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1. General Information

All commercially available reagents were purchased as reagent grade from Sigma Aldrich, Merck,
Alfa Aesar, TCI, Fluorochem or abcr and were used without further purification unless otherwise
stated. Where indicated tetrahydrofuran and dichloromethane were dried by a solvent purification
system including columns packed with molecular sieves and aluminium oxide. All reactions with HF
were run in Teflon® vials. Solvents for extractions or chromatographic purifications were bought as
technical grade and distiled on a rotary evaporator prior to use. For analytical thin layer
chromatography, glass plates coated with SiO»-60 F254 were used from Merck. They were visualised
with UV-light (254 nm) or with KMnO4 or CAM solution. Column chromatography was performed
using silica gel (40-63 um, VWR Chemicals). For preparative thin layer chromatography, glass plates
coated with SiO2-60 F254 and 2 mm thickness were used from Merck. The obtained products are
often volatile and care must be taken in the isolation. The NMR measurements were performed on a
Bruker AV300, AV400, Agilent DD2 500 or an Agilent DD2 600 by the NMR service department of
the Organisch-Chemisches Institut, Westfalische Wilhelms-Universitat Minster. The chemical shifts
were referenced to the residual solvent peak as the internal standard (7.26 ppm for CDClz, 2.50 ppm
for DMSO-ds for 'H-NMR and 77.16 ppm for CDCl; for *3C-NMR). The multiplicity is abbreviated as
follows: s (singlet), d (doublet), t (triplet), q (quartet), p (pentet), h (heptet), m (multiplet) and br (broad).
The given assignments are supported by additional 1D and 2D NMR experiments. The melting points
were determined on a Biichi B-545 melting point apparatus with open glass capillaries. The IR
measurements were performed on a Perkin-Elmer 100 FT-IR spectrometer and the intensities of the
bands are assigned as follows: w (weak), m (medium), s (strong). The optical rotations were
measured on a JASCO P2000 polarimeter. High resolution mass spectrometry was performed by
the MS service of the Organisch-Chemisches Institut, Westfalische Wilhelms-Universitat Mlnster on
a Bruker Daltonics MicroTof (HRMS-ESI), a Triplequad TSQ 7000 (MS-EI), Triplequad Quattro Micro
GC (GC-EI-MS), a Qp5050 Single Quad (GC-EI-MS) or a LTQ Orbitap LTQ XL (HRMS-APCI).
Enantiomeric ratios were determined on an Agilent Infinity 1260 HPLC system using a diode array
detector (DAD). The chiral stationary phases were OJ, AS-H, OM and AM. The eluent system (n-
hexane and i-propanol) is specified for each compound. The column temperature measured 25 to
35 °C.
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HF sources

EtsN-3HF = amine:HF / 1:3.0

Pyr-(HF)x (Olah’s reagent) = amine:HF / 1:9.23 (calculated based on the physical data provided by the
supplier, Sigma-Aldrich)

Generally, stock solutions of larger volumina were prepared and stored in PE containers at -20 °C:

A mixture of amine:HF / 1:4.5 was obtained by mixing 0.159 mL of Pyr-(HF)x and 0.341 mL of EtsN-3HF.
A mixture of amine:HF / 1:6.0 was obtained by mixing 0.211 mL of Pyr-(HF)x and 0.289 mL of EtsN-3HF.
A mixture of amine:HF / 1:7.5 was obtained by mixing 0.402 mL of Pyr-(HF)x and 0.098 mL of EtsN-3HF.

2. Experimental Section

2.1. Synthesis of Starting Materials

General Procedure A:

CF3 PhsPMeBr (2.0 eq.) CF3
X o KOtBu (1.5 eq.) N
R R
_ THF _
0°Ctort

According to a procedure by this laboratory,”! a Schlenk flask was charged with THF (0.3 M) and
PhsPMeBr (2.0 eq.). KOtBu (1.5 eq.) was added portionwise and the resulting yellow solution was stirred
for 1 h before cooling to 0 °C. The phenyl-2,2,2-trifluoroethan-1-one derivative (1.0 eq.) was added
dropwise and the reaction mixture was allowed to warm to ambient temperature and was stirred overnight.
EtOAc and water was added and the organics were extracted with EtOAc (3x) and washed with brine
(1x). The combined organic layers were dried over MgSQOs, the solvent was evaporated under reduced
pressure and the crude residue was purified by column chromatography (SiO., specified combination of

solvents).
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General Procedure B:
CF
3 CFsy

OB(OR)Z 2N .
X PdCl,(PPh3), (3 mol%) X

K,CO3 (2.0 M in H,0, 4.0 eq.)
THF, 60°C

According to a procedure by Zhou et al.,” aqueous K.CO3 (2.0 M) was added to a pressure tube followed
by THF (0.3 M). The solution was degassed followed by the addition of the boronic acid or boronic ester
derivative (1.0 eq.), bis(triphenylphosphine)palladium(ll) dichloride (0.03 eq.) and 2-bromo-3,3,3-
trifluoro-1-propene (2.0 eq.). The resulting solution was heated to 60 °C and stirred overnight. After
cooling to ambient temperature, a solution of saturated aqueous NH4Cl was added and the organics
were extracted with Et,O (3x) and dried over Na>SO.. The solvent was evaporated under reduced
pressure and the crude residue was purified by column chromatography (SiO-, specified combination of

solvents).

1-Chloro-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1a)

CF, Compound la was prepared according to General Procedure A using 1-(4-

chlorophenyl)-2,2,2-trifluoroethan-1-one (3.00 g, 14.4 mmol, 1.0 eq.). The crude
/@A residue was purified by column chromatography (n-pentane) to yield the title
cl compound as a colourless oil (2.20 g, 10.6 mmol, 74%).
Rt = 0.66 (n-pentane).
'H NMR (300 MHz, CDCls): &[ppm] = 7.41 — 7.34 (m, 4H), 5.98 (q, J = 1.4 Hz, 1H), 5.77 (9, J = 1.7 Hz,
1H).
9F{IH} NMR (376 MHz, CDCls): §[ppm] = -64.9 (s, 3F).
GC-EI-MS: (m/z) requires: [(CoHesCIF3)] = 206.01, (m/z) found: [(CeHeCIF3)] = 206.06.
Analytical data in agreement with the literature data.®

1-Methoxy-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1b)
cF, Compound 1b was prepared according to General Procedure A using 2,2,2-trifluoro-
1-(4-methoxyphenyl)ethan-1-one (3.06 g, 15 mmol, 1.0 eq.). The crude residue was
\O/©/§ purified by column chromatography (n-pentane) to yield the title compound as a
colourless oil (2.01 g, 9.97 mmol, 66%).
R¢ = 0.36 (n-pentane).
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IH NMR (400 MHz, CDCls): & [ppm] = 7.40 (m, 2H), 6.91 (m, 2H), 5.87 (g, J = 1.4 Hz, 1H), 5.70 (q,
J=1.7 Hz, 1H), 3.83 (s, 3H).

