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(A) Experimental Section.

Commercially available starting materials, reagents, catalysts, anhydrous and degassed solvents were used without further
purification. Flash column chromatography was performed with Merck Silica gel 60 (230-400 mesh). The solvents for column
chromatography were distilled before the use. Thin layer chromatography was carried out using Merck TLC Silica gel 60 Fzs4 and
visualized by short-wavelength ultraviolet light or by treatment with potassium permanganate (KMnQa) stain. 'H, 3C and °F NMR
spectra were recorded on a Bruker 400 and 600 MHz at 20C. All *H NMR spectra are reported in parts per million (ppm) downfield of
TMS and were measured relative to the signals for CHCl3 (7.26 ppm) and DMSO (2.50 ppm). All 13C{*H} and **F{*H} NMR spectra were
reported in ppm relative to residual CHCl3 (77.00 ppm) or DMSO (39.70 ppm) and were obtained with 'H decoupling. Coupling
constants, J, are reported in Hertz (Hz). Gas chromatographic analyses was performed on Gas Chromatograph Mass Spectrometer
GCMS-QP2010 Ultra instrument. Mechanochemical synthesis was performed using the Retsch MM400 mill Liquid chemicals were
dosed using gas tight micro syringes. Isolation of obtained compounds was achieved by column chromatography on Silica gel. All
commercially available compounds were purchased from appropriate vendors.
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(A-1) Scope of reagents used
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Scheme S1. List of amide substrates used for trifluoromethylation.
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(A-2) Reaction procedures with optimised reaction conditions.

Synthesis of trifluoromethyl arenes.

General procedure for the in-solution attempts:
Inside a glovebox, starting amide (1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1 mmol, 1.1 equiv.), CFsSiMes (185 mg,
1.3 mmol, 1.3 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.) were
weighed and placed successively into an Ace Pressure Tube equipped with a magnetic stir bar. Finally, 10 mL of an appropriate solvent
was added inside the glovebox, then the reaction vessel was capped with a stopper. Subsequently, the Pressure Tube was taken out of
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the glovebox and heated at appropriate temperature for 24 hours. Upon completion, the reaction mixture was cooled to room
temperature and analysed by TLC and GS MS. Finally, the reaction mixture was concentrated under vacuum, the formed crude was
washed with water, filtrated and dried. The residue was subjected to preparative column chromatography on Silica gel using
hexane/ethyl acetate mixtures.

General procedure for the solid-state reaction:

Inside a glovebox, a stainless steel 5 mL grinding vessel equipped with four balls (stainless steel, ®=5 mm) was loaded consecutively
with an appropriate amide (1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1 mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol,
3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.) and 0.1 mL of 1,4-dioxane. Lastly, CF3sSiMes3 (185 mg, 1.3
mmol, 1.3 equiv.) was added and the reaction vessel was properly sealed. The reaction vessel was installed on the ball mill and the
content was pulverized at 30Hz for 90 minutes. After completion of the reaction, the content of the vessel was directly subjected to
flash chromatography on silica gel to isolate the desired compound using gradient elution.

Synthesis of aryl trifluoromethyl ethers.

General procedure for the in-solution attempts:

Inside a glovebox, a starting amide (1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1 mmol, 1.1 equiv.), 1-methyl-1,4-
diazabicyclo[2.2.2]octan-1-ium trifluoromethanolate (3) (318 mg, 1.5 mmol, 1.5 equiv.) BaTiOs; (700 mg, 3.0 mmol, 3.0 equiv.),
ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.) were weighed and placed successively into an Ace Pressure Tube
equipped with a magnetic stir bar. Finally, 10 mL of an appropriate solvent were added inside the glovebox, then the reaction vessel
was capped with a stopper. Subsequently, the Pressure Tube was taken out of the glovebox and heated at appropriate temperature for
24 hours. Upon completion, the reaction mixture was cooled to room temperature and analysed by TLC and GS MS. Finally, the reaction
mixture was concentrated under vacuum, the formed crude was washed with water, filtrated and dried. The residue was subjected to
preparative column chromatography on Silica gel using hexane/ethyl acetate mixtures.

General procedure for the solid-state reaction:

Inside a glovebox, a stainless steel 5 mL grinding vessel equipped with four balls (stainless steel, ®=5 mm) was loaded consecutively
with an appropriate amide (1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1 mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol,
3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.) and 0.1 mL of 1,4-dioxane. Lastly, freshly prepared salt 3 (1-
methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.) was added and the reaction vessel was
properly sealed. The reaction vessel was installed on the ball mill and the contents were pulverized at 30Hz for 90 minutes. After
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completion of the reaction, the content of the vessel was directly subjected to flash chromatography on silica gel to isolate the desired
compound using gradient elution.

(B) Characterization of products.

1-(trifluoromethyl)naphthalene 2a
CF,

The title compound was prepared starting from amide 1a (171 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2a (164 mg, 0.84 mmol, 84%).

Colourless liquid. *H NMR (400 MHz, CDCls): 8 7.50 (t, 1H, 3J = 7.8 Hz, CHar), 7.55 — 7.65 (m, 2H, CHas), 7.86 (d, 1H, 3/ = 7.3 Hz, CHar),
7.92 (dd, 1H, 3/=7.5Hz, *J = 1.1 Hz, CHa/), 8.02 (d, 1H, 3/ = 8.3 Hz, CHa/), 8.2 (dd, 1H, 3/ = 8.4 Hz, *J = 0.8 Hz, CHa/).

13C{*H} NMR (100 MHz, CDCl3): & 124.2, 124.3 (q, Jcr = 2.3 Hz), 124.7 (q, Jc-r = 6.0 Hz), 124.8 (q, Ycr = 274.0 Hz,), 126.0, 126.6, 127.6,
128.8,129.0, 133.7, 133.9.

19F NMR (376 MHz, CDCl3): 6 -59.74 (s, 3F, CF3).

MS (GC, 70eV): m/z (%) = 196 (M+, 100), 177 (16), 146 (31).

Anal. calcd. for C11H7F: C, 67.35; H, 3.60. Found: C, 67.49; H, 3.53.

1-(trifluoromethoxy)-4-(trifluoromethyl)benzene 2b
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CF;

OCF;
The title compound was prepared starting from amide 1b (205 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2b (174 mg, 0.85 mmol, 85%).
Colourless liquid. *H NMR (400 MHz, CDCls): 6 7.33 (d, 2H, 3/ = 8.5 Hz, CHa), 7.68 (d, 2H, 3/ = 8.7 Hz, CHa/).
13¢{H} NMR (100 MHz, CDCl3): 6 120.3 (g, Yc.r = 259.0 Hz, OCF3), 120.9, 123.6 (q, Ycr = 272.0 Hz, CF3), 127.3 (q, Je.r = 3.7 Hz), 129.1 (q,
Jer = 33.8 Hz), 151.6.
19F NMR (376 MHz, CDCl3): & -62.55 (S, 3F, CFs3), -57.92 (S, 3F, OCFs).
Anal. calcd. for CsHaFsO: C, 41.76; H, 1.75. Found: C, 41.92; H, 1.69.

1-methoxy-3-(trifluoromethyl)benzene 2c

CF;

OMe

The title compound was prepared starting from amide 1c (151 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2c (146 mg, 0.83 mmol, 83%).

Colourless liquid. *H NMR (600 MHz, CDCl3): & 3.90 (s, 3H, OCH3), 7.13 (dd, 1H, 3/ = 8.4 Hz, *J = 2.5 Hz, CHa/), 7.19 (d, 1H, %) = 2.6 Hz,
CHar), 7.27 (s, 1H, CHar), 7.44 (t, 1H, 3J = 8.0 Hz, CHa).
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13C{*H} NMR (151 MHz, CDCI3): § 55.4, 110.8 (q, Jc-r = 3.0 Hz), 117.3 (q, Jcr= 4.5 Hz), 117.5, 124.0 (q, Ycr=273.3 Hz), 129.9, 131.8 (q,
Jer=31.7 Hz), 159.7.

19F NMR (564 MHz, CDCI3) 6 -62.8 (s, 3F, CF3).

Anal. calcd. for CgH7F30: C, 54.55; H, 4.01. Found: C, 54.51; H, 3.92.

1,2-dichloro-3-(trifluoromethyl)benzene 2d

CF,
Cl

Cl

The title compound was prepared starting from amide 1d (190 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2d (195 mg, 0.91 mmol, 91%).

Colourless liquid. *H NMR (600 MHz, CDCls): 6 7.33 (t, 1H, 3/ = 8.0 Hz, CHar), 7.65 (m, 2H, CHa/).

13¢{*H} NMR (151 MHz, CDCl3): 6 122.4 (q, Ycr= 273.3 Hz), 125.8 (q, Jc-r = 6.0 Hz), 127.2, 130.4 (q, Jcr = 31.7 Hz), 131.0, 133.7, 135.3.
19F NMR (564 MHz, CDCl3) 6 -63.0 (s, 3F, CF3).

MS (GC, 70eV): m/z (%) = 214 (M+, 100), 216 (64), 197 (13), 195 (17), 181 (18), 179 (52).

Anal. calcd. for C;H3F3Cl,0: C, 39.11; H, 1.41. Found: C, 39.23; H, 1.52.

1-bromo-3-fluoro-2-(trifluoromethyl)benzene 2e

CF;

The title compound was prepared starting from amide 1e (218 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-

S9



dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2e (194 mg, 0.80 mmol, 80%).

Colourless liquid. *H NMR (400 MHz, CDCls): 6 7.15 (dd, 1H, 3/ = 11.1 Hz, 4/ = 8.4 Hz, CHa/), 7.35 (td, 1H, 3/ = 8.2 Hz, %/ = 5.3 Hz, CHa/),
7.52 (d, 1H, 3/ = 8.1 Hz, CHa/).

13C{1H} NMR (100 MHz, CDCl3): § 116.5 (d, Jor = 23.6 Hz), 118.6 (qd, Jor = 32.3 Hz, Jor = 12.0 Hz), 121.1, 122.1 (qd, Ycr = 274.6 Hz, Jcr
= 2.5 Hz), 130.9 (d, Jc.r = 3.6 Hz), 133.7 (d, Jcr = 10.2 Hz), 160.8 (d, YJcr = 261.2 Hz).

19F NMR (376 MHz, CDCl3): 6 -107.9 (qdd, 1F, J=31.7 Hz, J = 11.0 Hz, J = 5.1 Hz, CF), -56.6 (d, 3F, J = 31.7 Hz, CF3).

Anal. calcd. for C7HsF4Br: C, 34.60; H, 1.24. Found: C, 34.49; H, 1.11.

3-(trifluoromethyl)phenol 2f
CF;

HO

The title compound was prepared starting from amide 1f (218 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2f (125 mg, 0.77 mmol, 77%).

Yellowish liquid. *H NMR (600 MHz, CDCls): & 5.05 (s, 1H, OH), 7.00 (dd, 1H, 3/ = 8.2 Hz, *J = 2.6 Hz, CHa:), 7.08 (s, 1H, CHar), 7.20 (d, 1H,
J=7.7 Hz, CHar), 7.35 (t, 1H, 3/ = 7.9 Hz, CHa).

13C{1H} NMR (151 MHz, CDCl3): & 112.3 (q, Jcr = 3.0 Hz), 117.6 (q, Jcr = 3.0 Hz), 118.8, 123.7 (q, Ycr = 271.8 Hz), 130.2, 132.1 (q, Jcr =
31.7 Hz), 155.6.

19F NMR (564 MHz, CDCl3): 6 -62.8 (s, 3F, CFs3).

MS (GC, 70eV): m/z (%) = 162 (M+, 100), 143 (32), 114 (20).

Anal. calcd. for C;HsF30: C, 51.86; H, 3.11. Found: C, 51.96; H, 3.23.

1-nitro-4-(trifluoromethyl)benzene 2g
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CF;

NO,

The title compound was prepared starting from amide 1g (166 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2g (153 mg, 0.80 mmol, 80%).

Yellowish solid, mp 39 °C. 'H NMR (400 MHz, CDCls): § 7.85 (d, 2H, 3/ = 8.7 Hz, CHa), 8.37 (d, 2H, 3J = 8.6 Hz, CHa).

13¢{H} NMR (100 MHz, CDCl3): § 123.0 (q, Ycr = 272.8 Hz), 124.1, 124.8, 126.8 (q, Jor = 3.7 Hz), 136.2 (q, Jer = 33.7 Hz), 138.7, 150.1.
19F NMR (376 MHz, CDCls): 6 -63.24 (s, 3F, -CFs).

Anal. calcd. for C;H4F3NO;: C, 43.99; H, 2.11; N, 7.33. Found: C, 44.06; H, 2.17; N, 7.25.

1-methoxy-2-nitro-4-(trifluoromethyl)benzene 2h
CF;

O,N
OMe

The title compound was prepared starting from amide 1h (196 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2h (181 mg, 0.82 mmol, 82%).

Yellow solid, mp 48-49 °C. *H NMR (600 MHz, CDCl3): & 4.03 (s, 3H, OCHs), 7.21 (d, 1H, 3/ = 8.8 Hz, CHa,), 7.80 (dd, 1H, 3/ = 8.8 Hz, 4/ =
2.4 Hz, CHar), 8.11 (d, 1H,% = 2.5 Hz, CHay).
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13¢{'H} NMR (151 MHz, CDCl3): § 57.0, 114.0, 122.9 (q, Jc = 34.7 Hz), 123.3 (q, Yer = 271.8 Hz), 123.4 (q, Jer = 3.0 Hz), 131.1 (q, Jer =
3.0 Hz), 139.4, 155.4.

19 NMR (564 MHz, CDCls): 6 -62.0 (s, 3F, CF3).

MS (GC, 70eV): m/z (%) = 221 (M+, 44), 202 (26), 191 (62), 174 (100), 161 (40), 1610 (66), 145 (88), 141 (18), 132 (39), 126 (32).

Anal. calcd. for CsHsFsNOs: C, 43.45; H, 2.73; N, 6.33. Found: C, 43.61; H, 2.80; N, 6.36.

methyl 3-nitro-5-(trifluoromethyl)benzoate 2i
CF;

MeO
NO,

0]

The title compound was prepared starting from amide 1i (224 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2i (206 mg, 0.83 mmol, 83%).

Pale white solid, mp 35-37 °C.*H NMR (400 MHz, CDCl3): 6 4.04 (s, 3H, OCH3), 8.63 (s, 1H, CHar), 8.68 (s, 1H, CHar), 9.05 (s, 1H, CHar).
13C{*H} NMR (100 MHz, CDCl3): 6 53.3, 122.4 (q, Yc-r = 273.4 Hz), 124.4 (q, Jcr = 3.7 Hz), 127.5, 131.9 (q, Jcr = 3.5 Hz), 132.8 (q, Jcr =
34.7 Hz), 133.2, 148.5, 163.7.

19F NMR (376 MHz, CDCl3): § -62.96 (s, 3F, CFs).

Anal. calcd. for CoHgF3sNOg4: C, 43.39; H, 2.43; N, 5.62. Found: C, 43.29; H, 2.52; N, 5.70.

4'-(trifluoromethyl)-[1,1'-biphenyl]-2-carbonitrile 2j
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| CN

The title compound was prepared starting from amide 1j (222 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2j (220 mg, 0.89 mmol, 89%).

White solid, mp 103-104 °C.*H NMR (400 MHz, CDCl3): & 7.47 — 7.52 (m, 2H, CHa,), 77.66 — 7.70 (m, 3H, CHar), 7.73 — 7.75 (m, 2H, CHar),
7.78 (dd, 1H, 3/ =7.8 Hz, *J = 0.8 Hz, CHa/).

