current Data Parameters
HAM|

R Dr. A HAJRA 2015
| EXPNO 443
PROCHO 1
N F?2 - Acguisition Parameters
Date 20150727
Time 10.40
0,C IHSTRUM spect
Et Fa PROBHD 5 mm PABBO BB/
PULFROG zgflgn
de D 32768
SOLVENT CDCll
HS 4
114 2
SWH B9285.711 Hz
FIDRES 2.724784 Hz
BQ 0.1835508 sec
RG €7.81
oW 5.600 usec
CE €.50 usec
TE 295.4 K
D1 1.00000000 sec
idii} 1
sesssss= CHANNEL f] ssssssss
HUC1 19F
Pl 12.75 usec
FLW1 20.00000000 W
5F01 376.4795333 Mhz
F2 - Processing pacrameters
81 16384
S8F 376.5171850 MHz
WDW EM
558 a
LB 0.30 Hz
GB 0
BC 1.00
b
T T ! I I T
-20 -80 100 120 140 -160 ppm

S26



<

4.000
3.5883
3.965
3.947

EtO,CF,C

3f

1.1464
1.147
1.129

<

HAME
EXFRO
BROCHO

Dx.

shGRen

Current Data Parameters

1

A HAJRA 2015
289

F2 = Aoquisition Parameters
Date_ 20150619

Time
IHRSTRUM
PROBHD
FULPROG
TD
SOLVENT
R3S

DS

SWH
FIDRES

====ma== CHANNEL

NUCL
Pl

FLW1
SFO1

51
SF
WLH
558
LB
GB
PC

S27

12. 46

Spect

5 mm PARBRO BE/S
g3l

32768

CC13

32

i
B223.685
0.250967

1.9923444
135.7

297.1
1.00000000
1

Hz
Hz
sec

Laac
ugec

=

Sec

fl S=ms——

14.75 usec
11. 59499509 W
400.1524711 MHz

F2 - Processing parameters
16384

400.1500097 MHz

EM
]
.30 Hz
]
1.00
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—— e e e Rk ki R I —— =~~~ - -
Cirrent Data Parameters
HAME Dr. A MAJRAR 201%
EXENG 280
PROCND 1
F2 = Aoquisition Parameters
Date 2015061%
‘\\‘ Time 13.27
TRETRLR spact
PROBHD 5 == PABBO BB/
PULEPROG Tgpq 30
D AxTeR
N SOLVENT cpCLl
HE BOO
= ng s
EWH 24038, 461 Hz
"
EtO,CF.C il
B
usec
3f K
S0
BeC
usse
W
MHEz
m=msem=s CRANNEL £I ssssssas
CPDPRG2 waltzle
BUCT 1
PCFDZ 80,00 upec
FLWZ 12.00000000 W
FLW1Z 040792959 W
PLAL 3 0.2610700]1 W
fl e 400,151 6006 MHz
F2 - Processing parameters
sl 1638
5F 1006177823 WAz
WOW EM
ESE o
LE 1.08 Hz
GB ]
PC 1.40
T T T T T T I T T okt T T T T T T T T ey
130 180 170 160 150 140 130 120 11¢ 100 90 a0 70 60 20 40 £l 20 10 ppm
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-
o
- Current Data Parameters
NAME De. A HAJRA 2015
EXENO 291
PROCKO
! FZ - Acquisition Parameters
\\‘ Date_ 20150619
Time 12.4%
INSTEUM spect
PROBHD 5 mm PABBO BB/
N PULPROG zgflgn
ki) 32768
—_— SOLVENT €DC13
HS g
05
EiC,CFa0 sWE 89285.711 Hz
FIDRES 2.724784 Hz
AQ 0.1835508 sec
EBG BY.66
31‘ oW 5.600 usec
DE 6.50 usec
TE 297.1 K
ol 1.00000000 sec
TDO 1
======== CHANMEL f] ========
NUC1 15F
Pl 12.50 usec
PLW1 20.00000000 W
sFrol 37E.4795333 MH=
F2 - Processing parameters
51 16384
SF 376.5171850 MHz
WDW EM
558 1]
LB 0.30 Hz
GB a
BC 1.00
1 T T T T T L] T L 1 T
=30 =40 =50 =60 =70 -80 =80 -100 =110 =120 -130 ppm

