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General Considerations

Unless otherwise noted, all reactions were performed using oven-dried glassware under an
atmosphere of dry N,. Trifluoromethylation reactions were performed in resealable 15 mL
screw-top vial sealed with PTFE septa. All other reactions were performed in round-bottom
flasks, which were sealed with rubber septa. Stainless steel syringes were used to transfer air- or
moisture-sensitive liquid reagents. Reactions were monitored by thin-layer chromatography
(TLC) on UNIPLATE™ Silica Gel HLF 250 micron glass plates precoated with 230-400 mesh
silica impregnated with a fluorescent indicator (250 nm), visualizing by quenching of
fluorescence, KMnO, solution, or p-anisaldehyde solution. A CombiFlash® RF—4x purification
system was used for chromatographic purifications. Silica gel was purchased from Sorbent
Technologies (cat. #30930M-25, 60 A, 40-63 pm).

Unless otherwise noted, reagents were purchased from commercial sources, and used as
received. Anhydrous potassium fluoride (KF) was dried in a vacuum-oven at 200 °C for at least
24 h prior to use. Anhydrous N,N'-dimethylformamide (DMF), acetonitrile (CH3CN), methanol
(MeOH), dichloromethane (DCM), tetrahydrofuran (THF), and triethylamine (NEt;) were
dispensed from a solvent purification system, in which the solvent was dried by passage through
two columns of activated alumina under argon.

Proton nuclear magnetic resonance (‘'H NMR) spectra, and carbon nuclear magnetic resonance
(>C NMR) spectra were recorded on a Bruker 500 AVANCE spectrometer (500 and 126 MHz,
respectively) or a Bruker 400 AVANCE spectrometer (400 and 101 MHz, respectively). Fluorine
nuclear magnetic resonance ("’F NMR) spectra were recorded on a Bruker 400 AVANCE
spectrometer (376 MHz). Chemical shifts (5) for protons are reported in parts per million (ppm)
downfield from tetramethylsilane, and are referenced to the proton resonance of residual CHCI;
in the NMR solvent (6 = 7.27 ppm). Chemical shifts (3) for carbon are reported in ppm
downfield from tetramethylsilane, and are referenced to the carbon resonances of the solvent
peak (& = 77.16 ppm). Chemical shifts (J) for fluorine are reported in ppm, and are referenced to
PhCF; (0 = —63.72 ppm). NMR data are represented as follows: chemical shift (ppm),
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, sept = septet, m = multiplet),
coupling constant in Hertz (Hz), and integration.

Exact mass determinations were obtained by the following methods; electron impact

ionization (EI) on a ZG analytical ZAB mass spectrometer, electrospray ionization (ESI) on a
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Waters LCT Premier' © mass spectrometer, or atmospheric-pressure chemical ionization (APCI—
hexane/PhMe) on a Waters Q-Tof Premier' ™, for which sample plus near mass internal exact
mass standard were dissolved in hexane, and hexane or PhMe/hexane were used as ionization
solvent. Low-resolution mass data (CI) were recorded on a Shimadzu GCMS-QP2010 SE mass
spectrometer. Infrared spectra were measured using a Shimadzu FTIR-8400S Fourier Transform
Infrared Spectrometer. Uncorrected melting points were measured on a Thomas Hoover

Capillary Melting Point Apparatus.

Synthesis of Propargyl Alcohols

General Procedure A:

An oven-dried Schlenk flask was charged with iodoarene (1.0 equiv), Cul (0.040 equiv),
Pd(PPh3),Cl, (0.020 equiv), and a magnetic stir bar. The flask was evacuated and backfilled with
N, three times. MeCN (1 M) was injected, and the suspension was cooled to —10 °C. NEt; (4.5
equiv) was injected dropwise, and the mixture was stirred at —10 °C for 10 min. Propargyl
alcohol (1.1 equiv) was injected dropwise, and the mixture was allowed to warm to rt. The
reaction was monitored by TLC, and upon consumption of starting iodoarene (typically < 4 h),
the solvent was removed in vacuo. The crude mixture was dissolved in EtOAc, and filtered
through a pad of silica (eluted with additional EtOAc). The solvent was removed in vacuo, and

the crude material was purified by flash chromatography to afford the 3-arylpropargyl alcohol.

General Procedure B:

An oven-dried Schlenk flask was charged with benzaldehyde (1.0 equiv), and a magnetic stir bar.
The flask was evacuated and backfilled with N, three times. THF was injected, and the solution
was cooled to 0 °C. Ethynylmagnesium bromide (0.5 M in THF, 1.2—-1.5 equiv) was injected
dropwise, and the reaction was stirred at 0 °C for 1 h. The mixture was allowed to warm to rt,
and monitored by TLC. After consumption of the aldehyde, the reaction was quenched with
NH4Cl(aq,), and diluted with EtOAc. The organic phase was washed with H,O and brine, dried
over Na,SOy, and filtered. The solvent was removed in vacuo, and chromatographic purification

of the resulting residue afforded the 1-arylpropargyl alcohol.
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4 OH
Me

0]
Sl-4a

1-(4-(3-Hydroxyprop-1-yn-1 -yl)phenyl)ethanonel

General procedure A was followed using 4-iodoacetophenone (2.46 g, 10.0 mmol), Cul (76 mg,
0.40 mmol), Pd(PPh;),Cl, (0.14 g, 0.20 mmol), NEt; (6.3 mL, 45 mmol), propargyl alcohol (0.64
mL, 11 mmol) and MeCN (0.010 L) as solvent. Chromatographic purification (hexanes / EtOAc
1:0 — 4:1) afforded the title product as a yellow solid (1.23 g, 71%). m.p. 74-76 °C (lit." 76-77).
'H NMR (400 MHz, CDCl3) § 7.96 — 7.88 (m, 2 H), 7.56 — 7.49 (m, 2 H), 4.54 (s, 2 H), 2.61 (s,
3 H), 1.60 (s, 1 H).

é OH
EtO

Sl-4b

Ethyl 3-(3-hydroxyprop-1-yn-1-yl)benzoate®

General procedure A was followed using ethyl 3-iodobenzoate (2.76 g, 10.0 mmol), Cul (76 mg,
0.40 mmol), Pd(PPh;),Cl, (0.14 g, 0.20 mmol), NEt; (6.3 mL, 45 mmol), propargyl alcohol (0.64
mL, 11 mmol) and MeCN (0.010 L) as solvent. Chromatographic purification (hexanes / EtOAc
1:0 — 4:1) afforded the title product as a yellow solid (1.99 g, 98%). m.p. 47-49 °C (lit.> 4850
°C). 'H NMR (400 MHz, CDCls) § 8.13 (t, J= 1.7 Hz, 1 H), 8.01 (dt, J=7.9, 1.4 Hz, 1 H), 7.61
(dt,J=17.6,14Hz, 1 H),7.41 (t,J=7.8 Hz, 1 H),4.52 (d,J=6.1 Hz, 2 H), 4.39 (q, /= 7.2 Hz,
2H),1.72(ddd, J=74,6.0, 1.7 Hz, 1 H), 1.41 (t, J=7.1 Hz, 3 H).

= "oH

F3C

Sl-4c

3-(4-(Trifluoromethyl)phenyl)prop-2-yn-1-ol'
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General procedure A was followed using 4-iodobenzotrifluoride (2.72 g, 10.0 mmol), Cul (76
mg, 0.40 mmol), Pd(PPh;),Cl, (0.14 g, 0.20 mmol), NEt; (6.3 mL, 45 mmol), propargyl alcohol
(0.64 mL, 11 mmol) and MeCN (0.010 L) as solvent. Chromatographic purification (hexanes /
EtOAc 1:0 — 5:1) afforded the title product as yellow crystals (1.84 g, 92%). m.p. 35-37 °C
(lit.' 35-36 °C). "H NMR (400 MHz, CDCl3) § 7.60~7.54 (m, 4 H), 4.53 (s, 2 H), 1.68 (s, 1 H).
F NMR (376 MHz, CDCls) § —-62.95 (s, 3 F).

O,N = OH

Sl-4d

3-(3-Nitrophenyl)prop-2-yn-1-ol’

General procedure A was followed using 1-iodo-3-nitrobenzene (2.49 g, 10.0 mmol), Cul (76
mg, 0.40 mmol), Pd(PPh;),Cl, (0.14 g, 0.20 mmol), NEt; (6.3 mL, 45 mmol), propargyl alcohol
(0.64 mL, 11 mmol) and MeCN (0.010 L) as solvent. Chromatographic purification (hexanes /
EtOAc 1:0 — 4:1) afforded the title product as a viscous amber oil (1.55 g, 88%). 'H NMR (400
MHz, CDCl3) 6 8.30 (t, /=19 Hz, 1 H), 8.19 (ddd, J=8.4,2.3, 1.1 Hz, 1 H), 7.75 (dt, J= 7.7,
1.3 Hz, 1 H), 7.52 (t,J=8.0 Hz, 1 H), 4.54 (d,J=6.2 Hz, 2 H), 1.73 (t, J=6.2 Hz, 1 H).

O,N = OH

OMe
Sl-4e

3-(2-methoxy-5-nitrophenyl)prop-2-yn-1-ol

General procedure A was followed using 2-iodo-4-nitroanisole (2.8 g, 0.010 mol), Cul (76 mg,
0.40 mmol), Pd(PPh;),Cl, (0.14 g, 0.20 mmol), NEt; (6.3 mL, 45 mmol), propargyl alcohol (0.64
mL, 11 mmol) and MeCN (15 mL) as solvent. Chromatographic purification (hexanes / EtOAc
9:1 — 3:1) afforded the title product as a pale yellow solid (1.1 g, 53%). m.p. 117-118 °C. 'H
NMR (500 MHz, CDCls) 6 8.31 (d, J=2.8 Hz, 1 H), 8.22 (dd, J=9.2,2.8 Hz, 1 H), 6.96 (d, J =
9.2 Hz, 1 H), 4.57 (d, J = 6.3 Hz, 2 H), 4.00 (s, 3 H), 1.77 (t, J = 6.3 Hz, 1 H). C NMR (126
MHz, CDCl;) 6 164.7, 141.2, 129.5, 126.0, 113.0, 110.4, 93.5, 79.8, 56.8, 51.8. IR (film) 3381,
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3090, 2978, 2945, 1605, 1576, 1510, 1493, 1439, 1352, 1279, 1238, 1188, 1144, 1095, 1015,
974, 899, 879, 820, 746, 723, 638 cm . HRMS (APCI-hexane/PhMe) mass calculated for
[M+H]" (C10H0NOy) requires m/z 208.0610, found m/z 208.0610 (0.0 ppm).

CN
Sl-4f

2-(3-Hydroxyprop-1-yn-1-yl)benzonitrile*

General procedure A was followed using 2-iodobenzonitrile (2.3 g, 0.010 mol), Cul (76 mg, 0.40
mmol), Pd(PPh;),Cl, (0.14 mg, 0.20 mmol), NEt; (6.3 mL, 45 mmol), propargyl alcohol (0.64
mL, 11 mmol) and MeCN (15 mL) as solvent. Chromatographic purification (hexanes / EtOAc
4:1 — 3:2) afforded the title product as a tan solid (1.41 g, 90%). m.p. 60—61 °C. "H NMR (400
MHz, CDCl3) 6 7.68 — 7.60 (m, 1 H), 7.59 — 7.50 (m, 2 H), 7.47 — 7.37 (m, 1 H), 4.58 (s, 2 H),
2.39—-1.97 (m, 1 H).

cl = OH

Cl

Sl-4g

3-(3,4-Dichlorophenyl)prop-2-yn-1-ol’

General procedure A was followed using 1,2-dichloro-4-iodobenzene (2.72 g, 10.0 mmol), Cul
(76 mg, 0.40 mmol), Pd(PPh;),Cl, (0.14 g, 0.20 mmol), NEt; (6.3 mL, 45 mmol), propargyl
alcohol (0.64 mL, 11 mmol) and MeCN (0.010 L) as solvent. Chromatographic purification
(hexanes / EtOAc 1:0 — 5:1) afforded the title product as a pale brown solid (1.70 g, 85%). m.p.
64—65 °C. '"H NMR (400 MHz, CDCls) § 7.53 (d, J = 1.9 Hz, 1 H), 7.40 (d, J = 8.3 Hz, 1 H),
7.28 = 7.25 (m, 1 H), 4.50 (d, /= 6.2 Hz, 2 H), 1.65 (td, /= 6.3, 2.0 Hz, 1 H).
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0]

PR

FsC” N
* H

Sl-4h

2.2.2-Trifluoro-N-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)acetamide
4-Bromoaniline (2.6 g, 15 mmol) was added to an oven-dried 250 mL Schlenk flask. THF (0.050

L) and pyridine (1.8 mL, 23 mmol) were injected, and the solution was cooled to 0 °C. A
solution of trifluoroacetic anhydride (2.5 mL, 18 mmol) in THF (0.010 L) was slowly injected
over a 5 min period, and the reaction was stirred at 0 °C for 1.5 h. The solution was allowed to
warm to rt, stirred for an additional 1.5 h, and then quenched with brine (50 mL). The mixture
was extracted with EtOAc (100 mL, 2 x 50 mL), and the combined organic solution was washed
with 1 N HCI (2 x 75 mL), NaHCO3 (5q) (50 mL), and brine (50 mL). The solution was dried
over MgSQ,, and filtered through a pad of silica gel (eluted with 100 mL EtOAc). The solvent
was removed in vacuo to provide N-(4-bromophenyl)-2,2,2-trifluoroacetamide as a brown solid
(3.7 g, 92 %). "H NMR (400 MHz, CDCl3) & 7.84 (s, 1 H), 7.56 — 7.51 (m, 2 H), 7.51 — 7.46 (m,
2 H). N-(4-bromophenyl)-2,2,2-trifluoroacetamide (1.7 g, 6.4 mmol), Cul (0.12 g, 0.32 mmol),
and Nal (1.9 g, 13 mmol) were added to a 50 mL Schlenk flask. The flask was evacuated and
backfilled with dry N, (3x), and trans-N,N’-dimethyl-1,2-cyclohexanediamine (0.050 mL, 0.64
mmol) and 1,4-dioxane (6.4 mL) were injected. The flask was sealed with a screw-top PTFE
stopper, and immersed in a 110 °C oil bath. After 16 h, the mixture was allowed to cool to rt, and
poured onto 1 N HCI (25 mL). The mixture was extracted with EtOAc (3 x 25 mL), and the
combined organic layers were washed with H,O (50 mL) and brine (50 mL). The organic
solution was dried over MgSQy, filtered through a pad of silica gel, and the solvent was removed
in vacuo. Analysis of the material by GC revealed a 3:1 mixture of Arl / ArBr, and the material
was used without further purification. General procedure A was followed using the haloarene
mixture, Cul (34 mg, 0.18 mmol), Pd(PPh;),Cl; (62 mg, 0.090 mmol), NEt; (2.8 mL, 0.020 mol),
propargyl alcohol (0.28 mL, 4.9 mmol) and MeCN (0.010 L) as solvent. Chromatographic
purification (DCM / acetone 1:0 — 9:1) afforded the title product as a tan solid (0.51 g, 33%
over 2 steps). m.p. 148-149 °C. "H NMR (400 MHz, CDCls) & 7.87 (s, 1 H), 7.58 — 7.52 (m, 2
H), 7.51 — 7.45 (m, 2 H), 4.51 (s, 2 H), 1.64 (s, 1 H). °C NMR (126 MHz, CDCl;) & 154.8 (q, J
=37.7 Hz), 135.2, 132.9, 120.7, 120.3, 115.7 (q, J = 288.8 Hz), 88.1, 84.9, 51.8. ’F NMR (376
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MHz, CDCls) 6 —76.68 (s, 3 F). IR (film) 3421, 3308, 3200, 3074, 3065, 1720, 1609, 1549, 1510,
1412, 1358, 1281, 1244, 1215, 1182, 1153, 1014, 953, 903, 837, 741, 685 cm'. HRMS (APCI-
hexane/PhMe) mass calculated for [M+H]" (C;;HoNO,F3) requires m/z 244.0585, found m/z
244.0585 (0.0 ppm).

=~ "OH

MeO
Sl-4i

3-(4-Methoxyphenyl)prop-2-yn-1-ol°

General procedure A was followed using 4-iodoanisole (2.34 g, 10.0 mmol), Cul (76 mg, 0.40
mmol), Pd(PPh;),Cl, (0.14 g, 0.20 mmol), NEt; (6.3 mL, 45 mmol), propargyl alcohol (0.64 mL,
11 mmol) and MeCN (0.010 L) as solvent. Chromatographic purification (hexanes / EtOAc 1:0
— 4:1) afforded the title product as a pale yellow solid (1.56 g, 96%). m.p. 67—68 °C (lit.° 62.5—
64.5 °C). '"H NMR (400 MHz, CDCl;) § 7.42 — 7.35 (m, 2 H), 6.89 — 6.81 (m, 2 H), 4.49 (d, J =
6.1 Hz, 2 H), 3.82 (s, 3 H), 1.64 (t, J= 6.1 Hz, 1 H).

=~ o

Boc

Sl-4j

Tert-butyl 3-(3-hydroxyprop-1-yn-1-yI)-1H-indole-1-carboxylate
NaOH (1.7 g, 43 mmol) was added to a solution of indole (2.0 g, 17 mmol) in DMF (0.030 L).

The mixture was stirred for 15 min, after which I, (4.4 g, 17 mmol) was added to the reaction.
After 4 h of stirring at 22 °C, the mixture was poured over ice H,O (400 mL), and the resulting
precipitate was collected by filtration, washed with ice H,O (3 x 20 mL), and dried via
azeotropic distillation with toluene. The crude material was dissolved in DCM (0.050 L). 4-
(dimethylamino)pyridine (210 mg, 1.7 mmol) and NEt; (3.6 mL, 26 mmol) were added. The
solution was cooled to 0 °C, and di-tert-butyl dicarbonate (4.1 g, 19 mmol) was added. The
reaction was allowed to warm to rt, and stirred for 12 h. DCM (150 mL) was added, and the
mixture was washed with NH4ClI (o) (2 x 100 mL), H,O (100 mL), and brine (100 mL). The
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organic solution was dried over MgSO,, filtered, and the solvent was removed in vacuo. The
material was filtered through a pad of silica (hexanes / EtOAc 19:1), and then the solvent was
removed in vacuo. The crude material was transferred to a 50 mL Schlenk flask, and then Cul
(130 mg, 0.68 mmol) and Pd(PPh;),Cl, (240 mg, 0.34 mmol) were added to the flask. The
system was sealed with a rubber septum, and the flask was evacuated and backfilled with N,
three times. MeCN (25 mL) and NEt; (11 mL, 77 mmol) were injected into the flask, and then
the solution was cooled to —10 °C. Next, propargyl alcohol (1.1 mL, 19 mmol) was added to the
reaction. After 1 h, the mixture was allowed to warm to 22 °C, and stirred for 12 h. The reaction
mixture was poured over NH4Cl (5q) (50 mL), and diluted with EtOAc (200 mL). The phases
were separated, and the organic layer was washed with NH4Cl (44 (100 mL), H,O (100 mL), and
brine (100 mL). The organic layer was dried over MgSOQy, filtered, and the solvent was removed
in vacuo. Chromatographic purification (hexanes / EtOAc 1:0 — 7:3) afforded the title
compound as a brown solid (3.2 g, 69%). m.p. 73-75 °C. "H NMR (400 MHz, CDCls) & 8.14 (d,
J=8.2Hz, 1H),7.78 (s, 1 H), 7.67 (dt, J= 7.5, 1.0 Hz, 1 H), 7.37 (ddd, J= 8.4, 7.2, 1.4 Hz, 1
H), 7.30 (td, J= 7.5, 1.1 Hz, 1 H), 4.58 (s, 2 H), 1.87 (s, 1 H) 1.68 (s, 9 H). °C NMR (126 MHz,
CDCl) 6 149.2, 134.7, 130.5, 129.4, 125.3, 123.4, 120.1, 115.4, 102.8, 90.8, 84.6, 77.9, 52.0,
28.3. IR (film) 3396, 3153, 3053, 2978, 2932, 2866, 1734, 1609, 1558, 1474, 1450, 1373, 1308,
1275, 1232, 1155, 1099, 1049, 1034, 1013, 912, 852, 746 cm™'. HRMS (EI") exact mass
calculated for [M]" (C16H;7NO3) requires m/z 271.1208, found m/z 271.1217 (3.3 ppm).

é OH

Si-41

3-(Naphthalen-2-yl)prop-2-yn-1-ol’
CBry4 (33.2 g, 0.100 mol) was added to an oven-dried 500 mL round bottom flask. DCM (75 mL)
was injected, and the solution was cooled to 0 °C. A solution of PPh; (52.5 g, 0.200 mol) in

DCM (75 mL) was added over 15 min, resulting in a brown mixture. The reaction was stirred for
10 additional minutes, after which a solution of 2-naphthaldehyde (7.81 g, 50.0 mmol) in DCM
(50 mL) was slowly added. After stirring for 1 h at 0 °C, the reaction was quenched with H,O
(100 mL), and the organic phase was further washed with NaHCOj3 (aq) (100 mL), NH4Cl (o), and

SI-9



brine (100 mL). The solution was dried over MgSOQs, filtered, and the solvent was removed in
vacuo. Chromatographic purification (hexanes) provided 2-(2,2-dibromovinyl)naphthalene as a
pale tan solid (12.9 g, 41.3 mmol, 83%). The material was added to an oven-dried 1 L Schlenk
flask, which was sealed with a rubber septum and evacuated and backfilled with N, three times.
THF (0.300 L) was added as solvent, and the solution was cooled to —78 °C. A solution of "BuLi
(2.15 M in hexanes, 40.4 mL, 86.8 mmol) was injected over a 10 min period, and the dark brown
solution was stirred at —78 °C for 1 h. The flask was placed under a positive pressure of N», the
rubber septum was removed, and paraformaldehyde (3.72 g, 124 mmol) was added. The flask
was resealed, the mixture was allowed to warm to rt and stir for an additional 12 h. The reaction
was cooled to 0 °C and quenched with NH4ClI (5q) (150 mL). The aqueous phase was extracted
with Et,0O (2 x 150 mL), and the organic extracts were washed with H,O (2 x 300 mL) and brine
(300 mL). The solution was dried over MgSQ,, filtered, and the solvent was removed in vacuo.
Chromatographic purification (hexanes / EtOAc 9:1 — 3:1) afforded the title compound as a pale
tan solid (6.48 g, 86%). m.p. 61-63 °C. '"H NMR (400 MHz, CDCl3) & 8.00 — 7.96 (m, 1 H), 7.85
—7.75 (m, 3 H), 7.53 — 7.46 (m, 3 H), 4.57 (s, 2 H), 1.99 (s, 1 H).

OH

MeO
A

Sl-6a

1-(3-Methoxyphenyl)prop-2-yn-1 -ol®

General procedure B was followed using m-anisaldehyde (0.61 mL, 5.0 mmol), a solution of
ethynylmagnesium bromide (12 mL, 0.5 M in THF, 6.0 mmol), and THF (0.010 L) as solvent.
Chromatographic purification (hexanes / EtOAc 1:0 — 9:1) afforded the title product as a yellow
0il (0.67 g, 83%). '"H NMR (400 MHz, CDCl3) § 7.32 (t, J = 7.9 Hz, 1 H), 7.17 — 7.10 (m, 2 H),
6.93 - 6.86 (m, 1 H), 5.46 (d, J=2.4 Hz, 1 H), 3.84 (s, 3 H), 2.68 (d, J=2.2 Hz, 1 H), 2.18 (s, 1
H).
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OH
Br

;

SlI-6b

1-(3-Bromophenyl)prop-2-yn-1 -ol’

General procedure B was followed using 3-bromobenzaldehyde (0.58 mL, 5.0 mmol), a solution
of ethynylmagnesium bromide (12 mL, 0.5 M in THF, 6.0 mmol), and THF (0.010 L) as solvent.
Chromatographic purification (hexanes / EtOAc 1:0 — 9:1) afforded the title product as a yellow
0il (0.80 g, 76%). '"H NMR (400 MHz, CDCl3) § 7.73 (t,J = 1.9 Hz, 1 H), 7.48 (dd, J=7.9, 1.8
Hz,2 H), 7.27 (t, J=79 Hz, 1 H), 545 (d,J=2.2 Hz, 1 H), 2.71 (d,/J=2.3 Hz, 1 H), 2.31 (s, 1
H).