13¢{'H} NMR (100 MHz, CDCl3): § 111.3, 118.2, 124.0 (q, Ycr = 272.7 Hz), 125.7 (q, Jer = 3.7 Hz), 128.4, 130.0, 130.8 (q, Jcr = 32.5 Hz),
133.1,133.9,141.7, 143.8.

19F NMR (376 MHz, CDCl3): & -62.65 (s, 3F, CF3).

MS (GC, 70eV): m/z (%) = 247 (M+, 100).

Anal. calcd. for C14HsF3N: C, 68.02; H, 3.26; N, 5.67. Found: C, 68.13; H, 3.33; N, 5.51.

1-ethynyl-4-(trifluoromethyl)benzene 2k
CF;

The title compound was prepared starting from amide 1k (145 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2k (220 mg, 0.63 mmol, 63%).
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Colorless liquid. *H NMR (400 MHz, CDCls): § 3.19 (s, 1H, CH), 7.59 (br s, 4H, CHar).

13C{H} NMR (100 MHz, CDCl3): & 77.7, 80.3, 121.9 (q, Ycr = 272.6 Hz), 123.3 (q, Je.r = 3.8 Hz), 124.0 (d, Jer = 1.2 Hz), 128.6 (q, Jor = 32.8
Hz), 130.5.

19 NMR (376 MHz, CDCl3): 6 -63.0 (S, 3F, CFa).

Anal. calcd. for CoHsFs: C, 63.54; H, 2.96. Found: C, 63.42; H, 3.01.

2-chloro-4-(trifluoromethyl)benzonitrile 2|
CF;

Cl
CN

The title compound was prepared starting from amide 1l (180 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 21 (185 mg, 0.90 mmol, 90%).

White solid, mp 83-84 °C.'H NMR (400 MHz, CDCl3): & 7.66 (d, 1H, 3/ = 8.2 Hz, CHar), 7.80 (s, 1H, CHar), 7.84 (d, 1H, 3/ = 8.1 Hz, CHa).
13C{*H} NMR (100 MHz, CDCl3):  114.7,117.0, 121.0 (q, Ycr = 273.6 Hz), 124.1 (q, Jcr = 3.6), 127.2 (q, Jc-r = 3.8), 134.6, 135.7 (q, Jcr =
34.2), 137.8.

19F NMR (376 MHz, CDCl3): 6 -63.64 (s, 3F, CF3).

MS (GC, 70eV): m/z (%) = 205 (M+, 100), 186 (23), 170 (34).

Anal. calcd. for CgH3F3CIN: C, 46.74; H, 1.47; N, 6.81. Found: C, 46.61; H, 1.52; N, 6.95.

2-(trifluoromethyl)quinoline 2m

m
=
N CF

3
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The title compound was prepared starting from amide 1m (172 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2m (155 mg, 0.79 mmol, 79%).

White solid, mp 60-61 °C. 'H NMR (400 MHz, CDCls): 6 7.67 (ddd, 1H, 3/ = 8.1 Hz, *J =6.8 Hz, J =1.2 Hz, CHa/), 7.73 (d, 1H, 3J = 8.5 Hz,
CHar), 7.81 (ddd, 1H, 3/ = 8.5 Hz, %J = 6.9 Hz, J =1.5 Hz, CHa/), 7.89 (d, 1H, 3/ = 8.1, 1.4 Hz, CHa/), 8.22 (d, 1H, 3/ = 8.5, 1.1 Hz, CHa/), 8.34
(d, 1H, 3J = 8.5 Hz, CHa).

13C{1H} NMR (100 MHz, CDCls): & 116.8 (d, Jor = 2.10 Hz), 121.6 (q, Ycr = 275.1 Hz), 127.7, 128.6, 128.9, 130.1, 130.8, 138.1, 147.2,
147.9 (q, Jor = 34.6 Hz).

19F NMR (376 MHz, CDCls): 6 -67.5 (s, 3F, CF3).

MS (GC, 70eV): m/z (%) = 197 (M+, 100), 128 (77), 101 (16).

Anal. calcd. for CigHeF3N: C, 60.92; H, 3.07; N, 7.10. Found: C, 61.04; H, 3.19; N, 6.98.

2-(trifluoromethyl)pyrazine 2n

Ny CFs
(S

N
The title compound was prepared starting from amide 1n (180 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2n (185 mg, 0.71 mmol, 71%).
Colorless liquid. *H NMR (400 MHz, CDCls): & 8.73 (s, 1H, CHar), 8.83 (d, 1H, J = 2.3 Hz, CHa/), 7.73 (s, 1H, CHa),
13C{H} NMR (100 MHz, CDCl3): 6 121.0 (g, Yc.r = 272.8 Hz), 141.9 (q, Jcr = 3.3 Hz), 144.1 (q, Jor = 35.5 Hz), 144.4, 147.8.
19F NMR (376 MHz, CDCl3): & -67.85 (s, 3F, CF3).
Anal. calcd. for CsHsFsN3: C, 40.55; H, 2.04; N, 18.92. Found: C, 40.45; H, 1.96; N, 19.03.

5-(trifluoromethyl)pyridin-2-ol 20
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HN

The title compound was prepared starting from amide 10 (138 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 40 (106 mg, 0.65 mmol, 65%).

White solid, mp 145-146 °C. 'H NMR (400 MHz, DMSO-ds): & 6.51 (d, 1H, 3/ = 9.7 Hz, CHa/), 7.66 (dd, 1H, J = 9.7, 2.8 Hz, CHa:), 7.95 (q,
1H, J = 1.6 Hz, CHas), 12.22 (s, 1H, -OH).

13C{H} NMR (100 MHz, CDCls): & 107.8 (q, Jcr = 34.4 Hz), 121.4, 124.5 (q, Yer = 269.1 Hz), 136.7, 162.7.

19£{1H} NMR (376 MHz, CDCl3): 6 — 55.99 (s, 3F, CFs).

MS (GC, 70eV): m/z (%) = 163 (M+, 100), 144 (23), 135 (65), 116 (56).

Anal. calcd. for CeHsF3ON: C, 44.19; H, 2.47; N, 8.59. Found: C, 43.98; H, 2.23; N, 8.68.

2-chloro-4-nitro-1-(trifluoromethyl)benzene 2p

NO,

F5;C
Cl

The title compound was prepared starting from amide 1p (200 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2p (182 mg, 0.81 mmol, 81%).

Colourless liquid. *H NMR (500 MHz, DMSO-dg): 6 8.08 (d, 1H, ¥/ = 8.6 Hz, CHar), 8.28 (d, 1H, ¥ = 8.6 Hz, CHar), 8.43 (s, 1H, CHa).
13C{*H} NMR (125 MHz, DMSO-dg): 6 122.4 (q, Ycr = 274.1 Hz), 123.2, 126.7, 130.1 (q, Jcr = 5.2 Hz), 132.2 (q, Jcr = 31.6 Hz), 132.7,
150.7.

HRMS (TOF MS ES’) m/z: [M - H]*: Calcd for C7H3F30,NCI (M-H) 224.9802. Found 224.9804.

Anal. calcd. for C7H3F302NCl: C, 37.28; H, 1.34; N, 6.21. Found: C, 37.39; H, 1.48; N, 6.09.
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4-nitro-2-(trifluoromethyl)benzonitrile 2q

CN

The title compound was prepared starting from amide 1q (191 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2q (166 mg, 0.77 mmol, 77%).

Yellowish solid, mp 52-53 °C. H NMR (500 MHz, CDCl3): 6 8.13 (d, 1H, 3/ = 8.4 Hz, CHa), 8.57 (dd, 1H, 3J = 8.5 Hz, *J = 2.2 Hz, CHa/), 8.65

(d, 1H, %J = 2.3 Hz, CHay).
13C{'H} NMR (125 MHz, CDCls): & 113.7, 115.8, 121.3 (q, Ycr = 274.5 Hz), 122.2 (q, Jor = 4.7 Hz), 127.2, 134.8 (q, Jcr = 33.8 Hz), 136.5,
149.7.

MS (GC, 70eV): m/z (%) = 216 (M+, 40), 186 (32), 170 (100), 150 (14), 143 (14), 120 (19), 100 (17).
Anal. calcd. for CsHsF3O:N2: C, 44.46; H, 1.40; N, 12.96. Found: C, 44.60; H, 1.19; N, 13.09.

N-((1s,3s)-adamantan-1-yl)-4-(trifluoromethyl)benzenesulfonamide 2r

O\ o)
_S

-~
\Y

Iz
E |

CF,

The title compound was prepared starting from amide 1r (334 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2r (320 mg, 0.89 mmol, 89%).
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White solid, mp 135 °C. 'H NMR (500 MHz, DMSO-de): 5 1.42 — 1.49 (m, 6H, CH), 1.65 (d, 6H, 1J = 3.0 Hz, CH), 1.87 (s, 3H, CH), 7.81 (s,
1H, NH), 7.92 (d, 2H, Y = 8.3 Hz, CHa,), 8.01 (d, 2H, Y = 8.2 Hz, CHay).

13C{1H} NMR (125 MHz, DMSO-ds): & 29.3, 35.9, 42.9, 54.6, 124.1 (q, Ycr = 272.2 Hz), 126.8, 127.5, 132.1 (q, Jcr = 32.2 Hz), 149.3.
MS (GC, 70eV): m/z (%) = 359 (M+, 45), 302 (55), 145 (26), 132 (20), 93 (100).

Anal. calcd. for C17H20F3025N: C, 56.81; H, 5.61; N, 3.90. Found: C, 56.63; H, 5.49; N, 4.03.

3-chloro-N-(2-(trifluoromethyl)phenyl)benzamide 2s

O
Cl

Irz

CF;

The title compound was prepared starting from amide 1s (274 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2s (212 mg, 0.71 mmol, 71%).

White solid, mp 166-167 °C. *H NMR (400 MHz, CDCls): 6 7.28 (t, 1H, ¥J = 7.7 Hz, CHa/), 7.44 (t, 1H, J = 7.8 Hz, CHa), 7.55 (d,1H, Y =
8.0 Hz, CHar), 7.61 (t, 1H, Y/ = 7.9 Hz, CHar), 7.66 (d, 1H, J = 8.0 Hz, CHar), 7.70 (d, 1H, J = 7.7 Hz, CHar), 7.88 (s, 1H, CHar), 8.17 (s, 1H,
NH), 8.33 (d, 1H, 1J = 8.3 Hz, CHar).

13C{*H} NMR (100 MHz, CDCl3): 6 120.6 (q, Jcr = 29.6 Hz), 124.2 (q, Ye.r = 272.7 Hz), 124.5, 124.7, 124.9, 126.2 (q, Jcr = 5.3 Hz), 127.7,
130.3,132.4,133.1,135.1, 135.3, 136.1, 164.2.

19£{1H} NMR (376 MHz, CDCls): & — 60.38 (s, 3F, CFs).

MS (GC, 70eV): m/z (%) = 299 (M+, 36), 139 (100), 111 (34).

Anal. calcd. for C14HoCIFSON: C, 56.11; H, 3.03; N, 4.67. Found: C, 56.32; H, 2.97; N, 4.79.

6-methyl-3-(3-(trifluoromethyl)benzoyl)-4H-chromen-4-one 2t
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O 0]
Me CF3
¢
L,
The title compound was prepared starting from amide 1t (327 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 2t (272 mg, 0.74 mmol, 74%).
White solid, mp 157-158 °C. *H NMR (500 MHz, CDCls): § 2.47 (s, 3H, CHs), 7.45 (d, 1H, J = 8.6 Hz, CHar), 7.56 (dd, 1H, 1/ = 8.4 Hz, J =
2.1 Hz, CHar), 7.59 (d, 1H, YJ = 7.8 Hz, CHar), 7.82 (d, 1H, J = 7.8 Hz, CHa/), 7.97 (d, 1H, ¥ = 7.8 Hz, CHa,), 8.01 (d, 1H, J = 1.0 Hz, CHar),
8.10 (s, 1H, CHar), 8.36 (s, 1H, CHar).
13C{*H} NMR (125 MHz, CDCls): 6 21.0, 118.2, 123.7 (q, Ycr = 272.3 Hz), 124.3, 124.6, 125.8, 126.2 (q, Jc.r = 3.9 Hz), 128.9, 129.7 (q, Jc
F=3.1Hz),131.0 (q, Jer=32.9 Hz), 132.9, 135.9, 136.6, 137.9, 154.4, 159.6, 174.7, 191.1.
MS (GC, 70eV): m/z (%) = 368 (M+, 58), 303 (100), 283 (23), 254 (21), 207 (28), 189 (70), 128 (26), 154 (49), 126 (13).
Anal. calcd. for C17HgCIF304: C, 55.38; H, 2.19. Found: C, 55.16; H, 2.32.

4-(trifluoromethoxy)benzonitrile 4a

OCF,

CN

The title compound was prepared starting from amide 1u (146 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4a (153 mg, 0.82
mmol, 82%).
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Colorless liquid. *H NMR (400 MHz, CDCls): & 7.33 (d, 2H, 3/ = 8.4 Hz, CHar), 7.73 (dt, 2H, 3/ = 8.8 Hz, 4J = 2.3 Hz, CHay).
13¢{*H} NMR (100 MHz, CDCls): § 110.9, 117.6, 120.2 (q, Ycr = 259.8 Hz), 121.2, 134.2, 152.2.

19 NMR (376 MHz, CDCl3): & -57.83 (S, 3F, OCF3).

MS (GC, 70eV): m/z (%) = 187 (M+, 100), 90 (19).

Anal. calcd. for CsHaFsNO: C, 51.35; H, 2.15; N, 7.49. Found: C, 51.39; H, 2.07; N, 7.56.

1-methoxy-4-(trifluoromethoxy)benzene 4b

OCF,

OMe

The title compound was prepared starting from amide 1v (151 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4b (153 mg, 0.80
mmol, 80%).

Colorless liquid. *™H NMR (600 MHz, CDCls): & 3.92 (s, 3H, OCH3). 7.00 (d, 2H, 3J = 8.6 Hz, CHar), 7.27 (d, 2H, 3J = 8.6 Hz, CHa).

13C{*H} NMR (151 MHz, CDCI3): 6 158.3, 142.9, 122.6, 120.8 (q, YJcr = 255.2 Hz), 114.8, 55.7.

19F{*'H} NMR (564 MHz, CDCls): § -58.50 (s, 3F, OCFs).

Anal. calcd. for CgH7F303: C, 50.01; H, 3.67. Found: C, 49.96; H, 3.77.

2-(trifluoromethoxy)benzonitrile 4c

OCF,
CN
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The title compound was prepared starting from amide 1w (146 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4c (142 mg, 0.76
mmol, 76%).

Colorless liquid. *H NMR (400 MHz, CDCls): & 7.43 (t, 2H, 3/ = 7.7 Hz, CHa:), 7.67 (td, 1H, 3/ = 8.0 Hz, ¥/ = 1.7 Hz, CHa/), 7.73 (dd, 1H, 3J =
7.7 Hz, %) = 7.7 Hz, CHa/).

13C{1H} NMR (100 MHz, CDCls): § 107.3, 114.3, 120.2 (q, Ycr = 260.4 Hz), 121.2, 127.2, 134.1, 134.4, 150.0.

19£{1H} NMR (376 MHz, CDCl): & -57.89 (s, 3F, OCFs).

MS (GC, 70eV): m/z (%) = 187 (M+, 100), 102 (14).

Anal. calcd. for CsH7F3ON: C, 51.35; H, 2.15; N, 7.49. Found: C, 51.46; H, 2.03; N, 7.55.

(2-(trifluoromethoxy)phenyl)methanol 4d
OCF,

HO

The title compound was prepared starting from amide 1x (151 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4d (150 mg, 0.78
mmol, 78%).

