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General Considerations

Reagents: All reactions were carried out under an atmosphere of argon. Methanol
(anhydrous) was thoroughly degassed (1 h) with argon directly before use. All aryl
halides were purchased from commercial sources and used as received. KOAc was dried
in an oven overnight before use. All reagents (with the exception of the aryl halides) were
stored in a bench-top desiccator. Tetrakis(dimethylamino)diboron was distilled (104 °C,
0.5 torr) and thoroughly degassed with argon before storing in a glovebox and put under
argon atmosphere before each use. The XPhos version of the palladium preformed

catalyst is currenlty available from commercial sources (CAS 1310584-14-5).
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Analytical Methods: All new compounds were characterized by 'H NMR, >C NMR,
"B NMR (when applicable), "F NMR, IR spectroscopy, high-resolution mass
spectrometry, and melting point determination (for solids). All known compounds were
characterized by "H NMR, "*C NMR, ''"B NMR, and '°F NMR and compared to literature
values. 'H, °C, ''B, and "°F were recorded at 500 MHz, 125.8 MHz, 128.4 MHz, 282 (or

338.8) MHz, respectively. Melting points are uncorrected.

General Procedure A: Pd Catalyzed Borylation of Aryl Halides and their
Conversion to Trifluoroborates. To an oven dried glass vessel capable of being sealed
with a Teflon cap (for microwave vials) was added X-Phos palladium(Il) biphenyl
preformed catalyst (5.89 mg, 7.5 umol), X-Phos (7.14 mg, 15 umol), and KOAc (441
mg, 4.5 mmol). The vessel was sealed and then evacuated and backfilled with Ar
(process was repeated four times). MeOH (7.5 mL degassed) was added via syringe
followed by the addition of the halide (1.5 mmol) in a similar manner (solid halides were
added with the other solid reagents before sealing). tetrakis(dimethylamino)diboron (890
mg, 1.03 mL, 4.5 mmol) was added dropwise, and the reaction mixture was allowed to
stir at rt for 5 min. The reaction was then added to a preheated oil bath warmed to 60 °C
and heated at this temperature until the starting material was consumed (as monitored by
GC). The reaction was cooled to rt then filtered through a thin pad of Celite (eluting with
5 x 10 mL of EtOAc), and concentrated. The crude reaction was dissolved in EtOAc (10
mL) and then transferred to a separatory funnel followed by the addition of saturated
aqueous NaHCO; (10 mL). The layers were separated and the organic layer was washed

once with brine. The combined aqueous layers were further extracted with EtOAc (3 x 5
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mL). The combined organics were dried (Na,SO,) and concentrated. The concentrated
crude reaction (unless otherwise indicated) was taken up in MeOH (~15 mL or enough to
make a free-flowing solution) and cooled to 0 °C. To this cooled mixture was added 4.5
equivalents of a 4.5 M aqueous KHF; solution (1 mL), and the reaction was stirred for 10
min at 0 °C before removing the bath and allowing the mixture to stir at rt for 20 min (or
until the conversion to the corresponding trifluoroborate was achieved as determined by
"B NMR). The resulting mixture was then concentrated and then lyophilized overnight
to remove any traces of water. The compound was purified with continuous Soxhlet
extraction (overnight) with acetone (150 mL). The collected solvent was filtered through
a thin pad of Celite, rinsed with hot acetone (3 x 5 mL), then concentrated until a minimal
volume of acetone remained (~3 mL). The addition of Et;O (~25 mL) led to the
precipitation of the desired product. The collected solid was washed with Et,O. Further
purification (to remove small organic or boron containing impurities) could be realized

via trituration of the solid with Et,0.

General Procedure A with Aryl Halides:

BF;K

o)

Following general procedure A, a mixture of 4-chloroanisole (214 mg, 183 uL, 1.5

~o Potassium 4-Methoxyphenyl-trifluoroborate (Table 1, entry 1).'

mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15

pmol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03

mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 5 h. The title compound was
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obtained as a white solid in 94% yield (302 mg). mp > 225 °C. Spectral data were in
accordance with those of published results. '"H NMR (500 MHz, DMSO-d) § 7.22 (d, J =
7.9 Hz, 2H), 6.65 (d, J = 7.8 Hz, 2H), 3.66 (s, 3H). °C NMR (125.8 MHz, DMSO-d) &
157.8, 132.9, 112.5, 55.1. ''B NMR (128.4 MHz, acetone-ds) & 4.23 (m). "F NMR

(338.8 MHz, acetone-dc) 6 -141.8.

BF;K

i)

Following general procedure A, a mixture of 4-chloroanisole (214 mg, 183 uL, 1.5

~o Potassium 4-Methoxyphenyl-trifluoroborate (Table 1, entry 1%).!
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (3 mL) for 5 h. The title compound was
obtained as a white solid in 94% yield (300 mg). mp > 225 °C. Spectral data were in
accordance with those of published results. 'H NMR (500 MHz, DMSO-ds) § 7.20 (d, J =
7.7 Hz, 2H), 6.64 (d, J = 7.7 Hz, 2H), 3.65 (s, 3H). °C NMR (125.8 MHz, DMSO-d) &
157.8, 132.8, 112.4, 55.1. '"B NMR (128.4 MHz, acetone-ds) & 4.3 (m). '’F NMR (338.8

MHz, acetone-de) 6 -141.8.

/>N
@ Potassium 4-(1H-Pyrrol-1-yl)phenyl-trifluoroborate (Table 1, entry
2).! Following general procedure A, a mixture of 1-(4-chlorophenyl)-1H-pyrrole (267

mg, 1.5 mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg,
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15 pmol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 3 h. The title compound was
obtained as a white solid in 96% yield (358 mg). Spectral data were in accordance with
those published. mp > 225 °C. 'H NMR (500 MHz, acetone-ds) & 7.57 (d, J = 7.9 Hz,
2H), 7.25 (d, J = 8.0 Hz, 2H), 7.15 (t, J = 2.1 Hz, 2H), 6.22 (t, J= 2.1 Hz, 2H). °C NMR
(125.8 MHz, acetone-ds) & 139.4, 133.6, 119.6, 119.0, 110.3. ''B NMR (128.4 MHz,

acetone-dg) & 4.1. '’F NMR (282 MHz, acetone-d) & -141.7.

@ Potassium 4-(1H-Pyrrol-1-yl)phenyl-trifluoroborate (Table 1, entry
29).! Following general procedure A, but in a round bottom flask with a reflux condenser
(under an atmosphere of argon), a mixture of 1-(4-chlorophenyl)-1H-pyrrole (267 mg, 1.5
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 3 h. The title compound was
obtained as a white solid in 93% yield (347 mg). Spectral data were in accordance with
those published. mp > 225 °C. "H NMR (500 MHz, DMSO-ds) & 7.39 (d, J = 8.0 Hz, 2H),
7.26 (d, J = 8.0 Hz, 2H), 7.25 (t, J = 2.0 Hz, 2H), 6.21 (t, J = 2.0 Hz, 2H). °C NMR
(125.8 MHz, DMSO-de) & 137.6, 132.4, 118.8, 117.7, 109.6. ''B NMR (128.4 MHz,

acetone-dg) & 4.1. "F NMR (282 MHz, acetone-ds) & -142.4.

BF,K
H,N~ :

2 Potassium 4-Aminophenyl-trifluoroborate (Table 1, entry 3).

Following general procedure A, a mixture of 4-chloroaniline (214 mg, 1.5 mmol),
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XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 uwmol), XPhos (7.14 mg, 15 pmol),
KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5
mmol), was heated to 60 °C in MeOH (7.5 mL) for 7 h. After the standard Soxhlet
purification (without filtration through celite after Soxhlet), the trifluoroborate was
concentrated and then taken up in 10 mL of MeCN (10 mL), and K,COs (726 mg, 5.25
mmol) was added. The mixture was stirred under an atmosphere of argon for 18 h. The
mixture was then concentrated in vacuo, acetone (20 mL) was added, and the mixture
was sonicated and filtered through a short pad of Celite, rinsing with additional hot
acetone (3 x 15 mL). The combined filtrate was concentrated. The trifluoroborate was
then dissolved in a minimal amount of acetone (3 mL), and Et,O (15 mL) was added to
obtain an off white precipitate that was filtered and dried in vacuo. The title compound
was obtained as a tan solid in 39% yield (116 mg). Spectral data were in accordance with
those published. mp > 225 °C. "H NMR (500 MHz, DMSO-ds) & 6.99 (d, J = 7.7 Hz, 2H),
6.35 (d, J= 7.7 Hz, 2H), 4.40 (s, 2H). >C NMR (125.8 MHz, DMSO-d,)  145.5, 131.9,
113.0. '"B NMR (128.4 MHz, acetone-de) & 1.4 (q, J = 55.5 Hz). ’F NMR (282 MHz,

acetone-dg) 0 -141.4.