S29
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1.104
1.086
1.068

wily

EtO,CF,C

Qé

Current Data Parameters

HAKE Dr. A HAJRA 2015
EXPNO 247
PROCHO 1

F2 - Acquisition Parm:ers

Date_ 20150529
Time 20.12
INETRIM spect
FROBHD 5 mm FABBO BB/
PULPROG zgi0
T 32768
SOLVENT CDCl3
NS 24
e 2
SWH 8223.645 Hz
FIDRES 0.250%67 Hz

RQ 1.9923444 sec
RG 120.16

Dw E€0.800 usec
DE 6.50 usec
TE 295.4 K
D1 L. 00000000 smec
DO 1
ammmm=z= CHANNEL f] sessssem
HUC1 1n

Pl 14.75 usec
FLW1 11.9949998%9 W
SFol 400.1524711 MHz
F2 - Processing parameters
sI 16384

SF 400.1500364 MHz
WhW EM

S5B o

LB G.30 Hz
GE L]

PC 1.00

S30

T 1
1.0 0.5 ppm
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Current Data Parameters
HAME Dr. A HAJRA Z015
EXPHO *4%
PROCNG 1
FI - Acgulsitlon Parameters
Data_ 20150530
Tima 11.57
INSTRUM spect
\\ PROBHD & =n PABBO BB/
PULPROG zgpgid
D 32768
SOLVERT ChCll
N7 R ng 200
oL 2
EWH 4038 .461 Hz
_ FIDRES 0.733596 Hz
O.6816244 sec
EiGECFQC 87,66
20,800 ussc
6.50 usec
285.0 K
2.00000000 =ee
G, 03000000 sec
3g !
£l sssesmse
13cC
E.90 usec
PLW1 54.00000000 W
SFol 100 . GZTESER Mix
=== CHANNEL {2 ssssasss
CPDPRGE waltzlé
NUC2 n
PCFD2 80,00 usec
PLEZ 12. 00000000 W
PLW12 0.407T9255% W
PLW13 0.26107001 W
SFO2 400. 1506006 Mz
F2 = Processing parameters
51 16384
sF 100.61 77851 MH:
WoW ]
5B o
LB 1.00 Az
GB o
4+ 1.40
MJ T T
i T s
T Li T T T T T T T T T ) T T T T T T T i |
190 180 170 160 150 140 130 120 110 100 S0 B0 70 60 50 40 30 20 10 ppm

S31



-G8, 66

T -

Et0,CF,C

3g

|
-100

-120

S32

-140

1
-160

T
-180

1
-200

Ppm

+ak

Current Data Parameters
i

EXPND
PROCHD

bE. A HATRL

F& = Roquisition Farameters

Data_
Tima
TRSTRIM
FROBHD
FILPROG

memmeaee CHANNEL

20150529
20.14
ot

S mm FABBO BB/

zaflgn
a8
cecll

16
ESZE5,.711
2.724764
0,18355%08
120,16

5. 800
®.50
95.3

1. 0000000

Hz
Rz
#ac

LReC
UReC
K
LT

£l mm——

Fl - Froceasing parameters
&1 -

]
5F
Wi
s5B
1:E

P

i 4
IT6. 5171850 pz
EM

0.30
1.00

Kz



4,148
é#-lﬁ
d4.114
4.086
El.zse

1.218
1.200

6%

Current Data Parameters

\ HAME Dr. A HAJRA 2015
EXFHO 236
| PROCHO 1
F2 - Bcquisition Paramsters
\‘N Data_ 20150528
Tima 14.35
i IHSTRUM spect
PROBHD 5 mm FARBO BB/
EiOaChC - il 33958
SOLVENT CDC13
Hs iz
DS 2
SWH A221, 68% Hz
3h FIDRES 0.250967 Hz
| AQ 1.9923444 sec
RG 135.7
oW 60,800 usec
DE 6.50 uzec
TE 256.T K
Bl 1.00000000 sec
™ 1
sssszsss CHANNEL fl ssssssss
NUC1 1H
Pl 14.75 usec
PLH1 11.994539985 W
SFO1 400.1524711 MHz
FZ - Frocessing parameters
&1 16384
SF 400. 1500090 MHz
WO EM
BE5B 1]
LB 0.30 Hz
GB 0
PC 1.00