OH

Br
X
OPMB

Sl-6¢

1-(5-Bromo-2-((4-methoxybenzyl)oxy)phenyl)prop-2-yn-1-ol

General procedure B was followed using 5-bromo-2-((4-methoxybenzyl)oxy)benzaldehyde'
(1.61 g, 5.0 mmol), a solution of ethynylmagnesium bromide (12 mL, 0.5 M in THF, 6.0 mmol),
and THF (0.010 L) as solvent. Chromatographic purification (hexanes / EtOAc 19:1 — 4:1)
afforded the title product as a colorless solid (0.67 g, 83%). m.p. 89-91 °C 'H NMR (400 MHz,
CDCls) 6 7.70 (d, J= 2.5 Hz, 1 H), 7.40 (dd, J = 8.7, 2.5 Hz, 1 H), 7.38 — 7.33 (m, 2 H), 6.96 —
6.90 (m, 2 H), 6.87 (d,/J=28.7 Hz, 1 H), 5.67 (dd, /= 6.3, 2.3 Hz, 1 H), 5.07 (d, /= 2.1 Hz, 2 H),
3.83 (s, 3 H), 2.92 (d, J= 6.3 Hz, 1 H), 2.65 (d, J=2.3 Hz, 1 H). °C NMR (126 MHz, CDCl;) &
159.8, 155.1, 132.5, 130.9, 130.8, 129.3, 128.1, 114.3, 114.2, 113.5, 82.6, 74.8, 70.7, 60.7, 55.5.
IR (film) 3427, 3290, 3070, 3001, 2934, 2835, 2118, 1612, 1589, 1514, 1485, 1464, 1441, 1406,
1381, 1304, 1277, 1244, 1175, 1122, 1032, 951, 849, 822, 810, 654 cm '. HRMS (APCI-
hexane/PhMe) mass calculated for [M—OH]" (C;7H40,Br) requires m/z 329.0177, found m/z
329.0176 (0.3 ppm).
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OH
(0]
()T X
N-N
Me
Sl-6d

1-(5-(Furan-2-yl)-1-methyl-1H-pyrazol-3-yl)prop-2-yn-1-ol

General procedure B was followed using 5-(furan-2-yl)-1-methyl-1H-pyrazole-3-carbaldehyde''
(0.35 mL, 2.0 mmol), a solution of ethynylmagnesium bromide (5.0 mL, 0.5 M in THF, 2.5
mmol), and THF (7.0 mL) as solvent. Chromatographic purification (hexanes / EtOAc 19:1 —
14:1) afforded the title product as a yellow oil (0.37 g, 91%). '"H NMR (500 MHz, CDCls) & 7.51
(dd,J=1.9,0.8 Hz, 1 H), 6.61 (s, 1 H), 6.57 (dd, /=3.4, 0.8 Hz, 1 H), 6.51 (dd, /= 3.4, 1.8 Hz,
1 H), 5.56 (d, J=2.2 Hz, 1 H), 4.03 (s, 3 H), 3.23 (s, 1 H), 2.63 (d, J= 2.2 Hz, 1 H). °C NMR
(126 MHz, CDCls) 6 150.9, 144.5, 143.0, 135.4, 111.6, 109.0, 103.0, 83.0, 73.8, 58.9, 38.8. IR
(film) 3290, 3130, 2951, 2881, 2118, 1529, 1483, 1433, 1381, 1366, 1288, 1232, 1221, 1161,
1067, 1009, 935, 901, 885, 783, 743, 665, 592 cm™. HRMS (ESI") mass calculated for [M+Na]"
(C11H10N2O,Na) requires m/z 225.0640, found m/z 225.0636 (1.8 ppm).

OH

Br
X
Me

Sl-6e

1-(3-Bromophenyl)but-2-yn-1-ol

General procedure B was followed using 3-bromobenzaldehyde (0.82 mL, 7.0 mmol), a solution
of propynylmagnesium bromide (21 mL, 0.5 M in THF, 11 mmol), and THF (0.020 L) as
solvent. Chromatographic purification (hexanes / EtOAc 1:0 — 4:1) afforded the title product as
a yellow oil (1.5 g, 95%). '"H NMR (400 MHz, CDCl3) § 7.70 (d, J= 1.9 Hz, 1 H), 7.48 — 7.43
(m, 2 H), 7.28 = 7.21 (m, 1 H), 543 - 5.37 (m, 1 H), 2.22 (d,J=4.8 Hz, 1 H), 1.92 (d, J=2.2
Hz, 3 H). "C NMR (101 MHz, CDCl;) & 143.4, 131.2, 130.1, 129.7, 125.2, 122.6, 83.8, 78.6,
64.1, 3.7. IR (film) 3346, 3061, 2959, 2918, 2853, 2226, 1593, 1572, 1472, 1427, 1377, 1313,
1298, 1275, 1258, 1188, 1138, 1092, 1070, 997, 889, 862, 766, 700, 671, 635 cm™'. MS (CI)
mass calculated for [M]" (C10HoBrO) requires m/z 224.0, found m/z 224.0.
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SI-6f

3-(3-Hydroxybut-1-yn-1-yl)benzaldehyde
An oven-dried Schlenk flask was charged with Cul (9.5 mg, 0.050 mmol), Pd(PPh;),Cl, (0.070

g, 0.10 mmol), and a magnetic stir bar. The flask was evacuated and backfilled with N, three
times. MeCN (0.010 mL), 3-bromobenzaldehyde (0.58 mL, 5.0 mmol), NEt; (0.010 mL), and
but-3-yn-2-ol (0.47 mL, 6.0 mmol) were sequentially injected. The flask was placed in a 60 °C
oil bath for 14 h. The reaction was allowed to cool, and the solvent was removed in vacuo. The
residue was dissolved in Et;O (50 mL), and washed with 1 N HCI1 (50 mL), H,O (50 mL), and
brine (50 mL). The organic solution was dried over Na,SQO., filtered, and the solvent was
removed in vacuo. Chromatographic purification (hexanes / EtOAc 1:0 — 3:1) afforded the title
product as a yellow oil (0.72 g, 82%). '"H NMR (500 MHz, CDCl3) & 9.99 (s, 1 H), 7.94 — 7.90
(m, 1 H), 7.83 (dt, /= 7.7, 1.5 Hz, 1 H), 7.67 (dt, J= 7.7, 1.5 Hz, 1 H), 7.49 (t, /= 7.7 Hz, 1 H),
4.78 (q, J= 6.6 Hz, 1 H), 2.13 (s, 1 H), 1.58 (d, J = 6.6 Hz, 3 H). >C NMR (126 MHz, CDCl3) &
191.7, 137.3, 136.5, 133.2, 129.3, 129.2, 124.0, 92.7, 82.7, 58.9, 24.4. IR (film) 3385, 2982,
2932, 2868, 2833, 2729, 1699, 1597, 1576, 1477, 1435, 1389, 1329, 1279, 1161, 1103, 1078,
1038, 957, 903, 822, 797, 725, 685, 648 cm . HRMS (APCI-hexane/PhMe) mass calculated for
[M+H]" (C,,H},0,) requires m/z 175.0759, found m/z 175.0730 (2.9 mmu).

Me

SI-6i

4-Phenylbut-3-yn-2-ol

General procedure A was followed using iodobenzene (1.1 g, 0.010 mol), Cul (19 mg, 0.10
mmol), Pd(PPh;),Cl, (0.14 g, 0.20 mmol), 3-butyn-2-ol (0.86 mL, 11 mmol) NEt; (0.010 L) and
MeCN (0.010 L). Chromatographic purification (hexanes / EtOAc 1:0 — 4:1) afforded the title
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product as a brown oil (1.3 g, 91%). '"H NMR (400 MHz, CDCls) & 7.46 — 7.41 (m, 2 H), 7.32
(dd, J=5.0,1.9 Hz, 3 H),4.77 (q,J=6.6 Hz, 1 H), 2.01 (s, 1 H), 1.57 (d, /= 6.6 Hz, 3 H).

Synthesis of Propargyl Bromodifluoroacetates

General Procedure C:

Bromodifluoroacetic acid (BDFA, 1.4 equiv) was added to an oven-dried round bottom flask
sealed with a rubber septum. DCM was injected as solvent, and an oil bubbler was attached to
the flask. DMF (0.30 equiv) and oxalyl chloride (1.3 equiv) were sequentially injected (caution:
rapid evolution of noxious gases), and the solution was allowed to react for 2 h. In a separate
oven-dried round bottom flask sealed with a rubber septum, substituted propargyl alcohol (1.0
equiv) was added to a solution of DCM (0.1-0.4 M), NEt; (2.0 equiv), and DMAP (for 2°
alcohol substrates, 0.2 equiv). The solution was cooled to 0 °C, and an oil bubbler was attached
to the flask. The solution of acid chloride was transferred to the solution of alcohol via syringe.
The mixture was allowed to warm to rt, and stirred for 2—14 h. The reaction was quenched with 1
N HCI, diluted with DCM, and the organic phase was washed with H,O and brine. The organic
solution was dried over Na,SO, and filtered, and the solvent was removed in vacuo.
Chromatographic purification using a minimum amount of silica gel afforded the desired
propargyl bromodifluoroacetate. [Note: some propargyl bromodifluoroacetates are prone to

hydrolysis on silica gel].

& (0] CFzBr

1

3-Phenylprop-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure C was followed using 3-phenylprop-2-yn-1-ol (1.2 mL, 0.010 mol), BDFA
(2.5 g, 14 mmol), oxalyl chloride (1.1 mL, 13 mmol), DMF (0.23 mL, 3.0 mmol), NEt; (2.8 mL,
0.020 mol), with DCM (25 mL) as solvent. Workup and chromatographic purification (hexanes /
EtOAc 49:1) afforded the title compound as a yellow oil (2.1 g, 76%). '"H NMR (400 MHz,
CDCls) & 7.53 — 7.47 (m, 2 H), 7.43 — 7.33 (m, 3 H), 5.19 (s, 2 H). °C NMR (126 MHz, CDCl;)
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8 159.0 (t, J = 32.0 Hz), 132.0, 129.3, 128.4, 121.4, 108.4 (t, J = 314.3 Hz), 88.7, 80.2, 56.4."°F
NMR (376 MHz, CDCl3) 6 —61.74 (s, 2 F). IR (film) 3054, 2996, 2941, 1778, 1596, 1482, 1438,
1401, 1357, 1292, 1148, 1130, 1081, 1073, 942, 906, 850, 756, 714, 601 cm'. MS (CI) mass
calculated for [M]" (C;;H7BrF,0,) requires m/z 288.0, found 288.0.

& (0] CFzBr

Me

O 4a

3-(4-Acetylphenyl)prop-2-yn-1-yl 2-bromo-2.,2-difluoroacetate

General Procedure C was followed using SI-4a (0.52 g, 3.00 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes / EtOAc 1:0
— 49:1) afforded the title compound as a yellow oil (0.74 g, 74%). 'H NMR (400 MHz, CDCl;)
8§ 7.98 — 7.89 (m, 2 H), 7.57 (d, J = 8.4 Hz, 2 H), 5.19 (s, 2 H), 2.62 (s, 3 H). °C NMR (126
MHz, CDCls) 6 197.3, 159.1 (t, J=32.1 Hz), 137.2, 132.2, 128.3, 126.2, 108.4 (t, /= 314.3 Hz),
87.8, 83.3, 56.2, 26.8. '’F NMR (376 MHz, CDCl3) & -62.16 (s, 2 F). IR (film) 3060, 2956,
1782, 1685, 1602, 1359, 1290, 1261, 1166, 1120, 1016, 948, 833, 707, 634 cm™'. HRMS (EI")
mass calculated for [M]" (C3HoBrF,03) requires m/z 329.9703, found m/z 329.9712 (2.7 ppm).

=~ 07 “CFpBr
EtO

4b

Ethyl 3-(3-(2-bromo-2,2-difluoroacetoxy)prop-1-yn-1-yl)benzoate
General Procedure C was followed using SI-4b (612 mg, 3.00 mmol), BDFA (735 mg, 4.20
mmol), oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0

mmol), with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes /
EtOAc 1:0 — 19:1) afforded the title compound as a pale green oil (650 mg, 60%). 'H NMR
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(400 MHz, CDCl3) & 8.16 (t, J= 1.7 Hz, 1 H), 8.05 (dt, J = 7.9, 1.4 Hz, 1 H), 7.65 (dt, J = 7.8,
1.4 Hz, 1 H), 7.43 (t,J=7.8 Hz, 1 H), 5.18 (s, 2 H), 4.40 (q, J=7.1 Hz, 2 H), 1.41 (t, J= 7.1 Hz,
3 H). >C NMR (126 MHz, CDCl3) & 165.7, 159.1, 136.1, 133.2, 131.0, 130.3, 128.6, 121.9,
108.4, 87.7, 81.1, 61.4, 56.3, 14.4. ’F NMR (376 MHz, CDCls) & —62.35 (s, 2 F). IR (film)
3070, 2983, 1782, 1720, 1433, 1369, 1294, 1232, 1168, 1120, 1027, 952, 754, 682 cm™ . HRMS
(ET") mass calculated for [M]" (C4HBrF,0,) requires m/z 359.9809, found m/z 359.9792 (4.7

ppm).

=~ 07 “CFoBr

FsC

4c

3-(4-(Trifluoromethyl)phenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate
General Procedure C was followed using SI-4¢ (0.60 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),

with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes) afforded
the title compound as a colorless oil (0.58 g, 54%). 'H NMR (400 MHz, CDCl;) & 7.64 — 7.57
(m, 4 H), 5.18 (s, 2 H). °C NMR (126 MHz, CDCl3) § 159.1 (t, J=32.1 Hz), 132.4, 131.2 (q, J
=32.8 Hz), 125.5 (q, J = 3.8 Hz), 125.3 (q, J = 1.4 Hz), 123.9 (q, J = 272.3 Hz), 108.5 (t, J =
314.3 Hz), 87.3, 82.7, 56.2. "’F NMR (376 MHz, CDCl3) § —62.19 (s, 2 F), —63.46 (s, 3 F). IR
(film) 3062, 2952, 1782, 1616, 1569, 1438, 1406, 1375, 1325, 1124, 1068, 1018, 950, 842, 717,
702, 597 cm™. HRMS (EI") mass calculated for [M]" (C1,H¢BrFs0,) requires m/z 355.9471,
found m/z 355.9465 (1.7 ppm).

é (0] CFzBr

4d

3-(3-Nitrophenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate

SI-16



General Procedure C was followed using SI-4d (0.53 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes / EtOAc 1:0
— 49:1) afforded the title compound as a colorless oil (0.53 g, 53%). '"H NMR (400 MHz,
CDCl3) 6 8.34 (t,J=19Hz, 1 H), 8.24 (ddd, J=8.4,2.3, 1.1 Hz, 1 H), 7.79 (dt,J= 7.7, 1.3 Hz,
1 H), 7.56 (t, J= 8.0 Hz, 1 H), 5.19 (s, 2 H). >C NMR (126 MHz, CDCls) § 159.0 (t, J = 32.2
Hz), 148.2, 137.7, 129.7, 126.9, 124.1, 123.3, 108.3 (t, J = 314.3 Hz), 86.1, 82.9, 55.9. '’F NMR
(376 MHz, CDCl3) 8 —62.40 (s, 2 H). IR (film) 3085, 2925, 1782, 1531, 1352, 1292, 1166, 1124,
1024, 952, 808, 736, 673 cm™. HRMS (EI") mass calculated for [M]" (C,;H¢NBrF,04) requires
m/z 332.9448, found m/z 332.9438 (3.0 ppm).

// (0] CFzBr

OMe
4e

3-(2-Methoxy-5-nitrophenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure B was followed using SI-4e (520 mg, 2.5 mmol), BDFA (610 mg, 3.5 mmol),
oxalyl chloride (0.28 mL, 3.3 mmol), DMF (58 pL, 0.30 mmol), NEt; (0.70 mL, 5.0 mmol), with
DCM (0.010 L) as solvent. Workup and chromatographic purification (DCM) afforded the title
compound as a pale yellow solid (0.64 g, 70%). m.p. 120-121 °C. "H NMR (500 MHz, CDCl;) &
8.34 (d,J=2.8 Hz, 1 H), 8.26 (dd, /=9.2, 2.8 Hz, 1 H), 6.98 (d, /=9.2 Hz, 1 H), 5.21 (s, 2 H),
4.01 (s, 3 H). °C NMR (126 MHz, CDCl3) § 165.0, 159.1 (t, J = 32.2 Hz), 141.1, 129.7, 126.8,
111.9, 110.6, 108.5 (t, J = 314.3 Hz), 86.3, 82.8, 56.8, 56.3. ’F NMR (376 MHz, CDCl;) & —
61.77 (s, 2 F). IR (film) 3090, 2997, 2957, 1786, 1607, 1580, 1518, 1491, 1462, 1441, 1371,
1348, 1283, 1167, 1148, 1119, 1099, 1018, 1007, 947, 910, 885, 833, 804, 748, 727, 708, 636
cm . HRMS (APCI-hexane/PhMe) mass calculated for [M+H]" (C12HoNOsF,Br) requires m/z
363.9632, found m/z 363.9624 (2.2 ppm).
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3-(2-Cyanophenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure B was followed using SI-4f (470 mg, 3.0 mmol), BDFA (740 mg, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (10 pL, 0.9 mmol), NEt; (0.84 mL, 6.0 mmol), with
DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes / EtOAc 1:0 —
4:1) afforded the title compound as an orange oil (0.67 g, 72%)). 'H NMR (500 MHz, CDCL3) &
7.71 = 7.66 (m, 1 H), 7.63 — 7.56 (m, 2 H), 7.49 (ddd, J = 7.8, 6.9, 2.1 Hz, 1 H), 5.23 (s, 2 H).
C NMR (126 MHz, CDCl3) & 159.0 (t, J = 32.3 Hz), 133.0, 132.9, 132.6, 129.6, 125.3, 117.2,
115.7, 108.4 (t, J = 314.3 Hz), 86.6, 84.6, 55.9. '’F NMR (376 MHz, CDCl3) § —63.16 (s, 2 F).
IR (film) 3070, 3001, 2955, 2231, 1782, 1593, 1566, 1483, 1447, 1437, 1373, 1290, 1169, 1122,
1040, 1014, 993, 951, 901, 835, 806, 764, 712, 683, 617 cm'. HRMS (APCl-hexane/PhMe)
mass calculated for [M+H]" (C1,H;NO,F,Br) requires m/z 313.9628, found m/z 313.9631 (1.0

ppm).
X
cl 4 (@] CFzBr
Cl
49

3-(3.4-Dichlorophenyl)prop-2-yn-1-yl 2-bromo-2.2-difluoroacetate

General Procedure C was followed using SI-4g (0.60 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes) afforded
the title compound as a pale yellow oil (0.91 g, 84%). 'H NMR (400 MHz, CDCl3) § 7.57 (d, J =
1.9 Hz, 1 H), 7.46 — 7.39 (m, 1 H), 7.30 (dd, J = 8.3, 1.8 Hz, 1 H), 5.15 (s, 2 H). °C NMR (126
MHz, CDCls) 8 159.0 (t, J = 32.2 Hz), 134.0, 133.7, 132.9, 131.2, 130.6, 121.4, 108.4 (t, J =
314.3 Hz), 86.3, 82.2, 56.1. "’F NMR (376 MHz, CDCl3) § -62.42 (s, 2 F). IR (film) 3093, 2948,
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1782, 1463, 1375, 1292, 1170, 1120, 950, 819, 802, 682 cm’'. HRMS (EI") mass calculated for
[M]" (C11HsBrC1L,F,0,) requires m/z 355.8818, found m/z 355.8817 (0.3 ppm).

// (0] CFzBr
(0]

R

FsC7 N
H
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3-(4-(2,2,2-Trifluoroacetamido)phenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure C was followed using SI-4h (0.35 g, 1.4 mmol), BDFA (0.35 g, 2.0 mmol),
oxalyl chloride (0.16 mL, 1.9 mmol), DMF (0.033 mL, 0.43 mmol), NEt; (0.40 mL, 2.9 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (DCM : acetone
99:1) afforded the title compound as a tan solid (0.33 g, 58%). m.p. 116-117 °C. '"H NMR (500
MHz, CDCLs) & 7.86 (s, 1 H), 7.61 — 7.56 (m, 2 H), 7.55 — 7.49 (m, 2 H), 5.17 (s, 2 H). *C NMR
(126 MHz, CDCl3) 6 159.2 (t,J=31.9 Hz), 154.8 (q, /= 37.7 Hz), 135.9, 133.3, 120.2, 119.3 (d,
J=153.8 Hz), 115.7 (d, J = 288.7 Hz), 108.5 (t, J = 314.4 Hz), 87.8, 81.1, 56.4. ’F NMR (376
MHz, CDCl3) 8 —60.86 (s, 2 F), =75.67 (s, 3 F). IR (film) 3296, 3198, 3134, 2957, 1776, 1703,
1674, 1607, 1543, 1512, 1437, 1410, 1377, 1283, 1265, 1244, 1227, 1202, 1155, 1113, 1018,
945, 906, 837, 806, 741, 719, 689, 619 cm . HRMS (APCI-hexane/PhMe) mass calculated for
[M]" (C13H7NOsF;5Br) requires m/z 398.9529, found m/z 398.9529 (0.0 ppm).

=~ 07 “CFBr

MeO

4i

3-(4-Methoxyphenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure C was followed using SI-4i (486 mg, 3.00 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes / EtOAc
19:1) afforded the title compound as a colorless oil (540 mg, 56%). '"H NMR (400 MHz, CDCl;)
§ 7.47 - 7.38 (m, 2 H), 6.91 — 6.79 (m, 2 H), 5.16 (s, 2 H), 3.83 (s, 3 H). °C NMR (126 MHz,
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CDCls) 8 160.4, 159.2 (t, J = 31.9 Hz), 133.7, 114.1, 113.5, 108.6 (t, J = 314.4 Hz), 88.9, 79.1,
56.8, 55.4. "F NMR (376 MHz, CDCl;) § -62.30 (s, 2 F). IR (film) 3010, 2839, 1780, 1606,
1510, 1290, 1249, 1172, 1120, 1031, 946, 833, 709, 603 cm™'. HRMS (EI") exact mass
calculated for [M]" (C1,HoBrF,03) requires m/z 317.9703, found m/z 317.9700 (0.9 ppm).

4 (@] CFzBr

|
N
Bod 4

Tert-butyl 3-(3-(2-bromo-2,2-difluoroacetoxy)prop-1-yn-1-yl)-1H-indole-1-carboxylate

General Procedure B was followed using SI-4j (1.1 g, 4.2 mmol), BDFA (1.0 g, 5.8 mmol),
oxalyl chloride (0.46 mL, 5.41 mmol), DMF (0.10 mL, 1.3 mmol), NEt; (1.2 mL, 8.3 mmol),
with DCM (0.040 L) as solvent. Workup (H>O was used in place of 1 N HCl to quench reaction)

and chromatographic purification (hexanes / DCM 7:3) afforded the title compound as a tan solid
(1.3 g, 73%). m.p. 49—50 °C. "H NMR (500 MHz, CDCl3) § 8.15 (d, J = 8.3 Hz, 1 H), 7.85 (s, 1
H), 7.67 (ddd, J=7.7, 1.4, 0.7 Hz, 1 H), 7.38 (ddd, /= 8.4, 7.2, 1.3 Hz, 1 H), 7.32 (ddd, J = 8.2,
7.3, 1.1 Hz, 1 H), 5.24 (s, 2 H), 1.68 (s, 9 H). >C NMR (126 MHz, CDCls) & 159.2 (t, J = 32.0
Hz), 149.0, 134.7, 130.5, 130.3, 125.5, 123.6, 120.1, 115.5, 108.6 (t, J = 314.6 Hz), 101.8, 84.8,
83.9, 81.4, 56.8, 28.3. "’F NMR (376 MHz, CDCl3) § —61.86 (s, 2 F). IR (film) 3153, 3055, 2982,
2935, 1782, 1742, 15558, 1475, 1452, 1371, 1277, 1234, 1155, 1121, 1101, 1051, 1032, 1014,
957, 935, 854, 746 cm’'. HRMS (APCI-hexane/PhMe) mass calculated for [M+H]"
(C1sH17NO4F,Br) requires m/z 428.0309, found m/z 428.0280 (2.9 mmu).

=~ 07 “CFBr

4k

5-Phenylpent-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure C was followed using 5-phenylpent-2-yn-1-ol'* (481 mg, 3.00 mmol), BDFA
(0.74 g, 4.2 mmol), oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt;
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(0.84 mL, 6.0 mmol), with DCM (0.010 L) as solvent. Workup and chromatographic purification
(hexanes / EtOAc 49:1) afforded the title compound as a colorless oil (752 mg, 79%). '"H NMR
(400 MHz, CDCl3) 6 7.35 - 7.28 (m, 2 H), 7.26 — 7.20 (m, 3 H), 4.91 (t,J = 2.2 Hz, 2 H), 2.85 (t,
J=17.5Hz, 2 H), 2.55 (tt, J= 7.5, 2.2 Hz, 2 H). >C NMR (126 MHz, CDCl;) & 159.1 (t, J = 31.8
Hz), 140.3, 128.6, 128.6, 126.6, 108.6 (t, J = 314.3 Hz), 89.5, 72.6, 56.5, 34.6, 21.1. "F NMR
(376 MHz, CDCl3) 6 —61.83 (s, 2 F). IR (film) 3086, 3063, 3028, 2947, 3932, 2864, 1780, 1603,
1497, 1454, 1375, 1294, 1169, 1121, 1018, 953, 839, 806, 746, 698 cm '. HRMS (APCI-
hexane/PhMe) mass calculated for [M]" (Ci3H;;0,F,Br) requires m/z 315.9910, found m/z
315.9897 (4.1 ppm).