Colorless oil. *H NMR (400 MHz, CDCls): & 2.30 (br s, 1H, OH), 4.73 (d, 2H, 3J = 5.8 Hz, CH3), 7.20 — 7.23 (m, 1H, CHa), 7.27 = 7.33 (m,
2H, CHar), 7.50 — 7.53 (m, 1H, CHa).

13¢{H} NMR (100 MHz, CDCl3): § 59.7, 120.4, 120.6 (q, Ycr = 257.5 Hz), 127.0, 128.8, 129.1, 133.3, 146.7.

19 NMR (376 MHz, CDCls): & -57.40 (s, 3F, OCFs).

MS (GC, 70eV): m/z (%) = 187 (M+, 100), 102 (14).
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Anal. calcd. for CgH7F3ON: C, 51.35; H, 2.15; N, 7.49. Found: C, 51.46; H, 2.03; N, 7.55.

1-nitro-3-(trifluoromethoxy)benzene 4e

OCF,

NO,

The title compound was prepared starting from amide 1y (166 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4e (190 mg, 0.92
mmol, 92%).

Yellowish liquid. *H NMR (400 MHz, CDCls): 6 7.58 (d, 1H, 3/ = 8.25 Hz, CHar), 7.64 (t, 1H, 3/ = 8.2 Hz, CHa/), 8.11 (s, 1H, CHar), 8.20 (dt,
1H, 3/ = 8.1 Hz, %) = 1.5 Hz, CHa/).

13C{*H} NMR (100 MHz, CDCl3): 6 116.4, 120.1 (q, Ycr = 259.6 Hz), 121.7, 126.9, 130.7, 149.0, 149.4.

19F NMR (376 MHz, CDCls): 6 -58.18 (s, 3F, OCF3).

Anal. calcd. for C7H4F303N: C, 40.60; H, 1.95; N, 6.76. Found: C, 40.69; H, 1.88; N, 6.83.

2-(4-(trifluoromethoxy)phenyl)acetonitrile 4f

OCF,

NC

The title compound was prepared starting from amide 1z (160 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
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dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4f (168 mg, 0.84
mmol, 84%).

Yellowish liquid.*H NMR (400 MHz, CDCls): 6 3.76 (s, 2H, CH,), 7.24 (d, 2H, 3/ = 8.4 Hz, CHar), 7.38 (d, 2H, 3/ = 8.5 Hz, CHa/).

13¢{1H} NMR (100 MHz, CDCl3): § 23.1, 117.3, 120.2 (q, Ycr = 257.8 Hz), 121.7, 128.6, 129.5, 149.0.

19F NMR (376 MHz, CDCl3): 6 -57.99 (s, 3F, OCF3).

MS (GC, 70eV): m/z (%) = 201 (M+, 100), 132 (19), 115 (38).

Anal. calcd. for CoHgF3ON: C, 53.74; H, 3.01; N, 6.96. Found: C, 53.66; H, 3.12; N, 7.03.

1-bromo-3-(trifluoromethoxy)benzene 4g

OCF,

Br

The title compound was prepared starting from amide 1aa (200 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4g (168 mg, 0.84
mmol, 84%).

Colorless liquid.*H NMR (600 MHz, CDCl3): & 7.16 — 7.17 (m, 1H, CHa/), 7.26 (t, 1H, 3/ = 8.2 Hz, CHa/), 7.39 (s, 1H, CHa), 7.43 = 7.44 (m,
1H, CHar).

13C NMR{H} (151 MHz, CDCl3): & 149.8, 131.0, 130.2, 124.6, 122.9, 120.5 (g, Ycr = 258.2 Hz), 119.8.

19F NMR (564 MHz, CDCl3): 6 -58.0 (s, 3F, OCF3).

Anal. calcd. for C;H4F30Br: C, 34.89; H, 1.67. Found: C, 35.01; H, 1.81.

1,2-dibromo-4-(trifluoromethoxy)benzene 4h
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OCF,

Br
Br

The title compound was prepared starting from amide 1ab (279 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4h (271 mg, 0.85
mmol, 85%).

Yellowish liquid. *H NMR (400 MHz, CDCls): & 7.06 (dd, 1H, 3/ = 8.8 Hz, % = 2.8 Hz, CHas), 7.51 (d, 1H, %/ = 2.7 Hz, CHa/), 7.64 (d, 1H, 3J =
8.8 Hz, CHar).

13¢{1H} NMR (100 MHz, CDCl3): § 120.2 (g, Ycr = 259.1 Hz), 121.2, 123.0, 125.5, 126.3, 134.3, 148.2.

19 NMR (376 MHz, CDCl3): & -58.17 (s, 3F, OCFs).

MS (GC, 70eV): m/z (%) = 320 (M+, 100), 318 (53), 250 (21), 225 (16), 223 (34).

Anal. calcd. for C;H3F30Bra: C, 26.28; H, 0.95. Found: C, 26.33; H, 1.04.

1-fluoro-3-(trifluoromethoxy)benzene 4i

OCF,

F

The title compound was prepared starting from amide 1ac (139 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4i (168 mg, 0.81
mmol, 81%).
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Colorless liquid. *H NMR (400 MHz, CDCls): & 6.96 (d, 1H, 3J = 9.3 Hz, CHar), 7.00 — 7.04 (m, 2H, CHar), 7.36 (dq, 1H, 3/ = 8.3 Hz, /= 1.8
Hz, CHar).

13C{*H} NMR (100 MHz, CDCls): & 109.0 (d, Jer = 28.0 Hz), 113.9 (d, Jcr = 21.7 Hz), 116.5 (d, Jcr = 2.8 Hz), 120.3 (q, Ycr = 257.3 Hz),
130.6 (d, Jor = 8.8 Hz), 149.9 (m), 162.9 (d, Ycr = 247.2 Hz).

19 NMR (376 MHz, CDCl3): 6 -109.86 (s, 1F, CF), -58.07 (s, 3F, OCFs).

Anal. calcd. for C7H4F40: C, 46.68; H, 2.24. Found: C, 46.81; H, 2.29.

methyl 3-(trifluoromethoxy)benzoate 4j
OCF,

OMe

o)

The title compound was prepared starting from amide 1ad (179 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4j (199 mg, 0.87
mmol, 87%).

Colorless liquid.*H NMR (600 MHz, CDCls): & 3.73 (s, 3H, OCHs), 7.20 (d, 1H, 3/ = 8.4 Hz, CHa/), 7.27 (t, 1H, 3J = 8.4 Hz, CHa/), 7.67 (s, 1H,
CHar), 7.77 (d, 1H, 3/ = 7.8 Hz, CHa).

13C NMR{*H} (151 MHz, CDCl3): 6 52.6, 120.5 (q, YJcr = 258.2 Hz), 122.2, 125.5, 128.1, 130.0, 132.3, 149.4, 165.8.

19F NMR (376 MHz, CDCls): 6 -58.0 (s, 3F, OCF3).

MS (GC, 70eV): m/z (%) = 220 (M+, 33), 189 (100), 161 (27).

Anal. calcd. for CoH7F303: C, 49.10; H, 3.21. Found: C, 49.22; H, 3.06.

1-(4-(trifluoromethoxy)phenyl)ethan-1-one 4k
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OCF,

Me (@]

The title compound was prepared starting from amide 1ae (163 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4k (183 mg, 0.90
mmol, 90%).

Yellowish liquid. *H NMR (400 MHz, CDCls): & 2.61 (s, 3H, CHs), 7.29 (d, 2H, 3/ = 7.8 Hz, CHa/), 8.01 (dt, 2H, 3J = 8.8 Hz, %/ = 2.4 Hz, CHa/).
13C{1H} NMR (100 MHz, CDCl3): § 26.5, 120.3 (q, YJcr = 258.7 Hz), 120.4, 130.3, 135.4, 152.6, 196.4.

19F NMR (376 MHz, CDCl3): 6 -63.0 (s, 3F, OCFs).

MS (GC, 70eV): m/z (%) = 204 (M+, 21), 189 (100), 161 (20).

Anal. calcd. for CgH7F303: C, 52.95; H, 3.46. Found: C, 53.09; H, 3.56.

1-(3-(trifluoromethoxy)phenyl)ethan-1-one 4l
OCF,

Me

0]

The title compound was prepared starting from amide 1af (163 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
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The purification was accomplished by column chromatography on silica gel to provide the desired product 41 (180 mg, 0.89
mmol, 89%).

Yellowish liquid. *H NMR (400 MHz, CDCls): 6 2.6 (s, 3H, CHs), 7.42 (dt, 1H, 3/ = 8.2 Hz, *J = 1.1 Hz, CHa,), 7.52 (t, 1H, 3/ = 7.9 Hz, CHa:),
7.80 (s, 1H, CHar), 7.89 (d, 1H, 3/ = 7.7 Hz, CHa/).

13C{*H} NMR (100 MHz, CDCl5): 6 26.5, 120.4 (q, Ycr = 257.85 Hz), 120.5, 125.4, 126.6, 130.1, 138.9, 149.5, 196.4.

19F NMR (376 MHz, CDCl3): 6 -57.98 (s, 3F, OCF3).

Anal. calcd. for CgH7F303: C, 52.95; H, 3.46. Found: C, 52.81; H, 3.51.

4-bromo-4'-(trifluoromethoxy)-1,1'-biphenyl 4m
OCF,

Br

The title compound was prepared starting from amide 1ag (276 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4m (288 mg, 0.91
mmol, 91%).

White solid, mp 57-58 °C. *H NMR (400 MHz, CDCls): & 7.25 (d, 2H, 3/ = 8.1 Hz, CHa,), 7.37 (dt, 2H, 3/ = 8.6 Hz, %) = 2.5 Hz, CHa(), 7.52
(m, 4H, CHay).

13C{*H} NMR (100 MHz, CDCl3):  120.6 (q, YJcr = 255.7 Hz), 121.4,121.8, 128.3, 128.7, 132.1, 138.7, 148.9 (q, Jc.r = 1.7 Hz).

19F NMR (376 MHz, CDCls): 6 -57.80 (s, 3F, OCF3).

MS (GC, 70eV): m/z (%) = 316 (M+, 100), 318 (98), 249 (17), 247 (18), 221 (18), 219 (18), 139 (33).
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Anal. calcd. for C13HsF30Br: C, 49.24; H, 2.54. Found: C, 49.33; H, 2.43.

1-(benzyloxy)-4-(trifluoromethoxy)benzene 4n
OCF,

O\/Ph

The title compound was prepared starting from amide 1ah (227 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4n (249 mg, 0.93
mmol, 93%).

White solid mp 52-53 °C. 'H NMR (400 MHz, CDCls): & 5.03 (s, 2H, CH,), 6.93 (dt, 2H, 3/ = 9.2 Hz, 4/ = 2.3 Hz, CHa/), 7.12 (d, 2H, 3/ = 8.5
Hz, CHar), 7.30 — 7.42 (m, 5H, CHa).

13C{1H} NMR (100 MHz, CDCl3): § 70.5, 115.7, 120.6 (q, Yc.r = 254.5 Hz), 122.4, 127.5, 128.2, 128.7, 136.6, 142.9 (qt, Jo.r = 1.8 Hz), 157.3.
19F NMR (376 MHz, CDCl3): 6 -58.34 (s, 3F, OCF3).

MS (GC, 70eV): m/z (%) = 268 (M+, 15), 91 (100), 249 (17).

Anal. calcd. for C14H11F303: C, 62.69; H, 4.13. Found: C, 62.78; H, 4.01.

6-(trifluoromethoxy)quinolin-4(1H)-one 40

o)
F,CO

Iz
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The title compound was prepared starting from amide 1ai (188 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 40 (181 mg, 0.79
mmol, 79%).

White solid, mp 233-234 °C. *H NMR (400 MHz, DMSO-de): 6 6.11 (d, 1H, 3/ = 7.4 Hz, CHa), 7.65 — 7.73 (m, 2H, CHar), 7.95 (s, 1H, CHar),
8.01 (d, 1H, 3/ = 7.4 Hz, CHar), 12.0 (brs, 1H, NH).

13C{1H} NMR (100 MHz, DMSO-ds): 6 109.0, 116.4, 120.6 (q, Ycr = 256.3 Hz), 121.6, 125.8, 126.8, 139.2, 140.6, 144.4, 176.4.

19F NMR (376 MHz, DMSO-d): & -57.16 (s, 3F, OCF3).

MS (GC, 70eV): m/z (%) = 229 (M+, 100), 91 (100), 201 (18), 160 (18), 132 (47), 104 (21).

Anal. calcd. for CioHsF3NO2: C, 52.41; H, 2.64; N, 6.11. Found: C, 52.52; H, 2.49; N, 6.19.

6-(trifluoromethoxy)-1H-benzo[d]imidazole 4p
H

F;CO N
W,
N

The title compound was prepared starting from amide 1aj (161 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and freshly prepared salt 3 (1-methyl-1,4-diazabicyclo[2.2.2]octan-1-ium trifluoromethoxide) (318 mg, 1.5 mmol, 1.5 equiv.).
The purification was accomplished by column chromatography on silica gel to provide the desired product 4p (151 mg, 0.75
mmol, 75%).

Brown solid, mp 99-100 °C.*H NMR (400 MHz, DMSO-d): 6 7.20 (dd, 1H, 3/ = 8.7 Hz, % = 1.0 Hz, CHa), 7.61 (s, 1H, CHa/), 7.69 (d, 1H, 3J
= 8.7 Hz, CHar), 7.37 (s, 1H, CHar), 12.72 (s, 1H, NH).

13C{*H} NMR (100 MHz, DMSO-ds): 6 109.2, 116.0, 120.8 (q, YJcr = 253.4 Hz), 144.0, 144.6, 163.5.

19F NMR (376 MHz, DMSO-dg): 6 57.09 (s, 3F, OCFs).

MS (GC, 70eV): m/z (%) = 229 (M+, 100), 91 (100), 201 (18), 160 (18), 132 (47), 104 (21).

Anal. calcd. for CgHsF3N2O: C, 47.54; H, 2.49; N, 13.86. Found: C, 47.62; H, 2.59; N, 13.69.
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N-(2-(trifluoromethoxy)phenyl)acetamide 4q
OCF;

O
A
H Me

The title compound was prepared starting from amide 1ak (178 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 4q (164 mg, 0.75 mmol, 75%).

White solid, mp 68-69 °C.*H NMR (400 MHz, CDCls): & 2.23 (s, 3H, CH3), 7.09 (t, 1H, 3J = 8.0 Hz, CHar), 7.23 — 7.29 (m, 2H, CHar), 7.48 (s,
1H, -NH), 8.37 (d, 1H, 3/ = 8.3 Hz, CHay).

13¢{*H} NMR (100 MHz, CDCl3): 6 24.7, 120.3, 120.6 (q, Ycr = 257.2 Hz), 122.1, 124.2, 127.5, 130.5, 138.1, 168.3.

MS (GC, 70eV): m/z (%) = 219 (M+, 30), 177 (100), 137 (17), 108 (39).

Anal. calcd. for CoHgF302N: C, 49.32; H, 3.68; N, 6.39. Found: C, 49.12; H, 3.45; N, 6.51.

3-fluoro-N-(2-(trifluoromethoxy)phenyl)benzamide 4r

)

Iz

OCF;

The title compound was prepared starting from amide 1al (258 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CF3SiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 4r (203 mg, 0.68 mmol, 68%).