BF K
O,N” :

2 Potassium (4-Nitrophenyl)trifluoroborate (Table 1, entry 4).!
Following general procedure A, a mixture of 1-bromo-4-nitrobenzene (303 mg, 1.5
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03

mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 3.5 h. The title compound
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was obtained as a light reddish-brown solid in 56% yield (192 mg). Spectral data were in
accordance with those of published results. mp > 225 °C. '"H NMR (500 MHz, acetone-
ds) 8 7.97 (d, J = 7.7 Hz, 2H), 7.68 (d, J = 7.4 Hz, 2H). *C NMR (125.8 MHz, DMSO-
de) 8 146.4, 132.8, 121.8. ''"B NMR (128.4 MHz, acetone-ds) 8 3.4 (q, J = 50.5 Hz). '°F

NMR (338.8 MHz, acetone-ds) o -143.9.

BF3K
FsC~ i

3 Potassium (4-(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry
5).! Following general procedure A, a mixture of 4-trifluoromethylchlorobenzene (200
uL, 1.5 mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg,
15 pmol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 2.5 h. The title compound
was obtained as a white solid in 97% yield (365 mg). Spectral data were in accordance
with those published. mp > 225 °C. "H NMR (500 MHz, DMSO-ds) § 7.51 (d, J= 7.4 Hz,
2H), 7.40 (d, J = 7.5 Hz, 2H). °C NMR (125.8 Hz, DMSO-ds) & 132.3, 132.3, 126.8,
126.6, 126.3, 124.6, 123.4, 123.3, 100.1. ''B NMR (128.4 MHz, acetone-ds) & 3.8 (m).

F NMR (338.8 MHz, acetone-ds) & -62.5, -143.3.

BFK
FsC~ i

3 Potassium (4-(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry
5%.! Following general procedure A, a mixture of 4-trifluoromethylchlorobenzene (1.33
mL, 10 mmol), XPhos-Pd-G2 preformed catalyst (40 mg, 0.05 mmol), XPhos (48 mg,
0.1 mmol), KOAc (2.94 g, 30 mmol), and tetrakis(dimethylamino)diboron (6.9 mL, 30
mmol), was heated to 60 °C in MeOH (7.5 mL) for 2.5 h. The title compound was

obtained as a white solid in 98% yield (2.48 g). Spectral data were in accordance with
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those published. mp > 225 °C. "H NMR (500 MHz, DMSO-d;) & 7.55 (d, J = 7.0 Hz, 2H),
7.43 (d, J = 7.0 Hz, 2H). >C NMR (125.8 Hz, DMSO-d) & 131.8, 128.4, 126.2, 126.1,
125.9, 124.1, 122.8, 121.9. "B NMR (128.4 MHz, acetone-ds) & 3.8. "F NMR (282

MHz, acetone-dg) 6 -62.5, -143.2.

o Potassium 4-(Morpholine-4-carbonyl)phenyl-trifluoroborate (Table 1,
entry 6).” Following general procedure A, a mixture of  (4-
chlorophenyl)(morpholino)methanone (340 mg, 1.5 mmol), XPhos-Pd-G2 preformed
catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 umol), KOAc (441 mg, 4.5 mmol),
and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was heated to 60 °C
in MeOH (7.5 mL) for 5.5 h. The title compound was obtained as a white solid in 85%
yield (380 mg). Spectral data were in accordance with those published. mp > 225 °C. 'H
NMR (500 MHz, DMSO-dg) 6 7.36 (d, J= 7.5 Hz, 2H), 7.12 (d, J = 7.4 Hz, 2H), 3.56 (s,
8H). >C NMR (125.8 MHz, DMSO-de) & 170.9, 132.7, 131.7, 131.7, 125.7, 66.8. ''B

NMR (128.4 MHz, acetone-ds) & 3.8 (m). '’F NMR (338.8 MHz, acetone-ds) & -143.1.

BF;K
o

Ph Potassium 4-Benzoylphenyl-trifluoroborate (Table 1, entry 7).!
Following general procedure A, a mixture of 4-chlorobenzophenone (325 mg, 1.5 mmol),
XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pmol),

KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5
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mmol), was heated to 60 °C in MeOH (7.5 mL) for 2.5 h. The title compound was
obtained as a white solid in 92% yield (397 mg). Spectral data were in accordance with
those published. mp = 220 °C dec. '"H NMR (500 MHz, DMSO-ds) 8 7.73 — 7.69 (m, 2H),
7.64 (t, J = 7.4 Hz, 2H), 7.65 — 7.57 (m, 1H), 7.56 — 7.51 (m, 4H). °C NMR (125.8
MHz, DMSO-dg) & 196.4, 138.0, 134.0, 132.1, 131.3, 129.4, 128.4, 128.1. ''B NMR

(128.4 MHz, acetone-de) & 4.0. '’F NMR (282 MHz, acetone-de) & -143.2.

KF3B\©\
F

Following general procedure A, a mixture of 1-chloro-4-fluorobenzene (196 mg, 159 uL,

Potassium (4-Fluoropheny)trifluoroborate (Table 1, entry 8).!

1.5 mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 3 h. The title compound was
obtained as a white solid in 97% yield (295 mg). Spectral data were in accordance with
those published. mp > 225 °C. "H NMR (500 MHz, acetone-ds) & 7.46 (t, J = 7.1 Hz, 2H),
6.82 (t,J = 8.9 Hz, 2H). >C NMR (125.8 MHz, DMSO-d;) & 162.5, 160.6, 133.4 (d, J =
5.5 Hz), 113.3 (d, J= 18.4 Hz). ''B NMR (128.4 MHz, acetone-ds) 5 4.0 (q, J = 53 Hz).

F NMR (338.8 MHz, acetone-d) & -120.4, -142.4.

KF3B\©\
F

Following general procedure A, a mixture of 1-chloro-4-fluorobenzene (196 mg, 159 uL,

Potassium (4-Fluoropheny)trifluoroborate (Table 1, entry 8%).!

1.5 mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15

pmol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
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mL, 4.5 mmol), was heated to 60 °C in MeOH (3 mL) for 4.5 h. The title compound was
obtained as a white solid in 97% yield (295mg). Spectral data were in accordance with
those published. mp > 225 °C. '"H NMR (500 MHz, DMSO-ds) & 7.30 (t, J= 7.2 Hz, 2H),
6.84 (t, J= 8.9 Hz, 2H). °C NMR (125.8 MHz, DMSO-d;) & 160.5, 160.6, 133.4 (m, J =
7.7 Hz), 113.3 (d, J = 18.4 Hz)."'B NMR (128.4 MHz, acetone-ds) & 4.0 (q, J = 53 Hz).

F NMR (338.8 MHz, acetone-ds) & -120.4, -142.4.

KF3B\©\
F

Following general procedure A, a mixture of Pd(OAc), (16.8 mg, 75 umol), XPhos (107

Potassium (4-Fluoropheny)trifluoroborate (Table 1, entry 8°).!

mg, 225 umol), and KOAc (441 mg, 4.5 mmol) was heated in MeOH (2 mL) at 60 °C for
30 min. The reaction was cooled to rt, a needle attached to a manifold under argon was
inserted into the septa, and 1-chloro-4-fluorobenzene (196 mg, 159 uL, 1.5 mmol) was
added neat via syringe followed by the dropwise addition of
tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol) in a solution of MeOH
(5.5 mL) The needle was removed and the reaction was heated to 60 °C for an additional
2.5 h. See general procedure A for work-up. The title compound was obtained as a white
solid in 87% yield (263 mg). Spectral data were in accordance with those published. mp
> 225 °C. '"H NMR (500 MHz, acetone-dg) & 7.45 (t, J = 6.9 Hz, 2H), 6.81 (t,J = 8.9 Hz,
2H). >C NMR (125.8 MHz, acetone-ds) & 162.9, 160.9, 133.3 (d, J= 5.14 Hz), 112.8 (d,
J=19.27 Hz). "'B NMR (128.4 MHz, acetone-ds) & 4.0 (q, J = 51 Hz). "’F NMR (338.8

MHz, acetone-dg) 6 -119.9, -142.1.
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o

Ho ®

\©\F (4-Fluorophenyl)boronic Acid (Table 1, entry 8".* Following general
procedure A, a mixture of I-chloro-4-fluorobenzene (196 mg, 159 ulL, 1.5 mmol),
XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pmol),
KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5
mmol), was heated to 60 °C in MeOH (7.5 mL) for 2.5 h. The reaction was cooled to rt
and filtered through a pad of celite, rinsing with EtoAc (3 x 10 mL). After concentrating
the reaction to dryness, EtOAc (10 mL) and 1 M HCI (10 mL) was added and the reaction
stirred at rt for 30 min. The mixture was then added to a separatory funnel and the aq
layer was removed. The organic layer was washed with brine, and the combined aqueous
layers were extracted with EtOAC (3 x 10 mL). The combined organics were dried
(NaxSOy4) and concentrated under vacuum. The crude boronic acid was then lyopholized
overnight to remove any remaining water. To the dried solid was added hexanes (15 mL)
and sonicated (~ 1 min) affording a white solid that was filtered and rinsed with hexanes
(10 mL). The title compound was obtained as a white solid in 85% yield (~90% pure, 178
mg). Spectral data were in accordance with those published. mp > 225 °C. "H NMR (500
MHz, acetone-ds) & 7.89 (t, J = 7.0 Hz, 2H), 7.16 (t, J = 8.6 Hz, 2H). °C NMR (125.8
MHz, DMSO-dg) 8 165.10, 163.16, 136.22, 114.84. ''B NMR (128.4 MHz, acetone-de) 8

29.1 (m).