T
0 65 60 55 50 4.5 40 35 3.0 2.5 2.0 1.5 1.0 0.5 ppm
=
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\i/ “ W Current Data Parameters
HAME Dr. A HAJRR 2015
EXFHO 237
PROCHO 1
FZ - Acquisition Parameters
Data 20150528
"\_‘ Tima 15.05
INSTRIM apect
PROBHD 5 mm PRBEC BB/
PULPROG 2gpgal
N ™ Eral ]
M SOLVENT ik ]
H3 512
= 23] 2
SWH 2403B8.461 Hz
FIDRES 0.733596 Hz
EtOCFC AQ 0.6616244 sec
BE 35.7
oW 20,800 usac
CE 650 usac
TE 2a7.4 K
ol 2.,00000000 =ec
3h 011 0.03000000 sec
| o0 1
mmmmm——— CHANNEL fl ssssss==z
ML 13iC
Fl 8.90 usec
PLWL 54.00000000 W
FFO1 10063 THYHE MEz
mesessss CHAMNEL f2 ssewness
CPOPRGZ waltzl6
NUCZ 1H
BCPD2 80,00 usec
FLWZ 1200090000 W
PLW12 0.40752993 W
FLN13 0.26107001 W
SFo2 400, 1516006 MHz
FZ - Processing parameters
51 16264
SF 100.6177836 MHz
WoW EM
5B 1]
- 1.00 Hz
Ga ]
BC 1.40

T T T T T T T T T T T T T T T T T T T 1
190 180 170 180 150 140 130 120 110 100 90 20 70 &0 50 40 L 20 10 ppm
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Current Data Parameters

HAME Dr. A HRJRA 2015
EXFPHO 38
FROCHO

F2 - Acquisition Parameters
Date_ 20150528
Time 16.47
INSTRUM spect
FROBHD 5 == PABBO BE/
PULPROG zgflgn

™ 32768
SOLVENT cpcll

Ms i

oe 2

SWH 89285.711 Hz
FIDRES 2.724784 Hz
AQ 0.1835508 sec
ARG 87.66

D 5.600 usec
DE 6,50 usec
TE 295.4 K

ol 1.00000000 sec
D0

mxsnmeee CHANHEL f] ssssssss
Nucl 19F

Pl 12,50 usec
FLW1 20, 00000000 W
SFOl 376.4795333 MMz
F2 - Processing parameters
51 16384

13 ITE.51T1850 MMz
L EH

558 0

LE 0.30 Hz
GB 4]

PC 1.00



4.252
4,234

4.218
4.198

<

=1.288

<

1.271

1.253

FE

Current Data PArameters

HAME Dr. A HAJRA 2015
EXFHO 298
EROCHO 1
FZ = hoguisition Parameters
bate_ 20150820
Time 12.39
INSTRUM spect
EtO,CF, PROBHD 5 mm PABBOD BB/
PULFROG zgi0
™D 32768
SOLVENT cocl3
= s iz
1] N Ds 1
SWH B223.685 Hz
FIDRES 0,250%67 Hz
AQ 1.9923444 sam
RG .
Dl E0.800 usec
DE &.50 usec
TE 296.0 K
Dl 1.00000000 sec
hyel] 1
======== CHANNEL f] =====s===
HuC1 18
Pl 14.7% usec
PLMW1 11.99480582 W
SFO1 400.1524711 MH:z
Fl - Frocessing parameters
s1 16384
SF 400.15000%0 MHz
WO EM
S5B o
LB 0.30 Hz
GB o
BC 1.00
l R N T
T T T T T T T T L) T T T L] T 1
9.5 9.0 B. = .0 6.5 4.5 4.0 3.5 3 2.0 1.5 1.0 0.5 ppm
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Current Dars Paramerers
HAME Dr. A HAJRAR 2015
EXPHO 297
PROCHO 1
F2 - ARequisition Parameters
Date 20150620
N Tim&
TRETRUM
FROBHD
PULFROG
EtO,CF; m
SOLNENT
[+
DS
3_ EWE Hz
FIDRES Hz
! N Al sec
RS
oW usec
DE usec
TE K
ol LEL
il - DE000000 sac
TDD 1
manennes (HAMHRL £] ———————
Nl 13£
Pl 9.60 usec
LM &4 . GOGOGO00 W
SFal 100, 62TASEE HHz