White solid, mp 128 °C. *H NMR (400 MHz, CDCls): 6 7.17 (t, 1H, 3/ = 7.9 Hz, CHa(), 7.26 — 7.37 (m, 3H, CHa/), 7.49 (td, 1H, 3/=7.9 Hz, %
=5.4 Hz, CHar), 7.61 (d, 2H, 3/ = 7.7 Hz, CHar), 8.16 (s, 1H, -NH), 8.53 (d, 1H, 3J = 8.3 Hz, CHa).
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13C{*H} NMR (100 MHz, CDCl3): 6 114.7 (d, Jcr = 23.1 Hz), 119.3 (d, Jcr = 21.3 Hz), 120.5, 120.6 (q, Yc.r =259.8 Hz), 122.0, 122.2 (d, Jer
=3.0 Hz), 124.7,127.7, 130.4, 130.7(d, Jcr = 8.0 Hz), 136.8 (d, Jcr = 6.8 Hz), 138.5 (d, Jcr = 1.0 Hz), 162.9 (d, Ycr = 248.6 Hz), 164.0 (d,
Jer=2.8 Hz).

19F{IH} NMR (376 MHz, CDCls): 6 -110.87 (m, 1F, CF), -57.10 (s, 3F, OCF3).

MS (GC, 70eV): m/z (%) = 323 (M+, 44),

Anal. calcd. for C14HoF402N: C, 56.20; H, 3.03; N, 4.68. Found: C, 56.01; H, 3.21; N, 4.79.

N-cyclohexyl-4-(trifluoromethoxy)benzenesulfonamide 4s

W _0

S
\
F,CO

The title compound was prepared starting from amide 1am (282 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 4s (193 mg, 0.83 mmol, 83%).

White solid, mp 66-67 °C. *H NMR (500 MHz, DMSO-dg): § 0.96 — 1.00 (m, 1H, Cy), 1.04 — 1.10 (m, 4H, Cy), 1.37 - 1.40 (m, 1H, Cy), 1.51
—1.53 (m, 4H, Cy), 2.92 (m, 1H, Cy), 7.53 (d, 2H, 3J = 8.4 Hz, CHa/), 7.77 (s, 1H, -NH), 7.90 (dt, 2H, 3/ = 8.9 Hz, *J = 2.0 Hz, CHa/).

13C{*H} NMR (125 MHz, DMSO-dg): 6 24.7, 25.2, 33.7, 52.6, 120.3 (q, Ycr =257.1 Hz), 121.8, 129.2, 141.8, 151.0.

MS (GC, 70eV): m/z (%) = 323 (M+, 44), 293 (11), 278 (99), 225 (100), 203 (10), 161 (94), 98 (71).

Anal. calcd. for C13H16F3OSN: C, 48.29; H, 4.99; N, 4.33. Found: C, 48.06; H, 5.09; N, 4.12.

6-chloro-3-(4-(trifluoromethoxy)benzoyl)-4H-chromen-4-one 4t
0] (0]

cl
O | O
o) OCF,
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The title compound was prepared starting from amide 1an (327 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 4t (272 mg, 0.74 mmol, 74%).

White solid, mp 157-158 °C. *H NMR (500 MHz, CDCls): 6 7.28 (d, 2H, 3/ = 8.4 Hz, CHa/), 7.53 (d, 1H, 3/ = 8.8 Hz, CHa), 7.70 (d, 1H, 3/ =
8.8 Hz, CHar), 7.89 (d, 2H, 3/ = 8.3 Hz, CHar), 8.20 (s, 1H, CHar), 8.34 (s, 1H, CHa).

13C{*H} NMR (125 MHz, CDCls): 6 120.1, 120.2, 120.3 (q, Yc.r =259.3 Hz), 124.8, 125.9, 131.7,132.5, 134.9, 135.1, 153.0, 154.4, 159.3,
173.6, 190.0.

MS (GC, 70eV): m/z (%) = 368 (M+, 58), 303 (100), 283 (23), 254 (21), 207 (28), 189 (70), 128 (26), 154 (49), 126 (13).

Anal. calcd. for C17HsCIF304: C, 55.38; H, 2.19. Found: C, 55.16; H, 2.32.

5-(trifluoromethoxy)indoline-2,3-dione 4u

o)
F4CO

N
H

The title compound was prepared starting from amide 1ao (190 mg, 1.0 mmol, 1.0 equiv.), pyrylium tetrafluoroborate (185 mg, 1.1
mmol, 1.1 equiv.), BaTiO3 (700 mg, 3.0 mmol, 3.0 equiv.), ruthenium(lll) acetylacetonate (8 mg, 0.02 mmol, 0.02 equiv.), 0.1 mL of 1,4-
dioxane and CFsSiMes (185 mg, 1.3 mmol, 1.3 equiv.). The purification was accomplished by column chromatography on silica
gel to provide the desired product 4u (196 mg, 0.85 mmol, 85%).

Yellow solid, mp 170-171 °C. *H NMR (500 MHz, DMSO-ds): 6 6.95 (d, 1H, 3/ = 8.5 Hz, CHar), 7.47 (d, 1H, %/ = 2.6 Hz, CHa/), 7.54 (dd, 1H,
3)=8.5Hz, *J=2.5Hz, CHar), 11.16 (s, 1H, -NH).

13C{*H} NMR (125 MHz, DMSO-dg): 6 113.9, 118.2, 119.1, 120.6 (q, Ycr =256.2 Hz), 131.3, 143.9, 149.9, 159.9, 183.8.

Anal. calcd. for CoH4F303N: C, 46.77; H, 1.74; N, 6.06. Found: C, 46.88; H, 1.58; N, 5.91.
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(C) Copies H and 3C NMR spectra.
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13C NMR of Compound 2a
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°F NMR of Compound 2a
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H NMR of Compound 2b
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13C NMR of Compound 2b
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1F NMR of Compound 2b
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H NMR of Compound 2¢
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13C NMR of Compound 2c

SpinWorks 4: IVAB 4355 13C CDCI3
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file: ...0418_01\ivab4355-CARBON_01.fid\fid block# 1 expt: "s2pul"freq. of 0 ppm: 150.811443 MHz
transmitter freq.: 150.828039 MHz processed size: 65536 complex points
time domain size: 65536 points LB: 0.500 GF: 0.0000

width: 37878.79 Hz = 251.1389 ppm = 0.577984 Hz/pt Hz/cm: 1091.110 ppm/cm: 7.23413
number of scans: 256
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1%F NMR of Compound 2c

SpinWorks 4: IVAB 4355 19F
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file: ...18_01\ivab4355-FLUORINE_O1.fid\fid block# 1 expt: "s2pul" freq. of 0 ppm: 564.344520 MHz
transmitter freq.: 564.282442 MHz processed size: 262144 complex points

time domain size: 262144 points LB: 1.500 GF: 0.0000
width: 156250.00 Hz = 276.9003 ppm = 0.596046 Hz/pt Hz/cm: 6250.000 ppm/cm: 11.07601

number of scans: 32

S42



IH NMR of Compound 2d?

SpinWorks 4: SVS 573 1H CDCI3
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file: ...240410_01\svs573-PROTON_O1.fid\fid block# 1 expt: "s2pul"freq. of 0 ppm: 599.766671 MHz

transmitter freq.: 599.770272 MHz processed size: 65536 complex points
time domain size: 76924 points LB: 0.300 GF: 0.0000
width: 9615.38 Hz = 16.0318 ppm = 0.124999 Hz/pt Hz/cm: 317.393 ppm/cm: 0.52919

number of scans: 16
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13C NMR of Compound 2d

SpinWorks 4: SVS 573 13C CDCI3
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file: ...240410_03\svs573-CARBON_01.fid\fid block# 1 expt: "s2pul*freq. of 0 ppm: 150.811441 MHz
transmitter freq.: 150.828039 MHz processed size: 65536 complex points
time domain size: 65536 points LB: 0.500 GF: 0.0000

width: 37878.79 Hz = 251.1389 ppm = 0.577984 Hz/pt Hz/cm: 1178.265 ppm/cm: 7.81198
number of scans: 192
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1%F NMR of Compound 2d

SpinWorks 4: SVS 573 19F
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file: ...0410_02\svs573-FLUORINE_O1.fid\fid block# 1 expt: "s2pul" freq. of 0 ppm: 564.344520 MHz
processed size: 262144 complex points

transmitter freq.: 564.296551 MHz
time domain size: 262144 points LB: 1.500 GF: 0.0000
width: 131578.95 Hz = 233.1734 ppm = 0.501934 Hz/pt Hz/cm: 5263.158 ppm/cm: 9.32694

number of scans: 16
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IH NMR of Compound 2e

SVS 576
1H.stan CDC13

83 SREEED £33 CF3
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Current Data Parameters

NAME svs576
EXPNQ 1
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD z173763_0014 ¢
PULFPROG 2g30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101

DW 61.000 usec
DE 13.54 usec
TE 300.2 K

D1 1.00000000 sec
TDO 1

SFol 400.1324708 MHz
NuCl 1H

PO 3.33 usec
Pl 10.00 usec
PLW1 19.25799942 W

F2 - Processing parameters

65536
400.1300101
EM

0
0.30
0
1.00

MHz

Hz
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13C NMR of Compound 2e

SVS 576
13C.stan CDC13

| SN\
CF,
F Br
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Current Data

Parameters

NAME svs576
EXFNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 533

DS 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 45.2

DW 21.000 usec
DE 15.00 usec
TE 300.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

PO 3.33

Pl 10.00
PLW1 58,25199890
SFO2 400.1316005
Nucz 18
CPDPRG[2 waltz6hb
PCPD2 90.00 usec
PLW2 19.25799942 W
PLW12 0.23774999 W
PLW13 0.11959000 W
F2 - Processing parameters
SI 32768

SF 100.6127685 MHz
WDW EM

SSB 0

LB 1.00 Hz
GE 0

PC 1.40




1F NMR of Compound 2e

SVS 576
19F. stan CDC13
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F2 - Acqguisition
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SpinWorks 4: SVS 583 1H CDCI3
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'H NMR of Compound 2f
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file: ...240410_01\svs583-PROTON_01.fid\fid block# 1 expt: "s2pul"freq. of 0 ppm: 599.766672 MHz

transmitter freq.: 599.770272 MHz
time domain size: 76924 points

width: 9615.38 Hz = 16.0318 ppm = 0.124999 Hz/pt

number of scans: 16

processed size: 65536 complex points
LB: 0.300 GF: 0.0000
Hz/cm: 328.880 ppm/cm: 0.54834



13C NMR of Compound 2f

SpinWorks 4: SVS 583 13C CDCL3
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file: ...240410_03\svs583-CARBON_01.fid\fid block# 1 expt: "s2pul'freq. of 0 ppm: 150.811444 MHz

transmitter freq.: 150.828039 MHz processed size: 65536 complex points
time domain size: 65536 points LB: 0.500 GF: 0.0000
width: 37878.79 Hz = 251.1389 ppm = 0.577984 Hz/pt Hz/cm: 1117.927 ppm/cm: 7.41193

number of scans: 576
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NMR of Compound 2f

SpinWorks 4: SVS 583 13C CDCI3
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file: ...0410_02\svs583-FLUORINE_01.fid\fid block# 1 expt: "s2pul" freq. of 0 ppm: 564.344520 MHz
processed size: 262144 complex points

transmitter freq.: 564.296551 MHz
time domain size: 262144 points LB: 1.500 GF: 0.0000
width: 131578.95 Hz = 233.1734 ppm = 0.501934 Hz/pt Hz/cm: 5263.158 ppm/cm: 9.32694

number of scans: 16
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'H NMR of Compound 2g

IVAB 4414
1H. stan CDC13
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Current Data Parameters

NAME ivab4414
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD Z173763_0014 (
PULPRQOG zg30

D 65536
SOLVENT CDC13

NS le

Ds 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976958 sec
RG 101

DW 61.000 usec
DE 13.54 usec
TE 300.6 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUC1 1H

FO 3.33 usec
Pl 10.00 usec
PLW1 19.25799942 W

F2 - Processing parameters
SI 65536

SF 400.1300030 MH=z
WDW EM

SSB 0

LB 0.30 Hz
GB a

PC 1.00
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13C NMR of Compound 2g

IVABR 4414
13C. stan CDC13

BRUKER
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F2 - Acquisiticrn Parameters
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F2 - Processing parameters
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1F NMR of Compound 2g

IVABR 4414
19F. stan CDC13
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Current Date RaremeIers
NAME ivab4414
EXPN2 3
PROCNO 1

FZ - hcquisition Parameters

TNSTRUM
FPROBHD Z173763_0014
PULPROG

TD 1310
SOLVENT cpcl
N5 1
DS L
S5WH 30909.094 Hz
FICRES
A£Q

RG

DW

LE

TE

D1

TDO
SFOL
NUC

rl 12.00 usec
FLWI 36.00000000 W

-1

Py bl —

1.387163 Hz

B2 - Processling
SI

30 376.498
WD
55B
LB
GB
FC
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IH NMR of Compound 2h

SpinWorks 4: IVAB 4372 1H CDCI3
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file: ...0409_01\ivab4372-PROTON_O1.fid\fid block# 1 expt: "s2pul”freq. of 0 ppm: 599.766670 MHz

transmitter freq.: 599.770272 MHz processed size: 65536 complex points
time domain size: 76924 points LB: 0.300 GF: 0.0000
width: 9615.38 Hz = 16.0318 ppm = 0.124999 Hz/pt Hz/cm: 317,393 ppm/cm: 0.52919

number of scans: 16
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13C NMR of Compound 2h

SpinWorks 4: IVAB 4372 13C CDCI3
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file: ...0409_02\ivab4372-CARBON_01.fid\fid block# 1 expt: "s2pul"freq. of 0 ppm: 150.811446 MHz
transmitter freq.: 150.828039 MHz processed size: 65536 complex points
time domain size: 65536 points LB: 0.500 GF: 0.0000

width: 37878.79 Hz = 251.1389 ppm = 0.577984 Hz/pt Hz/cm: 1114.575 ppm/cm: 7.38971
number of scans: 512
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SpinWorks 4: IVAB 4372 19F
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1F NMR of Compound 2h
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file: ...09_03\ivab4372-FLUORINE_01.fid\fid block# 1 expt: "s2pul" freq. of 0 ppm: 564.344520 MHz

transmitter freq.: 564.296551 MHz

time domain size: 262144 points

width: 131578.95 Hz = 233.1734 ppm = 0.501934 Hz/pt
number of scans: 16

processed size: 262144 complex points
LB: 1.500 GF: 0.0000
Hz/cm: 5263.158 ppm/cm: 9.32694
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'H NMR of Compound 2i

SVS 562
1H. stan CDC13
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Current Data Parameters

NAME svsb562
EXPNO 1
PROCHO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD Z2173763_0014 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101

DW 61.000 usec
DE 13,54 usec
TE 300.1 K

D1 1.00000000 sec
TDO 1

SFO1 400,1324708 MHz
NUCl 1H

PO 3.33 usec
Pl 10.00 usec
PLW1 19.25799%942 w

F2 - Processing parameters

SI
SF
WDW
SSB
LE
GB
PC

65536
400.1300063

0
0.30
0

1.00

MHz

Hz
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13C NMR of Compound 2i

SVS 562
13C.stan CDC13
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Current Data Parameters
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NAME 3vs562
EXPNQO 2
PROCNO 1
F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 23809.523
FIDRES 0.726609
AQ 1.3762560
RG 28.5
DW 21.000
DE 15.00
TE 301.3
Dl 2.00000000
D11 0.03000000
TDO 1
SFO1 100.6228298
NUC1 13C
FO 3.33
Pl 10.00
PLW1 58.25199890
SF02 400.1316005
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00
PLW2 19.25799942
PLW12Z 0.23774999
PLW13 0.11959000
F2 Processing parameters
51 32768
SF 100.6127685
WDW EM
S5B 0
LB 1.00
GB 0
PC 1.40
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1%F NMR of Compound 2i