19F NMR (376 MHz, CDCls): & [ppm] = -64.9 (3F).

GC-EI-MS: (m/z) requires: [(C10HsF30)] = 202.06, (m/z) found: [(C10HeF30)] = 202.11.

Analytical data in agreement with the literature data.™

2-Methoxy-1,3-dimethyl-5-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1c)
gF Compound 1c was prepared according to General Procedure B using (4-methoxy-

3
5 3,5-dimethylphenyl)boronic acid (900 mg, 5.0 mmol, 1.0 eq.). The crude residue

7
4

was purified by column chromatography (10% DCM in n-pentane) to yield the title
2 compound as a yellow liquid (1.08 g, 4.7 mmol, 94%).

Rt = 0.29 (10% DCM in n-pentane).

FT-IR (¥ = cm™): 2938 (w), 1488 (m), 1403 (W), 1378 (W), 1357 (m), 1277 (m), 1228 (m), 1167 (m), 1144
(s), 1118 (s), 1100 (s), 1012 (m), 939 (m), 881 (m), 812 (w), 766 (W), 734 (w).

IH NMR (599 MHz, CDCls): & [ppm] = 7.11 (s, 2H, H-C3), 5.88 (q, “Jur = 1.2 Hz, 1H, H2-C7), 5.70 (q,
4Jue = 1.7 Hz, 1H, H>-C7), 3.74 (s, 3H, H-C9), 2.31 (s, 6H, H-C8).

13C{H} NMR (151 MHz, CDCls): § [ppm] = 157.9 (C1), 138.8 (q, 2Jcr = 29.9 Hz, C5), 131.2 (C2), 129.3
(C4), 128.1 (C3), 123.6 (q, Jcr = 274.0 Hz, C6), 119.7 (g, 3Jcr = 5.8 Hz, C7), 59.8 (C9), 16.3 (C8).
9F{1H} NMR (564 MHz, CDCls): &[ppm] = -64.8 (s, 3F, F-C6).

GC-EI-MS: (m/z) requires: [(C12H13F30)]* = 230.0913, (m/z) found: [(C12H13F30)]* = 230.0910.

4-(3,3,3-Trifluoroprop-1-en-2-yl)phenol (S1)
FsC Compound S1 was prepared according to General Procedure B using (4-

@ hydroxyphenyl)boronic acid (1.38 g, 10.0 mmol, 1.0 eq.). The crude residue was
HO purified by column chromatography (10% EtOAc in n-pentane) to yield the title
compound as a pale yellow liquid (541 mg, 2.9 mmol, 29%).
R = 0.30 (10% EtOAc in n-pentane).
IH NMR (300 MHz, CDCls): §[ppm] = 7.42 — 7.32 (m, 2H), 6.88 — 6.81 (m, 2H), 5.87 (q, J = 1.3 Hz, 1H),
5.69 (q, J = 1.7 Hz, 1H). 4.91 (br s, 1H).
9E{1H} NMR (282 MHz, CDCls): & [ppm] = -64.9 (s, 3F)
ESI-MS (negative mode): requires: [(CoH7F30)] = 187.0376, (m/z) found: [(CeH7FsO)] = 187.0383.

Analytical data in agreement with the literature data.®
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1-Bromo-4-((4-(3,3,3-trifluoroprop-1-en-2-yl)phenoxy)methyl)benzene (1d)
7
FsC

5

Compound 1d was prepared according to a modified procedure from Chai et
¢ allfl4-(3,3,3-Trifluoroprop-1-en-2-yl)phenol (S1) (226 mg, 1.2 mmol, 1.2 eq.)
o ; was dissolved in DMF (3 mL, 0.4 M). 4-Bromobenzyl bromide (250 mg,
2 1.0 mmol, 1.0 eq.) was added to the solution, followed by K>COs (207 mg,
/@9)8 1.5 mmol, 1.5 eq). The reaction was stirred at ambient temperature and
Bro12 3 " monitored by TLC. After 14 h, EtOAc (2 mL) and water (2 mL) were added.
The organics were extracted with EtOAc (3x 50 mL), washed with NH4Cl and dried over MgSOa4. The
solvent was evaporated under reduced pressure and the crude residue was purified by column
chromatography (5% EtOAc in n-pentane) to yield the title compound as a white solid (339 mg, 1.0 mmol,
100%).
Rt = 0.60 (5% EtOAc in n-pentane).
M.p.: 69-71 °C.
FT-IR (=cm™): 2922 (w), 1515 (m), 1356 (w), 1247 (w), 1190 (m), 1113 (s), 1078 (w), 1018 (m), 949
(s), 830 (m), 812 (m).
H NMR (599 MHz, CDCls): & [ppm] = 7.54 — 7.50 (m, 2H, H-C11), 7.40 (m, 2H, H-C3), 7.33 — 7.29 (m,
2H, H-C10), 6.98 — 6.93 (m, 2H, H-C2), 5.88 (q, “Jur = 1.3 Hz, 1H, H3-C6), 5.70 (g, *Jue = 1.7 Hz, 1H,
HP-C6), 5.04 (s, 2H, H-C8).
13C{*H} NMR (151 MHz, CDCls): & [ppm] = 159.2 C1), 138.4 (q, 2Jcr = 29.9 Hz, C5), 135.8 (C12),
131.9 (C11), 129.2 (C10), 128.9 (g, “Jcr = 1.2 Hz, C3), 126.6 (C4), 123.6 (g, Jcr = 274.1 Hz, C7),
122.2 (C9), 119.2 (g, 3Jcr = 5.9 Hz, C6), 115.0 (C2), 69.4 (C8).
F{*H} NMR (564 MHz, CDCls): 5 [ppm] = -64.9 (m, 3F, F-C7).
GC-EI-MS: (m/z) requires: [(C16H120BrF3)] = 356.0024, (m/z) found: [(C1sH120BrF3)] = 356.0020.