=e=m=ewas CHAHNMEL 2
CPDFRGZ
NUC2
FCPD2
PLW2
PLW12
FLW13
Elger]

F2 = Procwssing paraseters
16384

SF Lag,

S5B L]

T T T T T T T T T T T
180 180 170 160 150 140 130 120 110 100 90 BO 0 &0 50 40 30 20 10 ppm
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Current Data Parameters

HAME Dr. A HAJRA 2015
EXPHO 293
PROCRO

F2 - Acguisition Parameters
Date_ 20150619
Timis 18.10
TRSTRUM Spect
PROBHD 5 mm PARBO BB/
PULPROG zgflqn

D 32768
SOLVENT COCL3

(5] 4

(v ] 2

SWH 80285.711 Hz
FIDRES 2.724784 Hz
AQ 0.1835508 sec
BG 87.66

e} 5.600 usec
DE 6.50 usec
TE 287.7 K

ol 1.00000000 sec
TD0 1
======== CHANMEL rl mmEr———
HNUC1 18F

Pl 12.50 usec
PLH1 20.00000000 W
SF01 376.4795333 MH:z

F2 - Frocessaing paramsters
aI 18384

S5F 376.5171850 MHz
WDN EM

558 a

LB 0.30 Hz
GB 1]

BC 1.00




3.524
3.906
3.B8G
3.871

<

1.106
1.088
1.070

<
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Current Data Parameters

HAME Dr. A HAJRR 2015
EXPHO 433
PROCHD
F2 - Acquisition Parameters
Date_ 20150724
Time 11.58
INSTRUM spect
FROBHD 5 mm PABBO BES
PULPROG zg30
32768
SOLVENT [ i1k B
HS 3z
DS 1
SWH #223.685 Hz
FIDRES 3.2505967 Hz
RO 1.9923444 sec
EG .
oW &0. 800 usec
DE 6.50 usec
TE 255.% K
ol 1.00000000 sec
TDO 1
mmmmmm== CHANNEL Fl ====s===
HUCl 11
Pl 14.75 usec
PLW1 11.9949998% W
SFol 400.1524711 MH=z

FZ - Processing parameters
81 16384

5F 400.1500089 MHz
WD EM
S5B i

LB 0.30 Hz
GB 1]

PC 1.00



L —~162.60
148.23

146.51
133.43

133.02

130.82
129,38

128.59

127.85
127.83
127.186

126.97

126.85
126.80

126.75
126.49
125.34

124.31

118.05
114.18

113.66

%

111.69
109.23

77.48
77.186
76.84

—53.79

EtO,CF,C

3

13.87

ahGRdn

Current Data Farameters
Dr. A HAJRR 2015

HAME
EX PHD
FROCHO

438
1

FZ = Bocquisition Parametars

Date_
Time
IHSTRUM
PROBHD
PULPROG
T
HOLVENT
|51

oE

m= CHAHNEL £l mm=

20150726

18,339

Epeat

5 mm PRBECG BR/
zgpg il

32768

TOCl3
800

2

Z4036. 461
0.73355%&
0.6816244
BT.E6
20.800
6,50

2949.1
2.00000000¢
0.03000000
1

Hz
Hz
sag

usec
ugec
K
=t
Ea

13¢

E_90 usec
54, 00000000 W
100. 6278589 MHz

ssssssss CHAHNEL [? ==sessm-

CFDERG2

T
180

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

50

540

20

10 ppm

waltzlé
1H

B0.00 usec
12.00040000 W
0.4078299% W
0.26107001 W
400.1516006 MHz

Fl - Progessing parameters
16384

100.61776836 MEz
EM

1.09

1.40

Hz



-%8.50

EtO,CF,C

Jj

-80

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

>ily

Guerent Daga Farametecs
HAME br. A HAJEA 2015

EXPNO 437
PROCHO 1

Fi - Acquisition Parameters
Date_ 20150724
Time 19.41
INSTEUH spect
FROBHD 5 mm PABBO BB/
FULFROG zqflgn