=~ 07 “CFBr

3-(Naphthalen-2-yl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate
General Procedure C was followed using SI-41 (3.00 g, 16.5 mmol), BDFA (4.03 g, 23.0 mmol),
oxalyl chloride (1.82 mL, 21.5 mmol), DMF (0.39 mL, 5.0 mmol), NEt; (4.60 mL, 33.0 mmol),

41

with DCM (75 mL) as solvent. Workup and chromatographic purification (hexanes / EtOAc
49:1) afforded the title compound as a light yellow oil (4.70 g, 84%). '"H NMR (500 MHz,
CDCl;) & 8.04 (d, J = 1.4 Hz, 1 H), 7.87 — 7.80 (m, 3 H), 7.57 — 7.50 (m, 3 H), 5.23 (s, 2 H). °C
NMR (126 MHz, CDCls) & 159.2 (t, J = 32.0 Hz), 133.4, 132.9, 132.6, 128.3, 128.3, 128.0,
127.9, 127.3, 126.9, 118.8, 108.6 (t, J = 314.4 Hz), 89.2, 80.6, 56.7. ’F NMR (376 MHz, CDCls)
0 —61.76 (s, 2 F). IR (film) 3059, 2949, 2237, 1780, 1597, 1501, 1437, 1375, 1290, 1169, 1121,
1014, 1005, 955, 939, 895, 860, 818, 746, 710 cm™'. HRMS (APCI-hexane/PhMe) mass
calculated for [M]" (C15sHyO,F,Br) requires m/z 337.9754, found m/z 337.9734 (2.0 mmu).
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1-(3-Methoxyphenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure C was followed using SI-6a (0.49 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (pentane / Et,O 19:1)
afforded the title compound as a colorless oil (0.90 g, 94%). "H NMR (500 MHz, CDCl;) & 7.38
—7.33 (m, 1 H), 7.15 (ddt, J=7.6, 1.5, 0.7 Hz, 1 H), 7.11 (dd, J=2.5, 1.7 Hz, 1 H), 6.97 (ddd, J
=8.3,2.6, 1.0 Hz, 1 H), 6.50 (d, J = 2.3 Hz, 1 H), 3.85 (s, 3 H), 2.83 (d, J = 2.3 Hz, 1 H). °C
NMR (126 MHz, CDCls) ¢ 160.0, 158.5 (t, J = 32.0 Hz), 135.7, 130.2, 120.2, 115.7, 113.4,
108.6 (t, J=314.6 Hz), 78.0, 77.8, 69.6, 55.5. ’F NMR (471 MHz, CDCl;) 8 —-62.06 (s, 2 F). IR
(film) 3296, 3007, 2962, 2943, 2839, 2131, 1778, 1605, 1589, 1491, 1466, 1456, 1437, 1323,
1271, 1167, 1126, 1051, 1018, 957, 908, 868, 835, 785, 752, 694, 656 cm™'. HRMS (APCI-
hexane/PhMe) mass calculated for [M]" (C,H9OsF,Br) requires m/z 317.9703, found m/z
317.9685 (1.8 mmu).

»=o
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1-(3-Bromophenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure C was followed using SI-6b (0.63 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes / EtOAc
19:1) afforded the title compound as a colorless oil (1.0 g, 91%). "H NMR (500 MHz, CDCl3) &
7.74 (t,J=1.9 Hz, 1 H), 7.58 (ddd, J = 8.0, 2.0, 1.1 Hz, 1 H), 7.52 — 7.47 (m, 1 H), 7.32 (t, J =
7.9 Hz, 1 H), 6.47 (d, J=2.3 Hz, 1 H), 2.86 (d, J=2.3 Hz, | H). °C NMR (126 MHz, CDCl;) §
158.4 (t, J = 32.2 Hz), 136.3, 133.3, 131.0, 130.7, 126.6, 123.0, 108.4 (t, J = 314.7 Hz), 78.6,
77.2, 68.7."F NMR (376 MHz, CDCl;) "’F NMR (376 MHz, CDCls) & —62.16 (d, J = 3.8 Hz, 2
F). IR (film) 3300, 3065, 2926, 2854, 2131, 1780, 1597, 1574, 1475, 1431, 1333, 1281, 1252,
1173, 1124, 1074, 1001, 957, 920, 899, 874, 812, 785, 712, 692, 673 cm™'. MS (CI) mass
calculated for [M]" (C1H¢Br,F,0,) requires m/z 365.9, found 365.9.
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1-(5-Bromo-2-((4-methoxybenzyl)oxy)phenyl)prop-2-yn-1-yl 2-bromo-2,2-difluoroacetate
General Procedure C was followed using SI-6¢ (1.04 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes / EtOAc
19:1) afforded the title compound as a tan solid (1.07 g, 71%). m.p. 65-68 °C 'H NMR (500
MHz, CDCl3) 6 7.85 (d, J = 2.5 Hz, 1 H), 7.48 (dd, J = 8.8, 2.5 Hz, 1 H), 7.30 — 7.27 (m, 2 H),
6.93 — 6.89 (m, 2 H), 6.88 — 6.85 (m, 2 H), 5.04 (s, 2 H), 3.82 (s, 3 H), 2.82 (d, /=2.3 Hz, 1 H).
BC NMR (126 MHz, CDCl;) § 159.8, 158.2 (t, J = 31.8 Hz), 155.3, 134.2, 132.3, 129.1, 127.8,
124.7, 114.2, 114.1, 113.2, 108.6 (t, J = 314.7 Hz), 78.2, 77.1, 70.6, 64.1, 55.4. "’"F NMR (376
MHz, CDCls) 6 —61.88 (s, 2 F). IR (film) 3294, 3011, 2959, 2935, 1776, 1612, 1516, 1487, 1466,
1331, 1288, 1246, 1175, 1124, 1034, 999, 959, 905, 874, 812 cm . MS (CI) mass calculated for
[M]" (C19H14Br2F,0,) requires m/z 501.9, found m/z 501.9.

o)
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N-N
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CF,Br

6d

1-(5-(Furan-2-y1)-1-methyl-1H-pyrazol-3-yl)prop-2-yn-1-yl 2-bromo-2.2-difluoroacetate

General Procedure C was followed using SI-6d (1.04 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes / EtOAc
19:1) afforded the title compound as a light yellow oil (1.07 g, 71%). '"H NMR (500 MHz,
CDCls) 6 7.54 (dd, J= 1.8, 0.7 Hz, 1 H), 6.71 (s, 1 H), 6.61 (dd, J=3.4,0.7 Hz, 1 H), 6.58 (d, J
=23 Hz, 1 H), 6.53 (dd, J = 3.4, 1.8 Hz, 1 H), 4.07 (s, 3 H), 2.80 (d, J = 2.3 Hz, 1 H). °C NMR
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(126 MHz, CDCls) 6 158.3 (t, J = 32.1 Hz), 145.0, 144.0, 143.1, 135.6, 111.6, 109.2, 108.5 (t, J
= 314.7 Hz), 104.5, 77.0, 63.9, 39.0. '°F NMR (471 MHz, CDCl;) & [-61.88] — [-61.96] (m, 2
F). IR (film) 3298, 3132, 2953, 2131, 1778, 1531, 1474, 1431, 1381, 1366, 1331, 1283, 1234,
1221, 1165, 1124, 1011, 984, 953, 903, 887, 856, 800, 775, 743, 719, 689, 654, 592 cm™'. HRMS
(ESI") mass calculated for [M+H]" (C;3H;oBrF,N,0;) requires m/z 358.9843, found m/z
358.9839 (1.1 ppm).
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1-(3-Bromophenyl)but-2-yn-1-yl 2-bromo-2,2-difluoroacetate

General Procedure C was followed using SI-6e (0.68 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
with DCM (0.010 L) as solvent. Workup and chromatographic purification (hexanes / EtOAc
19:1) afforded the title compound as a colorless oil (0.57 g, 50%). 'H NMR (400 MHz, CDCl) &
7.72 (t,J=1.9 Hz, 1 H), 7.55 (ddd, /= 8.0, 2.0, 1.0 Hz, 1 H), 7.47 (dt,J= 7.8, 1.3 Hz, 1 H), 7.30
(t,J=7.9 Hz, 1 H), 6.45 (q, J = 2.3 Hz, 1 H), 1.96 (d, J = 2.2 Hz, 3 H). C NMR (101 MHz,
CDCls) 6 158.5 (t,J=31.9 Hz), 137.6, 132.9, 131.0, 130.5, 126.6, 122.9, 108.7 (t, /= 314.8 Hz),
87.5, 73.2, 69.8, 4.0. "’"F NMR (376 MHz, CDCl3) 8 -61.99 (d, J = 2.1 Hz, 2 F). IR (film) 3063,
2961, 2922, 2243, 1776, 1595, 1574, 1474, 1431, 1335, 1317, 1281, 1254, 1171, 1124, 1072,
959, 918, 897, 874, 781, 708, 692 cm . HRMS (APCI-hexane/PhMe) mass calculated for [M]+
(C12H3O,F,Br,) requires m/z 379.8859, found m/z 379.8853 (1.6 ppm).

6f

4-(3-Formylphenyl)but-3-yn-2-yl 2-bromo-2.2-difluoroacetate
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General Procedure C was followed using SI-6f (0.70 g, 4.0 mmol), BDFA (0.98 g, 5.6 mmol),
oxalyl chloride (0.44 mL, 5.2 mmol), DMF (0.093 mL, 1.2 mmol), NEt; (1.1 mL, 8.0 mmol),
DMAP (98 mg, 0.80 mmol) with DCM (15 mL) as solvent. Workup and chromatographic
purification (hexanes / EtOAc 19:1 — 9:1) afforded the title compound as a yellow oil (1.2 g,
88%). '"H NMR (500 MHz, CDCls) & 10.01 (s, 1H), 7.97 (td, J= 1.7, 0.6 Hz, 1 H), 7.88 (dt, J =
7.7,1.4Hz, 1 H), 7.71 (dt,J= 7.7, 1.4 Hz, 1l H), 7.53 (t, J=7.7Hz, 1 H), 5.82 (q, /= 6.7 Hz, 1
H), 1.75 (d, J= 6.7 Hz, 3 H). °C NMR (126 MHz, CDCl3) § 191.4, 158.7 (t, J = 31.8 Hz), 137.6,
136.6, 133.4, 130.0, 129.3, 122.9, 108.7 (t, J = 314.7 Hz), 86.3, 85.4, 65.5, 21.1. ’F NMR (376
MHz, CDCls) 6 [-61.60] — [-62.04] (m, 1 F), [-62.05] — [-62.48] (m, 1 F). IR (film) 3069, 2995,
2837, 2241, 1778, 1705, 1601, 1578, 1481, 1447, 1379, 1346, 1323, 1286, 1171, 1136, 1121,
1088, 1024, 955, 847, 797, 756, 714, 683, 604 cm'. HRMS (APCIl-hexane/PhMe) mass
calculated for [M]" (C13HoF,BrOs) requires m/z 329.9703, found m/z 329.9702 (0.3 ppm).

(0] CFzBr

N
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6g

4-Ethynyl-1-tosylpiperidin-4-yl 2-bromo-2,2-difluoroacetate

4-Ethynyl-1-tosylpiperidin-4-ol was prepared using a previously reported procedure.’ General
Procedure C was followed using 4-ethynyl-1-tosylpiperidin-4-ol (0.58 g, 2.1 mmol), BDFA (0.54
g, 3.1 mmol), oxalyl chloride (0.23 mL, 2.7 mmol), DMF (0.048 mL, 0.63 mmol), NEt; (0.58
mL, 4.2 mmol), DMAP (26 mg, 0.21 mmol) with DCM (0.010 L) as solvent. Workup and
chromatographic purification (DCM) afforded the title compound as a colorless solid (0.71 g,
78%). m.p. 129-131 °C. '"H NMR (500 MHz, CDCl3) & 7.68 — 7.64 (m, 2 H), 7.36 — 7.33 (m, 2
H), 3.27 - 3.20 (m, 2 H), 3.17 — 3.08 (m, 2 H), 2.72 (s, 1 H), 2.44 (s, 3 H), 2.38 — 2.26 (m, 4 H).
BC NMR (126 MHz, CDCL3) & 156.9 (t, J = 31.8 Hz), 144.1, 132.8, 129.9, 127.9, 108.3 (t, J =
315.6 Hz), 79.3, 77.7, 76.6, 42.3, 35.4, 21.7. ’F NMR (376 MHz, CDCl3) 8 —62.21 (s, 2 F). IR
(film) 3279, 3032, 2978, 2939, 2862, 2120, 1782, 1597, 1495, 1468, 1456, 1356, 1346, 1327,
1304, 1259, 1215, 1167, 1124, 1094, 1051, 1030, 951, 928, 872, 829, 818, 723, 650, 598, 548
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cm . HRMS (ESI") mass calculated for [M+K]" (C16H6BrF2NO4SK) requires m/z 473.9589,
found m/z 473.9574 (3.2 ppm).

O CFzBr
——"Bu

N
Ts”

6h

4-(Hex-1-yn-1-yl)-1-tosylpiperidin-4-yl 2-bromo-2,2-difluoroacetate

1-Tosylpiperidin-4-ol was prepared using a previously reported procedure.'* A 500 mL Schlenk
flask was oven-dried was capped with a rubber septum, evacuated and backfilled with dry N;
(3x), and attached to an oil bubbler. Oxalyl chloride (1.5 mL, 18 mmol) and DCM (0.10 L) were
injected, and the solution was cooled to —78 °C. A solution of DMSO (1.9 mL, 26 mmol) in
DCM (0.010 L) was injected dropwise over a 5 min period (rapid evolution of noxious gas).
After 1 h, a solution of 1-tosylpiperidin-4-ol (2.3 g, 8.8 mmol) in DCM (0.020 mL) was added
over a 2 min period. After an additional 1 h, NEt; (6.1 mL, 44 mmol) was injected, and the
mixture was vigorously stirred. After 15 min, the reaction was allowed to warm to 0 °C and
stirred for an additional 1 h. The reaction mixture was washed with H,O (100 mL) and brine
(100 mL). The organic solution was dried over Na,SOy, filtered, and the solvent was removed in
vacuo. Chromatographic purification (DCM / MeOH 1:0 — 99:1) afforded 1-tosylpiperidin-4-
one' as a colorless solid (1.9 g, 85%). '"H NMR (400 MHz, CDCls) & 7.69 (d, J = 8.3 Hz, 2 H),
7.35 (d, J=8.0 Hz, 2 H), 3.39 (t, J/ = 6.2 Hz, 4 H), 2.55 (t, J = 6.2 Hz, 4 H), 2.45 (s, 3 H). An
oven-dried 100 mL Schlenk flask was sealed with a rubber septum, and evacuated and backfilled
with dry N, (3x). 1-Hexyne (0.45 mL, 3.9 mmol) and THF (0.010 L) were injected, and the
solution was cooled to 0 °C. A solution of "BuLi (2.5 M in hexane, 1.3 mL, 3.3 mmol) was
injected dropwise over a 2 min period. The solution was stirred for 30 min, and a solution of 1-
tosylpiperidin-4-one (0.76 g, 3.0 mmol) in THF (0.020 L) was injected over a 5 min period. The
solution was allowed to warm to rt, and after 6 h, the reaction was quenched with NH4Cl (5q) (30
mL). The aqueous phase was extracted with DCM (3 x 20 mL), and the organic extracts were
combined. The solution was dried over Na,SQy, filtered, and the solvent was removed in vacuo.

Chromatographic purification (DCM / MeOH 99:1 — 49:1) provided a 4:1 mixture of 4-(hex-1-
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yn-1-yl)-1-tosylpiperidin-4-ol : I1-tosylpiperidin-4-one, which was used without further
purification. General Procedure C was followed using BDFA (0.74 g, 4.2 mmol), oxalyl chloride
(0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol), DMAP (73 mg,
0.60 mmol) with DCM (0.010 L) as solvent.. Workup and chromatographic purification (DCM)
afforded the title compound as a colorless solid (1.0 g, 68% over two steps). m.p. 96-97 °C. 'H
NMR (400 MHz, CDCl3) 6 7.66 (d, J = 8.2 Hz, 2 H), 7.34 (d, J = 8.1 Hz, 2 H), 3.15 (t, J = 5.8
Hz, 4 H), 2.43 (s, 3 H), 2.32 - 2.20 (m, 4 H), 2.16 (t, J = 6.9 Hz, 2 H), 1.44 — 1.33 (m, 2 H), 1.34
— 1.24 (m, 2 H), 0.85 (t, J= 7.2 Hz, 3 H). >C NMR (101 MHz, CDCls) & 156.9 (t, J = 31.3 Hz),
143.9, 132.8, 129.8, 127.9, 108.6 (t, J = 315.7 Hz), 90.9, 77.9, 76.0, 42.6, 35.9, 30.2, 21.9, 21.6,
18.3, 13.6. "’F NMR (376 MHz, CDCl3) § —62.12 (s, 2 F). IR (film) 3030, 2959, 2935, 2862,
2249, 1780, 1597, 1495, 1468, 1454, 1431, 1381, 1358, 1323, 1294, 1259, 1209, 1165, 1130,
1101, 1051, 1018, 949, 912, 866, 818, 802, 731, 717, 650 cm '. HRMS (ESI") mass calculated
for [M+Na]" (C20H24BrF,NO,4SNa) requires m/z 514.0475, found m/z 514.0458 (3.3 ppm).

Me O

& (0] CF,Br
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4-Phenylbut-3-yn-2-yl 2-bromo-2,2-difluoroacetate

General Procedure C was followed using SI-6i (0.44 g, 3.0 mmol), BDFA (0.74 g, 4.2 mmol),
oxalyl chloride (0.33 mL, 3.9 mmol), DMF (0.070 mL, 0.90 mmol), NEt; (0.84 mL, 6.0 mmol),
DMAP (74 mg, 0.60 mmol) with DCM (12 mL) as solvent. Workup and chromatographic

purification (hexanes / EtOAc 49:1 — 19:1) afforded the title compound as a yellow oil (0.78 g,
86%). '"H NMR (500 MHz, CDCl3) & 7.49 — 7.45 (m, 2 H), 7.39 — 7.31 (m, 3 H), 5.82 (q, /= 6.7
Hz, 1 H), 1.73 (d, J= 6.7 Hz, 3 H). °C NMR (126 MHz, CDCl;) & 158.8 (t, J = 31.6 Hz), 132.1,
129.3, 128.5, 121.7, 108.8 (t, J = 314.7 Hz), 87.0, 84.8, 65.9, 21.2. ’F NMR (376 MHz, CDCls)
0 [-61.57] — [-62.01] (m, 1 F) , [-62.02] — [-62.46] (m, 1 F). IR (film) 3059, 2995, 2939, 1778,
1599, 1491, 1445, 1379, 1346, 1323, 1286, 1169, 1136, 1117, 1086, 1018, 953, 914, 843, 825,
756, 717, 690, 604, 546 cm . MS (CI) mass calculated for [M]™ (C1,HoBrF,0,) requires m/z
302.0, found 302.0.
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4-Methyl-1-phenylpent-1-yn-3-yl 2-bromo-2,2-difluoroacetate

4-Methyl-1-phenylpent-1-yn-3-ol was prepared using a previously reported procedure.'® General
Procedure C was followed using 4-methyl-1-phenylpent-1-yn-3-ol (0.35 g, 2.0 mmol), BDFA
(0.49 g, 2.8 mmol), oxalyl chloride (0.22 mL, 2.6 mmol), DMF (0.046 mL, 0.60 mmol), NEt;
(0.56 mL, 4.0 mmol), DMAP (49 mg, 0.40 mmol) with DCM (8.0 mL) as solvent. Workup and
chromatographic purification (hexanes / EtOAc 49:1 — 19:1) afforded the title compound as a
colorless oil (0.45 g, 68%). "H NMR (500 MHz, CDCls) & 7.49 — 7.45 (m, 2 H), 7.39 — 7.31 (m,
3H),5.56(d,J=57Hz, 1H),2.24 (pd,J=6.8,5.7Hz, 1 H), 1.16 (d,J= 6.7 Hz, 3 H), 1.13 (d,
J = 6.8 Hz, 3 H). °C NMR (126 MHz, CDCl;) & 158.9 (t, J = 31.5 Hz), 132.1, 129.2, 128.5,
121.8, 108.8 (t,J=314.7 Hz), 88.1, 82.8, 74.2,32.9, 18.1, 17.8. "’F NMR (376 MHz, CDCl;) & —
61.78 (s, 2 F). IR (film) 3059, 2970, 2934, 2878, 1778, 1491, 1470, 1445, 1391, 1364, 1340,
1292, 1169, 1124, 1099, 1070, 1030, 991, 957, 937, 895, 864, 854, 756, 690 cm '. HRMS
(APCI-hexane/PhMe) mass calculated for [M]" (C14H,3F,BrO,) requires m/z 330.0067, found
m/z 330.0047 (2.0 mmu).

Synthesis of Trifluoromethyl Allenes

General procedure D:

KF (23 mg, 0.4 mmol) was added to a 15 mL screw-top vial, and dried in a vacuum oven for a
minimum of 24 h. The vial was removed from the oven, sealed with a PTFE septum, and allowed
to cool under a dry atmosphere of N,. Cul (3.8 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050
mmol), and 1,10-phenanthroline (phen, 3.6 mg, 0.020 mmol) or 2,2’:6’,2”-terpyridine (terpy, 4.6
mg, 0.020 mmol) were added to the vial. The system was resealed, and evacuated and backfilled
with dry N,. DMF (0.2 mL) was injected as solvent, and the mixture was placed in a 50 °C or 60
°C heating block. After 10 min, propargyl bromodifluoroactetate (0.20 mmol) was added to the
vial, and heating was maintained for 14 or 24 h. The mixture was cooled to rt, diluted with

EtOAc (4 mL), and a,a,a-trifluorotoluene (0.025 mL, 0.20 mmol) was injected as a standard.
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After thorough mixing, an aliquot was withdrawn, and analyzed by '’F NMR spectroscopy. The
aliquot was recombined with the reaction mixture, which was further diluted with EtOAc (20
mL). The mixture was washed with H,O (20 mL) and brine (20 mL), dried over Na,SOy, filtered,
and the solvent was removed in vacuo. The crude material was subjected the silica gel
chromatography to provide trifluoromethylallenes. The ratio of allene / alkyne products was

determined by analysis of the '"H NMR spectra of purified material.
y y p p

General procedure E:

KF (23 mg, 0.4 mmol) was added to a 15 mL screw-top vial, and dried in a vacuum oven for a
minimum of 24 h. The vial was removed from the oven, sealed with a PTFE septum, and allowed
to cool under a dry atmosphere of N,. Propargyl bromodifluoroacetate (0.2 mmol), Cul (3.8 mg,
0.020 mmol), NaO,CCF,Br (9.8 mg, 0.050 mmol), and 1,10-phenanthroline (phen, 3.6 mg, 0.020
mmol) or 2,2’:6’,2”-terpyridine (terpy, 4.6 mg, 0.020 mmol) were added to the vial. The system
was resealed, and evacuated and backfilled with dry N,. DMF (0.2 mL) was injected as solvent,
and the mixture was placed in a 50 °C or 60 °C heating block for 14 or 24 h. The mixture was
cooled to rt, diluted with EtOAc (4 mL), and a,a,0-trifluorotoluene (0.025 mL, 0.20 mmol) was
injected as a standard. After thorough mixing, an aliquot was withdrawn, and analyzed by "F
NMR spectroscopy. The aliquot was recombined with the reaction mixture, which was further
diluted with EtOAc (20 mL). The mixture was washed with H,O (20 mL) and brine (20 mL),
dried over Na,SOQ,, filtered, and the solvent was removed in vacuo. The crude material was
subjected the silica gel chromatography to afford trifluoromethylallenes. The ratio of allene /
alkyne products was determined by analysis of the '"H NMR spectra of purified material.

CF3

O

3

(1,1,1-Trifluorobuta-2,3-dien-2-yl)benzene'’

General procedure D was followed using 2 (0.29 g, 1.0 mmol), Cul (19 mg, 0.10 mmol), phen
(18 mg, 0.020 mmol), NaO,CCF;,Br (49 mg, 0.25 mmol), KF (0.12 g, 2.0 mmol), and DMF (1.0
mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup and

chromatographic purification (pentane) afforded the title compound as a colorless oil (0.13 g,
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70%). Analysis of the '"H NMR spectrum revealed a >100:1 ratio of allene / alkyne. 'H NMR
(400 MHz, CDCl3) 6 7.49 (d, J= 7.8 Hz, 2 H), 7.45 — 7.39 (m, 2 H), 7.38 — 7.32 (m, 1 H), 5.57
(q,J=3.4 Hz, 2 H). ”F NMR (376 MHz, CDCl3)  —61.43 (t, J= 3.7 Hz, 3 F).