1-Methyl-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (le)

cF, Compound le was prepared according to General Procedure A using 2,2,2-trifluoro-1-
/@/& (p-tolyl)ethan-1-one (941 mg, 5 mmol, 1.0 eq.). The crude residue was purified by

column chromatography (n-pentane) to yield the title compound as a colourless oil

(719 mg, 3.9 mmol, 77%).
Rt = 0.85 (n-pentane).
H NMR (400 MHz, CDCl3): & [ppm] = 7.36 (m, 2H), 7.20 (m, 2H), 5.91 (q, J = 1.4 Hz, 1H), 5.74 (q,
J=1.7 Hz, 1H), 2.38 (s, 3H).
19 NMR (376 MHz, CDCls): & [ppm] = -64.8 (3F).
GC-EI-MS: (m/z) requires: [(C1oHoFs)] = 186.06509, (m/z) found: [(C1oHeFs)] = 186.06563.

Analytical data in agreement with the literature data.™
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1-Isopropyl-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1f)
CF; Compound 1f was prepared according to General Procedure A using 2,2,2-trifluoro-1-

(4-isopropylphenyl)ethan-1-one (2.45 g, 9.5 mmol, 1.0 eq.). The crude residue was
purified by column chromatography (n-pentane) to yield the title compound as a
colourless oil (545 mg, 2.5 mmol, 26%).

Rt = 0.72 (n-pentane).

!H NMR (300 MHz, CDCls): §[ppm] = 7.43 — 7.37 (m, 2H), 7.27 — 7.22 (m, 2H), 5.91 (q, J = 1.4 Hz, 1H),

5.75(q, J = 1.7 Hz, 1H), 2.93 (h, J = 6.9 Hz, 1H), 1.26 (d, J = 6.9 Hz, 6H).

F{*H} NMR (282 MHz, CDCls): & [ppm] = -64.7 (s, 3F).

GC-EI-MS: (m/z) requires: [(Ci2H13F3)] = 214.10, (m/z) found: [(Ci2H13F3)] = 214.16.

Analytical data in agreement with the literature data.!”

1-(Tert-butyl)-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (19g)

CF; Compound 1g was prepared according to General Procedure A using 1-(4-(tert-
butyl)phenyl)-2,2,2-trifluoroethan-1-one (3.45¢g, 15.0 mmol, 1.0 eq.). The crude
residue was purified by column chromatography (n-pentane) to yield the title
compound as a colourless oil (2.58 g, 11.3 mmol, 75%)

Rt = 0.81 (n-pentane).

!H NMR (300 MHz, CDClg): & [ppm] = 7.41 (m, 4H), 5.92 (q, J = 1.4 Hz, 1H), 5.76 (q, J = 1.7 Hz, 1H),
1.34 (s, 9H).

9F{*H} NMR (377 MHz, CDCls): & [ppm] = -64.7 (s, 3F)

GC-EI-MS: (m/z) requires: [(CisHisF3)] = 228.11, (m/z) found: [(C1sHisF3)] = 228.15.

Analytical data in agreement with the literature data.®®

1-Cyclopropyl-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1h)
Compound 1h was prepared according to General Procedure B using
cyclopropylboronic acid (644 mg, 7.5 mmol, 1.0eq.) and 1-bromo-4-(3,3,3-

6

5
. 4 " trifluoroprop-1-en-2-yl)benzene (1.25 g, 5 mmol). The crude residue was purified by
9 3
'3 column chromatography (n-pentane) to yield the title compound as colourless oil

(293 mg, 1.34 mmol, 27%).

Rt = 0.91 (n-pentane).

FT-IR (¥ =cm™): 3009 (w), 1910 (w), 1615 (w), 1519 (m), 1460 (w), 1404 (w), 1351 (w), 1281 (w), 1190
(s), 1163 (s), 1115 (s), 1079 (s), 1046 (m), 1018 (w), 939 (m), 901 (M), 852 (w), 828 (m), 748 (W), 699
(m).
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IH NMR (599 MHz, CDCls): 6 [ppm] = 7.44 (m, 2H, H-C3), 7.15 (m, 2H, H-C2), 5.97 (m, 1H, H*-C7), 5.84
(M, 1H, H>-C7), 1.98 (tt, 3Jun = 8.50, 5.05 Hz, 1H, H-C8), 1.08 (m, 2H, H3-C9), 0.81 (m, 2H, HP-C9).

13C NMR {*H} (126 MHz, CDCls): §[ppm] = 145.4 (C1), 139.0 (q, 2Jcr = 29.9 Hz, C5), 130.8 (C4), 127.4
(g, YJcr = 1.1 Hz, C3), 125.9 (C2), 123.7 (q, Ycr = 274.0 Hz, C6), 119.5 (q, 3Jcr = 5.8 Hz, C7), 15.3 (C8),
9.7 (C9).

19F NMR (564 MHz, CDCls): & [ppm] = - 64.7 (s, F-C6).

GC-EI-MS: (m/z) requires: [(C12H11F3)] = 212.08074, (m/z) found: [(CioH11Fs)] = 212.08127.

1-Nitro-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (S2)
cF, Compound S2 was prepared according to General Procedure B using (4-

/@/& nitrophenyl)boronic acid (1.67 g, 10.0 mmol, 1.0 eq.). The crude residue was purified

O,N by column chromatography (5-10% EtOAc in cyclohexane) to yield the title compound
as a yellow liquid (1.74 g, 8.0 mmol, 80%).

Rt = 0.40 (10% EtOAc in cyclohexane).
!H NMR (400 MHz, CDCls): §[ppm] = 8.28 — 8.23 (m, 2H), 7.67 — 7.60 (m, 2H), 6.15 (q, J = 1.5 Hz, 1H),
5.93(q, J = 1.7 Hz, 1H).
F{*H} NMR (376 MHz, CDCls): & [ppm] = -64.7 (s, 3F).
GC-EI-MS: (m/z) requires: [(CoHsNO2F3)]* = 217.0345, (m/z) found: [(CoHsNO2F3)]" = 217.0344.
Analytical data in agreement with the literature data.®

4-(3,3,3-Trifluoroprop-1-en-2-yhaniline (S3)
1-Nitro-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (S2) (1.63 g, 7.50 mmol, 1.0 eq.)
6
CF3  was dissolved in a mixture of water (5.6 mL), concentrated HCI (0.23 mL) and MeOH

5

f 7 (9.4 mL). Iron powder (1.67 g, 30 mmol, 4.0 eq.) was added portionwise to the

HoN "1 3 vigorously stirred solution. The reaction was stirred for 7.5 h at ambient temperature.
After completion (indicated by TLC), the reaction mixture was filtered and the brown

solid was washed with water (3x 100 mL) and DCM (3x 100 mL) multiple times. The layers of the filtrate

were separated and the aqueous layer was extracted with DCM (2x). The combined organic layers were

dried over MgSO, the solvent was removed under reduced pressure and the crude product was purified

by column chromatography (20% EtOAc in cyclohexane) to yield the title compound as a yellow oail

(924 mg, 4.94 mmol, 66%).