TD 327T6A
SOLVENT cocLy

NE 16

DS 3

SWH H92ES.T11 Hz
FIDRES 2,724784 He
BO 0. 1835508 sec
RG 135.7

W 5.600 usec
DE 6.50 usec
TE 297.6 K
i 1.00000000 sec
TDO 1

m=m——c—= CHAMMEL {1 ========
m1|1:1 19F
P

12.50 usec
PLK1 20.00000000 W
1340 376.4T795333 MHz

Fi - Frocessing parameters
g1 16384

g§F I76.5171850 MHz
Whe EM
5B a

LB 0.30 Hz
GB a

BC 1.00



4.115
4.097
4.07%
4.061

1.067
1.049
L.031

Dy

Current Data Parameters

e

HAME Dr. A HAJRR 2015
EXFHO 567
PROCNO 1
\
| F2 - Acquisition Parameters
Date_ 20150831
R, Time 11.27
M IHSTRUM spect
PROBMD 5 mnm PARRO BR/
—_ PULPROG zg30
D 32768
EtO.CFC SOLVENT cpc13
\ HE 32
N DS 1
3k SWH B223.685 Hz
T FIDRES 0.250967 Hz
AQ 1.9923444 sec
jil=] 93,46
Dl 60.800 usec
DE 6.50 usec
TE 2596.8 K
ol 1. 00000000 sec
DO 1
wmmmm—— CHANNEL £] s———
HUC1 1
Pl 14.75 usec
FLIW1 11.959499658% W
SFO1 400.1524711 MHz

FZ - Processing parameters
81 16384

542

sF 400. 1500090 MHz
W EM

558 0

LB 0.30 H=z
GB 0

rc 1.00
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Corrent Dats Parameters
VANASI= e T
EXPHO 569
PROCRO )
F2 = Aequisirion Parameters
Date_ 2015083%]
Tima 13.05
INETRIM spect
PROBHD 5 mm PABRO BAE/
PULFROG zgpaid
'\.\_‘ T 32768
SOLVENT CDC13
| HE 200
DE 2
o SWH 24038.46L Hz
N FIDRES 0.733596 Hz
AQ 0. 60816244 sec
—— RG 93,486
oW 20800 usec
DE E_%0 usec
EtOQCFQC TE 2%8.8 B
)'J \ ol 4. 00000000 sec
M 011 0.03000000 sec
3k 700 1

CHAMMEL f] =mm—me—m=
10

8.30 usec
54, 00000000 W
100.6278588 MHz

CHANMEL 2 ========
waltzlg
IH
B3.00 pses
L2. 00000000 W
0.40792599 W
0.26107001 W
400, 1516006 HHz

F2 - Processing paramerers

51 16364

8F 100.61TTEE0 MEz
HOW ™
S5B o

LB 1.00 Hz
GB o

PC 1.40

. -

T T T T T T Ll T T il | ¥ T T L]

T T T T
1s0 180 179 160 150 140 130 120 110 100 80 EDQ T (1] 50 40 a0 20 IIG pg::ln1

543



-96.43

argren

Current Data Parameters

HAME Dr. A HAJRA 2013
EXFHO 565
PROCHO 1
F2 - Acguisition Parameters
Date_ 20150829
| Time 12.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
0 32768
EtO,CF,C il e
ns 2
SWH 89285.711 Mz
3k FIDRES 2.724784 Hz
AQ 0.1835508 sec
RG 135.7
D 5.600 usec
DE 6.50 usec
TE 296.8 K
Dl 1.00000000 sec
DO 1
Fr T YT e CHRNNEL ] ==
HOUC1 19F
Pl 12.75 usec
PLW1 20.00000000 W
SFO1 376.4795333 MHz
F2 - Processing parameters
51 1
5F 37€.5171850 MHz
WOW EM
55B 0
LB 0.30 Hz
GB 0
FC 1.00
T ' T T T T 1
-20 -40 -60 -80 -100 -120 -140 ppm

S44



4.035
4.017
3. 599

J.58]