; BF;K

AN (3-(Dimethylamino)phenyl)trifluoroborate (Table 1, entry 9).° Following

general procedure A, a mixture of 4-bromobenzaldehyde (277 mg, 1.5 mmol), XPhos-Pd-
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G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pumol), KOAc (441 mg,
4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was
heated to 60 °C in MeOH (7.5 mL) for 6 h. The title compound was obtained as a white
solid in 90% yield (306 mg). mp > 225 °C. 'H NMR (500 MHz, acetone-ds) & 8.20 (s,
1H), 7.71 (t, J = 7.1 Hz, 2H), 7.20 (t, J = 7.4 Hz, 2H), 3.81 (s, 6H). °C NMR (125.8
MHz, DMSO-ds) & 168.1, 136.9, 132.9, 132.9, 128.1, 127.1, 126.7, 52.2.).""B NMR

(128.4 MHz, acetone-ds) & 3.8 (m). '°’F NMR (338.8 MHz, acetone-ds) & -143.2.

HO BF;K

\©/ Potassium (3-Hydroxyphenyl)trifluoroborate (Table 1, entry 10).°
Following general procedure A, a mixture of 3-chlorophenol (193 mg, 160 uL, 1.5
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 5 h. The title compound was
obtained as a white solid in 84% yield (252 mg). Spectral data were in accordance with
those published. mp = 185 °C dec. '"H NMR (500 MHz, DMSO-dj) & 8.51 (s, 1H), 6.87 (t,
J=17.5 Hz, 1H), 6.80 — 6.72 (m, 2H), 6.42 (d, J = 7.5 Hz, 1H). °C NMR (125.8 MHz,
DMSO-d) § 156.3, 127.7, 122.9, 119.0, 112.5. ''B NMR (128.4 MHz, acetone-ds) & 4.1,

F NMR (282 MHz, acetone-ds) & -141.9.

BF3K
H;i

o Potassium 3-Formylphenyl-trifluoroborate (Table 1, entry 11).° Following

general procedure A, a mixture of 2-(3-bromophenyl)-1,3-dioxolane (344 mg, 130 mL,
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1.5 mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 5 h. After the standard
workup, the concentrated crude boronic acid was taken up in acetone (5 mL) to which
HCI (1 mL, 1 M) was added. The mixture was stirred for 1 h at which time EtOAc (5
mL) was added, and the organic phase was separated. The aqueous phase was extracted
with EtOAc (4 x 5 mL). The combined organic layers were washed with brine, dried
(MgS0y), filtered, and concentrated in vacuo. The crude mixture was then converted to
the potassium trifluoroborate salt following General Procedure A. The title compound
was obtained as a white solid in 96% yield (305 mg). Spectral data were in accordance
with those published. mp = 179 °C dec. '"H NMR (500 MHz, DMSO-dq) & 9.95 (s, 1H),
7.89 (s, 1H), 7.67 (d, J= 7.2 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.34 (t, J= 7.4 Hz, 1H).
BC NMR (125.8 MHz, DMSO-ds) & 194.3, 137.9, 134.7, 133.4, 127.1, 126.3. ''B NMR

(128.4 MHz, acetone-de) & 4.0. '°F NMR (282 MHz, acetone-de) & -142.8.

KF3B\§
o

o~ Potassium (3-(Methoxycarbonyl)phenyl)trifluoroborate (Table 1, entry
12).! Following general procedure A, a mixture of methyl 3-bromobenzoate (323 mg, 1.5
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 3 h. The title compound was
obtained as a white solid in 84% yield (216 mg). mp > 225 °C. Spectral data were in

accordance with those of published results. '"H NMR (500 MHz, acetone-ds) & 8.20 (s,

S13



1H), 7.71 (t, J = 7.3 Hz, 2H), 7.21 (t, J = 7.4 Hz, 1H), 3.81, (s, 3H). °C NMR (125.8
MHz, DMSO-ds) & 168.1, 136.9, 132.1, 128.1, 127.1, 126.7, 52.2. ''"B NMR (128.4 MHz,

acetone-dg) & 3.9. "’F NMR (338.8 MHz, acetone-dg) & -143.2.

BF;K

CN Potassium (3-Cyanophenyl)trifluoroborate (Table 1, entry 13).> Following
general procedure A, a mixture of 3-bromobenzonitrile (273 mg, 1.5 mmol), XPhos-Pd-
G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pumol), KOAc (441 mg,
4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was
heated to 60 °C in MeOH (7.5 mL) for 6 h. The title compound was obtained as a white
solid in 91% yield (286 mg). Spectral data were in accordance with those of a
commercially available sample. mp = 200 — 201 °C. 'H NMR (500 MHz, DMSO-d¢) &
7.72 — 7.56 (m, 2H), 7.50 (d, J = 7.4 Hz, 1H), 7.32 (t, J = 7.4 Hz, 1H). °C NMR (125.8
MHz, DMSO-ds) & 136.1, 134.7, 129.0, 127.5, 120.3, 109.4. "B NMR (128.4 MHz,

acetone-dg) 8 0.7 (q, J=49.5 Hz). '’F NMR (338.8 MHz, acetone-ds) & -143.8.

CN

KF;B

@ Potassium (2-Cyanophenyl)trifluoroborate (Table 1, entry 14)."! Following
general procedure A, a mixture of 2-bromobenzonitrile (273 mg, 1.5 mmol), XPhos-Pd-
G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pumol), KOAc (441 mg,
4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was
heated to 60 °C in MeOH (7.5 mL) for 7 h. The title compound was obtained as a white

solid in 4% yield (12.5 mg). Spectral data were in accordance with those published. mp =

S14



230 °C dec. 'H NMR (500 MHz, DMSO-d¢) & 7.52 (d, J = 7.1 Hz, 1H), 7.50 (d, J = 7.7
Hz, 1H), 7.39 (t, J = 7.4 Hz, 1H), 7.22 (td, J = 7.5, 1.3 Hz, 1H). °C NMR (125.8 MHz,
DMSO-dq) § 132.3, 132.0, 130.6, 126.0, 121.0, 114.3. ''B NMR (128.4 MHz, acetone-ds)

80.11 (q,J=50.0 Hz). '°F NMR (282 MHz, acetone-de)  -142.9.

BF;K

Potassium o-Tolyltrifluoroborate (Table 1, entry 15).! Following general
procedure A, a mixture of 1-bromo-2-methylbenzene (256 mg, 180 uL, 1.5 mmol),
XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 uwmol), XPhos (7.14 mg, 15 pmol),
KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5
mmol), was heated to 60 °C in MeOH (7.5 mL) for 26 h. The title compound was
obtained as an off-white solid in 75% yield (224 mg). Spectral data were in accordance
with those of published results. mp 210-213 °C. '"H NMR (500 MHz, acetone-ds) & 7.46
(d, J = 6.1 Hz, 1H), 6.88 (d, J = 13.0 Hz, 3H), 2.38 (s, 3H). °C NMR (125.8 MHz,
DMSO-ds) & 141.1, 132.2, 128.8, 125.6, 123.9, 22.3. ''B NMR (128.4 MHz, acetone-d)

8 4.3 (q,J=57.6 Hz). ’F NMR (338.8 MHz, acetone-ds) 5 -140.6.

BF;K

Potassium (2,6-Dimethylphenyl)trifluoroborate (Table 1, entry 16).'
Following general procedure A, a mixture of 2-chloro-1,3-dimethylbenzene (211 mg, 1.5
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
pmol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03

mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 22 h. The title compound was
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obtained as a white solid in 81% yield (259 mg). Spectral data were in accordance with
those of published results. mp > 225 °C. '"H NMR (500 MHz, DMSO-ds) 8 6.80 — 6.74
(m, 1H), 6.67 (d, J = 7.4 Hz, 2H), 2.30 (s, 6H). °C NMR (125.8 MHz, DMSO-d;) &
140.9, 126.5, 124.5, 23.3 (d, J = 2.52 Hz). ''B NMR (128.4 MHz, acetone-ds) & 4.8 (q, J

=56.3 Hz). '’F NMR (282 MHz, acetone-ds) & -132.3.

Et

@BHK

Z et Potassium (2,6-Diethylphenyl)trifluoroborate (Table 1, entry 17).
Following general procedure A, a mixture of 2-bromo-1,3-diethylbenzene (253 uL, 1.5
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 22 h. The title compound was
obtained as a white solid in 43% yield (156 mg). Spectral data were in accordance with
those of published results. mp > 225 °C. '"H NMR (500 MHz, acetone-ds) & 6.84 (t, J =
7.4 Hz, 1H), 6.71 (d, J= 7.4 Hz, 2H), 2.72 (q, J = 7.4 Hz, 4H), 1.06 (t, J= 7.4 Hz, 6H).
BC NMR (125.8 MHz, DMSO-d) & 147.9, 125.3, 124.8, 28.9, 17.7. ''B NMR (128.4

MHz, acetone-ds) & 4.7 (q, J = 56.5 Hz). '°F NMR (282 MHz, acetone-ds) & -131.1.