CF3

Me

O5a

1-(4-(1,1,1-Trifluorobuta-2,3-dien-2-yl)phenyl)ethanone

General procedure D was followed using 4a (66 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / EtOAc 1:0 — 49:1) afforded the title compound as
a yellow oil (31 mg, 69%). Analysis of the 'H NMR spectrum revealed a 33:1 ratio of allene /
alkyne. '"H NMR (400 MHz, CDCl3) & 7.99 — 7.94 (m, 2 H), 7.55 (d, J = 8.2 Hz, 2 H), 5.64 (q, J
= 3.3 Hz, 2 H), 2.62 (s, 3 H). °C NMR (126 MHz, CDCl3) § 209.2 (q, J = 4.1 Hz), 197.5, 136.6,
134.1, 128.8, 127.2 (q, J = 1.7 Hz), 123.2 (q, J = 273.9 Hz), 101.63 (q, J = 34.9 Hz), 84.5, 26.8.
F NMR (376 MHz, CDCl3) 8 —61.41 (t, J = 3.4 Hz). IR (film) 3066, 2358, 2341, 1969, 2341,
1969, 1934, 1685, 1605, 1433, 1359, 1307, 1267, 1124, 1107, 935, 869, 840, 717, 609 cm'.
HRMS (EI") mass calculated for [M]" (C12HoF30) requires m/z 226.0605, found m/z 226.0608

(1.3 ppm).
o) CF,
EtOJ\Q/\
5b

Ethyl 3-(1,1,1-trifluorobuta-2,3-dien-2-yl)benzoate

General procedure D was followed using 4b (72 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / EtOAc 1:0 — 49:1) afforded the title compound as
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a pale yellow oil (39 mg, 76%). Analysis of the 'H NMR spectrum revealed a 33:1 ratio of allene
/ alkyne. '"H NMR (400 MHz, CDCl;) & 8.16 — 8.08 (m, 1 H), 8.00 (dt, J=7.8, 1.4 Hz, 1 H), 7.68
—7.59 (m, 1 H), 7.46 (t, J= 7.8 Hz, 1 H), 5.61 (q, J = 3.4 Hz, 2 H), 440 (q, J = 7.1 Hz, 2 H),
1.41 (t, J = 7.1 Hz, 3 H). °C NMR (126 MHz, CDCls) & 208.7 (q, J = 4.0 Hz), 166.2, 131.3,
131.2 (q, /= 1.4 Hz), 129.8, 129.4, 128.9, 128.4, 123.3 (q, J = 273.8 Hz), 101.4 (q, J = 34.9 Hz),
84.2, 61.4, 14.4. "F NMR (376 MHz, CDCls) 8 —61.34 (t, J = 3.4 Hz, 3 F). IR (film) 3068, 2985,
1973, 1938, 1720, 1606, 1583, 1446, 1367, 1309, 1174, 1124, 1024, 873, 757, 692, 651 cm’.
HRMS (EI") mass calculated for [M]" (C13H,;F30,) requires m/z 256.0711, found m/z 256.0716

(2.0 ppm).

CF;

F3C/©/\

5¢c

1-(1,1,1-Trifluorobuta-2,3-dien-2-yl)-4-(trifluoromethyl)benzene

General procedure D was followed using 4¢ (71 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / EtOAc 1:0 — 49:1) afforded the title compound as
a colorless oil (33 mg, 66%). Analysis of the 'H NMR spectrum revealed a 40:1 ratio of allene /
alkyne. '"H NMR (400 MHz, CDCl3) & 7.64 (d, J = 8.5 Hz, 2 H), 7.57 (d, J = 8.4 Hz, 2 H), 5.64
(q, J=3.4 Hz, 2 H). >C NMR (126 MHz, CDCl;) & 209.0 (q, J = 4.1 Hz), 133.1 (q, J= 1.6 Hz),
130.4 (q, J = 32.7 Hz), 127.4 (q, J = 1.6 Hz), 125.8 (q, J = 3.8 Hz), 124.0 (q, J = 272.2 Hz),
123.1 (q, J = 274.8 Hz), 101.3 (q, J = 35.0 Hz), 84.5. "’F NMR (376 MHz, CDCl;) 8 —61.50 (t, J
=3.5 Hz, 3 F), —63.79 (s, 3 F). IR (film) 3076, 2930, 1971, 1933, 1622, 1435, 1410, 1331, 1308,
1267, 1173, 1130, 1105, 1068, 1018, 937, 868, 843, 735 cm™". HRMS (EI") mass calculated for
[M]" (C11HgF¢) requires m/z 252.0374, found m/z 252.0366 (3.2 ppm).
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OZN\©/\

5d

1-Nitro-3-(1,1,1-trifluorobuta-2.3-dien-2-yl)benzene

General procedure D was followed using 4d (67 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / EtOAc 1:0 — 9:1) afforded the title compound as a
yellow oil (31 mg, 68%). Analysis of the '"H NMR spectrum revealed a 29:1 ratio of allene /
alkyne. '"H NMR (400 MHz, CDCl3) § 8.31 (s, 1 H), 8.23 — 8.14 (m, 1 H), 7.83 — 7.73 (m, 1 H),
7.58 (t,J=8.1 Hz, 1 H), 5.71 (q, J = 3.3 Hz, 2 H). °C NMR (101 MHz, CDCl5) & 208.9 (q, J =
4.0 Hz), 148.7, 132.7 (q, J = 1.6 Hz), 131.4, 129.9, 123.1, 123.0 (q, J = 273.9 Hz), 122.2 (q, J =
1.7 Hz), 100.8 (q, J = 35.5 Hz), 85.2. '’F NMR (376 MHz, CDCls) § —-62.65 (t, J = 3.6 Hz, 3 F).
IR (film) 3078, 2995, 1974, 1930, 1531, 1350, 1309, 1182, 983, 871, 806, 707, 684 cm™'. HRMS
(ET") mass calculated for [M]" (C10H¢F3NO,) requires m/z 229.0351, found m/z 229.0322 (12.7
ppm). MS (CI) mass calculated for [M]" (C10HsF3NO,) requires m/z 229.0, found m/z 229.0

CF;

OZN\@f\
OMe

5e

1-Methoxy-4-nitro-2-(1,1,1-trifluorobuta-2,3-dien-2-yl)benzene

General procedure D was followed using 4e (73 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / EtOAc 1:0 — 4:1) afforded the title compound as a
yellow oil (38 mg, 74%). Analysis of the '"H NMR spectrum revealed a 10:1 ratio of allene /
alkyne. '"H NMR (500 MHz, CDCl;) & 8.28 (dd, J=9.1, 2.8 Hz, 1 H), 8.23 (d, J=2.8 Hz, 1 H),
7.01 (d, J=9.1 Hz, 1 H), 5.42 (q, J= 3.4 Hz, 2 H), 3.97 (s, 3 H). °C NMR (126 MHz, CDCl;) 3
209.4 (q,J=3.6 Hz), 162.4, 141.3, 126.7, 126.5, 122.9 (q, /= 273.9 Hz), 119.9, 111.0, 95.8 (q, J
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=37.2 Hz), 82.2, 56.6. '’F NMR (376 MHz, CDCl3)  —62.07 (t, J = 3.6 Hz, 3 F). IR (film) 3082,
2995, 2949, 2847, 1981, 1612, 1585, 1518, 1497, 1464, 1346, 1298, 1273, 1180, 1144, 1121,
1084, 1020, 968, 910, 868, 825, 754, 733, 694, 663, 636. HRMS (APCI-hexane/PhMe) mass
calculated for [M+H]" (C1;HoF3NO3) requires m/z 260.0535, found m/z 260.0508 (2.7 mmu).

CF3

L

5f

2-(1,1,1-Trifluorobuta-2,3-dien-2-yl)benzonitrile

General procedure D was followed using 4f (63 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / EtOAc 1:0 — 9:1) afforded the title compound as a
colorless oil (27 mg, 64%). Analysis of the "H NMR spectrum revealed a >100:1 ratio of
trifluoromethyl allene / propargyl trifluoromethane. 'H NMR (500 MHz, CDCl3) § 7.77 — 7.73
(m, 1 H), 7.67 — 7.60 (m, 2 H), 7.52 — 7.47 (m, 1 H), 5.63 (q, J = 3.4 Hz, 2 H). °C NMR (126
MHz, CDCls) 6 208.3 (q, J = 3.7 Hz), 134.0, 133.0, 132.9, 129.2, 129.1 (q, J = 1.4 Hz), 127.8 (q,
J=273.8 Hz), 117.2, 113.7, 98.2 (q, J = 36.7 Hz), 84.8. "F NMR (376 MHz, CDCls) & —62.10
(t, J = 3.7 Hz, 3 F). IR (film) 3074, 2995, 2928, 2854, 2230, 1979, 1936, 1597, 1487, 1448,
1421, 1308, 1259, 1182, 1122, 1101, 1041, 939, 868, 766, 748, 725, 654, 609, 582, 554, 509 cm™
!, HRMS (APCI-hexane/PhMe) mass calculated for [M+H]" (C,H,NF5) requires m/z 210.0531,
found m/z 210.0509 (2.2 mmu).

CF4
S
Cl

59

1,2-Dichloro-4-(1,1,1-trifluorobuta-2,3-dien-2-yl)benzene

General procedure D was followed using 4g (72 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
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DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes) afforded the title compound as a colorless oil (41
mg, 80%). Analysis of the 'H NMR spectrum revealed a 29:1 ratio of allene / alkyne. 'H NMR
(400 MHz, CDCl3) ¢ 7.53 (d, /= 2.1 Hz, 1 H), 7.45 (d, J= 8.5 Hz, 1 H), 7.31 — 7.26 (m, 1 H),
5.63 (q, J = 3.3 Hz, 2 H). °C NMR (126 MHz, CDCl;) & 208.6 (q, J = 3.9 Hz), 133.2, 132.6,
130.8, 129.4, 129.0 (q, J = 1.7 Hz), 126.3 (q, J = 1.7 Hz), 123.0 (q, J = 273.1 Hz), 100.6 (q, J =
35.3 Hz), 84.7. ”F NMR (376 MHz, CDCl3) § —61.66 (t, J = 3.3 Hz, 3 F). IR (film) 3070, 2927,
1973, 1930, 1226, 1475, 1309, 1255, 1178, 1126, 1031, 958, 869, 821, 723 cm™'. HRMS (EI")
mass calculated for [M]" (C10HsC1:F3) requires m/z 251.9720, found m/z 251.9725 (2.0 ppm).

CF;

0 /©/\
F3C)J\

N
H

5h

2,2,2-Trifluoro-N-(4-(1,1,1-trifluorobuta-2,3-dien-2-yl)phenyl)acetamide

General procedure D was followed using 4h (0.080 g, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup

(wash with 1 N HCI before H,O and brine washes) and chromatographic purification (hexanes /
EtOAc 19:1 — 4:1) afforded the title compound as an amorphous tan solid (27 mg, 46%).
Analysis of the '"H NMR spectrum revealed an 8:1 ratio of trifluoromethyl allene / propargyl
triftuoromethane. "H NMR (500 MHz, CDCl3) & 7.90 (s, 1 H), 7.63 — 7.58 (m, 2 H), 7.51 — 7.45
(m, 2 H), 5.60 (q, J = 3.4 Hz, 2 H). °C NMR (126 MHz, CDCl;) & 208.7 (q, J = 3.9 Hz), 154.9
(q,/=37.5Hz), 135.0, 133.1, 128.2 (d, J= 1.6 Hz), 123.3 (d, J = 273.9 Hz), 120.7, 115.7 (q, J =
288.8 Hz), 101.3 (q, J = 34.8 Hz), 84.2. '’F NMR (376 MHz, CDCl3) § —60.57 (t, J = 3.6 Hz, 3
F),=75.70 (s, 3 F). IR (film) 3302, 2926, 1973, 1705, 1610, 1595, 1541, 1518, 1433, 1410, 1318,
1290, 1265, 1173, 1113, 966, 937, 912, 872, 837, 766, 729, 702, 660, 634, 600 cm™'. HRMS
(APCI-hexane/PhMe) mass calculated for [M]™ (C1,H,NOFg) requires m/z 295.0432, found m/z
295.0422 (3.4 ppm).
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CF;

5i

1-Methoxy-4-(1,1,1-trifluorobuta-2,3-dien-2-yl)benzene

General procedure D was followed using 4i (64 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / DCM 19:1) afforded the title compound as a
colorless oil (32 mg, 75%). Analysis of the "H NMR spectrum revealed a >100:1 ratio of allene /
alkyne. "H NMR (400 MHz, CDCls) & 7.41 — 7.35 (m, 2 H), 6.95 — 6.89 (m, 2 H), 5.52 (q, J =
3.4 Hz, 2 H), 3.83 (s, 3 H). ”F NMR (376 MHz, CDCl3) § [-61.65] — [-61.72] (m, 3 F).

CF,
QE/\
N

/
Boc

5]

Tert-butyl 3-(1,1,1-trifluorobuta-2,3-dien-2-yl)-1H-indole-1-carboxylate

General procedure E was followed using 4j (86 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / DCM 19:1 — 9:1) afforded the title compound as a
colorless oil (30 mg, 47%). Analysis of the 'H NMR spectrum revealed a 100:1 ratio of allene /
alkyne. '"H NMR (400 MHz, CDCls) & 8.20 (d, J = 8.3 Hz, 1 H), 7.88 (dt, J= 8.0, 1.0 Hz, 1 H),
7.74 (s, 1 H), 7.38 (ddd, /= 8.4, 7.2, 1.3 Hz, 1 H), 7.27 (dt, J=15.2, 0.9 Hz, 1 H), 5.70 (qd, J =
2.9, 0.9 Hz, 2 H), 1.70 (s, 9 H). >C NMR (126 MHz, CDCl3) & 208.9 (q, J = 3.7 Hz), 149.5,
135.5, 128.4, 125.2, 123.3 (q, J = 274.3 Hz), 124.2 (q, J = 2.6 Hz), 123.1, 119.9, 115.5, 108.0,
95.7 (q, J = 36.1 Hz), 84.6, 84.5, 28.3. "’F NMR (376 MHz, CDCl3) & [-61.83] — [-61.87] (m, 3
F). IR (film) 3165, 3055, 2982, 2934, 1971, 1940, 1736, 1562, 1452, 1375, 1310, 1290, 1244,
1148, 1117, 1084, 1041, 1024, 883, 854, 762, 746, 729, 692 cm™'. HRMS (APCI-hexane/PhMe)
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mass calculated for [M+H]" (C;7H;7NO,F3) requires m/z 324.1211, found m/z 324.1198 (4.0
ppm).

CF3

S

5k

(3-(Trifluoromethyl)penta-3.4-dien-1-yl)benzene

General procedure D was followed using 4k (63 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
terpy (4.6 mg, 0.020 mmol), NaO,CCF,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (pentane) afforded the title compound as a colorless oil (22
mg, 51%). Analysis of the 'H NMR spectrum revealed a 9:1 ratio of allene / alkyne. '"H NMR
(400 MHz, CDCl3) 6 7.36 — 7.29 (m, 2 H), 7.27 — 7.20 (m, 3 H), 5.19 (h, J=3.5 Hz, 2 H), 2.86 —
2.75 (m, 2 H), 2.47 (ddt, J=11.0, 7.2, 3.3 Hz, 2 H). ’C NMR (101 MHz, CDCl;) & 206.6 (q, J =
4.3 Hz), 140.7, 128.44, 128.41, 126.2, 123.8 (q, J = 273.1 Hz), 98.0 (q, J = 33.9 Hz), 82.4, 33.5,
27.6. "F NMR (376 MHz, CDCl3) 8 —62.24 (s, 3 F). IR (film) 3088, 3065, 3030, 2928, 2860,
1985, 1954, 1605, 1497, 1454, 1333, 1263, 1202, 1155, 1119, 1082, 1055, 1030, 980, 864, 744,
700 cm™'. MS (CI) mass calculated for [M]" (C,HF3) requires m/z 212.1, found m/z 212.1.

CF3

oA

51

2-(1,1,1-Trifluorobuta-2,3-dien-2-yl)naphthalene'’

KF (813 mg, 14.0 mmol) and a stir bar were added to a 25 mL round-bottom flask, and placed in
a 200 °C vacuum-oven. After 24 h, the flask was equipped with a 3-way flushing adaptor, and
allow to cool under an atmosphere of dry N,. The flask was charged with Cul (133 mg, 0.700
mmol), phen (126 mg, 0.700 mmol), and NaO,CCF;,Br (345 mg, 1.75 mmol). The system was
evacuated and backfilled with dry N, (3x), and remained under a positive pressure of N, during
the course of the reaction. DMF (7.00 mL) was injected, and the flask was immersed in a 50 °C

oil bath (Note: evolution of CO,). After 10 min, 51 (2.37 g, 7.00 mmol) was injected, and the
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mixture was stirred for 14 h. The reaction was allowed to cool to rt, and diluted with EtOAc (100
mL). The mixture was washed with 1 N HCI (100 mL), water (100 mL), and brine (100 mL).
The organic phase was dried over MgSQO,, filtered, and the solvent was removed in vacuo.
Chromatographic purification (hexanes / EtOAc 19:1) afforded the title compound as an
amorphous yellow solid (1.33 g, 81%) Analysis of the "H NMR spectrum revealed a 40:1 ratio of
allene / alkyne. '"H NMR (400 MHz, CDCl3) & 7.93 (s, 1 H), 7.89 — 7.80 (m, 3 H), 7.54 (dd, J =
8.8, 1.9 Hz, 1 H), 7.53 — 7.48 (m, 2 H), 5.63 (q, J = 3.3 Hz, 2 H). ”’F NMR (376 MHz, CDCl;) 3
—61.21 (d,J=4.1 Hz, 3 F).

7a

1-Methoxy-3-(4,4.,4-trifluorobuta-1.2-dien-1-yl)benzene

General procedure D was followed using 6a (64 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (pentane / Et,O 49:1 — 19:1) afforded the title compound as a
colorless oil (35 mg, 82%). Alkyne-containing product was not observed by 'H or ’F NMR
spectroscopy. 'H NMR (500 MHz, CDCls) & 7.31 — 7.26 (m, 1 H), 6.92 (dt, J=7.8, 1.2 Hz, 1 H),
6.88 — 6.83 (m, 2 H), 6.65 (dq, J = 6.4, 3.8 Hz, 1 H), 5.89 (p, /= 5.9 Hz, 1 H), 3.83 (s, 3 H). °C
NMR (126 MHz, CDCl3) 6 207.1 (q, J = 5.8 Hz), 160.1, 132.2 (q, J = 1.7 Hz), 130.1, 122.5 (q, J
= 271.1 Hz), 120.3, 114.4, 112.9, 101.4, 89.8 (q, J = 39.2 Hz), 55.4. ’F NMR (471 MHz,
CDCl) 6 [-61.15] — [-61.21] (m, 3 F). IR (film) 3007, 2962, 2943, 2839, 1969, 1599, 1583,
1493, 1470, 1441, 1414, 1398, 1306, 1286, 1263, 1225, 1130, 1047, 885, 872, 841, 785, 754,
735, 689, 648, 636 cm™'. HRMS (APCI-hexane/PhMe) mass calculated for [M+H]" (CH}0F;0)
requires m/z 215.0684, found m/z 215.0675 (4.2 ppm).
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7b

1-Bromo-3-(4,4,4-trifluorobuta-1,2-dien-1-yl)benzene

General procedure D was followed using 6b (74 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / EtOAc 49:1 — 19:1) afforded the title compound as
a colorless oil (39 mg, 74%). Alkyne-containing product was not observed by 'H or '’F NMR
spectroscopy. 'H NMR (500 MHz, CDCl;) & 7.46 — 7.42 (m, 2 H), 7.26 — 7.22 (m, 2 H), 6.62
(dq, J= 6.4, 3.8 Hz, 1 H), 5.94 (p, J = 5.9 Hz, 1 H). °C NMR (126 MHz, CDCl3) 8 207.1 (q, J =
5.7 Hz), 133.1 (d, J = 1.7 Hz), 131.7, 130.6, 130.4, 126.2, 123.2, 122.3 (q, J = 271.2 Hz), 100.4,
90.3 (q, J = 39.4 Hz). ’F NMR (376 MHz, CDCl;) & [-61.34] — [-61.42] (m, 3 F). IR (film)
3069, 2957, 1967, 1705, 1593, 1572, 1475, 1429, 1416, 1371, 1348, 1259, 1192, 1163, 1132,
1074, 1018, 997, 883, 856, 787, 750, 694, 673 cm '. HRMS (APCIl-hexane/PhMe) mass
calculated for [M]" (C1oH¢F3Br) requires m/z 261.9605, found m/z 261.9589 (1.6 mmu).

Br

7c OPMB

4-Bromo-1-((4-methoxybenzyl)oxy)-2-(4,4,4-trifluorobuta-1,2-dien-1-yl)benzene

General procedure D was followed using 6¢ (101 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / DCM 4:1) afforded the title compound as a
colorless oil (32 mg, 40%). Alkyne-containing product was not observed by 'H or ’F NMR
spectroscopy. 'H NMR (400 MHz, CDCl3) & 7.41 (d, J=2.5 Hz, 1 H), 7.36 — 7.31 (m, 3 H), 6.99
(dq, J=6.6,4.0 Hz, 1 H), 6.96 — 6.91 (m, 2 H), 6.84 (d, /= 8.8 Hz, 1 H), 5.82 (p, /=59 Hz, 1
H), 5.02 (s, 2 H), 3.84 (s, 3 H). °C NMR (126 MHz, CDCls) § 207.5 (q, J = 5.8 Hz), 159.6,
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154.7, 132.3, 131.1, 129.3, 128.0, 122.4 (q, J = 271.0 Hz), 121.9 (q, J = 1.7 Hz), 114.3, 114.1,
113.3, 94.9, 89.2 (q, J = 39.1 Hz), 70.6, 55.3. "’F NMR (376 MHz, CDCl;) & [-61.23] — [-61.31]
(m, 3 F). IR (film) 3016, 2957, 2935, 2837, 1967, 1612, 1587, 1516, 1491, 1466, 1416, 1404,
1379, 1304, 1246, 1175, 1130, 1036, 1001, 887, 864, 824, 806, 690, 646 cm'. HRMS (APCI-
hexane/PhMe) mass calculated for [M—H]" (CisH;30,F;Br) requires m/z 397.0051, found m/z
397.0039 (3.0 ppm).

CF Me
3 N-N 0
// \I
7d

5-(Furan-2-yl)-1-methyl-3-(4,4,4-trifluorobuta-1,2-dien-1-yl)-1H-pyrazole

General procedure D was followed using 6d (72 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / DCM 4:1) afforded the title compound as a
colorless oil (36 mg, 70%). Alkyne-containing product was not observed by 'H or ’F NMR
spectroscopy. "H NMR (500 MHz, CDCl3) 6 7.53 (dd, J = 1.9, 0.8 Hz, 1 H), 6.75 (dq, J = 6.6,
3.8 Hz, 1 H), 6.59 (dd, J = 3.4, 0.8 Hz, 1 H), 6.52 (dd, /= 3.4, 1.8 Hz, 1 H), 6.49 (s, 1 H), 5.86
(dq, J = 5.8, 6.5 Hz, 1 H), 4.04 (s, 3 H). °C NMR (126 MHz, CDCl;) § 207.8 (q, J = 5.8 Hz),
144.4, 143.1, 142.4 (q, J = 1.9 Hz), 135.8, 122.3 (q, J = 271.0 Hz), 111.7, 109.2, 103.6, 94.1,
89.3 (q, J = 39.2 Hz), 38.9. ”’F NMR (471 MHz, CDCl3) & [-61.31] — [-61.35] (m, 3 F). IR
(film) 3126, 3013, 2955, 1975, 1531, 1472, 1427, 1394, 1367, 1294, 1269, 1252, 1221, 1128,
1007, 903, 885, 841, 797, 741, 710, 687, 592, 571 cm™. HRMS (ESI") mass calculated for
[M+H]" (C12H,0F3N,0) requires m/z 255.0745, found m/z 255.0737 (3.1 ppm).

Br
CF,

Me

Te

1-Bromo-3-(4,4,4-trifluoro-3-methylbuta-1,2-dien-1-yl)benzene
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General procedure D was followed using 6e (76 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 50 °C for 14 h. Workup
and chromatographic purification (hexanes / EtOAc 49:1) afforded the title compound as a
colorless oil (39 mg, 70%). Alkyne-containing product was not observed by 'H or ’F NMR
spectroscopy. 'H NMR (500 MHz, CDCls) & 7.43 — 7.39 (m, 2 H), 7.25 — 7.20 (m, 2 H), 6.47
(hept, J=3.1 Hz, 1 H), 1.99 (d, J = 3.0 Hz, 3 H). °C NMR (126 MHz, CDCls) & 204.2 (q, J =
4.0 Hz), 134.4, 131.3, 130.5, 130.3, 126.1, 123.5 (q, J =273.9 Hz), 123.1, 99.1, 98.6 (q, J = 35.4
Hz), 13.2. ""F NMR (376 MHz, CDCl3) § —66.59 (d, J = 3.2 Hz, 3 F). IR (film) 3063, 3001,
2962, 2932, 2862, 1971, 1742, 1703, 1593, 1568, 1477, 1464, 1429, 1381, 1302, 1267, 1211,
1190, 1153, 1122, 1090, 1072, 1036, 997, 976, 947, 903, 883, 862, 845, 825, 779, 760, 744, 683,
671, 646, 615 cm . HRMS (APCI-hexane/PhMe) mass calculated for [M]" (C,,HsF3Br) requires
m/z 275.9761, found m/z 275.9781 (2.0 mmu).