Rt = 0.39 (30% EtOAc in cyclohexane)

FT-IR ("= cm): 3390 (w), 3225 (w), 3040 (w), 1892 (w), 1622 (s), 1519 (s), 1404 (w), 1354 (m), 1288

(m), 1182 (s), 1158 (s), 1109 (s), 1079 (s), 1013 (w), 855 (m), 831 (m), 732 (m).
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IH NMR (599 MHz, CDCls): & [ppm] = 7.28 (d, 2Jun = 8.8 Hz, 2H, H-C2), 6.67 (d, 3Jun = 8.8 Hz, 2H, H-
C3), 5.79 (q, “Jue = 1.3 Hz, 1H, H3-C7), 5.66 (q, “Jur = 1.8 Hz, 1H, H-C7), 3.79 (br. s, 2H, NHy).
13C{*H} NMR (151 MHz, CDCls): & [ppm] = 147.3 (C1), 138.6 (g, 2Jcr = 29.5 Hz, C5), 128.5 (q,
4Jce = 1.3 Hz, C3), 123.8 (q, NJcr = 274.2 Hz, C6), 123.7 (C4), 117.6 (q, 3Jcr = 5.9 Hz, C7), 114.9 (C2).
19F{*H} NMR (564 MHz, CDCls): & [ppm] = —64.7 (s, 3F, F-C6).

ESI-MS: (m/z) requires: [(CoHsNFsH)]* = 188.0682, (m/z) found: [(CsHsNFsH)]* = 188.0680.

4-Methyl-N-(4-(3,3,3-trifluoroprop-1-en-2-yl)phenyl)benzenesulfonamide (S4)
A solution of 4-(3,3,3-trifluoroprop-1-en-2-ylaniline (S3) (468 mg, 2.50

O\\S/H mmol, 1.0 eq.) in pyridine (12.6 mL, 0.2 M) was cooled to 0 °C. TsCl
/©/s o ;7 (524mg, 2.75 mmol, 1.1 eq). was added portionwise. After 1h, the
2
12717 9 5 OF cooling bath was removed, and the mixture was stirred for additional 4 h
3

at ambient temperature. After completion, the solvent was evaporated
under reduced pressure and water was added to the residual slurry. DCM (50 mL) was added and the
layers were separated. The aqueous layer was extracted with DCM (2x 50 mL) and the combined organic
layers were dried over MgSO..The solvent was removed under reduced pressure and the crude product
was purified by column chromatography (DCM) to yield the title compound as a yellow oil (751 mg,
2.20 mmol, 88%).

Rr = 0.44 (DCM)

FT-IR (= cm™): 3257 (m), 1611 (m), 1598 (w), 1515 (m), 1495 (m), 1457 (w), 1399 (m), 1333 (m), 1301
(m), 1230 (w), 1185 (m), 1156 (s), 1117 (s), 1091 (s), 1078 (s), 1018 (w), 915 (m), 840 (m), 812 (m), 737
(m), 704 (m), 659 (s).

'H NMR (599 MHz, CDCls): & [ppm] = 7.74 (d, 3Jun = 8.3 Hz, 2H, H-C9), 7.38 —7.34 (m, 1H, H-N), 7.32
(d, 3Jun = 8.4 Hz, 2H, H-C), 7.25 (d, 3Jun = 8.4 Hz, 2H, H-C10), 7.11 (d, 3Jun = 8.4 Hz, 2H, H-C), 5.89 (q,
4Jue = 1.2 Hz, 1H, H3-C7), 5.70 (q, *Jur = 1.8 Hz, 1H, H"-C7), 2.38 (s, 3H, H-C12).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 144.3 (C8), 138.1 (q, Zcr = 30.1 Hz, C5), 137.5 (C1), 136.1
(C11), 130.2 (C4), 130.0 (C10), 128.5 (g, “Jcr = 1.2 Hz, C3), 127.4 (C9), 123.3 (q, MJcr = 274.1 Hz, C6),
120.6 (C2), 120.2 (q, 3Jcr = 5.8 Hz, C7), 21.7 (C12).

19F NMR (564 MHz, CDCls): & [ppm] = -64.8 (s, 3F, F-C6).

ESI-MS: (m/z) requires: [(C16H1sNO2SFsNa)]* = 364.0590, (m/z) found: [(C16H1aNO-SFsNa)]* = 364.0587.

10
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N,4-Dimethyl-N-(4-(3,3,3-trifluoroprop-1-en-2-yl)phenyl)benzenesulfonamide (1i)
|® Methyl iodide (157 pL, 2.4 mmol, 1.2 eq.) was added dropwise to a stirred

A\ ,N
/@/QS\\O 1 ; suspension of 4-methyl-N-(4-(3,3,3-trifluoroprop-1-en-2-
5
L0 2 5 L yl)phenyl)benzenesulfonamide (S4) (682 mg, 2.00 mmol, 1.0 eq.) and
11 3

6 K2CO3 (1.63 g, 12.00 mmol, 6.0 eq.) in dry DMF (8 mL). The reaction was
stirred for 4 h at ambient temperature. Water (50 mL) was added and the mixture was extracted with
DCM (3x 50 mL), dried over MgSO. and purified by column chromatography (DCM) to yield the title
compound as a yellow oil (702 mg, 1.97 mmol, 98%).

Rr = 0.61 (DCM)

FT-IR (7= cm): 2975 (W), 1598 (W), 1510 (m), 1452 (w), 1404 (w), 1347 (s), 1306 (w), 1265 (w), 1189
(m), 1155 (s), 1115 (s), 1079 (s), 1061 (m), 1017 (w), 947 (w), 870 (m), 849 (m), 813 (m), 758 (w), 707
(m), 684 (s).

IH NMR (599 MHz, CDCls): & [ppm] = 7.44 (d, 3Jun = 8.3 Hz, 2H, H-C11), 7.40 (d, 3Jun = 8.3 Hz, 2H, H-
C3), 7.25 (d, 3Jun = 8.5 Hz, 2H, H-C10), 7.14 (d, 3Jun = 8.6 Hz, 2H, H-C2), 5.97 (q, *Jur = 1.3 Hz, 1H, H*-
C7), 5.84 (q, “Jue = 1.7 Hz, 1H, HP-C7), 3.16 (s, 3H, H-C8), 2.42 (s, 3H, H-C13).