BF3K
[\

s Potassium 3-Trifluoroborato-thiophene (Table 2, entry 1).” Following general
procedure A, a mixture of 3-chlorothiophene (140 pL, 1.5 mmol), XPhos-Pd-G2
preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pmol), KOAc (441 mg, 4.5

mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was heated to
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60 °C in MeOH (7.5 mL) for 5 h. The title compound was obtained as a pale yellow solid
in 45% yield (127 mg). Spectral data were in accordance with those published. mp > 225
°C. 'H NMR (500 MHz, DMSO-ds) & 7.19 (s, 1H), 7.03 (s, 1H), 7.01 (d, J = 4.6 Hz, 1H).
BC NMR (125.8 MHz, DMSO-dq) 8 131.9, 124.4, 122.6. ''B NMR (128.4 MHz, acetone-

de) 5 0.7 (q, J=47.9 Hz). "’F NMR (282 MHz, acetone-ds) & -139.1.

BF;K

=

NS Potassium 2-Trifluoroborato-thiophene (Table 2, entry 2).° Following

general procedure A, a mixture of 2-chlorothiophene (140 pL, 1.5 mmol), XPhos-Pd-G2
preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pmol), KOAc (441 mg, 4.5
mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was heated to
60 °C in MeOH (7.5 mL) for 5 h. The title compound was obtained as a pale yellow solid
in 5% yield (13 mg). Spectral data were in accordance with those published. mp = 240 °C
dec. "H NMR (500 MHz, acetone-ds) & 7.13 (d, J = 4.3 Hz, 1H), 6.95 (s, 1H), 6.88 (s,
1H). °C NMR (125.8 MHz, acetone-ds) & 127.2, 126.1, 123.5. ''B NMR (128.4 MHz,

acetone-d) 8 0.4 (q, J=48.0 Hz). '’F NMR (282 MHz, acetone-ds) & -137.5.

BF;K

X

L
N Potassium (2-Methylquinolin-4-yl)trifluoroborate (Table 2, entry 3).

Following general procedure B, a mixture of 4-chloroquinalidine (266 mg, 302 pL, 1.5
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03

mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 11 h. The title compound was
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obtained as a white solid in 58% yield (218 mg) as a mixture of the trifluoroborate and

internal salt. As such, reasonable NMR spectra could not be obtained.

BF;K

o

N

. (4-(Isoxazol-5-yl)phenyl)trifluoroborate (Table 2, entry 4).
YD)pheny

Following general procedure A, a mixture of 5-(4-bromophenyl)isoxazole (336 mg, 1.5
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 5.5 h. The title compound
was obtained as an orange solid in 37% yield (140 mg) as a mixture of product and
unidentified impurities. mp = 220 °C dec. '"H NMR (500 MHz, DMSO-ds) & 8.57 (s,
1H), 7.61 (d, J = 7.7 Hz, 2H), 7.47 (d, J = 7.6 Hz, 2H), 6.85 (s, 1H). °C NMR (125.8
MHz, DMSO-ds) § 169.7, 151.5, 132.0, 123.7, 98.3. ''B NMR (128.4 MHz, acetone-ds) 8

0.82. ""F NMR (338.8 MHz, acetone-de) & -143.2.

Boc
1

N
1)
KF;B

2, entry 5).” Following general procedure A, a mixture of 1-(tert-butoxycarbonyl)-5-

Potassium 1-(tert-Butoxycarbonyl)-indol-5-yl-trifluoroborate (Table

bromoindole (445 mg, 1.5 mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol),
XPhos (7.14 mg, 15 pumol), KOAc (441 mg, 4.5 mmol), and
tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was heated to 60 °C in
MeOH (7.5 mL) for 4.5 h. The title compound was obtained as a white solid in 96% yield

(464 mg). Spectral data were in accordance with those published. mp = 186 °C dec. 'H
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NMR (500 MHz, DMSO-de) & 7.83 (d, J = 8.0 Hz, 1H), 7.56 (s, 1H), 7.49 (d, J= 3.5 Hz,
1H), 7.35 (d, J = 8.2 Hz, 1H), 6.57 (d, J = 3.5 Hz, 1H), 1.62 (s, 9H). °C NMR (125.8
MHz, DMSO-ds) & 149.4, 133.3, 129.2, 128.3, 124.2, 123.6, 112.6, 107.9, 82.9, 27.8. ''B

NMR (128.4 MHz, acetone-ds) & 4.7. ’F NMR (282 MHz, acetone-dg) & -141.5.

BF;K

="

Potassium 1H-Indol-5-yl-trifluoroborate (Table 2, entry 6).® Following
general procedure A, a mixture of 5-bromoindole (294 mg, 1.5 mmol), XPhos-Pd-G2
preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pmol), KOAc (441 mg, 4.5
mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was heated to
60 °C in MeOH (7.5 mL) for 6 h. The title compound was obtained as a white solid in
70% yield (233 mg). Spectral data were in accordance with those published. mp = 240 °C
dec. "H NMR (500 MHz, DMSO-ds) & 10.56 (s, 1H), 7.51 (s, 1H), 7.14 — 7.12 (m, 3H),
6.25 (s, 1H). °C NMR (125.8 MHz, DMSO-ds) & 135.5, 127.6, 126.1, 123.6, 123.1,
109.7, 101.1. ''B NMR (128.4 MHz, acetone-ds) & 2.2. '°F NMR (282 MHz, acetone-d)

0 -140.6.

N BF3K
-y
0 Potassium 5-Trifluoroborato-benzoxazole (Table 2, entry 7). Following

general procedure A, a mixture of 5-chlorobenzoxazole (231 mg, 1.5 mmol), XPhos-Pd-
G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pumol), KOAc (441 mg,
4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was
heated to 60 °C in MeOH (7.5 mL) for 5 h. The title compound was obtained as a brick

red solid in 36% yield (122 mg). mp = 200 °C dec. 'H NMR (500 MHz, DMSO-ds) 8
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8.51 (s, 1H), 7.65 (s, 1H), 7.43 (q, J = 8.0 Hz, 2H). °C NMR (125.8 MHz, DMSO-ds) &
152.5, 148.1, 138.7, 128.9, 122.0, 108.6. ''B NMR (128.4 MHz, acetone-ds) & 1.1 (q, J =

51.7 Hz). "’F NMR (282 MHz, acetone-de) & -142.0.

—
N

Following general procedure B, a mixture of 3-bromoquinoline (312 mg, 202 pL, 1.5

Potassium (Quinolin-3-yl)trifluoroborate (Table 2, entry 8).f

mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03
mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 5 h. The title compound was
obtained as a white solid in 64% yield (225 mg). Spectral data were in accordance with
those published. mp > 225 °C. '"H NMR (500 MHz, DMSO-d¢) & 8.86 (s, 1H), 8.11 (s,
1H), 7.89 (d, J = 8.3 Hz, 1H), 7.83 (d, /= 7.9 Hz, 1H), 7.58 (t, /= 7.4 Hz, 1H), 7.46 (t, J
= 7.2 Hz, 1H). °C NMR (125.8 MHz, DMSO-ds) & 155.2, 146.8, 137.4, 128.5, 128.2,
127.6, 127.4, 125.1. ''B NMR (128.4 MHz, acetone-ds) & 0.85 (q, J = 49.3). ’F NMR

(282 MHz, acetone-ds) o -142.6.

BF,K

e

Following general procedure A, a mixture of 4-bromoanisole (280 mg, 187 uL, 1.5

~o Potassium 4-Methoxyphenyl-trifluoroborate (Table 3, entry 2).'
mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 wmol), XPhos (7.14 mg, 15
umol), KOAc (441 mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03

mL, 4.5 mmol), was heated to 60 °C in MeOH (7.5 mL) for 5 h. The title compound was

obtained as a white solid in 87% yield (279 mg). Spectral data were in accordance with
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those of published results. mp > 225 °C. '"H NMR (500 MHz, acetone-ds) & 7.37 (d, J =
7.7 Hz, 2H), 6.67 (d, J = 7.8 Hz, 2H), 3.69 (s, 3H). °C NMR (125.8 MHz, DMSO-d) &
157.8, 132.9, 112.5, 55.1."'B NMR (128.4 MHz, acetone-ds) & 4.3 (m). °F NMR (338.8

MHz, acetone-de) 6 -141.8.

BFK

e

Following general procedure A, a mixture of 4-iodoanisole (349 mg, 1.5 mmol), XPhos-

~o Potassium 4-Methoxyphenyl-trifluoroborate (Table 3, entry 3).’

Pd-G2 preformed catalyst (5.89 mg, 7.5 umol), XPhos (7.14 mg, 15 pmol), KOAc (441
mg, 4.5 mmol), and tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was
heated to 60 °C in MeOH (7.5 mL) for 9 h. The title compound was obtained as a white
solid in 51% yield (163 mg). Spectral data were in accordance with those of published
results. mp > 225 °C. "H NMR (500 MHz, acetone-ds) & 7.37 (d, J = 7.2 Hz, 2H), 6.67 (d,
J =72 Hz, 2H), 3.69 (s, 3H).”C NMR (125.8 MHz, DMSO-ds) & 157.8, 132.8, 112.5,
55.1. '"B NMR (128.4 MHz, acetone-de) & 4.3 (m). °F NMR (338.8 MHz, acetone-de) &

-141.8.