3-(1,1,1-Trifluoropenta-2.3-dien-2-yl)benzaldehyde

General procedure D was followed using 6f (66 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 60 °C for 24 h. Workup
and chromatographic purification (hexanes / EtOAc 49:1 — 9:1) afforded the title compound as
a yellow oil (19 mg, 43%). Analysis of the 'H NMR spectrum revealed a 25:1 ratio of allene /
alkyne. '"H NMR (500 MHz, CDCl3) & 10.04 (s, 1 H), 7.94 — 7.91 (m, 1 H), 7.83 (dt, J=7.7, 1.4
Hz, 1 H), 7.70 (ddt, J=7.9, 2.0, 1.0 Hz, 1 H), 7.55 (t, /= 7.7 Hz, 1 H), 6.02 (qd, J= 7.4, 3.7 Hz,
1 H), 1.93 (d, J = 7.4 Hz, 3 H). >C NMR (126 MHz, CDCl;) & 205.4 (q, J = 4.0 Hz), 192.0,
136.9, 132.8 (t, J = 1.6 Hz), 131.6, 129.5, 129.2, 128.4, 123.3 (q, J = 273.9 Hz), 100.5 (q, J =
35.0 Hz), 95.9, 13.4. ”F NMR (376 MHz, CDCl;) 8 —61.53 (d, J = 3.1 Hz, 3 F). IR (film) 3067,
2961, 2930, 2853, 2822, 2729, 1961, 1707, 1601, 1583, 1485, 1443, 1398, 1373, 1310, 1246,
1194, 1157, 1121, 1070, 1034, 982, 968, 916, 837, 800, 733, 692, 681, 660, 646, 590, 538 cm .
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HRMS (APCI-hexane/PhMe) mass calculated for [M+H]" (Ci,H0OF3) requires m/z 227.0684,
found m/z 227.0671 (1.3 mmu).

CF3

N.
Ts

79

1-Tosyl-4-(3,3,3-trifluoroprop-1-en-1-ylidene)piperidine

General procedure E was followed using 6g (87 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
terpy (4.6 mg, 0.020 mmol), NaO,CCF,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 60 °C for 24 h. Workup
(DCM used in place of EtOAc for extraction) and chromatographic purification (DCM) afforded
the title compound as a colorless solid (41 mg, 62%). m.p. 102-103 °C. Alkyne-containing
product was not observed by 'H or '’F NMR spectroscopy. 'H NMR (400 MHz, CDCl3) § 7.68 —
7.63 (m, 2 H), 7.37 — 7.31 (m, 2 H), 5.35 (qp, / = 6.4, 2.2 Hz, 1 H), 3.24 (dt,J=11.3, 5.6 Hz, 2
H), 3.11 — 3.03 (m, 2 H), 2.45 (s, 3 H), 2.42 (ddt, J= 7.0, 3.8, 1.4 Hz, 4 H). °C NMR (126 MHz,
CDCl;) 6 200.2 (q, J = 5.8 Hz), 144.0, 133.4, 130.0, 127.7, 122.6 (q, J = 270.5 Hz), 105.2, 85.3
(q, J =39.1 Hz), 46.7, 29.5 (q, J = 1.3 Hz), 21.7. "F NMR (376 MHz, CDCl3) 8 —-61.72 (d, J =
6.0 Hz, 3 F). IR (film): 3032, 2962, 2918, 2849, 1985, 1597, 1464, 1437, 1354, 1339, 1306,
1277, 1250, 1198, 1167, 1122, 1038, 1018, 976, 924, 843, 816, 725, 689, 654, 627, 563 cm .
HRMS (ESI") mass calculated for [M+Na]" (C;sH;sF3sNO,SNa) requires m/z 354.0752, found
m/z 354.0760 (2.3 ppm).

CF;
"Bu

N.
Ts
7h

1-Tosyl-4-(2-(trifluoromethyl)hex-1-en-1-ylidene)piperidine
General procedure E was followed using 6h (0.20 g, 0.40 mmol), Cul (7.6 mg, 0.040 mmol),
phen (7.2 mg, 0.040 mmol), NaO,CCF,Br (0.020 g, 0.10 mmol), KF (46 mg, 0.80 mmol), and
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DMF (0.40 mL) as solvent. The reaction was heated at 60 °C for 24 h. Workup (DCM used in
place of EtOAc for extraction) and chromatographic purification (DCM) afforded the title
compound as a colorless solid (0.13 g, 81%). m.p. 73—74 °C. Alkyne-containing product was not
observed by 'H or "’F NMR spectroscopy. 'H NMR (400 MHz, CDCl;) & 7.67 (d, J= 8.3 Hz, 2
H), 7.35 (d, J = 8.1 Hz, 2 H), 3.25 (dt, J = 11.2, 5.4 Hz, 2 H), 3.04 (dt, J = 11.7, 5.9 Hz, 2 H),
246 (s,3 H),2.39 (t,J=5.7Hz, 4 H), 2.09 (t, /= 7.0 Hz, 2 H), 1.42 — 1.24 (m, 4 H), 0.85 (t,J =
7.0 Hz, 3 H). °C NMR (126 MHz, CDCls) § 197.1 (q, J = 4.4 Hz), 143.9, 133.5, 129.9, 127.7,
123.8 (q, J = 273.5 Hz), 105.1, 98.3 (q, J = 33.5 Hz), 47.0, 30.0, 29.6, 26.1, 22.0, 21.7, 13.9. ’F
NMR (376 MHz, CDCl3) 8 —65.39 (s, 3 F). IR (film) 3030, 2959, 2930, 2860, 1979, 1597, 1495,
1466, 1456, 1441, 1427, 1356, 1339, 1290, 1248, 1211, 1198, 1167, 1117, 1103, 1040, 1018,
980, 970, 933, 922, 816, 800, 719, 689, 677, 654, 635 cm™'. HRMS (ESI") mass calculated for
[M+Na]" (C19H24F3NO,SNa) requires m/z 410.1378, found m/z 410.1367 (2.7 ppm).

CF3

OJ\VMe

7i

(1,1,1-Trifluoropenta-2,3-dien-2-yl)benzene'®

General procedure D was followed using 6i (61 mg, 0.20 mmol), Cul (3.8 mg, 0.020 mmol),
phen (3.6 mg, 0.020 mmol), NaO,CCF;,Br (9.8 mg, 0.050 mmol), KF (23 mg, 0.40 mmol), and
DMF (0.20 mL) as solvent. After activation, the reaction was heated at 60 °C for 24 h. Workup
and chromatographic purification (pentane) afforded the title compound as a colorless oil (17
mg, 42%). Analysis of the '"H NMR spectrum revealed a >100:1 ratio of allene / alkyne. 'H
NMR (400 MHz, CDCls) 6 7.47 — 7.42 (m, 2 H), 7.40 — 7.34 (m, 2 H), 7.34 — 7.28 (m, 1 H), 5.93
(qq, J=6.9, 3.2 Hz, 1 H), 1.89 (d, /= 7.3 Hz, 3 H). "’F NMR (376 MHz, CDCl;) 8 —61.46 (d, J
=3.1 Hz, 3 F).

SI-42



Functionalization Reactions of Trifluoromethylallenes

Me Me
CFs (P&Me
B\O Me

8

4.4.,5,5-Tetramethyl-2-(4,4,4-trifluoro-3-(naphthalen-2-yl)but-1-en-2-yl)-1,3,2-dioxaborolane

In a N, filled glovebox, a 15 mL screw-top vial was charged with CuCl (1.0 mg, 0.010 mmol),
1,3-bis(2,6-diisopropylphenyl)imidazolium chloride (4.3 mg, 0.010 mmol), NaO'Bu (7.7 mg,
0.080 mmol) and THF (1.0 mL), and the solution was stirred for 1 h. Bis(pinacolato)diboron (56
mg, 0.22 mmol) was added, and the mixture was stirred for 30 min. Allene 51 (47 mg, 0.20
mmol) and MeOH (49 uL, 1.2 mmol) were added, and the vial was sealed and removed from the
glovebox and stirred for 14 h. The mixture was filtered through a pad of SiO,, and the pad was
rinsed with Et;0O (3 x 4 mL). The solvent was removed in vacuo to provide a brown oil.
Chromatographic purification (hexanes / EtOAc 1:0 — 19:1) afforded the title compound as a
colorless solid (59 mg, 82%). m.p. 84-86. "H NMR (500 MHz, CDCls) & 7.88 — 7.79 (m, 4 H),
7.53 —7.44 (m, 3 H), 6.20 (s, 1 H), 6.07 (s, 1 H), 4.57 (q,J=9.8 Hz, 1 H), 1.19 (s, 6 H), 1.09 (s,
6 H). °C NMR (126 MHz, CDCl3) & 135.5, 133.3, 132.9, 132.2, 132.2, 129.1, 128.2, 128.1,
127.7, 127.6, 126.5 (q, J = 281.3 Hz), 126.3, 126.2, 84.1, 52.6 (q, J = 26.8 Hz), 24.8, 24.5. ’F
NMR (376 MHz, CDCl3) 6 —66.62 (d, J = 9.7 Hz). IR (film) 3059, 2978, 2930, 1701, 1622,
1601, 1437, 1381, 1373, 1362, 1337, 1321, 1258, 1213, 1140, 1097, 964, 872, 856, 843, 816,
746, 723 cm . HRMS (APCI-hexane/PhMe) mass calculated for [M]" (Ca0H,,0,F3B) requires
m/z 362.1665, found m/z 362.1667 (0.6 ppm).

(E)-2-(1,1,1-Trifluoro-4-phenethoxybut-2-en-2-yl)naphthalene

In a N, filled glovebox, a 15 mL screw-top vial was charged with chloro[1,3-bis(2,6-
diisopropylphenyl)imidazole-2-ylidene]gold(I) (12 mg, 0.020 mmol), AgOTf (5.2 mg, 0.020
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mmol), and PhMe (0.20 mL). The mixture was stirred for 5 min, after which a solution of allene
51 (47 mg, 0.20 mmol) and 2-phenylethanol (26 pL, 0.22 mmol) in PhMe (0.30 mL) was
injected. The vial was sealed and removed from the glovebox. After stirring for 36 h at rt, the
solvent was removed in vacuo. Chromatographic purification (hexanes / DCM 1:0 — 4:1)
afforded the title compound as a colorless oil (56 mg, 78%). "H NMR (500 MHz, CDCl;) & 7.92
—7.83 (m, 3 H), 7.72 (s, 1 H), 7.59 - 7.51 (m, 2 H), 7.35 (dd, /= 8.5, 1.7 Hz, 1 H), 7.32 — 7.26
(m, 2 H), 7.24 - 7.21 (m, 1 H), 7.21 = 7.17 (m, 2 H), 6.64 (tq,J=5.9, 1.5 Hz, 1 H), 4.02 (dq, J =
6.1, 2.0 Hz, 2 H), 3.59 (t, J = 7.1 Hz, 2 H), 2.86 (t, J = 7.1 Hz, 2 H). °C NMR (126 MHz,
CDCl) 6 138.7, 133.7 (q, J = 5.4 Hz), 133.3, 133.1 (q, J = 30.2 Hz), 133.0, 129.1, 129.0, 129.0,
128.5, 128.4, 128.3, 127.9, 127.0, 126.7, 126.7, 126.4, 123.3 (q, J = 273.4 Hz), 71.9, 67.2, 36.4.
F NMR (376 MHz, CDCl3) 8 —66.81 (m, 3 F). IR (film) 3061, 3021, 2935, 2920, 2862, 1601,
1504, 1497, 1477, 1454, 1350, 1331, 1296, 1244, 1177, 1163, 1121, 999, 968, 926, 899, 860,
820, 750, 719, 698 cm'. HRMS (APCI-hexane/PhMe) mass calculated for [M]" (C2,H,9OF3)
requires m/z 356.1388, found m/z 356.1374 (3.9 ppm).

CF,4
2 1 13
3 8 12 14
5 6 o 1 12
position "H NMR NOESY

multiplicity J (Hz) correlations
1 7.72 s - 2,9
2 7.87-7.83 m - 1,3
3 7.59-7.51 m - 2,4
4 7.59-7.51 m - 3,5
5 7.92-7.83 m - 4,6
6 7.92-7.83 m - 5,7
7 7.35 dd 8.5, 1.7 6,9
8 6.64 tq 59,15 9,10
9 4.02 dq 6.1,2.0 [1,7,8,10, 11
10 3.59 t 7.1 8,9,11,12
11 2.86 t 7.1 9,10, 12
12 7.21-7.17 m - 10, 11, 13
13 7.32-7.26 m - 12, 14
14 7.24-7.21 m - 13
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1-(4,4,4-Trifluoro-3-(naphthalen-2-yl)but-1-en-2-yl)-1H-imidazole

In a N, filled glovebox, a 15 mL screw-top vial was charged with allylpalladium(II) chloride
dimer (1.8 mg, 0.0050 mmol), 1,1’-bis(diphenylphosphino)ferrocene (5.5 mg, 0.010 mmol), and
THF (0.50 mL). The mixture was stirred for 5 min, after which allene 51 (47 mg, 0.20 mmol) and
imidazole (16 mg, 0.24 mmol) were added. The vial was sealed, removed from the glovebox, and
placed in a 80 °C oil bath. After 24 h, the mixture was allowed to cool to rt and the solvent was
removed in vacuo. Chromatographic purification (DCM / MeOH 1:0 — 19:1) afforded the title
compound as an amorphous brown solid (41 mg, 67%). '"H NMR (400 MHz, C¢D¢) & 7.56 — 7.44
(m, 4 H), 7.27 (s, 1 H), 7.23 = 7.17 (m, 2 H), 7.14 — 7.08 (m, 1 H), 7.01 (s, 1 H), 6.38 (t,J=1.3
Hz, 1 H), 5.08 (m, 1 H), 4.86 (m, 1 H), 4.07 (g, J = 8.9 Hz, 1 H). >C NMR (126 MHz, CDCl;) &
137.3, 136.1, 133.5, 133.3, 130.2, 129.3, 129.2, 128.4, 128.2, 127.9, 127.2, 127.0, 126.0, 124.9
(q, J = 280.4 Hz), 118.0, 111.2 (q, J = 2.1 Hz), 54.8 (q, J = 28.5 Hz). '°’F NMR (376 MHz,
CDCl) 6 —67.34 (d, J = 8.6 Hz). IR (film) 3113, 3057, 3024, 2918, 1653, 1601, 1510, 1487,
1373, 1348, 1315, 1256, 1163, 1126, 1107, 1072, 1005, 903, 858, 818, 748, 689, 658 cm .
HRMS (ESI") exact mass calculated for [M+H]" (C17H4F3N>) requires m/z 303.1109, found m/z
303.1101 (2.6 ppm).
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AR AR RRRARG b 3 2
B A T ~ ‘l‘ Parameter Value
1 Origin UXNMR,
Bruker
Analytische
= OH Messtechnik
GmbH
Me 2 Spectrometer drx400
3 Solvent cocl3
o] Sl-4a 4 Temperature 293.5
5 Pulse 2030
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 645
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
J[ J N
T T T Tt
& 8 8 &
— o o o
r T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
0083558883833 3339%R G038 R3 RRRSEAR
05 o5 o 000 03 03 63 I M I e T P P I T Ti:\j,;/v d\—‘\;d\/ﬂ/ﬂ Parameter Value
o 1 Origin ;JXI\‘I(I:I'R,
rul
// OH Analytische
EtO Messtechnik
GmbH
2 Spectrometer drx400
Sl-4b 3 Solvent cocl3
4 Temperature 293.8
5 Pulse 2030
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.7
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
JJ e 1 ("
I T T T T
&z &4 84 & 8
o= o A o i S o™
r T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)

SI-47



SRRRR8BR & 2
'L'L&J »‘ T n Parameter Value
1 Origin Bruker
BioSpin
// OH GmbH
2 Spectrometer  spect
3 Solvent cocl3
FL€C 4 Temperature  298.5
Sl-4c 5 Pulse Sequence 2g30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer  400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1541.4
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
L L I
T T -
8 8 8
< o —
T T T T T T T T T T T T T T T T T T 1
.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 -0.5 -1
f1 (ppm)
@ feheReleedede
] drdddad Parameter Value
7z OH i el 1 Origin Bruker
BioSpin
GmbH
FiC 2 Spectrometer  spect
Sl-4c 3 Solvent cociz
4 Temperature  298.7
5 Pulse Sequence zafign
6 Experiment b
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82292.7
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
of
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 40 -50 60 -70 -80 -90 fl-(].OO )~110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm
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830
830
829
8.20
8.18
8.18
548
776
775
774
774
773
754
752
750
455
453
174
173
171

W W—J——' ) -\]/ Parameter Value
1 Origin UXNMR,
= OH Bruker
OsN. = Analytische
Messtechnik
GmbH
2 Spectrometer drx400
Sl-4d 3 Solvent coci3
4 Temperature 293.7
5 Pulse 2930
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 724
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
J L J
7'y T T T
88 &8 8 &
co S = o 5]
r T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
SRRASSERErIINsal an TRR
w‘”} > i'\-;;:*"""'\' ihkh v "q/'" Parameter Value
1 Origin UXNMR,
= OH Bruker
OsN. = Analytische
Messtechnik
GmbH
2 Spectrometer drx400
Sl-4d 3 Solvent coci3
4 Temperature 293.7
5 Pulse 2030
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 724
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
) L J
7'y T T T
88 &8 8 &
co S = o 5]
r T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
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N ~n ~ o = @m0
MmN oo o Wi 2 RRR —
“'3\"; \w v U T "‘\'I/'" Parameter Value
1 Origin Bruker
BioSpin
O;N z OH GmbH
2 Spectrometer  spect
OMe 3 Solvent cocl3
4 Temperature 298.2
Sl-4e 5 Pulse Sequence 2g30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 1030
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Acquisition Time 3.1720
12 Spectrometer  500.19
Frequency
13 Spectral Width  10330.6
14 Lowest -2082.9
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
I Ay i\ i\ T
&8 8 8 2 8
[=X=] — o o 5]
T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
~ ® v o m
2 = ) o a 3 2 3
< = ¢ o ao ? 2 no®
2 b5 8N == 2 g R
| | I I | [
o 4 OH Parameter Value
2 1 Origin Bruker
BioSpin
OMe GmoH
2 Spectrometer  spect
Sl-de 3 Solvent coal3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment pin}
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time  1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2287.0
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
1 1
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ¢ 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

SI-50



coTTTRoLoLLNYMANNTIOMANSS2220 N = moounTmo oo
e R R R R R R bRy K 0 LRI
O e R P S P e e e e S e A RN Parameter Value
1 Origin Bruker
BioSpin
P OH GmbH
2 Spectrometer  spect
3 Solvent cpci3
CN 4 Temperature 298.7
Si-4f 5 Pulse Sequence zg30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 136
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer  400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1540.6
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
L P
7T T T
835 8 g
i o —
T T T T T T T T T T T T T T T T T T T 1
.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 -0.5 -1
f1 (ppm)
Tmoomnnen - sonTmm
RRTINNNIY 23 2222232 o "
arameter Value
1 Origin UXNMR,
Bruker
cl P OH Analytische
Messtechnik
GmbH
cl 2 Spectrometer drx400
3 Solvent cocl3
SI'4g 4 Temperature 293.9
5 Pulse 2030
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
‘l .
TR ¥ T
883 8 &
S el o =]
T T T T T T T T T T T T T T T T T T T 1
.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 -0.5 -1
f1 (ppm)
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Parameter Value

—787
757
756
755
755
754
753
750
7.49
748
7.47
747
451

—164

S el
1 Origin Bruker
BioSpin
4 e Gmbﬁ
9 2 Spectrometer  spect
F 3CJLN 3 Solvent cpci3
H 4 Temperature 299.0
Sl-4h 5 Pulse Sequence zg30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer  400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1540.6
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
1 L
T ™ T T
8 s 8 2
— ol o —
T T T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -05 -1

4.0
f1 (ppm)

D] T m onmmnwnno
Na3m & RaZana S 2
ne T o SocowTo 23 = =
nony oo 84NZ=33 23 N o
N VI N [
// OH Parameter Value
lo) 1 Origin Bruker
)l\ BioSpin
FaC N GmbH
H Sl-4h 2 Spectrometer spect
3 Solvent cpcl3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.4
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
a I P W

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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o
3
2 Parameter Value
| 1 Origin Bruker
BioSpin
= ©OH GmbH
i 2 Spectrometer spect
3 Solvent cocl3
FC H 4 Temperature  299.3
Sl-4h 5 Pulse Sequence zafign
6 Experiment b1
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82658.6
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
“occwonNwooLTTm oo o o
TEMMMMMEEEeDnnBnea as @ 5393 —_—mm
N T P e 1515 5 5 5 15 5 5 v\/v T —<\T/—< Parameter Value
1 Origin UXNMR,
Bruker
& OH Analytische
Messtechnik
GmbH
MeO 2 Spectrometer drx400
. 3 Solvent CcDClI3
Sl-4i 4 Temperature 293.1
5 Pulse 2930
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width 16,0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
l 1| [
T T T T Ny
& & 8 8 &
— — ol ™M o
T T T T T T T T T T T T T T T T T 1
.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
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o2 Rommmdmmmmmmmanno [ @ o
m;o TT/N\N.\.\.\.\.\N.\-\'\-\'\ - TT Parameter Value
1 Origin UXNMR,
Bruker
4 OH Analytische
Messtechnik
f GmbH
N 2 Spectrometer drx400
Boé 3 Sovent  CDC3
S|-4j 4 Temperature 293.3
5 Pulse 2930
Sequence
6 Experiment 1D
7 Number of 10
Scans
8 Receiver Gain 228
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 14.5000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1668.1
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
7 T T
68 38 8 85
O o S o
r T T T T T T T T T T T T T T T T T
.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 -0.5
f1 (ppm)
2 SRTRASR N T = =
B nR88882 S 2 3 9~ o =
s oRNNNND 2 2 3 R o 2
[IRYR e | [ |
Parameter Value
OH
é 1 Origin Bruker
[ BioSpin
N GmbH
Boc 2 Spectrometer  spect
. 3 Solvent cocl3
Sl-4j 4 Temperature  298.2
5 Pulse Sequence 2zgpg30
6 Experiment 1D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2287.9
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
I | Il I | ‘ | l l ). L L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ¢ %OO ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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TTmNooLUMUMTMMMMNZ2 oo @ © = @ @
MAamMMAmMT St QG @@ e = @ ) =
AR N M N i i i "l‘ "I" "Q“ ’i‘ Parameter Value
— e
1 Origin UXNMR,
OH Bruker
Analytische
MeO S Messtechnik
=R GmbH
2 Spectrometer drx400
3 Solvent cocl3
Sl-6a 4 Temperature 293.7
5 Pulse 2030
Sequence
6 Experiment 1D
7 Number of 7
Scans
8 Receiver Gain 456
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 15.5000
11 Spectrometer 400.13
Frequency
12 Spectral Width 8278.1
13 Lowest -1668.1
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
A k . 'y
e 1 f ! T
8% 8 8 & 7
i — I o =]
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
ARRfTEYSLLLLRRERYRRRAT LSS SERR
'T'}'T'.\'T’."L"L'\;'ITTL:E'JJ"'T’."T’."T "w "Q\‘p“ Parameter Value
1 Origin UXNMR,
OH Bruker
Br Analytische
D Messtechnik
= GmbH
2 Spectrometer drx400
Sl-6b 3 Solvent cocl3
4 Temperature 293.3
5 Pulse 2030
Sequence
6 Experiment 1D
7 Number of 10
Scans
8 Receiver Gain 114
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 15.5000
11 Spectrometer 400.13
Frequency
12 Spectral Width 8278.1
13 Lowest -1673.3
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
UL A Il N,
LA T 7
854 3 38
Ll Bl — — O
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)

SI-55



2R ARMRIEEEEESE 33383 53 @ 2233
AN iiEEsr w3y T R Perameter  Value
1 Origin UXNMR,
OH Bruker
Br- Analytische
R Messtechnik
N GmbH
‘OPMB 2 Spectrometer drx400
3 Solvent cocl3
Sl-6¢ 4 Temperature 293.2
5 Pulse 2030
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 456
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 14.5000
11 Spectrometer 400.13
Frequency
12 Spectral Width 8278.1
13 Lowest -1673.7
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
A ! T ¥ T T T
&84 13 8 & 8 8 &
S i [ R=] — — o - o
T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
- o 2o-ne oov
= 2 TSaenNo ~NNw 5 53 3 ¥
P NSoom wEm d 2 2 2 =
oo ooasy o3 8 =R 2 8
[ S NS [ Il
Parameter Value
OH
Br 1 Origin Bruker
2™ BioSpin
= GmbH
‘OPMB 2 Spectrometer  spect
3 Solvent cocl3
Sl-6¢c 4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 1D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2304.1
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
J
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ¢ 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