<

1.183
1.165
1.147

=

Cl

EtO,CF

31
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shGien

Current Data Parameters
HARME Dr. A HMAJRA 2015

EXPRO 514
PROCKD i

F - Roquisition Parameters
Date_ 2015080%
Time 10.10
INSTRUM spact
PROBHD 5 mm FABBO BA/S
FULPROG 2920

o 32768
SOLVENT CDC13

HE 3z

Ds 1

SWH 8223.685 Hz
FIDREES 0.250967 Hz
AQ 1.9923444 sec
RG 120,16

o 60.B00 usec
e &.50 usec
TE 2%6.1 K

ol 1.00000000 sec
™ 1
sessssss CHANNEL fl ssssssss
HUCL 1%

Pl 14.75 usec
FLWL 11.99499989% w
SFO1 400.1524711 MHz

FZ = Processing parasmters

16384
5F 400.1500050 MHz
EM

LB 0.30 Hz

BC 1.00



162.57
162.23
161.89
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Current Data Parameters
HEME Dr. A ERJRR 2015
Cl EXFND 516
o PROCHD 1
| Fi = Regquisition Parameters
Date_ 20150809
Time 12.42
N \ INSTRUN EpRct
PROBHD L =mm FABRO BBS
== PULFROG zgpgi0
by FaL
SOLVENT cocly
ElDzCF? HE BDO
b3 2
HH Z4038.49€]1 Hz
3' FIDRES 0.7335%6 Hz
A 0.6816244 aac
B 12¢.16
LW 20.800 usec
DE €, 50 uaes
TE 258.7 K
ol <. 00000000 gec
nll 0. 03000000 sec
Th 1
= CHANNEL f] =sssmme=
13C
B, 50 ugnc

54000006000 W
100, 627TESEE MEz

memmm——e CHANMEL E7 sssmss==

CPDPRG2 waltzlh
KuC2 1
PCPO2 #0000 usec
FLWZ 12.00000000 W
FLN1Z D.40792995 W
FLW13 D.26107T001 W
s5ro2 400, 1516006 MEz
F2 = Processing parameters
21 16384

SF 100.617TTEIE MEz
WOH EM
558 a

LB 1.00 Hz
GB 1]

PC 1.40,

MME - e e

T T

T T T T T bl
130 180 170 160 150 l40 130 120 110 1ea 20 8o 70 &0 =0 40 30 20

T T T T T T T T T T

T
10 ppm

546
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31

T T I | I T
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547

T
-140

T
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Cyrrent Data Farameters

HAME Dr. A HAJRA 2015
EXPHO als
PROCKO 1

F2 - Aoquisition Faramaters
Date 20150809
Time 10.12
THETRIE spect
PROBHD 5 mm PARED BB/
PULPROG zgflan

™ 331788
SOLVE CRCia

NS 1

0s 2

SWE A%185.711 Hz
FIDRES 2. T247R4 H:
A a Bas
D usec
DE 6,50 uzec
TE 296.1 K

ot 1.00000000 aec
TDO 1
m—m—mmme CHARMEL fl sssccaea
MUCT 1

Pl 1275 usec
FLWl 20. 00000000 W
ol 376.4795333 MEz
FZ2 = Processing parametérs
31 16384

8F 376, 5171850 MMz
WO EM

s58 o

LB 0.30 Hz
GB o

PC 1.08



4.082
4,084

4,046
4.028
2,376
1.137
1.120

101

1.

£
=
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~ ¢
<
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el Gxen

Current Data Parameters

NANE DE.
EXFEO
BROCHNO

__'
"y

PULPROG
TD
S0LVENT

EtO.CFsC e
S5a FIDRES

[S Date_
| >.\ Time
=N INSTRIUM
N
o

A HAJRR 2015
518
1

F2 - Acquisition Parameters

20150811
§.33
spect

PROBHD 5 mm PAEBO BB/

zg30
32768
cpel3
24

1
B223.685 Hz
0.250967 Hz

1.9923444 sec
40,87

£0.800 usec

6.50 usec

296, 3

1.00000000 sec
1

=

======== (HANKEL {] s=em====

NUC1
Fl

FLWL
SFOL

51

5F

WOW

S8R 4]
LB

GB 1]
PC

I 1
3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

w
-3
=]
o
L]
an
=
o
A
an
=1
i
an
FS
L=}

R
L
1.57=

548

18
14.75 usec
11, 99499989 W
400.1524711 MHz

F2 - Processing parameters

16384
400. 1500090 MHz
EM

0.30 Hz
1.00
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ata Parameters
Er. A HAJRA 2015
PHO a2
PROCHD :
F2 - Poguisition Parameters
' By '