BFK

e

Following general procedure A, a mixture 4-methoxyphenyl trifluoromethanesulfonate

~o Potassium 4-Methoxyphenyl-trifluoroborate (Table 3, entry 4).'

(384 mg, 271 uL, 1.5 mmol), XPhos-Pd-G2 preformed catalyst (5.89 mg, 7.5 umol),
XPhos (7.14 mg, 15 pumol), KOAc (441 mg, 4.5 mmol), and

tetrakis(dimethylamino)diboron (890 mg, 1.03 mL, 4.5 mmol), was heated to 60 °C in
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MeOH (7.5 mL) for 6.5 h. The title compound was obtained as a white solid in 98% yield
(314 mg). Spectral data were in accordance with those of published results. mp > 225 °C.
'H NMR (500 MHz, acetone-ds) & 7.37 (d, J = 7.5 Hz, 2H), 6.67 (d, J = 7.6 Hz, 2H), 3.69
(s, 3H). >C NMR (125.8 MHz, DMSO-d;) & 157.80, 132.84, 112.45, 55.12. ''B NMR

(128.4 MHz, acetone-de) & 4.3 (m). '’F NMR (338.8 MHz, acetone-de) & -141.8.

S22



(1
)

3)
4

)
(6)
(7
®)

References:

Molander, G. A.; Trice, S. L. J.; Dreher, S. D. J. Am. Chem. Soc. 2010,
132, 17701-17703.

Molander, G. A.; Trice, S. L. J.; Kennedy, S. M.; Dreher, S. D.; Tudge, M.
T.J. Am. Chem. Soc. Submitted for publication.

Schmidt, B.; Hoelter, F. Org. Biomol. Chem. 2011, 9, 4914 - 4920.
Molander, G. A.; Cavalcanti, L. N.; Canturk, B.; Pan, P.; Kennedy, L. E.
J. Org. Chem. 2009, 74, 7364-7369.

Park, Y. H.; Ahn, H. R.; Canturk, B.; Jeon, S.; Lee, S.; Kang, H.;
Molander, G. A.; Ham, J. Org. Lett. 2008, 10, 1215-1218.

Oliveira, R. A.; Silva, R. O.; Menezes, P. H.; Molander, G. A. Magn.
Reson. Chem. 2009, 47, 873 - 878.

Delcamp, J. H.; Brucks, A. P.; White, M. C. J. Am. Chem. Soc. 2008, 130,
11270 - 11271.

Molander, G. A.; Canturk, B.; Kennedy, L. E. J. Org. Chem. 2009, 74, 973
- 980.

S23



05

(-

B
| &
| w
L
E
&
2
L ().-
w
| w
b
Lz
S “

L___J

as

95

BF;K
L
T
aa

'H NMR Spectra (500 MHz, acetone-ds) Potassium 4-Methoxyphenyl-trifluoroborate
(Table 1, entry 1)

S24



30

«

S0

4810

40

100
1 lppm)

110

9y eTt—

S8'CET
98'ZEI>

28281 —

BF;K
~0 :
210

BC NMR Spectra (125.8 MHz, DMSO-ds) Potassium 4-Methoxyphenyl-
trifluoroborate (Table 1, entry 1)

S25



0t~ _ et
vy _ L

BF,K
~0 :

T T

a5 4

"B NMR Spectra (1284 MHz, acetone-ds) Potassium 4-Methoxyphenyl-
trifluoroborate (Table 1, entry 1)

S26



210

=180

=150

-145

L
11 lppm)

PR TPT-— e

B Pl

10
¢

T
108

-85

&5

BF;K
~0 :
T
&

PF NMR Spectra (338.8 MHz, acetone-ds) Potassium 4-Methoxyphenyl-
trifluoroborate (Table 1, entry 1)

S27



_-J <«
—‘ [~ e
| w
o
<
| w
(=]
o~
_J »
T [ ev
&
J
| w
B
— — — = F—wc
o
[~
| w
o
L=
C/:
[ w
uy
I
| o
o
w
©
—, 1
| e
J r~
— — S — e 93
| w
~
©
=
X
”
w
o
| w
©
=
>
/O
w
-a

"H NMR Spectra (500 MHz, acetone-ds) Potassium 4-Methoxyphenyl-trifluoroborate
(Table 1, entry 1)

S28



60°'55—
crell—
C8ZET—
X
”
w
o
2 9L LET—
o}

/

BC NMR Spectra (125.8 MHz,
trifluoroborate (Table 1, entry 1%)

DMSO-ds)

S29

Potassium

T tpem)

130

mn

4-Methoxyphenyl-



45

<30

-10

lepm)

A

90~ e ———
b —_— L w

30

BF3K
S
T
45 40

"B NMR Spectra (1284 MHz, acetone-ds) Potassium 4-Methoxyphenyl-
trifluoroborate (Table 1, entry 1%)

S30



T
80 195 200

-185

~ES

BES)

45

J 1

[4: 3872 S m—

T
345 -143
11 (gem)

=15

110

100

BF3K
L

T

85 20

PF NMR Spectra (338.8 MHz, acetone-ds) Potassium 4-Methoxyphenyl-
trifluoroborate (Table 1, entry 1%)

S31



0.0

0.5

1.0

1.5

0

6.0 s 50 45 4.0
1 (ppm)

7.0

_— »>00'r
I — 02

2
—— . oz [~

8.0

9.0

11.0

T
12.0

12.5

T
13.0

'"H NMR Spectra (500 MHz, DMSO-ds) Potassium 4-(1H-Pyrrol-1-yl)phenyl-
trifluoroborate (Table 1, entry 2)

S32



100 an
f1 (ppm)

110

€801 T— B

06T T~
29611 B

120

130

b5 EET— ————

0 6ET— —4 |

_BF:K
T T L T
180 170 160 150 140

T
190

T
200

T
210

BC NMR Spectra (125.8 MHz, DMSO-ds) Potassium 4-(1H-Pyrrol-1-yl)phenyl-
trifluoroborate (Table 1, entry 2)

S33



90

80

70

40

0

20

10

S0r—

T T
10 0
1 (ppm)

30 20

a0

_-BF;K
80 60

90

"B NMR Spectra (128.4 MHz, acetone-ds) Potassium 4-(1H-Pyrrol-1-yl)phenyl-
trifluoroborate (Table 1, entry 2)

S34



210

200

100 11 120 130 140
1 (ppm)

BF;K
30 40 60 9

10

10

—_— !
o
o
L =
o
-
o
L &
Z .
o

"F NMR Spectra (282 MHz, acetone-ds) Potassium 4-(1H-Pyrrol-1-yl)phenyl-
trifluoroborate (Table 1, entry 2)

S35



Ju

J.

'H NMR Spectra (500 MHz, DMSO-d;) Potassium 4-(1H-Pyrrol-1-yl)phenyl-

trifluoroborate (Table 1, entry 2%

S36

L

oy
e

4.0

4.5

9.0 8.0 7.5 6.0 5.0
1 (ppm)

9.5

10.0



10

30

60

80

90
1 (ppm)

100

rIE01—

110

LI

osn— |2

140

o
&
170 160

180

BC NMR Spectra (125.8 MHz, DMSO-ds) Potassium 4-(1H-Pyrrol-1-yl)phenyl-
trifluoroborate (Table 1, entry 2%

S37



70 80 =1

60

40

30

10
1 (ppm)

e
T
10

30

40

o
80

90

@ i

"B NMR Spectra (128.4 MHz, acetone-ds) Potassium 4-(1H-Pyrrol-1-yl)phenyl-
trifluoroborate (Table 1, entry 2%

S38



210

200

swivl-—

100 110
1 (ppm)

90

&0

20 30 40

10

o
10

PF NMR Spectra (282 MHz, acetone-ds) Potassium 4-(1H-Pyrrol-1-yl)phenyl-
trifluoroborate (Table 1, entry 2%

S39



3.0

ER

4.0

g
_—

4.5

5.0
1 (ppm)

6.0

6.5

/O/BF3K
H,N
9.