13C{*H} NMR (151 MHz, CDCls): S[ppm] = 143.9 (C12), 142,45 (C1), 138.2 (q, 2Jcr = 30.5 Hz, C5), 133.6
(C9), 132.4 (C4), 129.6 (C10), 128.0 (C11), 128.0 (q, “Jer = 1.2 Hz, C3), 126.5 (C2), 123.3 (q,
1Jce = 274.0 Hz, C6), 120.9 (g, 3Jce = 5.7 Hz, C7), 38.0 (C8), 21.7 (C13).

1%F NMR (376 MHz, CDCls): 6 [ppm] = -64.8 (s, 3F, F-C6).

ESI-MS: (m/z) requires: [(C17H1sNO2SF3Na)]* = 378.0746, (m/z) found: [(C17H1sNO2SFsNa)]* = 378.0744.

4-Fluoro-4'-(3,3,3-trifluoroprop-1-en-2-yl)-1,1'-biphenyl (1j)
Compound 1j was prepared according to General Procedure B using (4-

fluorophenyl)boronic acid (1.12 g, 8 mmol, 1.0 eq.) and 1-bromo-4-(3,3,3-

7 trifluoroprop-1-en-2-yl)benzene (1.00g, 4 mmol). The crude residue was

purified by column chromatography (1% Et,O in n-pentane) to yield the title

F1

10
Rt = 0.54 (n-pentane).

M.p.: 52 — 54°C

FT-IR (= cm™): 3133 (w), 3045 (w), 3020 (w), 1923 (w), 1897 (w), 1668 (w), 1597 (m), 1531 (w), 1496
(m), 1441 (w), 1407 (w), 1356 (m), 1326 (m), 1247 (m), 1165 (s), 1114 (s), 1100 (s), 1081 (s), 1014 (w),
1003 (w), 969 (w), 950 (m), 856 (w), 825 (s), 754 (w), 707 (w), 683 (m).

'H NMR (500 MHz, CDCls): & [ppm] = 7.56 (m, 6H, H-C9, H-C2, H-C3), 7.17 (m, 2H, H-C10), 6.00 (q,
“Jen = 1.4 Hz, 1H, H3-C7), 5.84 (g, “Jrn = 1.7 Hz, 1H, HP-C7).

compound as a yellow solid (0.97 g, 3.62 mmol, 91%).

11
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13C NMR {'H} (126 MHz, CDCls): & [ppm] = 162.9 (d, Ycr = 247.1 Hz, C11), 141.0 (C1), 138.7 (q,
2Jcr = 30.1 Hz, C5), 136.5 (d, “Jcr = 3.3 Hz, C8), 132.6 (C4), 128.8 (d, 2Jcr = 8.1 Hz, C9), 128.0 (q,
4Jcr = 1.2 Hz, C3), 127.3 (C2), 123.5 (q, Wcr = 274.0 Hz, C6), 120.4 (q, *Jcr = 5.8 Hz, C7), 115.9 (d,
2)cr = 21.4 Hz, C10).

19F NMR (470 MHz, CDCly): & [ppm] = - 64.7 (dd, *J = 1.7 Hz, 1.4 Hz, 3F, F-C6), -115.0 (tt, 3Jr4 = 8.5,
4Jen = 5.3 Hz, 1F, F-C11).

GC-EI-MS: (m/z) requires: [(CisH10F4)] = 266.07131, (m/z) found: [(CisH1oF4)] = 266.07194.

4-Methoxy-5-(3,3,3-trifluoroprop-1-en-2-yl)benzonitrile (1k)

FsC Compound 1k was prepared according to General Procedure B using 3-cyano-4-

6 A 47 9 methoxyphenylboronic acid pinacol ester (1.30 g, 5.0 mmol, 1.0 eq.). The crude

10\0 7 3 residue was purified by column chromatography (20% EtOAc in n-pentane) to yield
CN the title compound as a white solid (804 mg, 3.5 mmol, 71%).

Rt = 0.75 (20% EtOAc in n-pentane).

M.p.: 45 - 47°C.

FT-IR (7= cm™): 2940 (w), 2849 (w), 2230 (s), 1888 (w), 1610 (s), 1508 (s), 1468 (s), 1444 (s), 1416 (s),
1394 (s), 1360 (s), 1343 (s), 1301 (s), 1283 (s), 1211 (s), 1163 (s), 1123 (s), 1107 (s), 1092 (s), 1082 (s),
1016 (s), 941 (s), 898 (s), 832 (s), 755 (s), 742 (s), 710 (s), 683 (M).

H NMR (599 MHz, CDCls): 8 [ppm] = 7.65 — 7.61 (m, 2H, H-C4 and H-C5), 7.00 (d, 3Jun = 8.8 Hz, 1H,
H-C6), 5.97 (q, “Jue = 1.4 Hz, 1H, H2-C9), 5.75 (q, *Jur = 1.7 Hz, 1H, H>-C9), 3.96 (s, 3H, H-C10).
13C{'H} NMR (151 MHz, CDCls): & [ppm] = 161.6 (C11), 136.9 (g, 2Jcr = 30.6 Hz, C7), 133.5 (q,
4Jce = 1.2 Hz, C5), 132.9 (q, “Jcr = 1.2 Hz, C3), 126.6 (C4), 123.1 (q, YJcr = 273.9 Hz, C8), 121.0 (q,
3)ce = 5.7 Hz, C9), 115.9 (C1), 111.7 (C6), 102.4 (C2), 56.4 (C10).

9F{*H} NMR (564 MHz, CDCls): & [ppm] = -65.2 (s, 3F, F-C8).

ESI-MS: (m/z) requires: [(C1:HsNOF3)Na]* = 250.0461, (m/z) found: [(C1:HsNOF3)Na]" = 250.0448.

1-Bromo-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1)
CF; Compound 1l was prepared according to General Procedure A using 4'-bromo-2,2,2-
trifluoroacetophenone (6.33 g, 25.0 mmol, 1.0 eq.). The reaction was run in duplicate
Br and the combined crude residue was purified by column chromatography (n-pentane)
to yield the title compound as a colourless oil (10.62 g, 42.3 mmol, 85%).

R¢ = 0.65 (n-pentane).

12
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IH NMR (300 MHz, CDCls): & [ppm] = 7.55 — 7.49 (m, 2H), 7.32 (d, J = 8.3 Hz, 2H), 5.98 (q, J = 1.4 Hz,
1H), 5.78 (g, J = 1.7 Hz, 1H).

9F{*H} NMR (282 MHz, CDCls): & [ppm] = -64.9 (s, 3F).