20150811

L=
N

SOLVENT
P WE
D&
Sk 24036.461 Hz

Et0.CF,C FIDRES 0.733596 Kz

AD 0.6816244 smc
RE 40.97

3 Sa oW 20,800 usec

b A 0E .50 usac

TE 2974 K
ol 2.00000000 sec
011 0.03000000 mec
T 1
sesemnms CHAMNEL fl =
NUCL 13C
Fl .50 uses
PLW1 54,00 W
SFol 1006278588 MHz

= CHANMEL {2 s=ssss==
waltzlé

LB 1.00 Hz
B ]
Pe 1.40

s

§

e e MMW . s sl

T T T T T T T T T T T
130 180 170 160 150 140 130 120 110 100 90 BO T0 60 30 a0 30 20 10 ppm

549
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Current Data Parameters
HAME De. A HAJRA 2015
EXPHG 320
PROCND 1

F2 = Aequisiticn Parameters
Cate 20150811
Time 9.35
IHETRIM spact

PROBHD 5 mm PRBBO BB/
PULFROG

D
SOLVENRT
ME

[£]

SWE
FIDRES

ol 1.00000000 sec
1

T

mmmmmmee CHANNEL f] memmasees

HUCT 15%F

el 12.75 usec
PLW1 2000000000 W
Srol ITE.4T95333 Mz
F2 - Processing parameters
=1 16384

3F 376.5171850 MMz
WIk EM

SSB o

LB Q.30 Hz
GE o

PC 1.00
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Current Data Paramerers
HAME Dr. A HAJRA 2015

%

EXPHNC 4155
PROCHO 1
-~ B! F2 = hogquisition Parameters
Date_ 20150804
s Time 17.29
INSTRON apect
PROBHD 5 mm PABBO BB/
=N PULPRCG 2930
M D 32768
e SOLVENT CDCL3
HS 3z
Ds 1
EtO,CF.C SWH B223.685 Hz
FIDRES 0.250%67 Hz
5b a0 1.0823444 sac
. - RG 87.66
oW 60.800 useg
DE 6.50 usec
TE 297.0 K
ol 1.00000000 sec
TDO 1
m=sssses CHANMEL [l =ssee=am
NUCL 1R
Pl 14.75 usec
FLWL 11.9%499089 W
SFO1 400,1524711 MHz
F2 - Processing parameters
5L 16384
BF 400.1500089 MHz
WDH EM
558 a
La 0.30 Hz
GE Q
s 1.00
" N | N

S51
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Current Data Parameters

HRME Dr. A HAJBA 2015
EXPHR 497
FROCHD 1
F2 = Roguisition Parameters
Date_ 20150804
Tima 19.36
TMETRUM spect
PROBHE 5 == FARBD BE/
FULPROG zopgdd
TO 32768
SOLVENT corll
K3 812
[E] 2
SWH Id038. 461 Hz
FIDRES D.733I59E Bz
M2 0.6816244 aec
RG B7.66
o] 20800 upee
DE 6,50 usec
TE 288.7 K
bl 2. 00000000 sec
Dl 0. 03000000 sec
TDG 1
massse== CHAHKEL f] seszzsss
HUC] 13C
Fl- 8.90 uzec
FLW1 54.00000000 W
SrPol 100, 62THSEE HHz
e CHANHEL £2 s=scce==
CPDPRGZ waltzlé
HuC2 18
PCPD2 80,00 usec
PLU 12. 00000004 W
LE12 G. 40752895 w
PLW1Y O. 26107001 W
EFO2 400.1516006 MHz
F2 = Processing pacameters
a1 1&364
aF 100. 6177851 MMz
W EM
558 o
Lib 1.00 Hz
GB ]
BC i.40
1