T
10.0

'"H NMR Spectra (500 MHz, DMSO-ds) Potassium 4-Aminophenyl-trifluoroborate
(Table 1, entry 3)

S40



10

60

T
100 a0 80
f1 (ppm)

110

61—

130

6 E1—

ersrl— —

/©/BF3K
H,N
170

T
180

C NMR Spectra (125.8 MHz, DMSO-d;) Potassium 4-Aminophenyl-trifluoroborate
(Table 1, entry 3)

S41



60

10 20 30 40

1 (ppm)

10

40

o
H,N

T

90

"B NMR Spectra (128.4 MHz, acetone-ds) Potassium 4-Aminophenyl-trifluoroborate
(Table 1, entry 3)

S42



190 200 210

180

srIpy-—

100 110
f1 (ppm)

90

10 20 30

/©/BF3K
H,N
0

10

PF NMR Spectra (282 MHz, acetone-ds) Potassium 4-Aminophenyl-trifluoroborate
(Table 1, entry 3)

S43



.
T

J

-

._J (-

O,N

"H NMR Spectra (500 MHz, acetone-ds) Potassium (4-Nitrophenyl)trifluoroborate
(Table 1, entry 4)

S44

05

25

30

6.0

65

75

30

Q0



Z8'1eT-

6L°ZET- _—

EV 9P — -

: BF;K
T
170

BC NMR Spectra (125.8 MHz, DMSO-ds) Potassium (4-Nitrophenyl)trifluoroborate
(Table 1, entry 4)

S45



T T
-22 24

T
-2

-14

-12

o
P2 J o
2TE~E I— i

Z9EF — -

z0v/

: BF;K
T
28 h

"B NMR Spectra (128.4 MHz, acetone-ds) Potassium (4-Nitrophenyl)trifluoroborate
(Table 1, entry 4)

S46



150

11 {gpm)

18EPT-— —';1 |

-140

: BF;K
T
3

F NMR Spectra (338.8 MHz, acetone-ds) Potassium (4-Nitrophenyl)trifluoroborate
(Table 1, entry 4)

S47



—
25

30

45

1 {pem)

80

IR

80

95

F;C
Jl‘l

'H NMR Spectra (500 MHz, DMSO-d) Potassium 4-
(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry 5)

S48



75

1 {ppm)

Z1001— n g

x
™
[Ty
o
(&
o
w

EEELI -
SEEZT

£9p 2T~ —
ZE920, -
9s9er 5
62921

0EZELT —t
TEZET/ "

110

T
125 120

30

BC NMR Spectra  (125.8 Hz, DMSO-d) Potassium -
(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry 5)

S49



09~
96°E

Fs;C

g NMR

acetone-d)
(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry 5)

-15

5 3
1 |ppm)

Potassium

-



T
-165

=160

|

PEEVI-— -

40

-125

6v 9

FsC
45

YR NMR (338.8 MHz, acetone-ds) Potassium 4-
(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry 5)

S51



o
=
LL
=
.\'.
]
L Y
g
| E
i
L+
"
(18

'H NMR Spectra (500 MHz, DMSO-ds)
(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry 5°)

S52

—
:) F-coz
_—)\ I— 0a'L
Potassium

5.0 4.0 3.0
1 (ppm)

6.0

8.0

9.0

9.5

10.0

-



10

60

T
100 a0 80
f1 (ppm)

110

06't21 N
€@ :;1%
W21~

NI

.BF,K
160

L
e
-

i
0

17

—

FLe

T
180

BC  NMR  Spectra (1258  MHz,  DMSO-ds)  Potassium  (4-
(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry 5°)

S53



-80

JBF K
80

L

—

90

i

"B NMR Spectra (128.4 MHz, acetone-d) Potassium 4-
(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry 5°)

S54



210

200

?wIpl-— e

100 110
1 (ppm)

90

8y Ig-—

&0

10 20 30 40

.BF,K

10

L
o
-

—

FLe

PR NMR Spectra (282 MHz, acetone-ds) Potassium 4-
(Trifluoromethyl)phenyl)trifluoroborate (Table 1, entry 5°)

S55



45

T
R
11 i)

65

75

80

'H NMR Spectra (500 MHz, DMSO-ds) Potassium 4-(Morpholine-4-carbonyl)phenyl-
trifluoroborate (Table 1, entry 6)

S56



62799 ESN—

100 a0

1 {gem)

110

22°52T—

99'1517\6 ——
LYTEL
89ZET -

140

“ED

S60LT— —

BF.K

a0

BC NMR Spectra (1258 MHz, DMSO-ds) Potassium 4-(Morpholine-4-
carbonyl)phenyl-trifluoroborate (Table 1, entry 6)

S57



S T

ey

2SE~ = e
56'E —_ i

-8

X ‘ g

L ®

om
7 N\ z
= M\ r#
Z o
I3 i |

"B NMR Spectra (128.4 MHz, acetone-ds) Potassium 4-(Morpholine-4-
carbonyl)phenyl-trifluoroborate (Table 1, entry 6)

S58



X5

-195

70

T
-163

-155

-150
11 tppm)

-145

PTELT-— —

140

120

BF;K
<110

=X
P

/N

PF NMR Spectra (338.8 MHz, DMSO-ds) Potassium 4-(Morpholine-4-
carbonyl)phenyl-trifluoroborate (Table 1, entry 6)

S59



5.0 4.0 3.0
1 (ppm)

6.0

8.0

BF;K
LT
o
9

T
10.0

'H NMR Spectra (500 MHz, DMSO-ds) Potassium 4-Benzoylphenyl-trifluoroborate
(Table 1, entry 7)

S60



T
110 100 90 80
1 (ppm)

20

BF3K

Ph
190 180

T
200

210

C NMR Spectra (125.8 MHz, DMSO-ds) Potassium 4-Benzoylphenyl-trifluoroborate
(Table 1, entry 7)

Se61



"B NMR Spectra (128.4 MHz,
trifluoroborate (Table 1, entry 7)

acetone-d)

S62

60

10 20 30 40

1 (ppm)

10

Potassium 4-Benzoylphenyl-



210

200

6TEr-—

100 110
1 (ppm)

90

&0

10 20 30 40

BF3K

10

Ph

F NMR Spectra (282 MHz, acetone-ds) Potassium 4-Benzoylphenyl-trifluoroborate
(Table 1, entry 7)

S63



|

35

a5

S0

1?;;;«)

5

(X

70

OB&K
F

T

a3

95

'H NMR Spectra (500 MHz, acetone-ds) Potassium (4-Fluorophenyl)trifluoroborate
(Table 1, entry 8)

S64



20

30

S0

40

100
1 {ppm)

110

CTETT
LE‘EII>

6EEET
SV'SST>

09091~ ]
05291~ —

TED

T
170

/©/BF3K
F
&0

BC NMR Spectra (125.8 MHz, DMSO-ds) Potassium (4-Fluorophenyl)trifluoroborate
(Table 1, entry 8)

S65



-15

6EE }
08'€-\ I
IZ'Vf D S—

£9% h

7 e "

10

15

/©, BF,K
F

5

"B NMR (128.4 MHz, acetone-ds) Potassium (4-Fluorophenyl)trifluoroborate (Table
1, entry 8)

S66



205 210

T
200

<160

150

145
{BRm)

h

LECV-—

140

8E'021-— e -8

-10

-105

/©/ BF,K
F
a5 60

F NMR Spectra (338.8 MHz, acetone-ds) Potassium (4-Fluorophenyl)trifluoroborate
(Table 1, entry 8)

S67



T
1 (ppem)

/

/©/ BF,K
F

'"H NMR Spectra (500 MHz, DMSO-ds) Potassium (4-Fluorophenyl)trifluoroborate
(Table 1, entry 8

S68



60

WML

]
mml‘vuw
" 11 (ppem)

T
100

8TELT
EE'EII>

120

9E"EET
LEEET,
6EEET )—
TrEET
ZyesT

140

160

95091~ B
9P 291 -

X
Gl
w
m
T8

BC NMR Spectra (125.8 MHz, DMSO-ds) Potassium (4-Fluorophenyl)trifluoroborate
(Table 1, entry 8

1

180

S69



11 (ppem)

BEE

6L E-L —— -
1207 —_———
29v

30

40

/©/BF3K
F

"B NMR (128.4 MHz, acetone-ds) Potassium (4-Fluorophenyl)trifluoroborate (Table
1, entry 8%)

S70



|
9 21— —_
L7021 A L&
T
| :
x |
o~
w |
om
. s

F NMR Spectra (338.8 MHz, acetone-ds) Potassium (4-Fluorophenyl)trifluoroborate
(Table 1, entry 8

S71



25

a5 40 as

11 (pem)

50

65

a0

BF.K

i
F-' T

'H NMR Spectra (500 MHz, acetone-ds) Potassium (4-Fluorophenyl)trifluoroborate
(Table 1, entry 8"

S72



30

E0

a3

100
11 {gem)

110

£9°¢11 i
ZSE'ZII>

ECEEL
LZ'EEI>

T T
150 140

TED

S6'09T~ -
8¢9l —

T
1720

183

K
NN

e
T

Bc NMR Spectra (125.8 MHz, Acetone-ds) Potassium (4-
Fluorophenyl)trifluoroborate (Table 1, entry 8")

S73



\
-4
"
3
: ¥
3 @
8
e
]
3
_ L
3
ZhE =
[8€-L —— _.—--j
ZevT - L
19% 3
! e
1 =
P
e X
.'l- o .hl'\. —s
w,
k. -2

"B NMR (128.4 MHz, acetone-ds) Potassium (4-Fluorophenyl)trifluoroborate (Table
1, entry 8")

S74



-]

-185

<155

£1°ZhT-— ——
{

? ?:ch'lv

-1
1

86'6TT-— —_ f

75

F NMR Spectra (338.8 MHz, acetone-ds) Potassium (4-Fluorophenyl)trifluoroborate
(Table 1, entry 8"

S75



.
T
o0

05

20

35 30

4

59 S0 11 :Ct:l’f“‘:'b

63

85

70

75

80

85

a5

lI;I NMR Spectra (500 MHz, acetone-dc) (4-Fluorophenyl)boronic acid (Table 1, entry
8)

S76



!