SVS 562
19F. stan CDC13 (".><7
0
: BRUKER
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Current Data Parameters
NAME svs562
EXPNQ 3
PROCNO 1
F2 - Acquisition Parameters
CF3 INSTRUM Avance
PROBHD Z173763_0014 (
PULPROG zg
TD 13107
SOLVENT CDC13
NS 16
DS 4
Meo SWH 90909.094 Hz
NO, FIDRES 1.387163 Bz
AQ 0.7208960 sec
RG 101
() DW 5.500 usec
DE 6.50 usec
TE 301.0 K
Dl 1.00000000 sec
TDO 1
SFO1 376.4607164 MHz
NUC1 19F
Pl 12.00 usec
PLW1 36.00000000 W
F2 - Processing parameters
sI 65536
SF 376.4983662 MHz
WDW EM
SS5B 0
LB 0.30 Hz
GB o]
PC 1.00
I T T I T I T I I T
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'H NMR of Compound 2j

IVAB 3847
1H. stan CDC13
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13C NMR of Compound 2j

IVAB 3847
A-13C. stan CDC13
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1%F NMR of Compound 2j

IVAB 3847
19F. stan CDC13
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'H NMR of Compound 2k

SVSs 614

1H. stan CDC13
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CF;

16 15

<)
BRUKER
(<)

Current Data Parameters

NAME svs614
EXPNC 1
PROCHNO 1

FZ - Acquisition Parameters
INSTRUM Avance
PROBHD Z2173763_0014 (
PULPROG zg30

D 65536
SOLVENT CDpC13

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101

DW 61.000 usec
DE 13.54 usec
TE 302.2 K

D1 1.00000000 sec
TDO 1

SFo1 400.1324708 MHz
NUC1 1H

PO 3.33 usec
Pl 10.00 usec
PLWl 19.257999%42 w

F2 — Processing parameters
SI 65536

SF 400.1300099 MHz
WDW EM

SSB 0

LB 0.30 H=z
GE 0

BC 1.00
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13C NMR of Compound 2k

SVS 614
13C. stan CDC13
=\w= |
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Current Data Parameters

NAME svs614
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1024

D5 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 28.5

DW 21.000 usec
DE 15.00 usec
TE 303.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MHz
Nucl 13c

PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFO2 400.1316005 MHz
NUc2 1H
CPDPRG[2 waltzehb
PCPDZ 90.00 usec
PLW2 19.25799942 W
PLW12 0.23774999 W
PLW13 0.11958000 w

F2 - Processing parameters
SI 32768

SF 100.6129%602 MHz
WDW EM

SS5B 0

LB 1.00 Hz
GBE 0

BC 1.40
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1°F NMR of Compound 2k

SVSs 614
19F. stan CDC13
o
g BRUKER
o
wo
1
Current Data Parameters
NAME svs6ld
EXPNO 3
PROCNO 1
F2 Acquisition Parameters
INSTRUM Avance
CF; PROBHD 2173763 0014 (
PULPROG zq
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101
DW 5.500 usec
DE 6.50 usec
TE 302.8 K
D1 1.00000000 sec
TDO 1
SFO1 376.4607164 MHz
NUCl 19F
Pl 12.00 usec
PLW1 36.00000000 w
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WDW EM
SSB a
LB 0.30 Hz
GB 0
PC 1.00
T I | I I I I T I I
20 0 -20 -40 -60 -80 -100 -120 -140 -160 ppm
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'H NMR of Compound 2I

SVS 633
1H. stan CDC13
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Current Data Parameters
NAME svs633
EXPNO 1
PROCHNO 1
F2 - Acquisition Parameters
CF3 INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
(:l SWH 8196.722 Hz
FIDRES 0.250144 Hz
2Q 3.9976959 sec
CN RG 101
DW 61.000 usec
DE 13.54 usec
TE 300.8 K
D1l 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 19.257995%42 W
F2 - Processing parameters
51 65536
SF 400.1300046 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00

| I |

R D A LA LAY ALY RAAAAAARLS M A

16 15 14 13 12 11 10 9

A MR RAAAARRA M

8 7 6 5 4 3 2 1 0 ppm

oo|n
Qrojo.
=

A R b AL MMM AAAARAAA) AAA RS
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13C NMR of Compound 2l

SVS 633
13C. stan CDC13
AV ONVEFEANNWNOMPENYONW
hNGhNoANHOALNddbaNaR
FONNONSIEERE RO TINODD
pupu i B s i e
CF;
Cl
CN
. H Lol L "
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Farameters

NAME sv5633
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD £173763_0014 (
PULFPROG zgpg30

TD 65536
SOLVENT CDC13

NS 500

DS 4

SW 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1,3762560 sec
RG 36

DW 21.000 usec
DE 15.00 usec
TE 301.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFO2 400.1316005 MHz
NuC2 1H
CPDPRG[2 waltzeh
PCPD2 90.00 usec
PLWZ2 19.25799942 W
PLW12 0.2377499% W
PLW13 0.1195%000 W

F2 - Processing parameters
ST 32768

SF 100.6127685 MHz
WDwW EM

55B 0

LB 1.00 Hz
GB 0

PC 1.40
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1F NMR of Compound 2I

SVS 633
19F. stan CDC13

-63.641

CF3

Cl
CN

<)
BRUKER
(><)

Current Data Parameters

NAME
EXPNO
PROCNO

sSvs633
3
1

F2 - Acquisition Parameters

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS
D&
SWH
FIDRES
AQ
RG
DW
DE
TE
D1
TDO
SFO1
NUC1
Pl
PLW1

Avance

3763_0014 |

zg

131072

cpcl3

16

4

90909.094 Hz
1.387163 Hz

0.7208960 sec

101

5.500 u

6.50 u

300.9 K

1.00000000 s
1

376.4607164 MHz
19F
12.00 usec
36.00000000 w

F2 - Processing parameters

51
SF
WDW
58B
LB
GB

PC

20 0

T
-60

3.02-

T
-80

\
-100

| T |
-120 -140 -160

ppm

65536
76.4983662 MHz
EM
o]
0.30 Hz
0
1.00
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'H NMR of Compound 2m

SVS 261
1H. stan CDC13

Current Data Parameters

NAME SVS 261
EXPNO 1
0o g ORmMMANNO oS d® PROCNO 1
0 m oo V000 MW@ M~ M0
o 0 @ FERERRNEREE S F2 - Acquisition Parameters
Ny AN\ s TRUM Avance
FROBHD 2173763_0014 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
AN SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
s RG 101
N CF DW 61.000 usec
3 DE 13.54 usec
TE 298.6 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUcl 1H
PO 3.33 usec
Pl 10.00 usec
U PLW1 19,25799942 W
F2 Processing parameters
T T T T T T I 51 65536
SF 400.1300087 MH=z
83 82 81 80 79 78 ppm - M

SSB 0
(3] [=] © = (] [3] LB 0.30 Hz
S S sl |8 |& |e cB 0
= = i O o o 8 o

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

EIEIEIREE
ol .qrcjkﬁ‘
===l ===

00
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13C NMR of Compound 2m

Current Data Parameters

SVS 261
13C. stan CDC13
W\
X
N~ ~CF,
Al .
200 180 160 140 120 100 80 60 40 20 0 ppm

NAME SVS 261
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
FROBHD 2173763_0014 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 6000

DS 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 36

DW 21.000 usec
DE 15.00 usec
TE 300.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFO2 400.1316005 MH=z
NUC2 1H
CPDPRG[2 waltz6s
PCPD2 90.00 usec
PLWZ2 19.25799942 W
PLW12 0.23774999 W
PLW13 0.11959%000 w

F2 - Processing parameters
ST 32768

SF 100.6127663 MH=z
WDW EM

SSB 0

LB 1.00 Hz
GB 0

BC 1.40
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1%F NMR of Compound 2m

SpinWorks 4: SVS 261

— Y059

N

T

I

T

T

I

T

I

T G T . D T T TR (.
PPM -15 -25 -35 -45 -55 -65 -75 -85 -95

file: ...he folder new 5.02.24\svs261\1\fid expt: <zg>
transmitter freq.: 376.460716 MHz

time domain size: 131072 points

width: 90909.09 Hz = 241.4836 ppm = 0.693581 Hz/pt

number of scans: 50

| R T R TR R
-105 -115 -125 -135 -145 -155

freq. of 0 ppm: 376.498366 MHz
processed size: 65536 complex points
LB: 0.300 GF: 0.0000

Hz/cm: 3134.218 ppm/cm: 8.32549

-165

-175

-185

-195
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'H NMR of Compound 2n

SVS 299

1H. stan CDC13 (’)(7
3539 BRUKER
o @ @~

t
<

Current Data Paramet
NAME
EXENO

PROCNO

)
@ ja)
-
@

8.994

F2 - Acquisiticn Parameters

INSTRUM

_—8.837

T——8.832

SWH §196.722 Hz

= FIDRES
20
RG

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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13C NMR of Compound 2n

SVS 299
A-13C. stan CDC13

147.810
144.605
144.383
144.251
143.897
143.547
141.941
141.910
141.877
141.846
119.664
116.937

Current Data Parame

——125.125
T——122.392

L
\

F2 - Acquisition E

INSTRUM
PROBHD Zl

T T T T T 1 1 T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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1F NMR of Compound 2n

SVS 299
19F. stan CDC13

-67.854

CF;

T
-20

T
-40

|
-60

ﬁ
<
©

1
-80

1
-100

\
-120

]
-140

\
-160

ppm

Current Data Paramet

NAME avs 3
EXENO 2
PROCNO 1
F2 - Acquisition Parameters

INSTRUM
PROBHD Z173763_]
PULPROG
TD

SOLVENT

FIDRES 1 163 Hz
AQ 0,7208860 sec
RG 101

1.000¢ (
1
376.4807164 MH
19F
2.00 usec

36.,00000000 W

F2 - Processing parsa

ST

3F 376.4983662
WDW M
38B 0

LE 0.30 Hz
GB a

BPC 1.00
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'H NMR of Compound 20

SVS 1200
1H stan. DMSO

-,
BRUKER
(>

g e~ O ™ @
o~ el B o~
. dVwWwWww W
g Ll ol ol ol 0 0
\V v Current Data Parame E
NAME svs1200
EXPHNO 1
PROCNO 1
F2 - Acquisition Parameters
- ~ o ™~ @
e =3 a8 o] INSTRUM Avance
~e e “ < FRORHD 13763_0014 (
PULPROG zg30
\ ' \ { | | D 65536
N SOLVENT CMSO
/ \ NS 15
HO CF bs :
3 SWH
—_— FIDRES
RQ
RG
DW
1.00000000 sec
400.1324708 MHz
1H
3.33
19
T T T Pr ing piggzi&e;g
5538
7.65 ppm 6.50 ppm 400.12998

| | |

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

S76



13C NMR of Compound 20

SVS 1200
A-13C stan. DMSO

- comowvMmMowMmMMNo o

~ VoVOHATNOOVNDS

0 FEUST AT NN

o~ VWWOWWVWOWYMHO@re e

© MOMANNNNNO OO

- R R R R e e i ]
Current Parameters
NAME )
EXPHNC 3
PROCNO 1

F2 - Acquisition Paramet

NSTRUM Avance

10,
58.2519¢98
400.1318005 MHz

PLW12Z
PLW13

FZ - Pro

I|I| l ) i

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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19F NMR of Compound 20

SVS 1200
19F stan. DMSO
N
HO—/ \ CF,
" T " T " T " T " T " T " T " T " T "
0 -20 -40 -60 -80 -100 -120 -140 -160 ppm

<)
BRUKER
(<)

Current Data Parameters

NAME

EXPNO 2
PROCNO 1

F2 - Rcguisition Parameters

parameters
55536

.4983662 MHz
EM
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'H NMR of Compound 2p

IVA 2477
1H.stan DMSO

8.427
8.289
8.288
8.272
8.270
8.089
8.072

~ oo o
o © @~ ~
- o NN
« @ @ w

——8.089
—8.072

i
~

e e L B L I

8.4 8.3 8.2 ppm

- =1

NO,

F;C
Cl

ppm

<)
BRUKER
(. ><)

Current Data Paramete

NAME IVA 24

EXPHNO 3
PROCNO 1

F2 - Acguisition Parameters
INSTRUM AV_TIII_500
PROBHD 5 mm Multin 1
PULPROG

9.692893981 W
ocessing parameters
65536

500.130023& MHz
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13C NMR of Compound 2p

IVA 2477
A-13C.stan DMSO

NO,

FiC
Cl

150.731
132.713
123.167
121.304
119.126

132.608
132.356

132.105
131.853
130.058
130.017
126.741
125.658
123.481

\

Current Data Parameters

IVA 2477
PROCHNO 1
F2 - Acquisition Parameters

TNSTRUM

FIDRES
AQ
RG
Dw

Pl 11.00
PLW1 160.00000000

125.7577880

T T T
260 240 220 200 180

. \Il

T
160 140 120 100 80 60 40

MHz
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IH NMR of Compound 2q

IVA 2428
1H. stan CDC13

8.580

_—18.648
TT—8.644
by
~

8.576
8.563
8.559

8.648
8.644
8.580
8.576
8.563
8.559%

——8.138
——8.121

84 83 8.2 ppm

7|-
-
-

8.138
8.121

O,N CF,

CN

Current Data Parameters

NAME IVA 2428
EXPNG 9
PROCHO 1
FZ - Acquisition Parameters

AV_ITI_50C
5 mm Multinu

SCOLVENT
NS

D5

SwWH
FIDRES
RO

RG

OwW

DE

CHRNNEL f1

9.95 usec

9.59999981 W

ng parameters
Shi 65536

SF 500.1300236 MHz
WDW
SS5B s

LB 0.30 Hz
GB 0

BC 1.00

16 15 14 13 12 11 10 9

(=301
slalg
===

:

ppm
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13C NMR of Compound 2q

IVA 2428
A-13C.

stan CDC13

OHHOMOOMAO N MM~ MW
NEOHYEOS DI ND I~ M@
VIO OMNNONN A DO
DO P L LS NN NN N OO
OO NNNNNNNN A A A
A AR AAAA S A

S\

L1

O,N

CF,

CN

T
240

T
220

200

T
180

S B
160 140 120 100

Current
NAME
PNC

PROCNO
INSTRUM
PROBHD
PULPROG
TD

VENT
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'H NMR of Compound 2r

IVA 2570
1H.stan DMSO

8.020
8.004
7.926
7.909
7.807

<
X

1.878
1.657
1.653
1.496
1.472
1.441
1.417

Current Data Parameters
NAME IVR 2970
EXENO 27
PROCHO 1
F2 - Recquisiticon Parameters
o= © o ~ @ r~m eadr THSTRUM AV_III_500
88 S8 8 © 28 S5IT PROBHD 5 mm Multinucl
©® =~ = T V r\*T-l-]- PULPROG :
(0]
\//O
_S
N
H
CF;3 CHANNEL f£1
500.13
9.6999¢
l I I I I T
8.0 7.9 ppm 1.8 1.6 ppm T?'
s
SF
8 8 3 2 = & wow
o o - o © © SSB
LB
GR 0
PC 1.00
| T I T I I T T I [ T I T I T [ I T I T I 1
16 15 14 13 12 11 10 8 7 6 5 4 3 2 1 0 -1 -2 -3 -4 ppm
)= o~
Qe hard o B
oilod|— ololo
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13C NMR of Compound 2r

IVA 2970

A-13C.stan DMSO m

MOUWNOHAMM~ 0O
OLOMDOVOOVLTNDON o o < r~
M ARNOIOS O N ~ oo W
R R w W © ™
AN A0 ONNO . .
TEOMOONNNNNNN ey N o R
/el e e e o el e e | ) I
N\ [T iz o g
HAME A
EXPHNO
PROCNO 1
F2 - Acguisition Parameters
NSTRL
PROBHD
PULPROG
SOLVENT
NS
Ds
SWH
FIDRES
AQ
o KG
\ //O DW
/S DE
N
H

CF;

NNEL f2
500.1324005

T T T T T T T T
260 240 220 200 180 160 140 120 100 80 60
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'H NMR of Compound 2s

ETH 238
1H. stan CDC13

MO OCHOOO~- Y ONMMN TSN
TNV AT NCSOINMOTNO ©@WO
MO HXEPOYDONNNITIONN
L ol ol ol ol ol o e o it ol ol

<)
BRUKER
(L ><)

Current Date

AME
EXPHNO 1
PROCNO 1
F2 - Acquisition Parameters
INSTRUM Rvance

2173763_0014 (

—7.710
—7.691
——7.668
——7.648
—7.626
—7.607
—7.587
—7.556
—7.536
—7.462
—7.443
—7.423

-
cw®
Mmoo
~r~~

77 76 15 14 ppm

SSB
[=2] © o™ n ~ n LB
Qe = = =] = 5B
| |- - - - - ;;

16 15 14 13 12 11 10 5 4 3 2 1 0  ppm
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13C NMR of Compound 2s

ETH 238
A-13C. stan CDC13

o,
BRUKER
(>

TUTANOROMNEM AN CORUNTN TN

AUNOVNWOANTAMT FOM NN D A~

NOMOOMANANFRNNHANAFRNOAOYM-HO

TFUOUNNMNOoO~YLVLVLOLNITITNOCDODO O

WMOMOMMO NN NNNNNNNNNNNNN

L e e e e R R R R e R R R R i

\W Current Data Parameters
NAME eth238
EXPNO 2
PROCNO 1
F2 - Acguisiticn Parameters
INSTRUM Avance
PROBHD Z173763_0014 [
PULPRCG zgpg30
TD 65536

Cl

IZ

CF;

1 .