SI-56



N m @@= o o0 o o mom
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w TEIRIER Y U T T “‘\;‘ Parameter Value
OH 1 Origin B_rukey
BioSpin
GmbH
, Vi 4 { \\ 2 Spectrometer  spect
NN 3 Solvent cocis
e 4 Temperature 298.2
Sl-6d 5 Pulse Sequence 2g30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 203
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.9
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
‘ m N
I L ¥ y T it
8 888 8 2 8 &
— O - ™ - o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
N Ne o avo
o me % naog o @ o 2
S T ouw —“om 1
2 5I oo zas g ” 2 a
[ YA T | | |
OH Parameter Value
l o] 1 Origin Bruker
= BioSpin
7 oS GmbH
M i Spectrometer spect
¢ Solvent cocis

Temperature 298.2
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 1024
Receiver Gain 2050
Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79

W N W bW

Frequency
12 Spectral Width  29761.9
13 Lowest -2289.0
Frequency
14 Nudleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

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

T T T T
210 200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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771
770
770
747
747
7.46
7.46
7.46
7.45
745
7.45
744
727
727
725
723
5.41
541
5.40
5.40
539
223
222
193
192

Parameter Value

e - vV
1 Origin Bruker
OH ¢ Bl:Spin
Br. GmbH
= 2 Spectrometer  spect
Me 3 Solvent coci3
s|-6e 4 Temperature 299.5
5 Pulse Sequence 2g30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 121
9 Relaxation 1.0000
Delay

10 Pulse Width 15.0000
11 Spectrometer  400.13

Frequency
12 Spectral Width  8012.8
13 Lowest -1541.0
Frequency
14 Nudleus H

15 Acquired Size 32768
16 Spectral Size 65536

0.9
317—=

,
104 —————

0.9/
120~
125+

T T T T T T T T T T

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 -0.5 -1
f1 (ppm)
- tonow
= 3334 n R g o
= nEaan 8 B 3 =
| Nes Il | |
OH Parameter Value
Br. 1 Origin Bruker
% BioSpin
Me GmbH
Spectrometer spect
Sl-6e Solvent coal3

Temperature 300.5
Pulse Sequence zgpg30
Experiment 10
Number of Scans 1024
Receiver Gain 191
Relaxation Delay 2.0000
10 Pulse Width 10.8000
11 Spectrometer 100.62

WW N bW

Frequency
12 Spectral Width  24038.5
13 Lowest -1958.4
Frequency
14 Nudleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

SI-58



=y MONNNTTYTMNNDONn OO0 en Seww = @
o P R R LR R R R R @R 4 L e
T P G R W T -«v—- parameter Value
1 Origin Bruker
Me BioSpin
o) GmbH
4 OH 2 Spectrometer  spect
H 3 Solvent coci3
4 Temperature 298.2
SI-6f 5 Pulse Sequence 2g30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 181
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.4
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536

H0%~ L

! S8R T 7
8 553 B A
=] e o o
T T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 05 0.0 -05
f1 (ppm)
z paasag s 3 2 2
a R o o 2 <
B aooood & 8 2 &
| NP [ | |
Me Parameter Value
o) 1 Origin Bruker
4 OH BioSpin
H GmbH
2 Spectrometer  spect
3 Solvent [enlel]
SI-Gf 4 Temperature 298.2
5 Pulse Sequence 2zgpg30
6 Experiment 1
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500

10 Pulse Width 9.7000
11 Spectrometer 125.79

Frequency
12 Spectral Width  29761.9
13 Lowest -2288.4
Frequency
14 Nudleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

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

T T T
210 200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

SI-59



LBuTEMomONTMMmMAT—"0O Swwowm - @0
BEIERERRERRENOER 3558 L PSS
arameter lue
et et N | Y
1 Origin Bruker
Me BioSpin
OH GmbH
4 2 Spectrometer  spect
3 Solvent cpci3
4 Temperature 299.0
SI-6i 5 Pulse .Sequence 2930
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 106
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer  400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1540.6
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
— l A L‘_J L.._*
7R T T
83 8 g &
o e — — o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
N 00 NNNO O OO AN L NN T T e
MhOAAT T T I MAaMMMAAmmnmnnn =
T e e PN S S I e T T "I‘ Parameter Value
o 1 Origin UXNMR,
Bruker
Analytische
// o] CF.Br Messtechnik
GmbH
2 Spectrometer drx400
1 3 Solvent coci3
4 Temperature 293.6
5 Pulse 2030
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Spectrometer 400.13
Frequency
12 Spectral Width 8278.1
13 Lowest -1668.1
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
J (- '
7' 1
&8 8
— M o
T T T T T T T T T T T T T T T T T T T 1
.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 -0.5 -1
f1 (ppm)

SI-60
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o] Parameter Value
)k 1 Origin Bruker
é o CFBr BioSpin
GmbH
Spectrometer  spect
Solvent CDCI3

Temperature 298.2
Pulse Sequence zgpg30
Experiment 10
Number of Scans 1024
Receiver Gain 2050
Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79

W NN s W N

Frequency
12 Spectral Width  29761.9
13 Lowest -2304.1
Frequency
14 Nudleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

i x lll l [

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

T T
210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
=
3 Parameter Value
1 Origin Bruker
BioSpin
i GmbH
// (o] CF.Br Spectrometer  spect
Solvent [enle)

Temperature 299.2
Pulse Sequence zgfign
Experiment 1D

Number of 16
Scans

Receiver Gain 191

Relaxation 1.0000
Delay

10 Pulse Width 16.5000
11 Spectrometer  376.46

N oUW

w0 o

Frequency
12 Spectral Width 89285.7
13 Lowest -82661.2
Frequency
14 Nudleus 19F

15 Acquired Size 65536
16 Spectral Size 131072

©/CF3

Internal Standard

T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 30 -40 50 -60 -70 -80 -90 f]:1(00 )—110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm,

SI-61



7.95
794
794
794
793
792
92
58
58
57
56
55
55
5.18
262

w W.: g ) Parameter Value
1 Origin UXNMR,
[o] Bruker
Analytische
Messtechnik
A CFaBr GmbH
2 Spectrometer drx400
Me 3 Solvent coci3
(o] 4 Temperature 293.8
4a 5 Pulse 2030
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 456
9 Relaxation 1.0000

Delay
10 Pulse Width ~ 16.0000
11 Spectrometer 400.13

Frequency
12 Spectral Width 8278.1
13 Lowest -1673.7
Frequency
14 Nudleus H

15 Acquired Size 32768
16 Spectral Size 65536

T Iy ¥
g & 8 &
IS o o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
5585 838 s 5
g nin Sony Des 58 8 &
~N ARY VI 1 |
Parameter Value
(o}
)j\ 1 Origin gru:gr
o ok o
2 Spectrometer spect
e 3 Solvent cocl3
o 4 Temperature 298.1
4a 5 Pulse Sequence 2gpg30
6 Experiment 1D
7 Number of Scans 768
8 Receiver Gain 2050
9 Relaxation Delay 0.1500

10 Pulse Width 9.8000
11 Spectrometer 125.79

Frequency
12 Spectral Width  29761.9
13 Lowest -2287.1
Frequency
14 Nudleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

i L

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

SI-62



o
3 Parameter Value
| 1 Origin Bruker
o] Analytik
)J\ GmbH
4 O~ “CF.Br 2 Spectrometer  drx400
3 Solvent cociz
Me 4 Temperature  293.5
5 Pulse Sequence zgfign
o] 6 Experiment jir)
4a 7 Number of 8
Scans
8 Receiver Gain 724
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -75435.6
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
o
Intemal Standard
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2
f1 (ppm)
35333338/ BaRasRs I+ 58—
e N | - N2 Parameter Value
1 Origin UXNMR,
9 BALuﬁsm
4 OH MezsyhechnTk
EtO GmbH
2 Spectrometer drx400
3 Solvent coci3
4b 4 Temperature 294.0
5 Pulse 2930
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width 16,0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.7
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
1 .
7 T T T T
35 &8 8 8 8
oo o — o o o
T T T T T T T T T T T T T T T T T T T 1
.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
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o
Parameter Value
o N
4 () CF,Br 1 Origin Bruker
EtO BioSpin
GmbH
2 Spectrometer  spect
4b 3 Solvent cocl3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500

10 Pulse Width 9.8000
11 Acquisition Time 1.1011
12 Spectrometer 125.79

Frequency
13 Spectral Width  29761.9
14 Lowest -2286.8
Frequency
15 Nudleus 13C

16 Acquired Size 32768
17 Spectral Size 65536

1 l |

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

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

f1 (ppm)
o 2
i = OJ\CF Br 3 Parameter Value
~ : l 1 Origin Bruker
= Analytik
GmbH
Spectrometer  drx400
Solvent cocl3

4b
Temperature  294.0

Pulse Sequence zgfign
Experiment 1D

Number of 16
Scans

Receiver Gain 512
Relaxation 1.0000
Delay

10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46

NG bW

w0 o

Frequency
13 Spectral Width  75188.0
14 Lowest -75243.6
Frequency
15 Nudeus 19F

16 Acquired Size 65536
17 Spectral Size 131072

-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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761
760
760
759
758
758
757

2
LIRSS T Parameter Value
o 1 Origin UXNMR,
Bruker
)k Analytische
P4 Q" "CF,Br Messtechnik
GmbH
2 Spectrometer drx400
FsC 3 Solvent cbai3
4c 4 Temperature 293.7
5 Pulse 2930
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.7
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
J l JL L/L
T
& 8
o o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
mo® SRASRIBOIINIRILR 3 S
S o®m N-——OmMLLLNN T ND® ;N & 3 e
nYYy 9OAQOONNNNNNNNSSS 5 8 R
NS TS [ |
o Parameter Value
)k 1 Origin Bruker
BioSpin
Z 0" CF,Br Gnbrl
Spectrometer spect
FsC Solvent cociz
4c Temperature 298.2

Pulse Sequence zgpg30
Experiment 1D
Number of Scans 1024
Receiver Gain 2050
Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79

W N W bW

Frequency
13 Spectral Width  29761.9
14 Lowest -2285.5
Frequency
15 Nudleus 13C

16 Acquired Size 32768
17 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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)l\ 33 Parameter Value
Q" CF,Br
Z 2 Y 1 Origin Bruker
Analytik
GmbH
FsC 2 Spectrometer  drx400
4c 3 Solvent cocl3
CF3 4 Temperature  293.3
©/ 5 Pulse Sequence zgfign
6 Experiment b
Internal Standard 7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75409.6
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
2\
28
o

T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2

f1 (ppm)
TRRAINRegReRRRY Z BEEr———
W”\W T Parameter Value
fo) 1 Origin UXNMR,
J‘L Bruker
Analytische
o.N 4 O~ "CFBr Messtechnik
2 GmbH
2 Spectrometer drx400
3 Solvent coci3
4d 4 Temperature 293.7
5 Pulse 2930
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 813
9 Relaxation 1.0000
Delay
10 Pulse Width 16,0000
11 Spectrometer 400.13
Frequency
12 Spectral Width 8278.1
13 Lowest -1673.3
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
J " k
7 T f
a8 2 g 8
S o S o~ o
T T T T T T T T T T T T T T T T T T T 1
.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
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o Parameter Value
L 1 Origin Bruker
ON & CF,Br (B;I:;iﬂn
2 Spectrometer  spect
3 Solvent cocl3
4d 4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment pin}
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2304.1
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
i A , i I | l . PO
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
b
3 Parameter Value
I 1 Origin Bruker
Analytk
GmbH
2 Spectrometer  drx400
O,N 4 °© CFaBr 3 Solvent CcDClI3
4 Temperature  293.7
5 Pulse Sequence zgfign
4d 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -754%4.0
Frequency
14 Nucleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(OO ) -110  -120 -130 -140 -150 -160 -170 -180 -190 -2(
ppm,
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Parameter Value
S v |
1 Origin Bruker
o BioSpin
)L GmbH
ON 4 0" "CF,Br 2 Spectrometer  spect
3 Solvent cocl3
4 Temperature 298.2
OMe 5 Pulse Sequence 2g30
& Experiment b
4e 7 Number of 16
Scans
8 Receiver Gain 1030
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Acquisition Time 3.1720
12 Spectrometer  500.19
Frequency
13 Spectral Width  10330.6
14 Lowest -2082.4
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
l ﬂ L
2% T T T
B8 8 8 g
oo — o o
T T T T T T T T T T T T T T T T T T T
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 -0.5
f1 (ppm)
“<@m - o cwwun
amoa = nR aaTa R o8
no oo e s —“owu i 3
cuinn s 8 ange 28 -
A ' I NEY [ %
o Parameter Value
° JkCF B 1 Origin Bruker
P 2Br BioSpin
ON Zs GmbH
2 Spectrometer spect
OMe 3 Solvent cpcl3
de 4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 1D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500

10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79

Frequency
13 Spectral Width  29761.9
14 Lowest -2286.6
Frequency
15 Nudleus 13C

16 Acquired Size 32768
17 Spectral Size 65536

L p

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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Parameter Value
1 Origin Bruker
o] BioSpin
JL GmbH
ON // 0" "CFyBr 2 Spectrometer spect
2 3 Solvent cocl3
4 Temperature 298.9
OMe 5 Pulse Sequence zgfign
6 Experiment b1
de 7 Number of 16
Scans
8 Receiver Gain 191

)

Relaxation 1.0000
Delay

10 Pulse Width 16.5000
11 Spectrometer  376.46

Frequency
12 Spectral Width 89285.7
13 Lowest -82660.1
Frequency
14 Nudleus 19F

15 Acquired Size 65536
16 Spectral Size 131072

©/CF3

Internal Standard

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

f1 (ppm)
0O MR ENANN~—"00 RN OD D@ NN o
REE S s eMnANART TeeSS & —_ -m— -
O L SN S N P  ITTTY T Parameter Value
1 Origin Bruker
o] BioSpin
JL GmbH
// o] CF,Br 2 Spectrometer  spect
3 Solvent cociz
4 Temperature 298.2
CN 5 Pulse Sequence 2zg30
Af 6 Experiment D
7 Number of 16
Scans
8 Receiver Gain 256
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2083.1
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536

¥
8
ol

0.97~,
194

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

7.0 6.5 6.0 5.5 5.0 4.5

& 097~

0 8.5 8.0 7. 4.0
f1 (ppm)
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o Parameter Value
o JLCF 5 1 Origin Bruker
r ioSpin
// 2 Gmbﬂ
2 Spectrometer  spect
CN 3 Solvent cocl3
4 Temperature 298.2
4f 5 Pulse Sequence zgpg30
6 Experiment pin}
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2289.5
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
L l 1l .
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
2
2 Parameter Value
1 Origin Bruker
o Analytik
)J\ :mbH
2 Spectrometer irx400
4 © CFaBr 3 Solvent cocl3
4 Temperature  293.1
CN 5 Pulse Sequence zgfign
6 Experiment b
aAf 7 Number of 16
Scans
8 Receiver Gain 912
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -75243.6
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 40 -50 -60 -70 -80 -90 f—%%ﬁ )-110 -120 -130 -140 -150 -160 -170 -180 -190  -20C
ppm,
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'T;L\'Q:w "i' Parameter Value

1 Origin UXNMR,
o Bruker
J\ Analytische
Messtechnik
al z~ 07 CFbBr GmbH
2 Spectrometer drx400
3 Solvent cbai3
Cl 4 Temperature 293.8
49 5 Pulse 2930
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 362
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.7
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
TR T
288 5
S = o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
n83 3858 2 233 2= =
o ow Srn—o - Saun L =
ouon aoaaa o =88 B8 & R
~N N | VI 1 |
j)\ Parameter Value
1 Origin Bruker
cl & O CRyBr BioSpin
GmbH
2 Spectrometer spect
Cl 3 Solvent coai3
49 4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 1D
7 Number of Scans 768
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.8000
11 Acquisition Time 1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2287.1
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ¢ 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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o 2
/Lk o Parameter Value
cl z O CREr I 1 Origin Bruker
Analytik
GmbH
Cl 2 Spectrometer  drx400
49 3 Solvent coai3
4 Temperature  293.8
5 Pulse Sequence zgfign
6 Experiment b
7 Number of 16
Scans
8 Receiver Gain 456
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75243.6
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T
120 110 100 90 80 70 60 50 30 20 10 0 -10 -20 -30 -40 -50 -60 -70
f1 (ppm)
EEERRERRALOAD 2
SN | Parameter Value
0o 1 Origin B_ruke_r
X =
// CF8Br 2 Spectrometer  spect
j)\ 3 Solvent cocl3
FQC N 4 Temperature 298.2
H 4h 5 Pulse Sequence zg30
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 1620
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.9
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
L { ) L.
T A T
B85 8
onl~ o
T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 6.5 6.0 5.5 5.0 4.5 3.0 25 1.5 1.0 0.5 0.0 -0.5 -1

4.0
f1 (ppm)

SI-72



“oomTew or wTmoo-—ooo
TEE8R3Em &m AnS@h~Nomno s 2 =
cdommT v Hm ooowTNo@o 8 = =
Lunnnng L e 5 3 A
==y N i SNz [ |
[e) Parameter Value
)L 1 Origin Bruker
z O CRBr BioSpin
o) GmbH
JJ\ 2 Spectrometer spect
FC N 4h 3 Solvent cocl3
4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.1
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
2 I
= 8
32 2 Parameter Value
I 1 Origin Bruker
o} Analytik
)j\ GmbH
Z 0" "CF,Br 2 Spectrometer  drx400
o} 3 Solvent cDCl3
)k 4 Temperature 293.7
FaC u 4h 5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 8
Scans
8 Receiver Gain 1448
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width 75188.0
13 Lowest -75243.6
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
L
T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 p -(100 ) -110  -120 -130 -140 -150 -160 -170 -180 -190
1 (ppm,
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w w T T Parameter Value
1 Origin UXNMR,
o Bruker
Analytische
Messtechnik
7z~ 07 TCRiBr GmbH
2 Spectrometer drx400
MeO 3 Solvent cocl3
€ 4i 4 Temperature 293.7
5 Pulse 2030
Sequence
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.7
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
an |
T T T T
8 =} 3 a
o o o o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
£33 2 ahE8S o o e
Soow o Smoma < = =%
ennn L] Znz8s 3 S a8
v N | | N
Parameter Value
)?\ 1 Origin Bruker
BioSpin
2 Spectrometer spect
. 3 Solvent cocl3
MeO 4i 4 Temperature 298.3
5 Pulse Sequence zgpg30
6 Experiment 1D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2286.1
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
JL L I | | 1 TR '] )

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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+62.30

©/CF 3

Internal Standard

Parameter Value
1 Origin Bruker
Analytik
GmbH
2 Spectrometer  drx400
3 Solvent cociz
4 Temperature  293.6
5 Pulse Sequence zafign
6 Experiment b
7 Number of 6
Scans
8 Receiver Gain 912

)

Relaxation 1.0000
Delay

10 Pulse Width 27.0000
11 Acquisition Time 0.8716

12 Spectrometer  376.46
Frequency

13 Spectral Width  75188.0

14 Lowest -75497.3
Frequency
15 Nudleus 19F

16 Acquired Size 65536
17 Spectral Size 131072

T T T T T T T
-50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

T T T
-170 -180 -190

-10 -20 -30 -40 -20
f1 (ppm)
o= NOOOMOODODONNT T MAN— @
oo @moood9ooommMEHmm@mmnnoy L]
°°\/‘” ?"“"’*’}5333’*“"“"““’*“"‘? T Parameter Value
1 Origin Bruker
0o BioSpin
JL GmbH
// Q" "CF,Br 2 Spectrometer  spect
] 3 Solvent cnciz
N 4 Temperature 298.2
Boc’ 4] 5 Pulse Sequence zg30
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 406
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Acquisition Time 3.1720
12 Spectrometer 500.19
Frequency
13 Spectral Width  10330.6
14 Lowest -2081.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
M
T R7 iy T
5 5888 g =
S oo-A ol a
T T T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
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o Parameter Value
JL 1 Origin Bruker
4 0 CF,Br BioSpin
GmbH
‘ 2 Spectrometer  spect
3 Solvent cociz
Boc 4j 4 Temperature 298.2
5 Pulse Sequence 2zgpg30
6 Experiment i)
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer ~ 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2286.3
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
I | l‘(ll‘jhl ll‘
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
o g
)J\ $ Parameter Value
& °© CFaBr | 1 Origin Bruker
f Analytik
N GmbH
Bo c/ 4j 2 Spectrometer  drx400
3 Solvent cociz
4 Temperature 293.3
5 Pulse Sequence zafign
6 Experiment b
7 Number of 16
Scans
8 Receiver Gain 724
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width 75188.0
14 Lowest -75552.3
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
o
Internal Standard
T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(oom) -110 120 -140 -150 -160 -170 -180 -190 -2C
pp
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AN Y BN "\‘I)’ Parameter Value
oy
o 1 Origin UXNMR,
Bruker
Analytische
= 0" CFRpBr Messtechnik
GmbH
2 Spectrometer drx400
4k 3 Solvent cocl3
4 Temperature 293.7
5 Pulse 2930
Sequence
6 Experiment 1D
7 Number of 5
Scans
8 Receiver Gain 645
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
J A M) " A A
73 ¥ T T
a8 8 2 85
i ey o [N S|
T T T T T T T T T T T T T T 1
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 0.5 0.0 -0.5 -1
f1 (ppm)
avo " oo coo
M~ ~ aian S o 9 o 3 =
o aw s ® oo “w o ! A ! 3 3
nin s Ne zes 2 N 2 S =
N | N VI | | |
e}
/U\ Parameter Value
// O CRaBr 1 Origin Bruker
BioSpin
GmbH
4k 2 Spectrometer spect
3 Solvent cocl3
4 Temperature 298.2
5 Pulse Sequence 2zgpg30
6 Experiment 1D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time  1,1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2286.5
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
i i J l
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ¢ 1(.00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

SI1-77



o 3
)I\ 3 Parameter Value
0" CF.Br
Z 2 | 1 Origin Bruker
Analytik
4k GmbH
2 Spectrometer  drx400
3 Solvent cociz
4 Temperature  292.3
5 Pulse Sequence zafign
6 Experiment b
7 Number of 16
Scans
8 Receiver Gain 645
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75544.4
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
CF,
Internal Standard
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90  -100 _-110 -120 -130 -140 -150 -160 -170 -180 -190 -2
f1 (ppm)
TounTTmmoN—onnT TTmmme— = o
CORNNRNRRBBBNN NN NG NN NLLWNL LG o F
ElAn RN hRNNENBNENRNERANY “ Parameter Value
T f—
o 1 Origin Bruker
JI\ BioSpin
GmbH
4 o CFaBr 2 Spectrometer  spect
OO 3 Solvent cnciz
4] 4 Temperature 298.2
5 Pulse Sequence zg30
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 912
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2076.4
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
U L.
T T iy
8% 38 8
= o o
r T T T T T T T T T T T T T T T T T T T 1
0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1

4.0
f1 (ppm)
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1) Parameter Value
)k 1 Origin Bruker
¢ O~ “CF,Br BioSpin
GmbH
OO 2 Spectrometer  spect
4 3 Solvent cocl3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment pin}
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.6
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
4 ) nn I |
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
ES
;‘ Parameter Value
1 Origin Bruker
le} BioSpin
GmbH
// (o) CF,Br 2 Spectrometer spect
3 Solvent [enle)
OO 4 Temperature 299.2
4 5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82661.2
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(OO )»110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm,

SI-79



PSR fale e - F g = 4 28
PSRN IS 521 T ¥ Perameter Value
——y—
1 Origin Bruker
0 BioSpin
Jj\ GmbH
O~ "CF.Br 2 Spectrometer  spect
MeO. 3 Solvent CcDClI3
X 4 Temperature  298.2
5 Pulse Sequence 2g30
6a & Experiment b
7 Number of 16
Scans
8 Receiver Gain 322
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.9
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
.
7 AR ! i !
8588 8 a 8
O~ o m o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
SRR 2 2 Z25S%Z33 3o @ o
EEEL 8 8 gu2zsg g8 2 &
S [ VNS Voo
o Parameter Value
)l\c 1 Origin Bruker
[e) F,Br BioSpin
MeO. GmbH
% 2 Spectrometer spect
3 Solvent cocl3
6a 4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 1D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.8
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
i Ll
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 “ 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm
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o Parameter Value
| 1 Origin Bruker
Ie} Analytik
)l\ GmbH
[e} CF.Br 2 Spectrometer spect
MeO - 3 Solvent coci3
% 4 Temperature  297.4
5 Pulse Sequence zgfign
6 Experiment b1
6a 7 Number of 8
Scans
8 Receiver Gain 645
9 Relaxation 1.0000
Delay
10 Pulse Width 25.2000
11 Spectrometer  470.55
Frequency
12 Spectral Width  100000.0
13 Lowest -97202.1
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 ~-160 -170 -180 -190 -200
f1 (ppm)
LI AR RARLGLLLTEE RS 8
l\!\l\!\l\!\l\!\l\l\ml\!\l\!\l\!\mvuﬂ N\; Parameter Value
o 1 Origin Bruker
BioSpin
o7 “CFBr GmbrH
B = 2 Spectrometer  spect
" % 3 Solvent coci3
4 Temperature 298.2
5 Pulse Sequence zg30
6b 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 512
9 Relaxation 1.0000
Delay