PEYIT— —

et 4
ZT9ET =
9T €97~ —
01'591— Y

HO\B,OH
F

C NMR Spectra (125.8 MHz, DMSO-ds) (4-Fluorophenyl)boronic acid (Table
entry 8"

S77

&

73

80

120

130

140

160

173

180

180



40

oot~ L
)

"B NMR (128.4 MHz, acetone-ds) (4-Fluorophenyl)boronic acid (Table 1, entry 8')

S78



-3
|
~ -
—— o~
=~
w
o~
—_—
&
| w
-
= 34
| &
-
| w
=
"
E
G
L
| w
“
<
e
| w
<
— -
"
~
—
w—.. 1l
1
[ o
-
—
= E
|
o
e
%,
_\}_ F
4N
L] | v
=S

'"H NMR Spectra (500 MHz, acetone-ds) (3-(Dimethylamino)phenyl)trifluoroborate
(Table 1, entry 9)

S79



— " ._s'
]
02 28— -—
89921 i
[AYIISH
60'82T— - | 2
16°261— — )
26'9ET— -— _
x
d Lg
w -
o
O
= — | &
\ -
L&

BC NMR Spectra (125.8 MHz, DMSO-ds) (3-(Dimethylamino)phenyl)trifluoroborate
(Table 1, entry 9)

S&0



b9'E> ——"
vt —— |
“

Q/BF:,K
/N\
T

£

"B NMR (128.4 MHz, acetone-ds) (3-(Dimethylamino)phenyl)trifluoroborate (Table
1, entry 9)

S81



-210

-200

=190

T
-153

IL

STEVT- —

1 {ppm)

=130 =140

20

QBF:,K
/N\

F NMR Spectra (338.8 MHz, acetone-ds) (3-(Dimethylamino)phenyl)trifluoroborate
(Table 1, entry 9)

S8&2



5.0 4.0 3.0
1 (ppm)

6.0

6.5

8.0

HO\©/ BF3K
9' '3'0

T
10.0

"H NMR Spectra (500 MHz, DMSO-ds) Potassium (3-Hydroxyphenyl)trifluoroborate
(Table 1, entry 10)

S&3



10

30

60

100 a0 80
1 (ppm)

110

S Ill—

T3 18 et —_— o

S8 -

130

140

160

1

HO\©/ BF3K ;
[
H'iO

BC  NMR  Spectra (1258  MHz, DMSO-ds)  Potassium  (3-
Hydroxyphenyl)trifluoroborate (Table 1, entry 10)

S&4



70 80 a0

60

40

30

10

1 (ppm)

10

30

40

H0\©/ BF3K
80

90

"B NMR (128.4 MHz, acetone-ds) Potassium (3-Hydroxyphenyl)trifluoroborate
(Table 1, entry 10)

S8&5



200 210

190

06 TP~ = —_— 2

100 110
1 (ppm)

90

&0

HO\©/ BFsK
.’.0 30 40

10

10

PF NMR Spectra (282 MHz, acetone-ds) Potassium (3-Hydroxyphenyl)trifluoroborate
(Table 1, entry 10)

S86



Fseo

95

T
105 100

1.0

'H NMR Spectra (500 MHz, DMSO-ds) Potassium 3-Formylphenyl-trifluoroborate
(Table 1, entry 11)

S&7



20—

Ob L24 ="

i

L=
="

20 URL~

T
160

?/BQK
H™ ~o

T

170

T 4
180

- T T
190

LA D

T
200

T
210

C NMR Spectra (125.8 MHz, DMSO-ds) Potassium 3-Formylphenyl-trifluoroborate
(Table 1, entry 11) 6

S88



60

10 20 30 40

1 (ppm)

10

"B NMR (128.4 MHz, acetone-ds) Potassium 3-F ormylphenyl-trifluoroborate (Table
1, entry 11)

S&9



210

200

GEIpY —

140

130

110

100
1 (ppm)

90

10 20 30 40 50 &0

gBFsK
H™ o
0

10

PF NMR Spectra (282 MHz, acetone-ds) Potassium 3-Formylphenyl-trifluoroborate
(Table 1, entry 11)

S90



'H NMR Spectra (500 MHz, acetone-d)
(Methoxycarbonyl)phenyl)trifluoroborate (Table 1, entry 12)

S91

Potassium




20

30

0z e¢s—

60

T
100

"8 e

89'921+
12214
6081 — -

30

16 ¢El— -—
C6'9ET— —

60891 — ——

BC  NMR  Spectra (1258  MHz, DMSO-ds)  Potassium  (3-
(Methoxycarbonyl)phenyl)trifluoroborate (Table 1, entry 12)

S92



§9'E, I
90b _
\1
1
\
o
: ;o
@,
2
g NMR (128.4 MHz, acetone-dg) Potassium

(Methoxycarbonyl)phenyl)trifluoroborate (Table 1, entry 12)

S93

-5

-0

0 I
1 ppm)

a0

G-



200

-185 190

-180

T T
<160 <185

T
-155

T e

STEPT-— P

140

KF,B?
07 o

T

a5

F NMR  Spectra  (338.8° ~MHz,  acetone-ds)  Potassium  (3-
(Methoxycarbonyl)phenyl)trifluoroborate (Table 1, entry 12)

S94



4.0 ER 3.0

4.5

5.0
1 (ppm)

6.0

6.5

T
10.0

'H NMR Spectra (500 MHz, DMSO-ds) Potassium (3-Cyanophenyl)trifluoroborate
(Table 1, entry 13)

S95



10

60

T
a0 80
f1 (ppm)

100

fren1— —_—

110

wiZl—

6¥l—

130

SOrEl— —
[19€] = _—

©/8F3K
CN
0

17

T
180

C NMR Spectra (125.8 MHz, DMSO-ds) Potassium (3-Cyanophenyl)trifluoroborate
(Table 1, entry 13)

S96



70 80 =1

60

40

0

10

.(_
883=
\
~
0
1 (ppm)

10

30

40

©/8F3K
CN
T
80

90

"B NMR (128.4 MHz, acetone-ds) Potassium (3-Cyanophenyl)trifluoroborate (Table
1, entry 13)

S97



210

200

oL 1-—

100 110
1 (ppm)

40 &0 90

30

20

©/BF3K
CN
10

10

F NMR Spectra (338.8 MHz, acetone-ds) Potassium (3-Cyanophenyl)trifluoroborate
(Table 1, entry 13)

S98



0.0

)

4.0 ER 3.0

4.5

5.0
1 (ppm)

6.0

6.5

.

8.0

9.0

CN
©/BF3K
9

10.0

'H NMR Spectra (500 MHz, DMSO-ds) Potassium (2-Cyanophenyl)trifluoroborate
(Table 1, entry 14)

S99



20

1 (ppem)

T
':lil

100

|
d

R

R

|
L

&8
;
L.

CN
©/BF3K

C NMR Spectra (125.8 MHz, DMSO-ds) Potassium (2-Cyanophenyl)trifluoroborate
(Table 1, entry 14)

S100



30

10

1 (ppm)

10

CN
©/BF3K
5‘0

"B NMR (128.4 MHz, acetone-ds) Potassium (2-Cyanophenyl)trifluoroborate (Table
1, entry 14)

S101



190 200 210

T
180

100 11
1 (ppm)

0

80

60

30

10

CN
©/BF3K

o
| ™
o
L~
l Q
o
o
-~
o
-
o
- -

YF NMR Spectra (282 MHz, acetone-ds) Potassium (2-Cyanophenyl)trifluoroborate
(Table 1, entry 14)

S102



BF,K

28

'"H NMR Spectra (500 MHz, acetone-ds) Potassium

entry 15)

L
T

S103

I N—

oo

25

a5 40 35 3 75

"1 {ppm)

55 30

80

65

a5 8.0

G0

as

10

o-Tolyltrifluoroborate (Table



-2
9z ze— o
-8
3 -8
16°€21~ _ -
b9CZT— S
22821~ 3
U ZET— ] :
20THT- — mE
x
Ll E=3
uw - %
m@
L

BC NMR Spectra (125.8 MHz, DMSO-ds) Potassium o-Tolyltrifluoroborate (Table 1,
entry 15)

S104



40

-10

.E
9E } L &
20'p-L o =
492 T e

2617 \

75

BF,K

b
L w
Ed

"B NMR (128.4 MHz, acetone-ds) Potassium o-Tolyltrifluoroborate (Table 1, entry
15)

S105



T
-215

240

=205

-230

-190

SRS

T
-163

=150

T
145
leem)

L

95 0p1-— =

T
A 25 30 35 a0

=15

BF,K

b

F NMR Spectra (338.8 MHz, acetone-ds) Potassium o-Tolyltrifluoroborate (Table 1,
entry 15)

S106



3.0

4.0

4.5

5.0
1 (ppm)

6.0

—
6.5

@BFQ,K

'H NMR  Spectra (500 MHz,  DMSO-ds)
Dimethylphenyl)trifluoroborate (Table 1, entry 16)

S107

9.5

T
10.0

Potassium (2,6-



10

30

60

100 a0 80
1 (ppm)

110

i —

>} —

130

140

160

@BF:,K
170

T
180

BC  NMR  Spectra (1258 MHz, DMSO-ds) Potassium  (2,6-
Dimethylphenyl)trifluoroborate (Table 1, entry 16)

S108



70 80 =1

60

40

30

10

1 (ppm)