T T T T ! T
200 180 160 140 120 100 80 60 40 20 0 ppm
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BF NMR of Compound 2s

ETH 238
19F. stan CDC13

<)
BRUKER
(><I

-60.380

Current Data Parameters
NAME eth?
EXPHO

PROCNO 1

F2 - Acgquisition Parameters

Cl

Iz

CF;

T T T T T T
0 -20 -40 -60 -80 -100 -120 -140  ppm

S87



IH NMR of Compound 2t

IVA 1013

1H.stan CDC13

O o}
ONMNONUNOWLOM®W NN @
COHHOUMHMEEVWWeT ~
Me CF3 MHAO OGO ®EWININ LI -
oweersr~~EMEESSS o™
O
N o Nw o0 womoum- o n
@ w o h@~ONN 0w
S5aa 2® wW@nahhn <3
© o~ ~ ~r~ il R S
T T T T T
80 79 78 77 76 ppm
L2214 < =2} o™
Qe Q < =
|| - ol -

16 15

10

AR R -
EEIGICIGIGE] -
i oy ) o o Y 3]

C <)
BRUKER
(<)

Current Data Parameters
NAME IVAE 1013
EXPHNO 15
PROCNO 1
F2 - Acquisition Parameters
INSTRUM AV_III_5

ROBHD 5 mm Multinu

2.6563926

= 114
DW 40,533 nsec
DE 6.50 usec
E 295.0 K

D1 1.0000000¢

S88



13C NMR of Compound 2t

Me

IVA 1013
A-13C.stan CDC13

CF;

—191.116

174.683

@©
@
0
@
n
=

@
~
™
ey
0
-

@
=3
N

~
™
-

)
™
o
o
™
-

135.864
132.874

131.409
131.127
130.865
130.601

129.707

o
©
o
@
o
-

128.928
126.982
126.181

comr W
moocowa
oW N W
O oy
NN NN
HoeA

120.477
118.174

SN

21.041

L‘.

T
260 240 220

200

180

160

140

I
120 100 80 60 40

o)
BRUOKER
(>

Current Data Parameters

NAME IVA 1013
EXPNO 186
PROCNO 1

F2 - Rcguisition Parameters
INSTRUM AV_TTII_5

5 mm Multinu

28788 MHz
13cC
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'H NMR of Compound 4a

SVS 692
1H. stan CDC13

7.745
7.739
7.734
7.721
7.717
7.711
7.338
7.317

o~ @~
RERREE 78
N [
| T T
7.7 7.6 7.5 ppm

OCF,

CN

<)
BRUKER
(>

Current Data Parameters

NAME svs692
EXPNO 1
PROCNO 1

F2 - Regquisition Parameters
INSTRUM Avance
PROBHD Z173763_0014 {
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8196.722 Hz

FIDRES 0.250144 Hz
AQ 3.9976959 sec

RG 101

DW 61.000 usec
E 13.54 usec
E 301.8 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz

NUC1 1H

PO 3.33 usec
Pl 10.00 usec

PLW1 19.25799%942 w

F2 - Processing parameters
51 65536

SF 400.1300081 MHz

WDW EM

S5B 0

LB 0.30 Hz

GB 0

PC 1.00

ppm

S90



13C NMR of Compound 4a

SVS 692
13C. stan CDC13
OCF,
CN
1
T T T T T T T T T T T
220 200 180 160 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAME svs692
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zgpg 30

D 65536
SOLVENT CDC13

NS 1024

Ds 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 28.5

DW 21.000 usec
DE 15.00 usec
TE 303.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MH=z
NUC1 13cC

PO 3.33 usec
Pl 10.00 usec
PLWI 58.25199890 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzg5s
PCPD2 90.00 usec
PLW2 19.25799942 W
PLW12 0.23774999 W
PLW13 0.11959000 W

F2 - Processing parameters
SI 32768

SF 100.6127685 MHz
WDW EM

SSB Q

LB 1.00 Hz
GB Q

PC 1.40
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°F NMR of Compound 4a

SVS 692
19F. stan CDC13

20 0

3
OCF,
CN
T I I T T T |
-20 -40 -60 -80 -100 -120

Current Data Parameters

NAME svs692
EXPNO 3
PROCNO 1

F2 - Acquisition Farameters
INSTRUM Avance
PROBHD 21737630014 (
PULPROG zg

D 131072
SOLVENT CDC13

NS 16

Ds 4

SWH 90909.0%4 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101

DW 5.500 usec
DE 6.50 usec
TE 302.4 K

D1 1.00000000 sec
TDO 1

SFO1 376.4607164 MHz
NUC1 19F

Pl 12.00 usec
PLW1 36.00000000 W

F2Z - Processing parameters

ST
SF
WDW
SSB
LB
GB
FC

65536
376.4983662

EM

o]
0.30

0
1.00

MHz

Hz
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'H NMR of Compound 4b

SpinWorks 4: IVAB 4374 1H CDCI3

N oo NNOO W
- @2 - 00 w
o £8 05 e e
5l |/ N2
OCF,
OMe
5 5
2 2
T 0 1 ' 1
7.2 7.0 6.8 t
1 N
N
~N !U w
o O w
S @
. | Y | y | . | : | - | X | X I } 1 I |
PPM 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 2.0 1.0

file: ...0418_01\ivab4374-PROTON_01.fid\fid block# 1 expt: "s2pul”freq. of 0 ppm: 599.766672 MHz
transmitter freq.: 599.770272 MHz

time domain size: 57692 points

width: 9615.38 Hz = 16.0318 ppm = 0.166668 Hz/pt
number of scans: 16

LB: 1.500 GF: 0.0000

processed size: 32768 complex points

Hz/cm: 310.585 ppm/cm: 0.51784
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13C NMR of Compound 4b

SpinWorks 4: IVAB 4374 13C

- et [ttt o
v o NN NNN wnun
@ NRN ISR NNo ;o
— NNN sby O NOo® win
w ubsw NNN S wNo NOY
~N QW= Nbiee »n NOo® N
| N N S o
OCF,4
OMe
. T SRR LI T TR WO A G A TR, L T LA TEE . (L LT - TR
PPM 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

file: ...0418_01\ivab4374-CARBON_01.fid\fid block# 1 expt: "s2pul"freq. of 0 ppm: 150.811442 MHz

transmitter freq.: 150.828039 MHz processed size: 65536 complex points
time domain size: 65536 points LB: 0.500 GF: 0.0000
width: 37878.79 Hz = 251.1389 ppm = 0.577984 Hz/pt Hz/cm: 1156.476 ppm/cm: 7.66752

number of scans: 256
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1F NMR of Compound 4b

SpinWorks 4: IVAB 4374 19F

86v'8S-

OMe

J T
-240

) I ’ I X | X I . | ’ I v I X I ! | 3 I # I L |
PPM 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 =220

file: ...18_01\ivab4374-FLUORINE_O1.fid\fid block# 1 expt: "s2pul” freq. of 0 ppm: 564.344520 MHz
transmitter freq.: 564.282442 MHz processed size: 262144 complex points

time domain size: 262144 points LB: 1.500 GF: 0.0000
width: 156250.00 Hz = 276.9003 ppm = 0.596046 Hz/pt Hz/cm: 6250.000 ppm/cm: 11.07601

number of scans: 32
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H NMR of Compound 4c

Svs 1101
1H. stan CDC13

N~ =HO 0M oM r-m v - -
TONA OO 0N T N O
NS WO VWO VWY -+ =T
[l Ll Ll

T
7.70 ppm 7.45 ppm

e

OCF,
CN

(<D

Current Data Parameters

ppm

NAME 5VS 1101-5
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD Z173763_0014 ¢
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101

DW 61.000 usec
DE 13.54 usec
TE 302.9 K

Dl 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUC1 1H

PO 3.33 usec
Pl 10.00 usec
PLW1 19.25799942 W

F2 - Processing parameters
sI 65536

SF 400.1300067 MHz
WDwW EM

S5B o]

LB 0.30 Hz
GB 0

PC 1.00
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13C NMR of Compound 4c

svs 1101

13C. stan CDC13

150.039
150.023
134.430
134.092
127.221

4::
£

~
<
N

L

107.271

OCF,

CN

\
220

T
120

T
40

Current Data

Parameters

NAME svs 1101-s
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1300

D5 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
aQ 1.3762560 sec
RG 45.2

DW 21.000 usec
DE 15.00 usec
TE 300.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MHz
Nucl 13c

PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFO2 400.1316005 MHz
NUc2 1H
CPDPRG[2 waltzehb
PCPDZ 90.00 usec
PLW2 19.25799942 W
PLW12 0.23774999 W
PLW13 0.11958000 w

F2 - Processing parameters
SI 32768

SF 100.6127685 MHz
WDW EM

SS5B 0

LB 1.00 Hz
GBE 0

BC 1.40
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1%F NMR of Compound 4c

Svs 1101
19F. stan CDC13

-57.891

OCF,
CN

20 0

| T
-20 -40 -60 -80 -100 -120

Current Data Parameters

NAME svs 1101-s
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zg

D 131072
SOLVENT CDC13

NS 16

D5 4

SWH 90909.094 Hz
FIDRES 1.387163 Hz
aQ 0.7208960 sec
RG 101

DW 5.500 usec
DE 6.50 usec
TE 302.5 K
D1 1.00000000 sec
TDO 1
SFO1 376.4607164 MHz
NUCl 19F

Pl 12.00 usec
PLW1 36.00000000 W
F2 - Processing parameters
h 65536

SF 376.4983662 MHz
WDW EM

S5B 0

LB 0.30 Hz
GB 0

BEC 1.00
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IH NMR of Compound 4d

IVAB 4490
1H. stan CDC13

YOOMMANCHNOMANOVNOENO TR -
NNOONHOQCO RO WMMNHHO TN o
VOO MMEAMNNNNNNNN NN N ™
Lol el ol ol ol ol ol ol ol ol ol el ol ol o o~

|

Current Data Parameters

©o om NAME ivab4490
NN oo NMANFEANONONOVNOR MR
W0 m N NHOOO ORI~ VMMONH O EXPNO 1
M ! MEOMONNNNNNNNNNQ PROCNO 1
N R N LM N,
\H l ’ \q\:ﬁx \;A;//) \\N( !AL/ F2 - Acquisition Parameters
INSTRUM Avance
PROBHD Z173763_0014 (
PULPROG 2g30
OCF; D 65536
SOLVENT CDC13
NS 16
Ds 2
HO S 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101
DW 61.000 usec
DE 13.54 usec
TE 301.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MH=z
NUC1l 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 19.25799942 w
F2 - Processing parameters
SI 65536
T T [ I I I SF 400.1300136 MHz
WDW EM
7.50 ppm 730 725 ppm 5B 0
LB 0.30 Hz
- “
S e ] BC 1.00
- o -

A 1

16 15 14 13

12 11 10

9 8 7

6 5 4 3 2 1 0

ppm
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13C NMR of Compound 4d

IVAB 4490
13C. stan CDC13 (‘)()

Current Data Parameters

<::
Z
S

HO

OCF,

T
220

\
200

40

NAME
EXPNO
PROCNO

W CMATONn M
O NNMNNANOGOM o
FO MOOOTO TN °
WY MO THOND
T ONNNNNNAA o
A Adddddddd wn

ivabd4490
2

F2 - Acquisition Parameters

INSTRUM Avance
PROBHD z173763_0014 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

N3 1024

Ds 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 28.5

DW 21.000 usec
DE 15.00 usec
TE 302.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MH=z
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzg5
PCPD2 90.00 usec
PLW2 19.25799942 W
PLW12 0.23774999% W
PLW13 0.1195%000 W

F2 - Processing parameters
SI 32768

SF 100.6127685 MH=z
WDW EM

SSB Q

LB 1.00 Hz
GB 0

PC 1.40
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1F NMR of Compound 4d

IVAB 4490
19F. stan CDC13

-

2 BRUKER

P

I
Current Data Parameters
NAME ivab4430
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zg
D 121072
SOLVENT CDC13
NS 16
DS 4
SWH 90909.094 Hz

F{C) FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101
DW 5.500 usec
DE 6.50 usec
TE 302.7 K
D1 1.00000000 sec
TDO 1
SFO1 376.4607164 MHz
NUC1 19F
Pl 12.00 usec
PLW1 36.00000000 W
F2 - Processing parameters
ST 65536
SF 376.4983662 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
BC 1.00
T T T I T T T T T T
20 0 -20 -40 -60 -80 -100 -120 -140 -160  ppm
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IH NMR of Compound 4e

IVAB 4318
1H. stan CDC13

8.216
8.212
8.209
8.196
8.191
8.188
8.105
7.655
7.635
7.615

7.591
7.571

/
}

Current Data Parameters

NAME ivab4318
EXFNQ 1
PROCNO 1

F2 - Acquisition Parameters

Nl LT
OCF,
NO,
T T T
8.2 ppm 7.6 ppm
E
L A
I T I | | I I T T I I I I I T I
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
TOEE

PROBHD
PULPROG

TD

SOLVENT

NS
DS

SWH
FIDRES

AQ
RG
DWW

Avance

Z173763_0014 (

zg30
65536
CcDC13
186

2
8196.722
0.250144

3.9976959 s

101

61.000
13.54
300.4
1.00000000
1

400.1324708

1H
3.33
10.00

19.25799942

65536
EM

0
0.30

0
1.00

usec
usec
K
sec

MHz
usec

usec
W

Processing parameters

400.1300053 MHz

Hz
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13C NMR of Compound 4e

IVAB 4318
13C. stan CDC13

oo oMo
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Current Data Parameters

NAME ivab4318
EXFNQ 2
PROCNO 1

F2 - Acquisition Parameters

INSTRUM Avance
PROBHD 72173763_0014 |
oC F3 PULPROG 2gpg30
TD 65536
SOLVENT CcDC13
NS 207
DS 4
SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
NO2 RG 45.2
DWW 21.000 usec
DE 15.00 usec
TE 300.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13cC
PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFOZ 400.1316005 MHz
Nucz 1H
CPDPRG[2 waltz6b
PCPD2 90.00 usec
PLWZ 19.25799942 W
PLW12 0.23774999 W
PLW13 0.11959000 W
F2 - Processing parameters
SI 32768
SF 100.6127685 MHz
wDpwW EM
SSB 0
LB 1.00 Hz
GB Q
[ FC 1.40
po o) erﬂﬂﬁhW} " lﬂ“ﬂﬁﬂﬂ*ﬂﬂ*ﬁ“ﬂldlﬂiﬂﬂﬂnﬁﬂhﬂﬂﬂ#ﬂﬂ*‘ﬂﬂﬂl b