10 Pulse Width 15.7000

11 Spectrometer  500.19
Frequency

12 Spectral Width  10330.6

13 Lowest -2082.9
Frequency
14 Nudeus H

15 Acquired Size 32768
16 Spectral Size 65536

60 55 50 45 4.0
f1 (ppm)

SI-81
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o Parameter Value
J\ 1 Origin Bruker
0" CFyBr BioSpin
Br GmbH
% 2 Spectrometer  spect
3 Solvent cocl3
6b 4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment pin}
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2287.6
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
| L] L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
an
39 Parameter Value
Y 1 Origin Bruker
fe) BioSpin
JJ\ GmbH
[o) CF,Br 2 Spectrometer spect
Br- 3 Solvent CDCI3
% 4 Temperature 299.2
5 Pulse Sequence zgfign
6b 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82660.5
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T
10 -0 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(OO )—110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm,

SI-82
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REE TAMNRORGGOBnB®6e ) 1 =@ —m
N\T/’\ T W\W T T "(; Parameter Value
1 Origin Bruker
o BioSpin
GmbH
Q" CFaBr 2 Spectrometer  spect
Br- S 3 Solvent coci3
= 4 Temperature  298.2
OPMB 5 Pulse Sequence zg30
& Experiment b
6¢c 7 Number of 16
Scans
8 Receiver Gain 645
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Acquisition Time 3.1720
12 Spectrometer ~ 500.19
Frequency
13 Spectral Width  10330.6
14 Lowest -2082.9
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
. J
1 Ty ' ¥ T
g 88 848 8 = &
I= = = BN = o o =]
T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 25 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
S SR388 SI5EEX mm ¥ @ T
@ TNGRNY Temoos Ng 2 = 3
nununnn 298y 233388 2R R 3 a
S NV N AYZ B
Io) Parameter Value
)l\ 1 Origin Bruker
o) CF2Br BioSpin
Br. GmbH
% 2 Spectrometer  spect
OPMB 3 Solvent cocl3
4 Temperature 298.2
6c 5 Pulse Sequence zgpg30
6 Experiment 1D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2304.1
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
‘l | L A
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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3 Parameter Value
1 Origin Bruker
o Analytik
J\ GmbH
0o CFBr 2 Spectrometer  drx400
Br 3 Solvent cociz
% 4 Temperature  293.2
5 Pulse Sequence zafign
oPMB 6 Experiment b
7 Number of 16
6c Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -75579.4
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2C
f1 (ppm)
TTTm o o= Tmmm ~ oo
Mnnn™E99ennnnnn S @2 —_—m
R M B 5 5 1515 15 15 B B 0 0 < e Parameter Value
RORRSS M GEA S v .
1 Origin Bruker
BioSpin
GmbH
2 Spectrometer  spect
3 Solvent cnciz
4 Temperature 298.2
5 Pulse Sequence zg30
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 406
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.9
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
m W ). A
I R !
& 8383 5 &
o akaRalol ™ o
T T T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1

4.0
f1 (ppm)

SI-84
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Parameter Value
07 “CFBr +onen Sosan
Q GmbH
f Y/ 4 \\ 2 Spectrometer  spect
N -N 3 Solvent cocl3
Me 4 Temperature  298.2
6d 5 Pulse Sequence zgpg30
6 Experiment pin}
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.8
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
A ]

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

&8
3333 Parameter Value
\\M 1 Origin Bruker
o Analytik
GmbH
o) CF. zB' 2 Spectrometer spect
o 3 Solvent [enle)
| P v i \\ 4 Temperature  297.4
N-N 5 Pulse Sequence zgfign
M e/ 6 Experiment 1D
6d 7 Number of 7
Scans
8 Receiver Gain 912
9 Relaxation 1.0000
Delay
10 Pulse Width 25.2000
11 Spectrometer  470.55
Frequency
12 Spectral Width  100000.0
13 Lowest -97210.1
Frequency
14 Nucleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©CF3
Intemal Standard
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 fl-%OO ) -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
ppm,

SI-85



AN o LOTTTmMOooeNOo®mIWBLT ~ o
ARRAhhOnnnTsSSSmAmE e @ @ &
B R E RN N =] parameter Value
e e e eV g ™
o 1 Origin Bruker
BioSpin
/lL GmbH
0" "CFBr 2 Spectrometer  spect
Br S 3 Solvent cocl3
== Me 4 Temperature 298.9
5 Pulse Sequence 2g30
6e & Experiment b
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer  400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1541.0
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
h a A
7R T i\
8888 & 8
[SESR=R=] S o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
Tno owm— o N~ o
@i & S@anina @D - =2
& ® oo oW —“aun P ~E o
nunn nonaNy EEE] 5 ng 2
SN VSNV [N | [ |
JOL Parameter Value
0" "CF.Br 1 Origin Bruker
Bi BioSpin
d S GmbH
¥ Me 2 Spectrometer  spect
3 Solvent cpcl3
6e 4 Temperature 300.4
5 Pulse Sequence zgpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 191
9 Relaxation Delay 2.0000
10 Pulse Width 10.8000
11 Spectrometer 100.62
Frequency
12 Spectral Width  24038.5
13 Lowest -1943.0
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
J Il l R .
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0 -10

100
f1 (ppm)

SI1-86
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33 Parameter Value
v 1 Origin Bruker
0o BioSpin
)k GmbH
O CF,Br 2 Spectrometer spect
Br 3 Solvent cpcl3
Y 4 Temperature  298.9
Me 5 Pulse Sequence zgfign
6e 6 Experiment )
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82663.9
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
3 o —e
SI :\/-'3 Parameter Value
1 Origin Bruker
BioSpin
o GmbH
2 Spectrometer  spect
H 3 Solvent cpcl3
4 Temperature 298.2
6f 5 Pulse Sequence zg30
6 Experiment i)
7 Number of 16
Scans
8 Receiver Gain 645
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.9
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
N PN
by SRR T T
& 8883 8 a
b=} P e — o
r T T T T T T T T T T T T T T T T T T T T T T 1
.0 105 100 95 9.0 85 80 75 70 65 6.0 40 35 30 25 20 15 1.0 05 00 -05 -1

5.5 5.0 45
f1 (ppm)

SI1-87
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Me © Parameter Value
2 Ao B4
H GmbH
2 Spectrometer  spect
6f 3 Solvent CDCI3
4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2304.1
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
| L ‘ H i
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
Parameter Value
1 Origin Bruker
Me O BioSpin
o GmbH
// (0} CFZBr 2 Spectrometer spect
3 Solvent [enle)
4 Temperature 299.1
5 Pulse Sequence zgfign
6f 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82658.6
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
CFy
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 f]:1(00 )—110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm,

SI-88



KM OO MMLOLNNNNTTTTTm PN T MA NN SN T T TMA ST ~ONT DO NT TTMAUNNN—S—= 0D GO0 @
S35 B50ommmmmmmmmmmm AASRANART S I oS oI AN Mmmmmmmmmmmmn G N
A SN NN NN MMM AN MM MMM MMM NN NN NN NN NN NN NN NN NN NN
e M P B N SRS AR R
)O]\ Parameter Value
1 Origin Bruker
O" CF.Br BioSpin
= GmbH
_N 2 Spectrometer  spect
s 3 Solvent cocl3
Gg 4 Temperature 298.2
5 Pulse Sequence 2930
6 Experiment D
7 Number of 16
Scans
8 Receiver Gain 812
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer 500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.4
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
T 7 N
o o =0 Mmoo
IS o a Qo —
aa ISRl om
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4 4.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
o o = nma o @
233 3 Ra G RaR -2 e 2
pRgvge) < PR Swun Son A =
G8n = ada 288 enwo & um =
nun b4 asy 28 ZRre ¢ B &
NS | Vi VI NI I |
o Parameter Value
L 1 Origin Bruker
BioSpin
GmbH
N 2 Spectrometer spect
Ts™ 3 Solvent coci3
GQ 4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 1
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2304.1
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
N " 1
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ¢ (100 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

SI-89



&
o o Parameter Value
0" "CF.Br I 1 Origin Bruker
BioSpin
GmbH
Ts/N 2 Spectrometer spect
6 3 Solvent CDCl3
9 4 Temperature 298.9
5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width  89285.7
13 Lowest -82661.6
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Intemal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
32849349 240 2EI8I20L ARAR&mES
e Mem NANNNNNNN S-S0 O
PN S
o} Parameter Value
Py 1 Origin Bruker
0" "CF,Br BioSpin
=—"Bu Gmbkt
N 2 Spectrometer  spect
Ts™ 3 Solvent CcDClI3
6h 4 Temperature  296.9
5 Pulse Sequence zg30
6 Experiment i)
7 Number of 16
Scans
8 Receiver Gain 101
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer ~ 400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1541.0
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
ﬁ\ - L
T T T oy 7 T
8 8 8 8438 2% 5
ool < o< 0l ol el o
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.0
f1 (ppm)
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Parameter Value
1 Origin Bruker
BioSpin
GmbH
N 2 Spectrometer  spect
Ts 3 Solvent cocls
6h 4 Temperature 298.3
5 Pulse Sequence zgpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 191
9 Relaxation Delay 2.0000
10 Pulse Width 10.8000
11 Spectrometer 100.62
Frequency
12 Spectral Width  24038.5
13 Lowest -1944.8
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
. L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
o
o Parameter Value
I 1 Origin Bruker
BioSpin
j\ Gmbﬂ
fo) CFZBI 2 Spectrometer spect
"Bu 3 Solvent cpcl3
4 Temperature 297.7
TS’N 5 Pulse Sequence zgfign
6h 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82662.8
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 f1-1(00 )—110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm

SI-91



B IRIEEAAARRARRIREAANG LS 58
S I T N S Y Parameter Value
Me O 1 Origin Brukgr
A pc
z O CRBr 2 Spectrometer  spect
3 Solvent cocl3
6l 4 Temperature 298.2
5 Pulse Sequence 2g30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.4
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
Y T i\
88 8 8
o e — o
T T T T T T T T T T T T T T T T T
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 -0.5
f1 (ppm)
383 883 3 aan 22 5 2
523 BEE & 8% 22 5 %
N S VI Vi |
Me O Parameter Value
)L 1 Origin Bruker
== 0" 'CFyBr (B;':‘iﬂ"
2 Spectrometer spect
. 3 Solvent cbci3
6i 4 Temperatre  298.2
5 Pulse Sequence 2zgpg30
6 Experiment o]
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.5
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
i | l l | L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 a 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm

SI-92
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3333 Parameter Value
~ 1 Origin Bruker
BioSpin
Me i szz
4 0 CF,Br 2 Spectrometer spect
3 Solvent cocl3
4 Temperature 299.1
5 Pulse Sequence zgfign
6i 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82662.0
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
@,CF;;
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
2R AR AR AR AR RARRARRNAMmEA AERASAIINASR] BUES
'."I'."".""L'L't't't"{_'}j?}'?'T'T'T')'T"L‘“”\j‘ ""“.""‘{"‘""“""“,"“““‘V Parameter Value
1 Origin Bruker
%5 =
2 Spectrometer  spect
7 O CREr 3 Solvent coai3
4 Temperature 298.2
6j 5 Pulse Sequence 2zg30
6 Experiment 10
7 Number of 16
Scans
8 Receiver Gain 287
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer 500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.4
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
" ¥ T X
88 8 8 28
oM - - mMmm
T T T T T T T T T T T T T T T T T T T
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 -0.5
f1 (ppm)

SI1-93



%83 R aeR 8~ 7 2 =
EEE 888 & D23 g5 = 5 an
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Pr o Parameter Value
o JLCF 5 1 Origin grukef
ioSpin
// 2= Gmm
2 Spectrometer  spect
. 3 Solvent CDcl3
6j 4 Temperatwre  298.2
5 Pulse Sequence 2zgpg30
6 Experiment D
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer ~ 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.5
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
1 L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
2
? Parameter Value
1 Origin Bruker
Pr O Z‘;ﬁn
2 Spectrometer spect
z O CRBr 3 Solvent coci3
4 Temperature  298.7
) 5 Pulse Sequence zgfign
6] 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82661.6
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
CFy
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(OO )—110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm,
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REiEEIizemassEEss  goos
k| Gl — - Parameter Value
1 Origin Bruker
CF3 BioSpin
GmbH
2 Spectrometer  spect
3 Solvent cDpci3
3 4 Temperature 296.4
5 Pulse Sequence 2zg30
& Experiment D
7 Number of 16
Scans
8 Receiver Gain 101
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer  400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1535.4
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
. L B
S by
#88 8
i o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
€es
333 Parameter Value
~ 1 Origin Bruker
BioSpin
CF3 Gmﬁ
2 Spectrometer spect
3 Solvent Cocl3
4 Temperature  297.4
3 5 Pulse Sequence zgfign
6 Experiment D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82292.7
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
@rCFg
Internal Standard
i
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(%%m)-llo -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
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5.66
5.65
5.64
563

-—262

w / V Parameter Value
1 Origin UXNMR,
Bruker
CF3 Analytische
Messtechnik
GmbH
Me 2 Spectrometer drx400
3 Solvent cociz
fo) 5a 4 Temperature 293.7
5 Pulse 2930
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
k Jl l S )
T T T T 1
g 8 8 8 s
o o o o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
nTon o R Y
AAans @ 322223885 SREA w0 @
coaa ST BRMMSTANG N 3 ~
2882 < omoNadadNaNDT 2229 3 &
R SRS P | i
CF3 Parameter Value
1 Origin Bruker
BioSpin
Me GmbH
2 Spectrometer spect
° 5a 3 Solvent coci3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment i)
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2286.5
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
J | | ik 11 L A
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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CFs g33RnAR
jrfeelrRrir g Parameter Value
=N 1 Origin Bruker
e Analytk
GmbH
o 5a "
2 Spectrometer  drx400
3 Solvent CDCl3
4 Temperature 293.7
5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 645
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75612.9
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
[
[
8 8
- o

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

f1 (ppm)
NNTNS“ooounT MmN oYn e —o moow oo
4110000 MR VYD BVB BT T R ReRT) ST mm TEA
0305 03 00 % 03 03 MM M T T P Wn s PR =53
Parameter Value
1 Origin UXNMR,
Bruker
Q CF3 Analytische
Messtechnik
EtO GmbH
2 Spectrometer drx400
5b 3 Solvent coai3
4 Temperature 293.6
5 Pulse 2930
Sequence
6 Experiment D

Number of 16
Scans

Receiver Gain 362
Relaxation 1.0000
Delay

10 Pulse Width ~ 16.0000
11 Acquisition 3.9584

~

w0 o

Time

12 Spectrometer 400.13
Frequency

13 Spectral Width 8278.1

14 Lowest -1673.3
Frequency

15 Nudleus H

16 Acquired Size 32768
17 Spectral Size 65536

P

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

.0 8.5 8.0 7.5 7.0 6.5 6.0 .5 5.0 4.5 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1

2009 teme—
| —
F

2164
0.06-1
3301

v

4.0
f1 (ppm)
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g8z2 e RE5SRg§8%88 s558 ¢ p :
W A [ [
o CFsy
EtO
5b
Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Spectrometer spect
3 Solvent [enle)
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment b
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time  1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2286.8
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
l Al H L | . bl o
T T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1
f1 (ppm)
Q CFy RN
3 : $ $ $: 3 Parameter Value
B \\/ \'}/ 1 Origin Bruker
Analytik
5b GmbH
2 Spectrometer  drx400
3 Solvent CDcl3
4 Temperature 293.6
5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 813
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75551.6
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
|
[
g8 g
- =
T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(OO ) -110 -120 -130 -140 -150 -160 -170 -180 -190 -2C
ppm,
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nmowo nnTm o
2 o0 ) Mm@ —_—
N 15 memm e Parameter Value
1 Origin UXNMR,
CF3 Bruker
Analytische
Messtechnik
GmbH
FiC 2 Spectrometer drx400
5c 3 Solvent o3
4 Temperature 293.5
5 Pulse 2930
Sequence
& Experiment 1D
7 Numberof 8
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1668.1
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
\. J \-. I o, A A
e T T
8= 8 8
oo o o
T T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
2333 CEHEREYTRIREaRIIA 3R 8RR S
coaa MM OGS OO NN NS NN TANDS G o == O =
SR8R aoa0o9NyNNNgNgNaNNNNDSe8S b3
pinininininininiinind
S e (= N\ |
CF3 Parameter Value
1 Origin Bruker
BioSpin
GmbH
F3C 5¢ 2 Spectrometer  spect
3 Solvent cDcl3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment i)
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2285.5
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
l A, 1 " L |
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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CFs SREIHYE
33333553 Parameter Value
/e 1 Origin Brul}erk
Analytil
FsC 5c GmbL
2 Spectrometer  drx400
3 Solvent CDCl3
4 Temperature 293.6
5 Pulse Sequence zgfign
6 Experiment b1n)
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000

Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46

Frequency
13 Spectral Width  75188.0
14 Lowest -75243.6
Frequency
15 Nudleus 19F

16 Acquired Size 65536
17 Spectral Size 131072

T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2(

f1 (ppm)
RRRR —_—
Rt Parameter Value
V
1 Origin UXNMR,
CFy Bruker
o Analytische
Messtechnik
GmbH
5d 2 Spectrometer drx400
3 Solvent Cpcl3
4 Temperature 293.4
5 Pulse 2930
Sequence
6 Experiment o)
7 Number of 16
Scans
8 Receiver Gain 406
9 Relaxation 1.0000

Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584

Time

12 Spectrometer 400.13
Frequency

13 Spectral Width 8278.1

14 Lowest -1673.3
Frequency

15 Nudleus H

16 Acquired Size 32768
17 Spectral Size 65536

] | L [

0074 &=

102~
LA
1061
1061
2.00—=

r T T T T T T T T T T T T T T T T T T T 1

0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 05 -1
f1 (ppm)
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SR8R I oooooaNaNNNNDgS8es 8
= [ e |
CF Parameter Value
3
O2N 1 Origin UXNMR,
Bruker
Analytische
Messtechnik
§d GmbH
2 Spectrometer drx400
3 Solvent cociz
4 Temperature 293.7
5 Pulse 2gpg30
Sequence
6 Experiment pin}
7 Number of 1024
Scans
8 Receiver Gain 4598
9 Relaxation 2.0000
Delay
10 Pulse Width ~ 11.0000
11 Acquisition 1.3664
Time
12 Spectrometer 100.62
Frequency
13 Spectral Width 23980.8
14 Lowest -1915.7
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
1 L | L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
T28a54
333333 Parameter Value
.\&/ \// 1 Origin Bruker
CF, Analytk
0N GmbH
2 2 Spectrometer  drx400
3 Solvent [enle)
5d 4 Temperature 293.5
5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 645
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width 75188.0
13 Lowest -75501.1
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
| -1
[
8 8
- o
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 f -%00 ) -110  -120 -130 -140 -150 -160 -170 -180 -190 -2
1 (ppm,
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JARR/AR 28 2SS &
%:L‘“ “\; "w "I‘ Parameter Value
1 Origin Bruker
CF, BioSpin
OoN GmoH
< 2 Spectrometer  spect
3 Solvent cpcl3
OMe 4 Temperature 298.1
Se 5 Pulse Sequence 2zg30
6 Experiment pin}
7 Number of 16
Scans
8 Receiver Gain 256
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Acquisition Time 3.1720
12 Spectrometer ~ 500.19
Frequency
13 Spectral Width  10330.6
14 Lowest -2081.9
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
\A . L A [
) T i\ i T
a8 8 8 & 8
co — o o =]
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
2225 s & RGIERE:E s 8 B
2223 T BEEREZZE gaup g #
S | s G S |
CFa Parameter Value
OzN 1 Origin Bruker
BioSpin
GmbH
OMe 2 Spectrometer spect
Se 3 Solvent CDcl3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 1
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 11011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2287.1
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
l ] I | “ 1 1 ! (W} -
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 a %00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm
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O.N Parameter Value
W W 1 Origin Bruker
Analytik
OMe GmbH
5e 2 Spectrometer  drx400
3 Solvent CDCl3
4 Temperature 293.6
5 Pulse Sequence zgfign
6 Experiment 1D
CFy 7 Numberof 16
Scans
8 Receiver Gain 724
Internal Standard 9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75507.9
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
|1
g =2
- o
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2(
f1 (ppm)
BRRIIIRE883I 333333578885 558
“.'r'r'ri't'ft':';')?';;"'r'\'r"'r'}'}'.*ﬂw Parameter Value
S —
1 Origin Bruker
CF3 BioSpin
GmbH
2 Spectrometer  spect
CN 3 Solvent cnciz
4 Temperature 298.2
5f 5 Pulse Sequence 2930
6 Experiment b
7 Number of 16
Scans
8 Receiver Gain 228
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer 500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2083.0
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
. A .
ry '
898 8
on— o
T T T T T T T T T T T T T T T T T T T 1
.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 -0.5 -1
f1 (ppm)

SI-103



ames  25z3273585% 52 mxge o
2228 ARNRRSARASES sxz8 3
RV e
Parameter Value
CFa 1 Origin Bruker
BioSpin
GmbH
CN 2 Spectrometer  spect
3 Solvent CDCI3
5f 4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2288.4
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
| I ' I ( } ) I
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
g2z
o $’ 4 Parameter Value
\V 1 Origin Bruker
BioSpin
GFs Gmm
2 Spectrometer spect
3 Solvent cocl3
CN 4 Temperature  299.1
5f 5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82658.6
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©0F3
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(OO )—110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm,
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753
752
7.46
7.44
730
7.29
7.29
727
727
564
563
562
561

Parameter

3 W V Value
1 Origin UXNMR,
CF3 Bruker
cl Analytische
Messtechnik
GmbH
Cl 2 Spectrometer drx400
59 3 Solvent cocls
4 Temperature 293.7
5 Pulse 2930
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
.J L‘ — JL L L A L
7R T
583 8 5
o] o o
T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
Ic&a SEEREISCHRAZSaRIRNER o
% woo MNO G CaOOEs T aeO00 O s
ELEE NNoNANNNNNNNNNE222S 3
RV e e
Parameter Value
CFsy
1 Origin Bruker
cl BioSpin
GmbH
cl 2 Spectrometer spect
59 3 Solvent CDcl3
4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 1
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 11011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2285.9
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
. ﬂ L A ), L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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CF3

Cl 333333 Parameter Value
W \V 1 Origin Bruker
Analytik
= 5 GmbH
9 2 Spectrometer  drx400
3 Solvent CDCl3
4 Temperature 293.5
5 Pulse Sequence zgfign
CFs 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 645
Internal Standard 9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75518.8
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
I} 1.
|
g 8
- o
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2
f1 (ppm)
ocn——ococcoooen —ocoao
229998 snnTIIE 5200
T PREnEnEnEE R w Parameter Value
1 Origin Bruker
BioSpin
GmbH
CF. 2 Spectrometer  spect
3 3 Solvent cncl3
fo) 4 Temperature 298.2
Jj\ 5 Pulse Sequence 2g30
F.C N 6 Experiment D
H 7 Number of 16
5h Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer 500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.6
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
J W J L 1 A l o
T 7y T T
& 88 8 &
S Aol o =]
r T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
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onTo NMMm NOMO RO MBES OO T
R332 mMSRT SSS2RRARGEERAREI =
o w o MVT T MM BBOTNOOT DT AN == o
2888 nRLLY MNNNNNNSNIZDD8S828 H
R PP NV
CF, Parameter Value
1 Origin Bruker
o BioSpin
PN GmbH
F;;C ” 2 Spectrometer  spect
3 Solvent CDCI3
5h 4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.4
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
] It J | L L A [
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
ARRARE 7
323338323 & Parameter Value
= 1 Origin Bruker
CFy BioSpin
GmbH
o] 2 Spectrometer spect
AL oF 3 Solvent coci3
F;,C H 3 4 Temperature 298.8
5h 5 Pulse Sequence zgfign
Intemal Standard © Bxperiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82292.7
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
[ |
g2 3
- = -
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 ¢ -(100 )-110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm,
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Cocmmn TT Moo= me o =
TImmmmacaaaa ninnn @
'Lw\ w w T Parameter Value
1 Origin UXNMR,
CF3 Bruker
Analytische
Messtechnik
GmbH
MeO 5i 2 Spectrometer drx400
3 Solvent CDcl3
4 Temperature 293.3
5 Pulse 2930
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 144
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 14.5000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
. JL . L
T i\ f ¥ T
& 8 8 g 8
— ol o ™M o
T T T T T T T T T T T T T T T T T T T 1
.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 -0.5 -1
f1 (ppm)
S8R
jrpelie Parameter Value
~ 1 Origin Bruker
Analytik
CFs GmbH
2 Spectrometer  drx400
3 Solvent cpcl3
MeO 5i 4 Temperature  293.3
I 5 Pulse Sequence zgfign
6 Experiment 10
7 Number of 16
Scans
8 Receiver Gain 362
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -75550.0
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
CF5
Intemal Standard
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 f-l(UU ) -110  -120  -130 -140 -150 -160 -170 -180 -190 -2C
1 (ppm;
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u\; »\:\r\'\r\:\r\nr\l\mmmmmmmm = parameter Value
1 Origin UXNMR,
CF, Bruker
Analytische
Messtechnik
| GmbH
/N 2 Spectrometer drx400
Boc 5 3 Solvent CDcl3
) 4 Temperature 293.3
5 Pulse 2930
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 144
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 14.5000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.7
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
T T T T T T
& 88 87 8 g R
S HOo A o o o
r T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
ounae e @ wo-owomun
2288 e 2 22223829 amzo oo @
Bwwa g W moTemous —OON G g
SRER s o S8S08Z2 geeR 53 &
RV | N [PV |
CFa Parameter Value
1 Origin Bruker
|‘ BioSpin
N GmbH
Boc’ 5§ 2 Spectrometer  spect
3 Solvent CDcl3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 1
7 Number of Scans 768
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 11011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2288.8
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
l | . [l | L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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+61.85
61.86