GC-EI-MS: (m/z) requires: [(CoHeBrFs)] = 249.96, (m/z) found: [(CeHeBrF3)] = 250.01.

Analytical data in agreement with the literature data.™%

1-(Methoxymethyl)-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1m)

; Compound 1m was prepared according to General Procedure B using (4-
F3C (methoxymethyl)phenyl)boronic acid (830 mg, 5.0 mmol, 1.0 eq.). The crude
4 residue was purified by column chromatography (4% EtOAc in n-pentane) to yield

- 1 3 the title compound as a colourless oil (902 mg, 4.2 mmol, 83%).

Rt = 0.42 (4% EtOAc in n-pentane).

FT-IR (¥=cm™): 2930 (m), 2826 (m), 1517 (m), 1454 (m), 1404 (s), 1383 (s), 1351 (s), 1283 (w), 1164
(s), 1116 (s), 1077 (s), 1021 (s), 945 (s), 830 (s), 733 (S).

'H NMR (599 MHz, CDCls): & [ppm] = 7.47 — 7.43 (m, 2H, H-C3), 7.38 — 7.35 (m, 2H, H-C2), 5.95 (q,
4Jue = 1.4 Hz, 1H, H3-C6), 5.77 (q, *Jur = 1.7 Hz, 1H, H"-CB6), 4.48 (s, 2H, H-C8), 3.41 (s, 3H, H-C9)
13C{*H} NMR (151 MHz, CDCls): & [ppm] = 139.4 (C1), 138.9 (q, 2Jcr = 30.1 Hz, C5), 133.1 (C4), 127.9
(C2), 127.6 (q, *Jcr = 1.2 Hz, C3), 123.5 (q, YJcr = 274.0 Hz, C7), 120.4 (q, %Jcr = 5.8 Hz, C6), 74.3 (C8),
58.4 (C9).

¥F{*H} NMR (564 MHz, CDCls): & [ppm] = -64.8 (s, 3F).

GC-EI-MS: (m/z) requires: [(C11H11F30)] = 216.07565, (M/z) found: [(C11H11F30)] = 216.07564.

1-(Trifluoromethoxy)-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1n)
CF; Compound 1n was prepared according to General Procedure B using (4-
(trifluoromethoxy)phenyl)boronic acid (824 mg, 4.0 mmol, 1.0 eq.) The crude
FSC\O residue was purified by column chromatography (n-pentane) to yield the title
compound as a colourless liquid (684 mg, 2.7 mmol, 67%).
Rt = 0.70 (n-pentane).
!H NMR (300 MHz, CDCls): §[ppm] = 7.52 — 7.45 (m, 2H), 7.27 — 7.21 (m, 2H), 6.00 (q, J = 1.4 Hz, 1H),
5.78 (q, J = 1.7 Hz, 1H).
19F{*H} NMR (282 MHz, CDCls): & [ppm] = -57.85 (s, 3F), -65.05 (s, 3F).
GC-EI-MS: (m/z) requires: [(C1oHsFsO)] = 256.03, (m/z) found: [(C10HsFsO)] = 256.09.

Analytical data in agreement with the literature data.™
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4-Nitro-4'-(3,3,3-trifluoroprop-1-en-2-yl)-1,1'-biphenyl (10)

. Compound 1o was prepared according to general procedure C using (4-
CF,4

nitrophenyl)boronic acid (1.34 g, 8 mmol, 1.0 eq.) The crude residue was

7 purified by column chromatography (10% Et,O in n-pentane) to yield the title

compound as a yellow solid (0.69 g, 2.35 mmol, 59%).
Rt = 0.36 (10% EtOAc in n-pentane).

1 I

OoN"11 0

M.p.: 41.0 - 43.0°C
FT-IR (= cm™): 3132 (w), 2323 (w). 1923 (w), 1897 (w), 1668 (w), 1597 (m), 1531 (w), 1496 (m), 1440
(w), 1406 (w), 1355 (m), 1325 (w), 1246 (w), 1165 (s), 1114 (s), 1100 (s), 1080 (s), 1015 (w), 1003 (w),
969 (w), 950 (), 824 (s), 753 (W), 708 (w), 683 (m).

IH NMR (500 MHz, CDCls): §[ppm] = 8.32 (m, 2H, H-C10), 7.75 (m, 2H, H-C9), 7.66 (m, 2H, H-C2), 7.60
(m, 2H, H-C3), 6.04 (q, “Je = 1.4 Hz, 1H, H2-C7), 5.88 (q, “Jen = 1.7 Hz, 1H, HP-C7).

13C NMR {'H} (126 MHz, CDCls): & [ppm] = 147.5 (C11), 146.7 (C8), 139.4 (C1), 138.4 (g, 2Jcr = 30.3
Hz, C5), 134.3 (C4), 128.3 (q, “Jor = 1.2 Hz, C3), 127.9 (C9), 127.7 (C2), 124.3 (C10), 123.4 (q,
Uer = 274.0 Hz, C6), 121.2 (g, 3Jcr = 5.8 Hz, C7).

19F NMR (470 MHz, CDCls): 8 [ppm] = - 64.7 (dd, *Jen = 1.7 Hz, 1.3 Hz, 3F, F-C6).

HR-ESI-MS: m/z: 316.0559 ([M+Na]*, calcd. for C1sH10NO2F3sNa*: 316.0555).

2-(4-(3,3,3-Trifluoroprop-1-en-2-yl)phenyl)isoindoline-1,3-dione (1p)
6 To a solution of 4-(3,3,3-trifluoroprop-1-en-2-yl)aniline (S3) (336 mg, 1.80

CF;
o . , mmol, 1.0 eq.) in AcOH (8 mL) phthalic anhydride (278 mg, 1.90 mmol, 1.05
o o 8 3 eg.) was added as a solid. The suspension was heated to reflux with stirring
N 1
» 2 for 5 h. After completion, the reaction mixture was cooled to ambient
0 temperature and diluted with water (20 mL). The obtained suspension was

poured carefully into saturated NaHCO3; (200 mL). The mixture was extracted with DCM (3x 50 mL), and
the combined organic layers were dried over MgSO4. The crude product was purified by flash column
chromatography (20% EtOAc in cyclohexane) to yield the title compound as a white solid (496 mg,
1.56 mmol, 87%).

Rt = 0.34 (20% EtOAc in cyclohexane)

M.p.: 136-138 °C.