I T ] T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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1F NMR of Compound 4e

IVAB 4318
19F. stan CDC13
0
8 BRUKER
o
0
1
Current Data Parameters
NAME ivab4318
EXPNO 3
PROCNO 1
F2 hequisition Parameters
INSTRUM Avance
PROBHD Z173763_0014 |
PULPROG zg
OCF; D 131072
SOLVENT CDC13
NS 16
D3 4
SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
NO RG 101
2 DW 5.500 usec
DE 6.50 usec
TE 300.8 K
D1 1.00000000 sec
TDO 1
SFo1 376.4607164 MHz
NUCl 19F
Pl 12.00 usec
PLW1 36.00000000 W
F2 - Processing parameters
51 65536
SF 376.4983662 MHz
WDwW EM
5SB o]
LB 0.30 Hz
GB a
PC 1.00
T I T T I I I I T
20 0 -20 -40 -60 -80 -100 -120 -140 -160  ppm
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'H NMR of Compound 4f

svs 111
1H. stan CDC13

—7.383
—7.362
—7.248
—7.227

7. ppm

R

7.383
7.362
7.248
7.227

£
~

3.763

OCF,

NC

(>

Current Data Parameters
NAME svs 111
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

INSTRUM Avance
PROBHD Z173763_0014 (
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8196,722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101

DW 61.000 usec
DE 13.54 usec
TE 298.9 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUCl 1H

PQ 3.33 usec
P1 10.00 usec
PLW1 19.25799942 W

F2 Processing parameters
SI 65536

SF 400.1300083 MHz
WDW EM

SSB a

LB 0.30 Hz
GB 0

PC 1.00
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13C NMR of Compound 4f

svs 111
13C. stan CDC13
Voo NI
OCF,
NC
Al L
22‘0 2(|]0 1€|50 1(‘50 1¢|IO 1&0 1(|]0 8‘0 GIO 4I0 2b (I}l ppm

Current Data Parameters
NAME SVs 111
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD Z173763_0014 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1500

DS 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 36

DW 21,000 usec
DE 15.00 usec
TE 299.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

FO 3.33

Fl 10.00
PLW1 58.25199890
SFOZ 400.1316005
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 19.25799942 W
PLW12Z 0.23774999 W
PLW13 0.11959000 W
F2 Processing parameters
51 32768

SF 100.6127685 MHz
WDW EM
S5B 0

LB 1.00 Hz
GB 0

PC 1.40
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1°F NMR of Compound 4f

svs 111
19F. stan CDC13

-57.990

OCF,

NC

20 0

T
-60

T 1
-80 -100 -120

Current Data Parameters

NAME svs 111
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zg

TD 131072
SOLVENT CDCl13

NS 50

DS 4

SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101

DW 5.500 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
TDO 1
SFO1 76.4607164 MHz
NUC1 19F

Pl 12.00 usec
PLW1 36.00000000 w
F2 - Processing parameters
SI 65536

SF 376.4983662 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00
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IH NMR of Compound 4g

SpinWorks 4: SVS 601 1H CDCI3

e B e e et B Y BN |

il e T s
wia ik b R b U LA B L Lad Lad B B
Y s
OCF;
]
: Br
5 g =
I Rl B i e Tgeler ol o®
'.60 7.50 7.40 7.30 7.20
l
futs
(== =]
o4
T T T T T T T T T T T T T T T T T T T T | T
PPM 11.5 10.5 9.5 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5

file: ...240410_01\svs601-PROTON_01.fid\fid block# 1 expt: "s2pul“freq. of 0 ppm: 599.766625 MHz
transmitter freq.: 599.770272 MHz processed size: 65536 complex points
time domain size: 76924 points LB: 0.300 GF: 0.0000

width: 9615.38 Hz = 16.0318 ppm = 0.124999 Hz/pt Hzfem: 314.415 ppm/cm: 0.52422
number of scans: 16
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13C NMR of Compound 4g

SpinWorks 4: SVS 601 13C CDCI3

b pud b b b b fub b pub Pk

o WWW NN N = NN
©o SSS ANrE0w NNo
oo WOO HNNOW NO®
Hw NO® TLNNO WNO
W N O =00 NO @

OCF,

Br

S s TR o | Be U IS s Il i Tl TR TR | P ] IR el IR B, S FRELIE et ] PRt
PPM 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

file: ...240410_02\svs601-CARBON_01.fid\fid block# 1 expt: "s2pul'freq. of 0 ppm: 150.811441 MHz

transmitter freq.: 150.828039 MHz processed size: 65536 complex points
time domain size: 65536 points LB: 0.500 GF: 0.0000
width: 37878.79 Hz = 251.1389 ppm = 0.577984 Hz/pt Hz/cm: 1094.462 ppm/cm: 7.25636

number of scans: 512
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1F NMR of Compound 4g

SpinWorks 4: SVS 601 19F

120°85-

OCF,

Br

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

I ’ 1 ' I ! I . I
-120 -140 -160 -180

PPM 0 -20 -40 -60 -80 -100
file: ...0410_03\svs601-FLUORINE_O1.fid\fid block# 1 expt: "s2pul" freq. of O ppm: 564.344520 MHz
transmitter freq.: 564.296551 MHz processed size: 262144 complex points

time domain size: 262144 points LB: 1.500 GF: 0.0000
width: 131578.95 Hz = 233.1734 ppm = 0.501934 Hz/pt Hz/cm: 5263.158 ppm/cm: 9.32694

number of scans: 32
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'H NMR of Compound 4h

IVAB 4453
1H. stan CDC13

anOLneae IEI‘I=|!'.'I.‘;IEE:I=I
TNAOE O
VYWNINOOOO

o~~~

Current Data Parameters

NAME ivab4453
EXPNO 1
PROCNO 1
25 a8 © 00 F2 - Acquisition Parameters
©® e 58382
-~ -~ e INSTRUM Avance
| | \/ PROBHD 21737630014 (
\‘ |/ OCF PULPROG 2g30
3 D 65536
SOLVENT cDCl3
NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
Br RG 101
Dw 61.000 usec
DE 13.54 usec
Br TE 300.3 K
D1 1.00000000 sec
DO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
rl 10.00 usec
PLW1 19.25799942 W
F2 Processing parameters
ST 65536
SF 200.1300099 MHz
WDW EM
SSB 0
——————
I T LB 0.30 Hz
7.6 ppm 7.1 ppm GB 0
PC 1.00

W W

16 15 14 13 12 M

10
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13C NMR of Compound 4h

IVAB 4453
13C. stan CDC13
2g gsczsgzos BRUKER
G MMTOCTHOM
N v DD CN
-« = MANNNNNNAA
- A A A A A A A
\/ \;\:§$%\Z?$;>) Current Data Parameters
NAME ivab4453
EXPNO 2
PROCHNO 1
F2 - Rcquisition Parameters
INSTRUM Avance
PROBHD Z2173763_0014 ¢
PULPROG zgpg30
TD 65536
OCF SOLVENT CDC13
3 NS 1024
DS 4
SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 45.2
DW 21.000 usec
DE 15.00 usec
TE 301.1 K
D1 2.00000000 sec
Br D1l 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13c
PO 3.33 usec
Pl 10,00 usec
PLW1 58.251998%90 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 19.257999%42 w
PLW12 0.23774999 W
PLW13 0.1195%000 W
F2 - Processing parameters
sSI 32768
SF 100.6127685 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Wl L
I T T T T T I I | I T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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1F NMR of Compound 4h

IVAB 4453
19F. stan CDC13
g
OCF,
Br
Br
T T T T T T T T T
20 0 -20 -40 -60 -80 -100 -120 -140

Current Data Parameters

NAME ivab4453
EXPNO 3
PROCNO 1

F2 - RAcquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zg

TD 131072
SOLVENT CDC13

NS 16

DS 4
SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101

DW 5.500 usec
DE 6.50 usec
TE 300.8 K
D1 1.00000000 sec
TDO 1
SFO1 376.4607164 MHz
NUC1 19F

Pl 12.00 usec
PLW1 36.00000000 W
F2 - Processing parameters
ST 65536

SF 376.4983662 MHz
WDW EM
S5SB 0

LB 0.30 Hz
GB 0

PC 1.00
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'H NMR of Compound 4i

IVAB 4378
1H. stan CDC13

—7.394
—7.373
—7.357
—7.336
—7.037
—7.017
— 6.997
——6.974
——6.951

i oy

T ’ I
7.40 ppm 7.05 7.00 ppm

-

7.3%4
7.373
7.357
7.336
7.037
7.017
6.997
6.974
6.951

/
X

OCF,

ppm

Current Data Parameters

NAME
EXPNO
PROCNO

ivabd378
1
1

F2 - Acquisition Parameters

INSTRUM
PROEHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO
SFO1
NUC1

PO

Pl

PLW1

Avance
Z173763_0014 (
zg30
65536
CDC13
16
2
8196.722 Hz
0.250144 Hz
3.9976959 sec
101
61.000 usec
13.54 usec
302.0 K
1.00000000 sec
1
400.1324708 MHz
1H
3.33 usec
10.00 usec
19.25799942 W

F2 - Processing parameters

5T
SF
WDW
S55B
LB
GB
PC

65536
400.1300088 MHz
EM
0
0.30 Hz

o]
1.00
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19F NMR of Compound 4i

IVAB 4378
19F. stan CDC13

© 383
- @ w o
o e
. [l N
« [=Re=N=]
T T
Current Data Parameters
\¢/ NAME ivab4378
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
INSTRUM Avance
PROBHD Z173763_0014 (
PULPROG zg
D 131072
SOLVENT CDC13
NS 16
DS 4
SWH 90909.094 Hz
FIDRES 1.387163 Hz
OCF AQ 0.7208960 sec
3 RG 101
DW 5.500 usec
DE 6.50 usec
TE 303.2 K
D1 1.00000000 sec
TDO 1
SFOl 376.4607164 MHz
F NUC1 19F
Pl 12.00 usec
PLW1 36.00000000 W
F2 - Processing parameters
5T 65536
SF 376.4983662 MHz
WDW EM
S5B Q
LB 0.30 Hz
GB 0
PC 1.00
. |
T I T I I T T I T T T
20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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'H NMR of Compound 4j

SpinWorks 4: SVS 644 1H CDCI3

NNNNNNN o,
e N [T R ] oo
Gipg & Akl BhesanEs E
e [\ S Sy %
OCF,
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o N w
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o u @
! | ! ] ! | ! I ! | ! | ' I ! I ! | ! | I
PPM 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0

file: ...240418_01\svs644-PROTON_01.fid\fid block# 1 expt: "s2pul“freq. of 0 ppm: 589.766672 MHz

transmitter freq.: 599.770272 MHz processed size: 32768 complex points
time domain size: 57692 points LB: 1.500 GF: 0.0000
width: 9615.38 Hz = 16.0318 ppm = 0.166668 Hz/pt Hz/cm: 297.822 ppm/cm: 0.49656

number of scans: 16
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SpinWorks 4: SVS 644 13C CDCI3
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13C NMR of Compound 4j

CETLL
0T0°4L
808°9L
SEV'ZS
= 14 ard

®

OMe

T l T ' T ' T [ AJ
PPM 180 170 160 150

file: ...240418_01\svs644-CARBON_01.fid\fid block# 1 expt

transmitter freq.: 150.828039 MHz
time domain size: 65536 points

width: 37878.79 Hz = 251.1389 ppm = 0.577984 Hz/pt

number of scans: 256

|
140

I
130

I
120

I
110

T l Ll [ Ll ' T ' T l T l T
100 90 80 70 60 50

: "s2pul"freq. of 0 ppm: 150.811443 MHz
processed size: 65536 complex points
LB: 0.500 GF: 0.0000
Hz/cm: 1164.857 ppm/cm: 7.72308
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9F NMR of Compound 4j

SpinWorks 4: SVS 644 19F

9£0°8S-

OCF,

OMe

. I ! | % I ! | ! I ! | ! I ! | ! I J | " | 5 I Li |
PPM 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 -220 -240

file: ...0418_01\svs644-FLUORINE_01.fid\fid block# 1 expt: "s2pul" freq. of 0 ppm: 564.344520 MHz

transmitter freq.: 564.282442 MHz processed size: 262144 complex points
time domain size: 262144 points LB: 1.500 GF: 0.0000
width: 156250.00 Hz = 276.9003 ppm = 0.596046 Hz/pt Hz/cm: 6250.000 ppm/cm: 11.07601

number of scans: 32
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'H NMR of Compound 4k

SVS 615
1H. stan CDC13

—8.02%
——8.022
—8.017
——8.005
——8.000
—7.99%4
—7.302
—7.282

M
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8.02 ppm 7.30 ppm

T W

2.610

OCF,

Me O

ppm

Current Data Parameters

NAME svs615
EXPNO 1
PROCNO 1

F2 Acquisition Parameters
INSTRUM Avance
PROBHD £173763_0014 (
PULPROG zg30

TD 65536
SOLVENT CDcl3

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101

oW 61.000 usec
DE 13.54 usec
TE 300.3 K

D1 1.00000000 sec
TDO 1

SFOl 400.1324708 MHz
NUCl 1H

PO 3.33 usec
Pl 10.00 usec
PLW1 19.25799942 W

F2 - Processing parameters
SI 65536

SF 400.1300076 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00
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13C NMR of Compound 4k

SVS 615
13C. stan CDC13
OCF,
Me O
ALl
T T T T T T T " T " T T T "
220 200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME svs615
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
FROBHD 2173763_0014 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 480

DS 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 36

DW 21.000 usec
DE 15.00 usec
TE 300.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 58.25198890 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzé5
PCPD2 90.00 usec
PLWZ2 19.257999%42 w
PLW12 0.23774999 w
PLW13 0.1195%000 w

F2 - Processing parameters
ST 32768

SF 100.6127685 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

BC 1.40
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1°F NMR of Compound 4k

SVS 615
19F. stan CDC13

3
=
~
wn
[
Current Data Parameters
NAME svs615
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
INSTRUM Avance
PROBHD Z173763_0014 (
PULPROG zg
TD 131072
SOLVENT CDCl13
NS 16
OCF3 DS 4
SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101
DW 5.500 usec
DE 6.50 usec
TE 300.6 K
D1 1.00000000 sec
TDO 1
SFO1 376.4607164 MHz
Me O NUCl 19F
Pl 12.00 usec
PLW1 36.00000000 w
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
EC 1.00
T I I I I I T I T I
20 0 -20 -40 -60 -80 -100 -120 -140 -160 ppm
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'H NMR of Compound 4l

IVAB 4381
1H. stan CDC13

7.895
7.876
7.799
7.537
7.517
7.497
7.435

TSN

7.433
430
415
412
410

7
7
7
7
2.618

OCF,

Me

i 358343
~o~ ~ [l ol
N N
T T I

7.9 7.8 ppm

I

7 6 5 4 3 2 1 0 ppm

Current Data Parameters
NAME ivab4381
EXPNC 1
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 ¢
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101

DW 61.000 usec
DE 13.54 usec
TE 301.6 K
D1l 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H

PO 3.33 usec
Pl 10.00 use
PLW1 19.25799842 W
F2 - Processing parameters
SI 65536

SF 400.1300082 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00
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13C NMR of Compound 4l

IVAB 4381
13C. stan CDC13

NN

OCF,
Me
O
| I‘ll 1 )
2:|!0 2(|l(] 1£|30 1(;0 14‘10 150 160 BIO SIO 4I(l 2|0 (Il ppm

Current Data Parameters

NAME ivab4381
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
FROBHD 2173763_0014 (
PULPROG z2gpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 36

DW 21.000 usec
DE 15.00 usec
TE 302.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzé5
BCPD2 90.00 usec
PLWZ2 19.257999%42 w
PLW12 0.23774999 w
PLW13 0.1195%000 w

F2 - Processing parameters
ST 32768

SF 100.6127685 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

BC 1.40
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1%F NMR of Compound 4l

IVAB 4381
19F. stan CDC13
OCF,
Me
O
T T T T T T T T T T
20 0 -20 -40 -60 -80 -100 -120 -140 -160 ppm

Current Data Parameters

NAME ivabd381l
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zg

D 131072
SOLVENT CDC13

NS 16

D5 4

SWH 90909.094 Hz
FIDRES 1.387163 Hz
aQ 0.7208960 sec
RG 101

DW 5.500 usec
DE 6.50 usec
TE 301.2 K
D1 1.00000000 sec
TDO 1
SFO1 376.4607164 MHz
NUCl 19F

Pl 12.00 usec
PLW1 36.00000000 W
F2 - Processing parameters
h 65536

SF 376.4983662 MHz
WDW EM

S5B 0

LB 0.30 Hz
GB 0

BC 1.00
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'H NMR of Compound 4m

IVAB 4438
1H. stan CDC13

7.556
7.550
7.545
7.529
7.513
7.508
7.501
7.3%4
7.388
7.384
7.372
7.367
7.361
7.269
7.248

womamaemd O N o @
mnTN—Hoo L Al o
N W00 W0 W00 Mmmmmom o oo~
~S M~ ~ o~

OCF,

7.5

7.3 ppm

4.06
~J
~ ]
2.07
.01

o
o™

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Current Data Param
ivabdd3s

FIDRES
AQ

RG

DW

B

s

D1

DO
SFO1
NUC1
B0 3.
Pl 10.