T T T T T
190 180 IT0 160 150 140 130 120 110 100 40 BO 70 &0 50 40

S52
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=90.123

e

Current Data Parameters

- HAME Dr. A HAJRA 2015
b EXENO 496
s | FROCRG 1
F2 - hequisition Parameters
==N Date_ 20150804
N Time 17.31
INSTRUM spect
= PROBHD 5 mm PASBO BB/
PULFROG zgflgn
TD IZ2Te8
EtO,CF,C SOLVENT CDel3
Sb HE 4
LS F
— Sy BSZAS.711 Hz
FIDRES 2.724784 Hz
AQ 0.1835508 sec
RG B7.66
oW 5.600 usec
DE 6.50 usec
TE 297.0 K
ol 1. 00000000 sec
DO 1
T TR C}]“"EL fl -
NUCl1 191
Pl 12,50 usec
PLW1 2000000000 W
SFO1 376.4795333 MH=
F2 - Processing parameters
51 16384
5F 376.5171850 MHz
WDW EM
55B o
LB 0.30 Hz
GB o
PC 1.00
— A "
L] T 1 T T T T T T T T
-65 =70 =15 -BO -85 =90 =55 =100 =108 =110 =11% o o]

S53
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2.398
1,088

1.071
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Current Data Parameters
RAM Dr. A HAJRA 2015

<

EXFPHO 481
FROCHO b
~ =~y F2 - Acgquisition Parameters
i Date_ 20150803
=3 Time 13.06
INSTRUM spect
>\ FROBHD 5 mm FABBOC BB/
=N PULPROG 2930
M ™ 32768
g SOLVENT COCl3
NS 24
51 rh
SWH B223.685 Hz
Et0,CF,C FIDRES 0.250967 Hz
RO 1.9923444 sec
L aC - RG 120_16
z : oW 60.800 usec
oE 6.50 usec
TE 296.9% K
ol 1.00000000 sec
TDO 1
m=mm=memn CHANNEL £ s e
HDC1 1H
Fl 14.75 unsec
PLH1 11. 59459989 W
SFo1 400.15248711 MH=
F2 = Processing parameters
51 16384
SF 400. 1500090 MHz
WO EM
538 a
LB 0.30 Hz
GB Q
PC 1.00

S54



162,52
162.21
161.86
150,86
150.42
138.97
132.90
130.43
130.17
129.63
128.97
—— 126.76
125.44
124.20
116.14
116.06
115.%9
115,34
113. 40
110.95
108,53

=
%
}

.48
77.1%
TE. B4

7

—83. T4

<

— ] .48
—13.60

90 a0 70 L1¢] 50

S55
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Current Cata Parameters
A HAJRA 2015

HARME
EXPNO
PROCRG

ne.

4E3

Fi = Roguizition Parameters

Date_
Time
IRSTRUM
FROSRD
PULPROG

SOLVENT
HE

1]
SWH
FIDRES

5 mm

20130803
14.56
spEct

FABBO BB/
2gpgio
337c8
COC13

800

2

24038, 461
0.733596
0. 6E1E244
120.16
20,800
£.50

198.3

2. 00000000
r.u:oonoui

1i¢c
B.90

Hz
Hz
Bec

uses
usec
K

bl L=
sac

CHARHEL f] seesee==

usas

5400000000 W
100. 6278548 MRz

waltzlé
1H
#0.00

T o R —

usec

12.00000000 W
0. 40792999 W
0.26107001 W

400, 1516006 MMz

FZ = Processing parameters

16384

100.6177836 ME:z
EM

1.00

1.40

Hz



-90.14

' ™y
S
=N
e
E1O,CF,C
L 3¢ )
! 1 T ! T i

T
-140 -160 -180 ppm

S56

CuErent
HAE

EXFRO
FROCHRG

Fi = hoquisicion
Date_

Time
TRETRM
PROSHD

POLPROG

wmmmeman CHANMEL £1

HUCL
Pl

LML
sFol

ey

Data Parameters
neE
o415

De. A HASRA

482
1

20150803
13.16

ST

5 mm PASEC BE
zgéign
EERLS
coCl3
16

2
89285711
2.724784
0, 1535508

12._5%0
20. 0000030
ITE. 4795333

Paramaters

Hx
iz
sec

umEs
uSEE

sac

Fi = Processing pacameters

3176. 5171050
EM

L]
0.30

L]
1.00

Mz