FT-IR (=cm™): 1787 (w), 1754 (w), 1705 (s), 1606 (w), 1520 (m), 1467 (w), 1387 (m), 1355 (m), 1322
(w), 1279 (w), 1187 (m), 1174 (s), 1160 (s), 1111 (s), 1074 (s), 1018 (w), 950 (m), 886 (m), 837 (s), 790
(s), 748 (w), 713 (s), 695 (m).
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IH NMR (599 MHz, CDCls, 299 K): & [ppm] = 7.97 (dd, 3Jun = 5.4 Hz, *Ju = 3.2 Hz, 2H, H-C11), 7.81
(dd, *Jun = 5.4 Hz, “Jun = 2.9 Hz, 2H, H-C10), 7.60 (d, *Jun = 8.3 Hz, 2H, H-C2), 7.51 (d, 3Jun = 8.6 Hz,
2H, H-C3), 6.02 (q, “Ju¢ = 1.4 Hz, 1H, H>-C7), 5.84 (q, “Jue = 1.7 Hz, 1H, HP-C7).

13C{*H} NMR (151 MHz, CDCls, 299 K): 5[ppm] = 167.2 (C8), 138.4 (q, 2Jcr = 30.3 Hz, C5), 134.7 (C11),
133.3 (C4), 132.5 (C1), 131.8 (C9), 128.3 (C3), 126.6 (C2), 124.0 (C10), 123.3 (q, }Jcr = 274.0 Hz, C6),
121.3 (q, 3Jcr = 5.7 Hz , C7).

19F {1H} NMR (376 MHz, CDCls, 299 K): & [ppm] = -64.8 (s, 3F, F-C6).

ESI-MS: (m/z) requires: [(C17H10NO2FsNa)]™ = 340.0556, (m/z) found: [(C17H10NO2FsNa)]" = 340.0557.

2-Methoxy-5-(3,3,3-trifluoroprop-1-en-2-yl)phenol (S5)

8 Compound S5 was prepared according to General Procedure B using 4-hydroxy-
5 4 ® 3-methoxyphenylboronic acid pinacol ester (1.00 g, 4.0 mmol, 1.0 eq.). The crude
6 9
10 ;‘ residue was purified by column chromatography (10% Et.O in n-pentane) to yield
o1 Oil the title compound as a colourless liquid (661 mg, 3.0 mmol, 75%).

R = 0.55 (20% EtOAc in n-pentane).

FT-IR (7 = cm™): 3548 (w), 2943 (w), 1621 (w), 1583 (m), 1515 (s), 1463 (m), 1444 (m), 1406 (w), 1365
(m), 1325 (s), 1266 (s), 1238 (m), 1160 (s), 1124 (s), 1081 (m), 1026 (s), 944 (s), 877 (w), 809 (s), 765
(m).

H NMR (599 MHz, CDCls): & [ppm] = 7.06 (dd, “Jun = 2.3 Hz, 5Jr4 =0.7 Hz, 1H, H-C3), 6.99 — 6.96 (m,
1H, H-C5), 6.84 (d, 3Ju = 8.4 Hz, 1H, H-C6), 5.87 (q, *Jen = 1.3 Hz, 1H, H2-C9), 5.70 (q, “Jrn = 1.7 Hz,
1H, HP-C9), 5.64 (s, 1H, OH), 3.91 (s, 3H, H-C10).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 147.3 (C1), 145.6 (C2), 138.5 (g, 2Jcr = 29.9 Hz, C7), 127.1
(C4), 123.5 (g, 2JCF = 274.0 Hz, C8), 119.6 (q, *JCF = 1.4 Hz, C5), 119.4 (q, 23JCF = 5.8 Hz, C7), 113.9
(9, *JCF = 1.1 Hz, C3), 110.6 (C6), 56.1 (C10).

¥F{*H} NMR (564 MHz, CDCls): & [ppm] = -64.8 (s, 3F, F-C6).

ESI-MS: (m/z) requires: [(C10HsO2F3)] = 217.0482, (m/z) found: [(C10HsO2F3)]'= 217.0479.

2-Methoxy-5-(3,3,3-trifluoroprop-1-en-2-yl)phenyl trifluoromethanesulfonate (1q)

2-Methoxy-5-(3,3,3-trifluoroprop-1-en-2-yl)phenol (S5) (589 mg, 2.7 mmol, 1.0 eq.)
was added to a round bottom flask. The flask was sealed and purged with argon
before the addition of pyridine (5.4 mL, 0.5 M). The reaction mixture was cooled to
0 °C before the dropwise addition of trifilic anhydride (0.5 mL, 2.97 mmol, 1.1 eq.).

The reaction mixture was allowed to warm and stirred for 16 h. The solvent was

15
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evaporated under reduced pressure and the crude residue was purified by column chromatography (5%
EtOAc in n-pentane) to yield the title compound as a colourless liquid (765 mg, 2.2 mmol, 81%).

Rt = 0.35 (5% EtOAc in n-pentane).

FT-IR (7= cm™): 2947 (w), 1620 (m), 1519 (s), 1463 (w), 1362 (m), 1299 (s), 1269 (s), 1249 (s), 1199
(s), 1170 (s), 1107 (s), 1084 (m), 1022 (m), 947 (s), 889 (s), 845 (s), 820 (s), 805 (s), 771 (s), 747 (s),
711 (s), 683 (m).

'H NMR (599 MHz, CDCls): &[ppm] = 7.43 (ddd, 3Jun = 8.7 Hz, “Jun = 2.3 Hz, ®Jue = 0.7 Hz, 1H, H-C5),
7.32 (d, “Jum = 2.2 Hz, 1H, H-C3), 7.05 (d, 3Juu = 8.7 Hz, 1H, H-C6), 5.97 (q, “Jur = 1.4 Hz, 1H, H2-C8),
5.75 (g, “Jur = 1.7 Hz, 1H, HP-C8), 3.95 (s, 3H, H-C10).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 151.9 (C1), 138.5 (C2), 136.9 (g, 2Jcr = 30.6 Hz, C7), 128.3
(9, “Jcr = 1.3 Hz, C5), 126.5 (C4), 123.0 (q, Wcr = 273.8 Hz, C9), 121.7 (C3), 120.7 (q, 3Jcr = 5.7 Hz,
C8), 118.7 (q, Wcr = 320.4 Hz, C11), 113.1 (C6), 56.3 (C10).

OE{1H} NMR (564 MHz, CDCls): 8 [ppm] = -65.1 (s, 3F, F-C9), -73.8 (s, 3F, F-C11).

ESI-MS: (m/z) requires: [(C11HsO4SFe¢)Na]* = 372.9940, (m/z) found: [(C11HsO4SFe)Na]* = 372.9940.