BLul 19,25799942

- Processing parameters

= wmmnh

QOmmw g
W=
m

0.30 Hz

W
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13C NMR of Compound 4m

IVAB 4438
A-13C. stan CDC13

148.969
148.953
148.936
148.919
138.744

= 132052

128674

;123.302
124.385

= 122 060

=555121.329

“\\h121.354

\\\h119.271
116.714

5 o

BEE

gn

T
=
\

PROCNO
F2 - Rcgu
INSTRUM
PROBHLC
PULPRC
ID

OCF3 S;I‘VI".‘-II

Br

- Proc ng paramete
32768
100.6127685 MHz
W EM
SSB 0
B Hz
GB

o

Al
! I ! T ! T

T I ! T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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1F NMR of Compound 4m

IVAB 4438
19F. stan CDC13

-57.800

OCF,

Br

T T | T T
0 -20 -40 -60 -80 -100 -120 -140 -160

ppm

65536
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'H NMR of Compound 4n

SVS 745

1H. stan CDC13
WH M~ MOM Ao
HOAM~WUNTEMONOSO
STMMOMOOOOMOM
P N e e N AN

7.300
—7.137
—17.116

‘ Aa RN Ra RN \Ra RN AR

7.4 7.3 7.2 7.1
TE W
[le] (3]

AR

7.0

T

ppm

R

OCF,

Ph

Ppm

PROCNO

F2

- Acguisition Parameters
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13C NMR of Compound 4n

SVS 745
A-13C. stan CDC13

<)
BRUKER
(>

~ ONSOODMMDINOO WA~

s O MNOOOWETTONOoWw o

M AN AINY AT MO0 @

HR R I A A =

NN NNYDOETNARNOW .

N LT ONNNNNNAAA o

L e e e e B R e N B e R e e e ] ~ ~ - - -
Current Data Param ers

| SWAN [
EXEND 3

PROCNO

SOLVENT
OCF, s

Ds

SWH

FIDRES

won

=
WmoD ™A

UG
SRy
=

T I T T I I !
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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1F NMR of Compound 4n

SVsS 745
19F. stan CDC13
®
OCF;
1.00000000 sec
O\/Ph 37%.45[7}:& MHZ
T T \ T T \ T T \
0 -20 -40 -60 -80 -100 -120 -140 -160  ppm
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'H NMR of Compound 40

IVAB 4431
1H. stan DMSO
o~
: ssgsszaess se BRUKER
OOV OOVWY =
b CENNNRNERN OQ
N\W v Current Data Parameters
NAME ivab4431
EXPNC 1
PROCNO 1
0 - @ TTEAN F2 - Acquisition Parameters
- o w = N C@rwwn
o o o ~ ~YwVwwYww
o = - R INSTRUM Avance
PROBHD Z173763_0014 (
| I \/ | l \I \/ PULPROG zg30
TD 65536
O SOLVENT DMSO
NS 16
DS 2
F3CO SWH 8196.722 Hz
FIDRES 0.250144 Hz
2Q 3.9976959 sec
RG 101
oW 61.000 usec
N DE 13.54 usec
H TE 300.2 K
Dl 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 19.257999%42 W
F2 Processing parameters
| ‘ ‘ ‘ F 100.1263510
F . : MHz
8.0 7.9 7.8 7.7 Ppm WDW EM
SSB 0
ey 18 TE = e
=1 S ol |8 GB 0
- - - - BC 1.00
1 L
I T I T T I T I T T I T T I I T I
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
T gE58
@ g|alSle S
[= ||| -
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13C NMR of Compound 40

IVAB 4431
13C. stan DMSO
bt FOC =N OW0- O~
3 PR SRR BRUKER
0 TR NT A GG
~ FLELONNNNNAHAAO
- HoddddddddddA
\4 ‘/ k\kgﬁ\//ﬁﬁbi/ Current Data Parameters
NAME ivabd431
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
() PULPROG zgpg30
D 65536
SOLVENT DMSC
NS 1024
F,CO us :
SWH 23809.523 Hz
FIDRES 0.726609 Hz
aQ 1.3762560 sec
N RG 36
DW 21.000 usec
H DE 15.00 usec
TE 300.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
Nucl 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFO2 400.1316005 MHz
NUc2 1H
CPDPRG[2 waltzehb
PCPDZ 90.00 usec
PLW2 19.25799942 W
PLW12 0.23774999 W
PLW13 0.1195%000 w
F2 - Processing parameters
SI 32768
SF 100.6127685 MHz
WDW EM
SS5B 0
LB 1.00 Hz
GBE 0
BC 1.40
. | - "
T T ! T ) I T ! T ) I T T ! T ! I
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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1F NMR of Compound 40

IVAB 4431

19F. stan DMSO
O

F,;CO
N
H
T T T T T T T T
20 0 -20 -40 -60 -80 -100 -120

Current Data Parameters

NAME ivabdd43l
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
INSTRUM Avance
PROBHD 2173763_0014 (
PULPROG zg

D 131072
SOLVENT DMSC

NS 16

D5 4

SWH 90909.094 Hz
FIDRES 1.387163 Hz
aQ 0.7208960 sec
RG 101

DW 5.500 usec
DE 6.50 usec
TE 299.8 K
D1 1.00000000 sec
TDO 1
SFO1 376.4607164 MHz
NUCl 19F

Pl 12.00 usec
PLW1 36.00000000 W
F2 - Processing parameters
h 65536

SF 376.4983662 MHz
WDW EM

S5B 0

LB 0.30 Hz
GB 0

BC 1.00
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'H NMR of Compound 4p

IVAB 4449
1H. stan DMSO

12.725
372
708
687
617
216
213
194
192

o= - oM
Se oo Lk
r~ o w N
~e - ~r~r-

T I I I I
77 76 75 74 7.3 ppm

Wmf m[ jcr ‘.\.‘:' " ' o

=] (=] - LB [ .4.. Hz
. |

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

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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13C NMR of Compound 4p

IVAB 4449

A-13C. stan DMSO

3% §835E%
LV N/
F,CO §
T
N
WA oA s Dt e MR
T | T T | T | T | T T
220 200 180 160 140 120 100 80 60 40 20

ppm

1 mete
- o I Ya me
'R Avance
ROEBHD 63_0014 {
RO gpg
455134
5 M5
o .-
L
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19F NMR of Compound 4p

IVAE 4449
19F. stan DMSO

F2CO y
W,
N
I I ! I ! I | 1 | |
0 -20 -40 -60 -80 100  -120  -140  -160 ppm
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IH NMR of Compound 4q

IVAB 3133
1H. stan CDC13

—8.376
——8.356

H®Oo NG H® oM
DN W MmN o~
NN NN oo
M~~~ ~rr-

AR RAAAAAAA A
8.4 ppm

c’/
Q
=

T T T
7.3 7.2 ppm

Ol

VO Hd@mOoONDHONNO
CNEROENSFON DS
MOTANNNNNNNHO O
€ @ [~ M= [~ [~ [~~~

NS\

OCF,

.

|

2.219

o)
BRUKER
(>

Current Data Parameter
NAME IVAB-3133
EXPNO 7
PROCNO 1

=

F2 - Acquisition Parameters

NSTRUM spect
PROBHD 5 mm PABBC BB-
PULPROG z2g30
TD 65536
SOLVENT CDC13
N5 64
DS 2

SWH
IDRES

CHANNEL f1 = =
400.132800% MHz
1H
10.80 usec
22.00000000 W

- Processing parameters
655538

400.1300094 MHz
EM
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13C NMR of Compound 4q

IVAB 3133
A-13C. stan CDC13

168.315
130.542
127.479
124.202
122.095
121.878
120.276
119.282
116.726

——138.070

/
=
=
N

OCF,

Iz

| LI L

24.720

I ! T I T T T
220 200 180 160 140 120 100 80 60

40

20

ppm

(<)
BRUKER
(<)

Current Data Parameters
NAME IVAB-3133
EXPNO 8
PROCNO 1

F2 - Recquisiticon Parameters

[NSTRUM
PROBHD 5 mm PARBBO
PULPROG

SFO1
NUC1
Pl

2.000000¢
0.31680
0.1593
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'H NMR of Compound 4r

ETH 219
1H. stan CDC13

<)
BRUKER

ers
NAME eth219
EXPNO 1
™o NN Ad~®© OOV 00 WIS PROCNO 1
- o - o NOOWYW OISO~V @O S
o 10 L MNTT OO NNNN A . R .
. ] Jaaaaaaentn F2 - Rcquisition Parameters
@ w Ll T ol S ol il ol ol ol ol ol ol ol

Iz

OCF, : ssc
SFO1 400.1324708 MHz
15
ED 3.33 use
Pl 10.00 us
PLW1 19.25799942
F2 o]

ing parameters

T T I I I I I T 5T ‘:,» ?r' )
ppm 7_6 7.5 7.4 7.3 ppm T;EW 400.1 %[ul":i;); MHz

S5B 0
o o o - - LB 0.30 Hz
Q < Q - = GR 0
- ~§ - P - Be 1.00
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13C NMR of Compound 4r

ETH 219
A-13C. stan CDC13

<)
BRUKER
(>

COFAOEWDME-OMMEDVOON-HO AN DR

CNCONXEYONTOVUMOOOH@NNHMMN®©W

NOORS¥Y¥- VWS NNHONN S MN~W

TTTHROVWVOOO R TTANNNHONO O T

VOV UONMOMNONNNNNNNNNNA Ao

e e e R R R K e R K R e I I R I R I R e

N‘ MW Current Data Parameters
NAME eth219
EXPNC 2
PROCNO 1
F2 - Acquisition Parameters
INSTRUM

PROBHD Z173763

PULPROG
D
SOLVENT
NS
Ds
SWH Hz
FIDRES Hz
AQ sec
c) RG
DW usec
E DE usec
TE 299.2 K
N D1l 2.00000000 sec
H D1l 0.03000000 sec
OCF; TDO 1
SFol 100.6228298 MEz
NUC1l 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 58.25199890 W
SFO2 400.1316005 MEz
NUC2 1H
CPDPRG[2Z waltzés
PCPD2 usec
PLW2 1 W
PLW12 W
PLW13 W
F2 - Processing parameters
SI 32768
s 100.6132336 MHz
WDW EM
SSB 0
LB 1.00 Hz
| N . GB 0
PC 1.40

T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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°F NMR of Compound 4r

ETH 219
19F. stan CDCI13
o 383 BRUKER
i V Current Data Parameters
NAME eth?l18
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Avance
@)
F
N
H
OCF,
T T T T T T T T T T T
20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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'H NMR of Compound 4s

IVA 2121
1H.stan DMSO
SH®OETOO~O OHOVUITNOAMO O™ ®W IEI'I=I!|I'|";IEE:I;I
HHdoOO M @OMA HANANHNICEAO RO MO ®Y
O Ao W@ O~ )W AONNNMMNoOCoOCoOoCO O
\ /,O P N A N A NaAdAdAddAddAdddo o
1
\ rs
HN 2121
23
F;CO 1
F2 - Acquisiticon Parameters
~ - <o @© ~o oo o Moo o row
HHO OO ° @ o
ANS D ©® =~ in A805 &8 222883338 INsSTROM RV_ITT_500
e ~ ~r - S Hrdrdddoo PR 5 mm Multinucl
PUL
Ny || N/ N\ s =

SOLVENT

N

CHANNEL {1 ========
0.1330008 MHz
1H
9.95 usec
9.69999981 W

sing parameters
5536

\ \ T \ T | T
7.9 7.8 7.7 7.6 ppm 1.5 14 13 1.2 11

WoE B

| .
T T T T I I T T I T T T T T I
18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 1 0 -1 2 -3 -4 -5 ppm

T T
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Q|@Q QN e
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13C NMR of Compound 4s

IVA 2121
A-13C. stan DMSO

a3 S33edn o @ oo
o & S¥kahy 2 z 3
o DM O~ . [
noo- NN NN o o
- - o - [T} 4] ™™
F2 - Acgulsition Parameters
INSTRUM AV_TII_500
PROBHD 5 mm Multinucl
PULPROG -4
TD
SOLVENT
NS 512
Ds
SWH
FIDRES
0
Ne) ke
DW
S\ DE
HN

F,CO

! I T I T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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IH NMR of Compound 4t

IVA 884
1H.stan CDC13 (“><7
BRUKER
mNEE S8y
\\NV//l Current Data Parameters

TVE 884

~o ™ 0 o ™o
N @ - ™M~ o~
© @ ™~ o 0 oo
~~ ~ = ~r~ ~ = ters
Ve \
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(0] (0]
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T \ T T T T T 1
79 78 77 76 75 74 ppm Processing paaneters
655346
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= 8 8 =
o - - o 0
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16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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13C NMR of Compound 4t

IVA 884
A-13C.stan CDC13

C

-,
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o ™~ NY HMOWO™ WD
- © NCO X HNOmN®TW
o wn Mo COMWVWArRMdAN
o = DEM WINAD L HAO OO
o ~ VWK MMM NN
- - Ard Addddddddd

‘ | ‘ \/ ‘\\\ \I /% Current Data Parameters

NAME IVA 884

1

- Bcquisition Parameters
UM AV_III_500

PR 5] 5 mm Multinucl
PULPROG z )

OCF,
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T T T T T T T T T T T T T T T T T T

T T
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IH NMR of Compound 4u

IVA 2526
1H. stan DMSO

157
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13C NMR of Compound 4u

IVA 2526

A-13C. stan DMSO
) N HH YOMEwWwwn
] N T YTNOTANON
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Current Data Parameters
NAME IVA 2528
EXPNO 14
PROCNO 1
F2 - Rcquisition Parameters
NSTRUM AV_III_B500

PROBHD 5 mm Multir

CHANWNEL f
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F2
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