10

30

40

@BF:,K
80

90

"B NMR (128.4 MHz, acetone-ds) Potassium (2,6-Dimethylphenyl)trifluoroborate
(Table 1, entry 16)

S109



200 210

190

oETET -

100 110
1 (ppm)

90

10 20 30

@BF:,K
0

10

PR NMR Spectra (282 MHz, acetone-dp) Potassium (2,6-
Dimethylphenyl)trifluoroborate (Table 1, entry 16)

S110



0.0

I
Jl.,‘L I LW_.M-A.,

4.0 3.0

5.0
1 (ppm)

6.0

S— Foor

E— ——-_— Fco

8.0

9.0

BF,K

p
w
n
@ -
- L
1]

'H NMR Spectra (500 MHz, DMSO-ds) Potassium (2,6-diethylphenyl)trifluoroborate
(Table 1, entry 17)

10.0

S111



B
. ©
—
o
~
92— — o
2
—— Q
— 2
o
:
™
<
o
2
(=]
=
88
8
o
3
o
o
~N
LR T4 5
i
2521
o
L2
o
2
o
2
i 2
4
)
(T8
m
(=]
|
-
w

BC  NMR  Spectra (1258 MHz, DMSO-ds) Potassium  (2,6-
diethylphenyl)trifluoroborate (Table 1, entry 17)

S112



- 0
o
L2
=
o
=]
]
=4
-
S
b=
~
o
8
. 08
500 >
057 “}: ————— —
56 —
o /-

—
T
10

BF,K

g
i
"B NMR (128.4 MHz, acctone-ds) Potassium (2,6-diethylphenyl)trifluoroborate

(Table 1, entry 17)

S113



20°LET-—

Et

BF;K

e

F NMR Spectra (282 MHz, acetone-d) Potassium (2,6-diethylphenyl)trifluoroborate
(Table 1, entry 17)

S114

190 200 210

180

100 110
f1 (ppm)

20 30 40 60 90

10

10



4.0 ER 3.0

4.5

5.0
1 (ppm)

6.0

6.5

- Tz

—_— Fco

T
10.0

'"H NMR Spectra (500 MHz, DMSO-ds) Potassium 3-Trifluoroborato-thiophene
(Table 2, entry 1)

S115



10

60

T
100 a0 80
f1 (ppm)

110

2922
SENTT

130

(6 E1—

B
S
1

T
180

BC NMR Spectra (125.8 MHz, DMSO-ds) Potassium 3-Trifluoroborato-thiophene
(Table 2, entry 1)

S116



60

10 20 0 40

-
1 (ppm)

10

"B NMR (128.4 MHz, acetone-ds) Potassium 3-Trifluoroborato-thiophene (Table 2,
entry 1)

S117



200 210

190

606E1-— —

100 110
1 (ppm)

90

40 &0

30

20

10

"F NMR Spectra (282 MHz, acetone-ds) Potassium 3-Trifluoroborato-thiophene
(Table 2, entry 1)

S118



B

35 3.0

4.0

6.0

1 (ppm)

L

5

10.5

1.0

@BFsK

120

"
-~

T
13.0

'"H NMR Spectra (500 MHz, acetone-ds) Potassium 2-Trifluoroborato-thiophene
(Table 2, entry 2)

S119



;
=

Q\ BF;K

190

200

210

_V
11
v T
130 128
|
MuWUmmm
T T T T T I
170 160 150 140 130 120 110 100 90
1 (ppm)

C NMR Spectra (125.8 MHz, acetone-ds) Potassium 2-Trifluoroborato-thiophene
(Table 2, entry 2)

S120



10 20 0 40 50 60

N
0
1 (ppm)

QBF;,,K

"B NMR (128.4 MHz, acetone-ds) Potassium 2-Trifluoroborato-thiophene (Table 2,
entry 2)

S121



210

200

190

WLEl-—

100 110
1 (ppm)

90

30

20

Q\BFsK

10

"F NMR Spectra (282 MHz, acetone-ds) Potassium 2-Trifluoroborato-thiophene
(Table 2, entry 2)

S122



0.0

R J\M_,_Jl___M__
T T T
4.0 3.0 25 20 1.5

5.0
1 (ppm)

6.0

8.0

9.0

10.0

'"H NMR Spectra (500 MHz, DMSO-ds) (4-(Isoxazol-5-yl)phenyl)trifluoroborate
(Table 2, entry 4)

S123



10

10

30

60 40

T
50 80
f1 (ppm)

T
100

110

A
130

S0

ELASY S —y -

200 190

210

BC NMR Spectra (125.8 MHz, DMSO-ds) (4-(Isoxazol-5-yl)phenyl)trifluoroborate
(Table 2, entry 4)

S124



70 80 a0

60

40

\
10
1 (ppm)

10

30

40

BF3K

80

"B NMR (128.4 MHz, acetone-ds) (4-(Isoxazol-5-yl)phenyl)trifluoroborate (Table 2,
entry 4)

S125



200

190

ST ER]= —

100 110
1 (ppm)

90

20 30

BF3K
LW

10

10

PF NMR Spectra (282 MHz, acetone-ds) (4-(Isoxazol-5-yl)phenyl)trifluoroborate
(Table 2, entry 4)

S126



5.0 4.0 3.0
1 (ppm)

6.0

,ﬂ_J‘/U

8.0

BF;K

Boc
9.5

T
10.0

"H NMR Spectra (500 MHz, DMSO-d;) Potassium 1-(tert-Butoxycarbonyl)-indol-5-yl-
trifluoroborate (Table 2, entry 5)

S127



10

60

T
a0 80
f1 (ppm)

100

68201~

110

1921~
Zy21——

OTFTT1~—
ares1—

130

IEEE]—

| l”h

WD ] -

BF;K

17

7
N
/
Boc
T
180

C NMR Spectra (125.8 MHz, DMSO-ds) Potassium 1-(tert-Butoxycarbonyl)-indol-5-
yl-trifluoroborate (Table 2, entry 5)

S128



60

40

30

.u/ Yol
T
10 ]
f1 (ppm

BF;K

Boc

"B NMR (128.4 MHz, acctone-ds) Potassium 1-(tert-Butoxycarbonyl)-indol-5-yl-
trifluoroborate (Table 2, entry 5)

S129



200 210

190

i tpl-—

AL
140

100 110
1 (ppm)

90

&0

10 20 30 40

BF;K

10

Boc

PF NMR Spectra (282 MHz, acetone-ds) Potassium 1-(fert-Butoxycarbonyl)-indol-5-
yl-trifluoroborate (Table 2, entry 5)

S130



2.0

4.0 ER 3.0

T
6.0

T
2
1 (ppm)

6.5

7.0

Foo't

-

—_ o1 |3

9.0

1.0

BF;K
120

T
125

T
13.0

'"H NMR Spectra (500 MHz, DMSO-ds) Potassium 1H-indol-5-yl-trifluoroborate
(Table 2, entry 6)

S131



10

20

60

T
90 80
1 (ppm)

100

ETTOT >

0L 607~ _— -

110

OTETT~=
izt~
L0981 —
oLz —

30

1

Al

T
140

50

1

BF;K
IOID

70

1

T
180

C NMR Spectra (125.8 MHz, DMSO-d) Potassium 1H-indol-5-yl-trifluoroborate
(Table 2, entry 6)

S132



60

10 20 30 40

1 (ppm)

10

BF;K

"B NMR (128.4 MHz, acetone-ds) Potassium 1H-indol-5-yl-trifluoroborate (Table 2,
entry 6)

S133



200 210

190

o
09 CK1-— — -

100 110
1 (ppm)

90

&0

10 20 30 40

BF;K

10

"F NMR Spectra (282 MHz, acetone-ds) Potassium 1H-indol-5-yl-trifluoroborate
(Table 2, entry 6)

S134



3.0

,.A_A_ﬂ___ll_LL_L;gL___

4.0

4.5

5.0
1 (ppm)

6.0

6.5

T
10.0

'"H NMR Spectra (500 MHz, DMSO-ds) Potassium 5-Trifluoroborato-benzoxazole
(Table 2, entry 7)

S135



10

60

T
a0 80
f1 (ppm)

100

§S501

110

130

17

:©/BF3K
T
180

BC NMR Spectra (125.8 MHz, DMSO-d;) Potassium 5-Trifluoroborato-benzoxazole
(Table 2, entry 7)

S136



70

60

10 20 30 40

"l
1 (ppm)

S¥

J

10

40

"B NMR (128.4 MHz, acetone-ds) Potassium 5-Trifluoroborato-benzoxazole (Table
2, entry 7)

S137



200 210

190

100 110
1 (ppm)

90

" v 7 T O ANATA TS WA T My d" s
T T
150 160

30

20

10

PF NMR Spectra (282 MHz, acetone-ds) Potassium 5-Trifluoroborato-benzoxazole
(Table 2, entry 7)

S138



L. Q
o
w
=
L <
- -
w
-
Q
™~
4
-
<
e
"
n
m
<
B
b}
-
ok
ns
"
v
e
"]
“
"]
N
r.
S _ —— Fx1 [ w»
———— B — e — Fo
B —— _ - Fsrz
- =
w201 =
—_— —_ «
)
——
o
X —— I o
3 - — Frcon -
w Kl
o
/ A\
4 |
o
o
[ 2
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