Parameter Value
V 1 Origin Bruker
CF, Analytik
GmbH
I 2 Spectrometer  drx400
N 3 Solvent CDCl3
Boc/ 5j 4 Temperature  293.3
5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 724
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -75552.3
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
CFy
Internal Standard
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2C
f1 (ppm)
RRARNAARARB8S843IRRNNEN §RIIun zzszggesesses
RN I N w‘ w“‘”? AN Parameter Value
1 Origin UXNMR,
CF3 Bruker
Analytische
Ph Messtechnik
GmbH
5k 2 Spectrometer drx400
3 Solvent CDcl3
4 Temperature 295.9
5 Pulse 2930
Sequence
6 Experiment D
7 Number of 16
Scans
8 Receiver Gain 456
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Spectrometer 400.13
Frequency
12 Spectral Width 8278.1
13 Lowest -1668.1
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
4 J I A | | L.-
7Y T TT T
8aA 8 HA 8
o el o S ool
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
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CFa Parameter Value
1 Origin Bruker
Ph BioSpin
GmbH
5k 2 Spectrometer spect
3 Solvent cocl3
4 Temperature 300.3
5 Pulse Sequence zgpg30
6 Experiment pin}
7 Number of Scans 1024
8 Receiver Gain 191
9 Relaxation Delay 2.0000
10 Pulse Width 10.8000
11 Spectrometer 100.62
Frequency
12 Spectral Width  24038.5
13 Lowest -1958.4
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
J I A A
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
e
CF3 32323 Parameter Value
\\\/ 1 Origin Bruker
Ph Analytik
GmbH
5k 2 Spectrometer  drx400
3 Solvent coci3
4 Temperature 295.9
5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 10
Scans
8 Receiver Gain 813
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -74962.0
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
fo
8 &
- =
T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 ‘ EIOO ) -110  -120 -130 -140 -150 -160 -170 -180 -190
1 (ppm;
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mMonoONTMMN oMM MAN S —OoQgNT M @unm =
CRBRRRRBRBBANNANNNNN QT 202D mmmm
Ww—‘mw "qp Parameter Value
1 Origin UXNMR,
CFs Bruker
Sy Analytische
Messtechnik
GmbH
51 2 Spectrometer drx400
3 Solvent cociz
4 Temperature 293.8
5 Pulse 2930
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 575
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.0000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1673.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
JU J . .
7T T T
8% 8 8 8
— M m o o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
CFa EEREE T
S b L Parameter Value
OO ~ N 1 Origin Bruker
Analytik
5] GmbH
2 Spectrometer  drx400
3 Solvent cpcl3
4 Temperature  292.3
5 Pulse Sequence zgfign
6 Experiment 10
7 Number of 16
Scans
8 Receiver Gain 813
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75535.7
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
CF3
| Internal Standard
L
[
g8 8
- =
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 ¢ -1(00 ) -110  -120 -130 -140 -150 -160 -170 -180 -190 -2C
1 (ppm;
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Ly e Parameter Value
1 Origin Bruker
Ohe g BioSpin
CF, GmbH
2 Spectrometer  spect
3 Solvent cpcl3
4 Temperature 298.2
7a 5 Pulse Sequence zg30
6 Experiment pin}
7 Number of 16
Scans
8 Receiver Gain 362
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.9
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
l JL ) Y
TR T f
% 888 & g
— —— O o ™M
T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
EERE z IRIRBREARENYE T nazan s
S8588 2 EEERELREEERE R E
RV L S | R |
Ohe Parameter Value
CF3 1 Origin Bruker
BioSpin
GmbH
2 Spectrometer spect
7a 3 Solvent cocl3
4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 1
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2286.4
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
| [l
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 a %00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm
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61.17
61.18
61.19

Parameter Value
~ 1 Origin Eruklerk
Analytil
Ohe Gmb;{i
CF3 2 Spectrometer spect
3 Solvent cocl3
4 Temperature 297.4
5 Pulse Sequence zafign
7a 6 Experiment 1D
7 Number of 7
Scans
8 Receiver Gain 406
9 Relaxation 1.0000
Delay
10 Pulse Width 25.2000
11 Spectrometer  470.55
Frequency
12 Spectral Width  100000.0
13 Lowest -97196.0
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Intemal Standard
T T T T T T T T T T
0 -10 -20 -30 40 -50 -60

7b

T T T T T T T T T T T
-70 -80 -90 -100)-110 -120 -130 -140 -150 -160 -170 -180 -1%0 -200

f1 (ppm
Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Spectrometer  spect
3 Solvent CcDCl3
4 Temperature 298.2
5 Pulse Sequence zg30
6 Experiment i)
7 Number of 16
Scans
8 Receiver Gain 456
9 Relaxation 1.0000
Delay

10 Pulse Width 15.7000
11 Spectrometer ~ 500.19

Frequency
12 Spectral Width  10330.6
13 Lowest -2082.9
Frequency
14 Nudeus H

15 Acquired Size 32768
16 Spectral Size 65536

L

-
100 e ———
0984 T ——

T T T T T T T T T T T T T
5.5 5.0 4.5 4.0
f1 (ppm)
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Br Parameter Value
CFa 1 Origin Bruker
BioSpin
GmbH
2 Spectrometer  spect
7b 3 Solvent CDCI3
4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2287.4
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
| AL h
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
5R&
3335 Parameter Value
~ 1 Origin Bruker
Analytik
Br GmbH
CF» 2 Spectrometer  drx400
3 Solvent CDcl3
4 Temperature 293.0
7b 5 Pulse Sequence zafign
6 Experiment 1
7 Number of 16
Scans
8 Receiver Gain 90
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -75511.3
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
CF,
Internal Standard
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 fl-}OO ) -110  -120 -130 -140 -150 -160 -170 -180 -190 -2
ppm,
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S MLTmmmMN @OTOALMIT Mo o -
TTImmmmmmn Gaa oo ®oRe @on S @
N M M e 191515 155 0 @n 1 6 1 I o Parameter Value
1 Origin UXNMR,
Br Bruker
CF. Analytische
3 Messtechnik
GmbH
2 Spectrometer drx400
OPMB 3 Solvent CDcl3
4 Temperature 293.2
Tc 5 Pulse 2930
Sequence
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 228
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 14.5000
11 Acquisition 3.9584
Time
12 Spectrometer 400.13
Frequency
13 Spectral Width 8278.1
14 Lowest -1668.1
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
1 L L
O T T f
G a2 8 Iy &
Sm oA — o o
T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
cwmn T o~ couNTmoomMrL oY
2an0S 5 R S20535%588mSAsm amazo o o
mmm e < Nocouma——oTem S2MmMOR & bl
SS88 n 9 aoNNNNNNNIDID $8288 R 2
R I LN P I
Br Parameter Value
CF3 1 Origin Bruker
BioSpin
GmbH
2 Spectrometer spect
OPMB 3 Solvent CDcl3
7 4 Temperature 298.2
c 5 Pulse Sequence zgpg30
6 Experiment 1
7 Number of Scans 768
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 11011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2304.1
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
| I_ 1 L "
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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&R
33 Parameter Value
B Y 1 Origin Bruker
r Analytik
GmbH
2 Spectrometer  drx400
3 Solvent CDCl3
OPMB 4 Temperature 293.7
5 Pulse Sequence zgfign
7c 6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 813
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -75507.9
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
CF,
Internal Standard
T T T T T T T T T T T T T T
-10 -20 -60 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
f1 (ppm)
3008 SRARR00WMEa283 3
'\\\Vh A ARG B S W T Parameter Value
Me 1 Origin Bruker
: BioSpin
N-N GmbH
! V. 2 Spectrometer  spect
3 Solvent cocl3
7d 4 Temperature 298.2
5 Pulse Sequence 2zg30
6 Experiment 10
7 Number of 16
Scans
8 Receiver Gain 322
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer 500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.9
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
l " {_A [ A
i) T !
g 8 8
— — o
T T T T T T T T T T T T T T T T
8.5 8.0 7. 6.0 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
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Snae8l MSTIERE GSES 823 mgmag o
e TonNNaw Bmeg —am —eaNS e
SSR]S TEESES8  f2883% S22 Zgesgs 8
e ==L NV 2N SR |
Me Parameter Value
CFy N L
N/’ o) 1 Origin Bruker
BioSpin
/ b I GmbH
Spectrometer  spect
7d Solvent cocl3

Temperature 298.2
Pulse Sequence zgpg30
Experiment 10
Number of Scans 1024
Receiver Gain 2050
Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79

W NN s W N

Frequency
12 Spectral Width  29761.9
13 Lowest -2286.6
Frequency
14 Nudleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

| | .‘

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

amT
333 Parameter Value
\V 1 Origin Bruker
Me Analytik
CF; N N o GmbH
i 2 Spectrometer spect
7\ 3 Solvent coai3
4 Temperature 297.4
7d 5 Pulse Sequence zgfign
6 Experiment D
7 Number of 8
Scans
8 Receiver Gain 813
9 Relaxation 1.0000
Delay
10 Pulse Width 25.2000
11 Spectrometer  470.55
Frequency
12 Spectral Width  100000.0
13 Lowest -97203.5
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Intemal Standard
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200

f1 (ppm)
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SYYYYITISSANNANETERRRS 2= —_—
R D D L L R R v IR 23 parameter Value
Br 1 Origin Bruker
BioSpin
CF3 GmbH
2 Spectrometer  spect
Me 3 Solvent coci3
7e 4 Temperature 298.2
5 Pulse Sequence 2zg30
6 Experiment pin}
7 Number of 16
Scans
8 Receiver Gain 228
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer  500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2083.2
Frequency
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536
U l A [ ;_JJJL
T i\ T
58 8 g
— o — ™M
T T T T T T T T T T T T T T T T
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 -0.5
f1 (ppm)
@i~ w nhnoonoTone
Naao MANTART 0o M Tgonen 2
T T-cowsTmao S m T 2
B nRRaNNNNNY  RZRER Parameter Value o
RV S S "
Br 1 Origin Bruker
BioSpin
CF3 GmbH
2 Spectrometer  spect
Me 3 Solvent coci3
4 Temperature 298.2
7e 5 Pulse Sequence zgpg30
6 Experiment b
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2287.3
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
J | l I, 1 e L
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
1 (ppm)
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25
33 Parameter Value
\/ 1 Origin Bruker
Br Analytik
CF; GmbH
2 Spectrometer  drx400
Me 3 Solvent CDCl3
4 Temperature 293.0
7e 5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 813
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Spectrometer  376.46
Frequency
12 Spectral Width  75188.0
13 Lowest -75330.2
Frequency
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
CFsa
Internal Standard
T T T T T T T T T T T T T T T T T T T 1
-10 -20 30 -40 -50 -60 70 -80 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2
f1 (ppm)
-
S 2333388333393 53330688535335833538%8 23
T PR PP P P R R B T P T T P R B P TB A0 45 8D 80 4D 4D 1D W5 1D 18 D i V Parameter Value
R e PRI e 2
1 Origin Bruker
o] CF, BioSpin
GmbH
H Me 2 Spectrometer  spect
3 Solvent cnciz
4 Temperature 298.2
f 5 Pulse Sequence 2930
6 Experiment b
7 Number of 16
Scans
8 Receiver Gain 203
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Spectrometer 500.19
Frequency
12 Spectral Width  10330.6
13 Lowest -2082.4
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536

pa——
-

1.2
1067
1 109/

4 0%~
4108

r T T T T

.0 105 100 95 9.0 85

T T T T T T T

0 5 .5 40 35 30 25 20 15 10 05 0.0 -05 -1

o | 100

@
=]
N
w

7.0 6.5 5 5.0 4
f1 (ppm)
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f1 (ppm)

mT o ~ MmN oTmOoONG omu n®mon
Tewm o THBRLMATOTNS 29T~ -4
E o e o SrnN-coEoYNS oSooo® A
SRR8 2 nomonNNSNNNS 58528 -]
RVEE S\ [
le) CF, Parameter Value
1 Origin Bruker
H Me BioSpin
GmbH
7f 2 Spectrometer  spect
3 Solvent CDCI3
4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2304.1
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536
L Ml I 1 1 ) L Lo 1) L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
28 28
3% RR Parameter Value
v Y 1 Origin Bruker
BioSpin
Q N GmbH
Me 2 Spectrometer spect
3 Solvent cocl3
4 Temperature  299.1
7 5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
CF3 10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
Internal Standard . 52650.4
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
|
|
8 3
- =
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
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G22833228850R0 RRRAAANRARARANS AAANNS8333393IT9TTTLIIRR
B N R L R D Value
ey N kel e — e N R
Sw——
1 Origin Bruker
BioSpin
CF3 GmbH
2 Spectrometer  spect
Ts’N 3 Solvent cocl3
4 Temperature 298.5
79 5 Pulse Sequence 2zg30
6 Experiment pin}
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay

10 Pulse Width 15.0000
11 Spectrometer  400.13

Frequency
12 Spectral Width  8012.8
13 Lowest -1541.0
Frequency
14 Nudeus H

15 Acquired Size 32768
16 Spectral Size 65536

)-;

L
F
064 —=—

2,014

2041
- 3.00

4.04

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

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 -0.5 -1
f1 (ppm)
8832 g S3REshn 3 sesg 2 g8 %
SRE8R = oNNNNN g 2 8883 2 &8 &7
S OSSNV N I Y
CF3 Parameter Value
1 Origin Bruker
N BioSpin
Ts” GmbH
79 2 Spectrometer  spect
3 Solvent CDcl3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment 1
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500

10 Pulse Width 9.7000
11 Spectrometer 125.79

Frequency
12 Spectral Width  29761.9
13 Lowest -2286.5
Frequency
14 Nudleus 13C

15 Acquired Size 32768
16 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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CF3

N
Ts™
79

-61.71
-61.73

<
N bW -

w0 o

1

Parameter Value
Origin Bruker
BioSpin
GmbH
Spectrometer  spect
Solvent cocl3

Temperature 298.8
Pulse Sequence zafign
Experiment 1D

Number of 16
Scans

Receiver Gain 191

Relaxation 1.0000
Delay

10 Pulse Width 16.5000

1 Spectrometer  376.46
Frequency

12 Spectral Width 89285.7

13 Lowest -82660.9
Frequency
14 Nudeus 19F

15 Acquired Size 65536
16 Spectral Size 131072

CF3

Internal Standard

.

10 0 -0 -20

T T T T
-30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -1

T T T
80 -190 -200 -210

f1 (ppm)
@ o 22HFES Anmmmmme®
I NRNGN NN daHaSasao
VoV NN NN
CF3
Parameter Value
"Bu 1 Origin Bruker
BioSpin
N. GmbH
Ts 2 Spectrometer  spect
7h 3 Solvent coal3
4 Temperature 297.8
5 Pulse Sequence 2g30
6 Experiment ]
7 Number of 16
Scans
8 Receiver Gain 106
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer 400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1535.4
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
J _ _ _
T T TT i 7 T T
g8 8 5 8 354 8 8
o o — — ™Mo~ - ™
T T T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -10

4.0
f1 (ppm)
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Z=358 & Sa358383 Smeam o 528392 g
E588 ¢ GERR38E  Egaas 3 faans o
S I SN |~ | NIV |
CF3
“Bu
7h N\Ts
Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Spectrometer spect
3 Solvent cociz
4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment D
7 Number of Scans 1024
8 Receiver Gan 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Spectrometer 125.79
Frequency
12 Spectral Width  29761.9
13 Lowest -2287.5
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
l LL |
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
a
4 Parameter Value
1 Origin Bruker
BioSpin
CF3 Gmm
By 2 Spectrometer spect
3 Solvent cocl3
N. 4 Temperature 298.9
7h Ts 5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82659.7
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
1
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 fl-l(OO )—110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm,
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2 R AR AR AN R R8asaREa8] 25
wwmw "(1; Parameter Value
1 Origin Bruker
BioSpin
¢ Gt
Me 2 Spectrometer  spect
3 Solvent cocl3
. 4 Temperature 298.7
7i 5 Pulse Sequence 2g30
& Experiment b
7 Number of 16
Scans
8 Receiver Gain 169
9 Relaxation 1.0000
Delay
10 Pulse Width 15.0000
11 Spectrometer  400.13
Frequency
12 Spectral Width  8012.8
13 Lowest -1540.9
Frequency
14 Nudleus H
15 Acquired Size 32768
16 Spectral Size 65536
J’M i L
i T T
588 8 2
i — o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
25
33 Parameter Value
Y 1 Origin Bruker
CF3 BioSpin
GmbH
Me 2 Spectrometer spect
3 Solvent Cpcl3
4 Temperature  299.0
7i 5 Pulse Sequence zgfign
& Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82660.1
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -200 -30 -40 -50 -60 -70 -80 -90 f<100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210

1 (ppm)
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BEZZEBREEE RIIERERRRES BnaR 28
W (Aﬂ—‘-‘-‘—"‘_ﬂ l “ V \ / Parameter Value
1 Origin Bruker
BioSpin
Me e GmbH
CF; O 2 Spectrometer  spect
g ’X@V‘e 3 Solvent cocl3
SO Me 4 Temperature  298.2
OO 5 Pulse Sequence 2zg30
8 6 Experiment pin}
7 Number of 16
Scans
8 Receiver Gain 322
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Acquisition Time 3.1720
12 Spectrometer  500.19
Frequency
13 Spectral Width  10330.6
14 Lowest -2081.9
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
L X A lLlU{
T T T T 7
& 8 88 8 ®R3
™M ™M — — — wnuwm
T T T T T T T T T T T T T T T T T T T 1
.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 -0.5 -1
f1 (ppm)
283IR233852308R888 o aona ze
Me e AENRALREERERRLR : s e
CFy O s —— | - Vv
Bf N Me Parameter Value
OO O Me 1 Origin Bruker
BioSpin
GmbH
8 2 Spectrometer spect
3 Solvent b3
4 Temperature 298.2
5 Pulse Sequence zgpg30
6 Experiment b
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2286.4
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ) %00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm
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66.60
66.63

Me e Parameter Value
CF; O Y 1 Origin Bruker
8 Me Analytik
~0" Me GmbH
2 Spectrometer  drx400
8 3 Solvent CDCl3
4 Temperature 293.9
5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 724
9 Relaxation 1.0000
Delay
10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46
Frequency
13 Spectral Width  75188.0
14 Lowest -75621.6
Frequency
15 Nudleus 19F
16 Acquired Size 65536
17 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 £l -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -20
f1 (ppm)
SENRRRRRARRNRSMWMEEE355S 335353834573 PR
A A A S A S A S S A P =g R Rr- v R YT TTTTmmm PSRN Parameter Value
1 Origin UXNMR,
CFs Bruker
N Analytische
Messtechnik
GmbH
9 o 2 Spectrometer spect
3 Solvent CDcl3
4 Temperature 301.7
5 Pulse 2930
Sequence
6 Experiment D
7 Number of 16
Scans
8 Receiver Gain 256
9 Relaxation 1.0000
Delay
10 Pulse Width ~ 16.8000
11 Acquisition 3.1719
Time
12 Spectrometer 500.13
Frequency
13 Spectral Width 10330.6
14 Lowest -2085.3
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
L_A |
i i oo o
NEa58KBRE 8 s 8 2
SRR =] — o o o
T T T T T T T T T T T T T T T T T T T 1
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 -0.5 -1
f1 (ppm)
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SERBIIREERES8RRTAZERELIRZE = w
G MM MM MM MmN~ GG 0300 ®mM 55505 NS @ A @
nMonNoNOnNaNNNNNN NN NNNNNSNT N S
pinEnEnkninininRnEniniing)RBnEnEnEninininininiinke T I
——
Parameter Value
CF3
1 Origin Bruker
A BioSpin
GmbH
0 2 Spectrometer  spect
9 3 Solvent cocl3
4 Temperature 298.2
5 Pulse Sequence 2gpg30
6 Experiment 10
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time  1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2288.5
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
Jl I 1 Lea "
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
=3
23 Parameter Value
Y 1 Origin Bruker
CF3 BioSpin
GmbH
=X 2 Spectrometer spect
3 Solvent cocl3
o) 4 Temperature  299.0
9 5 Pulse Sequence zgfign
6 Experiment 1D
7 Number of 16
Scans
8 Receiver Gain 191
9 Relaxation 1.0000
Delay
10 Pulse Width 16.5000
11 Spectrometer  376.46
Frequency
12 Spectral Width 89285.7
13 Lowest -82662.0
Frequency
14 Nudleus 19F
15 Acquired Size 65536
16 Spectral Size 131072
©/CF3
Internal Standard
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 f-l(OO )—110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm;
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Paramet Value
er (f2,f1)
Origin  Bruker
BioSpin

X GmbH

Spectro spect
meter

© Solvent CDCI3

Temper 298.2
ature

-

~

©
aow

5 Pulse noesyg
Sequen pph
ce

Experim NOESY
ent

o

i

-

Number 2
of
o Scans
Receive 362
r Gain
Relaxati 1.5000
= o on
Delay
2 10 Puse  15.700
idth 0

)

LY
o

P ' e @ L3 11 Acquisiti 0.2008

L on Time

—— ‘ ' o ' 12 Spectro (500.19
meter
Frequen 500.19)
cy

13 Spectral (5102.0
Width

.

5102.8)

Lo 14 Lowest (-206.6

' Frequen ,

——— { ) <y -206.5)

L7 15 Nucleus (1H,
H)

f1 (ppm)

16 Acquire (1024,
-8 dSize  256)

) 17 Spectral (1024,
Size 1024)

486
4.85
4.10
4.08
405
4.03

Parameter Value

—5.08

L
o
A

1 Origin UXNMR,
Bruker

Analytische
CF3 F—\N Messtechnik

N.z GmbH

Spectrometer drx400
OO Solvent CéD6
Temperature 293.9

Pulse 2030
Sequence

Experiment 1

Number of 16
Scans

Receiver Gain 362

Relaxation 1.0000
Delay

10 Pulse Width ~ 16.0000
11 Acquisition 3.9584

o vswN

~

w0 o

Time

12 Spectrometer 400.13
Frequency

13 Spectral Width 8278.1

14 Lowest -1712.5
Frequency

15 Nudleus H

16 Acquired Size 32768
17 Spectral Size 65536

AR T T T

odagy g g 2

N A o o o
T

T T T T T T T T T |
4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
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564

460
458
457
455

'T—W- 4// W '/,g) \\V Parameter Value
1 Origin Bruker
BioSpin
CF3 F\N Gmbﬂ
N\¢ 2 Spectrometer  spect
OO 3 Solvent cocl3
4 Temperature 298.2
1 5 Pulse Sequence 2zg30
6 Experiment D
7 Number of 16
Scans
8 Receiver Gain 256
9 Relaxation 1.0000
Delay
10 Pulse Width 15.7000
11 Acquisition Time 3.1720
12 Spectrometer  500.19
Frequency
13 Spectral Width  10330.6
14 Lowest -2081.9
Frequency
15 Nudleus H
16 Acquired Size 32768
17 Spectral Size 65536
_ I l e
T A 7% 1 T
8583 88 5 8
T oA SO0 — -
r T T T T T T T T T T T T T T 1
0 8.5 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 -0.5 -1
f1 (ppm)
RCARERIANRLRESESRSIART LYY
e R EEEEEEEEEEEEE G323
e N L
Parameter Value
CFs =\ 1 Origin Bruker
BioSpin
Nz Gmbﬂ
2 Spectrometer  spect
3 Solvent CDcl3
1" 4 Temperature 298.2
5 Pulse Sequence 2zgpg30
6 Experiment i)
7 Number of Scans 1024
8 Receiver Gain 2050
9 Relaxation Delay 0.1500
10 Pulse Width 9.7000
11 Acquisition Time 1.1011
12 Spectrometer 125.79
Frequency
13 Spectral Width  29761.9
14 Lowest -2288.2
Frequency
15 Nudleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
LM,
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 o %00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm
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67.32
67.35

Parameter Value

v 1 Origin Bruker
Analytik

GmbH

Spectrometer  drx400

Solvent cocl3

Temperature 293.9
Pulse Sequence zafign
Experiment 1D

Number of 16
Scans

Receiver Gain 645
Relaxation 1.0000
Delay

10 Pulse Width 27.0000
11 Acquisition Time 0.8716
12 Spectrometer  376.46

NG bW

w0 o

Frequency
13 Spectral Width 75188.0
14 Lowest -75626.8
Frequency
15 Nudleus 19F

16 Acquired Size 65536
17 Spectral Size 131072

©/CF 3

Internal Standard

-40 -50 -60 -70 -80 -90 -100 -110 -120 -130  -140 -150 -160 -170 -180 -190 -20
f1 (ppm)
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