2.2. Synthesis of Catalysts

General Procedure C:
O

| X])k o) | 0
Y
HO OH
YJ\_/O o) v
OH H
» X X
DIAD, Ph;P
R THF R
0°Ctort

According to a procedure by Jacobsen et al.,!Y, a resorcinol derivative (1.0 eq.), acyloin derivative
(2.1 eq.) and triphenylphosphine (2.7 eq.) were added to an oven-dried Schlenk flask under argon and
dissolved in dry THF (0.1 M). The resulting solution was cooled to 0 °C and diisopropyl azodicarboxylate
(DIAD) (2.3 eq.) was added dropwise. The reaction mixture was allowed to warm to ambient temperature
and stirred overnight. The solvent was evaporated under reduced pressure and the crude residue was

purified by column chromatography.
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2-lodobenzene-1,3-diol (S6)

| According to a procedure by Muiiiz et al.'?, resorcinol (5.51 g, 50 mmol, 1.0 eq.) was
HO\@/OH dissolved in H,O (50 mL) and cooled to 0 °C. lodine (13.58 g, 53.5 mmol, 1.07 eq.)

was added followed by NaHCO3 (4.66 g, 55.5 mmol, 1.11 eq.) in small portions. The

reaction mixture turned light brown with releasing of gas while stirring at ambient temperature for 40 min.
The aqueous layer was extracted with EtOAc (3x), the combined organic layers were washed with
saturated thiosulfate (ag.) and dried over MgSO,. The solvent was evaporated under reduced pressure
and the resulting solid was triturated with ice cold chloroform to yield the title compound as an off-white
solid after filtration (7.34 g, 31.3 mmol, 62%).
Rt = 0.74 (50% EtOAc in n-pentane).
M.p.: 92-94 °C.
'H NMR (300 MHz, CDCls): & [ppm] = 7.11 (t, J = 8.1 Hz, 1H), 6.56 (d, J = 8.1 Hz, 2H), 5.37 (s, 2H).
ESI-MS (negative mode): (m/z) requires: [(CeHslO2)] = 234.9261 (m/z) found: [(CeHsl0,)] = 234.9277.
Analytical data in agreement with the literature data.™*?

2-lodo-5-methylbenzene-1,3-diol (S7)
| According to a procedure by Berliner et al.l*®l, 5-methylresorcinol (1.24 g, 10.0 mmol,

HO OH 10 eg.) was dissolved in MeCN (0.2 M) and N-iodosuccinimide (2.25 g, 10.0 mmol, 1.0
eg.) was added at 0 °C. The reaction mixture was stirred at 0 °C for 15 min. After
completion, the reaction mixture was quenched by the addition of a saturated agueous

solution of Na2S,03 (20 mL). The aqueous layer was extracted with EtOAc (3x 50 mL) and the combined

organic layers were washed with brine (30 mL), dried over Na.SOQ., filtered and the solvent was

evaporated under reduced pressure. The crude mixture was purified by column chromatography (50%

EtOAc in n-pentane) to yield the title compound as a white solid (2.34 g, 9.4 mmol, 93%).

Rt = 0.54 (50% EtOAc in n-pentane).

M.p.: 105-107 °C.

'H NMR (400 MHz, CDCls): & [ppm] = 6.46 — 6.36 (m, 2H), 5.27 (s, 2H), 2.27 — 2.25 (m, 3H).

ESI-MS (negative maode): (m/z) requires: [(C7HslO2)] = 248.9418 (m/z) found: [(C7HslO,)] = 248.9457.

Analytical data in agreement with the literature data.™?
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(S)-2-Hydroxy-N,N-dimethylpropanamide (S8)
According to a procedure by Terashima et al.¥, methyl-L-lactate (1.91 mL, 20 mmol,

O 1.0 eq.) was added to a round bottom flask and dissolved in MeOH (20 mL). The solution
\HJ\N/ was cooled to 0 °C and a 2 M solution of dimethyl amine in EtOH (15 mL, 30 mmol, 1.5 eq.)
was added slowly. The reaction mixture was allowed to warm to ambient temperature and
was stirred for 5 days. The solvent was evaporated under reduced pressure and the crude residue was
purified by column chromatography (10% EtOAc in n-pentane) to yield the title compound) as a
colourless oil (314 mg, 2.7 mmol, 14%).
Rt = 0.26 (10% EtOAc in n-pentane).
H NMR (400 MHz, CDCls): §[ppm] = 4.46 (p, J = 6.7 Hz, 1H), 3.82 (d, J = 7.3 Hz, 1H), 3.00 (d, J = 10.6
Hz, 6H), 1.32 (d, J = 6.6 Hz, 3H).
EI-MS: (m/z) requires: [(CsH11NO2H)]* = 118.0863, (m/z) found: [(CsH11NO.H)]* =118.0860; (m/z)
requires: [(CsH11NO2Na)]* = 140.0682, (m/z) found: [(CsH11NO2Na)]* = 140.0679.
Analytical data in agreement with the literature data.™¥

Methyl (S)-2-hydroxy-3-mesitylpropanoate (S9)

o This compound was prepared in a previous report from our research group.!

OH

Dimethyl 2,2'-((2-iodo-1,3-phenylene)bis(oxy))diacetate (7)

0 | o) According to a procedure by Mufiiz et al.,*> K,CO3 (2.76 g, 20.0 mmol,
\OJK/O\E)/OQJ\O/ 4.0 eq.) was added to a solution of 2-iodobenzene-1,3-diol (S6) (1.18 g,

5.0 mmol, 1.0 eq.) in acetone (40 mL) giving a dark suspension. After

addition of methyl bromoacetate (1.89 mL, 20.0 mmol, 4.0 eq.) the reaction was heated to 75 °C for 16 h.
The mixture was diluted with H-O (10 mL) and Et,O (10 mL) and the separated aqueous layer was
extracted with Et.O (3x 50 mL). The combined organic layers were dried over MgSO. and concentrated
under reduced pressure. The obtained residue was dissolved in CH,Cl, and precipitated by addition of
n-pentane affording the title compound as a white powder (1.73 g, 4.6 mmol, 91%).
Rt =0.67 (50% EtOAC in n-pentane).
M.p.: 126-128 °C.
H NMR (400 MHz, CDClg): §[ppm] = 7.21 (t, J = 8.3 Hz, 1H), 6.42 (d, J = 8.3 Hz, 2H), 4.72 (s, 4H), 3.80
(s, 6H).
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ESI-MS: (m/z) requires: [(C12H13l0s)Na]" = 402.9649, (m/z) found: [(C12H13l0s)Na]" = 402.9638.

Analytical data in agreement with the literature data.*®!

Dimethyl 2,2'-((2-iodo-5-methyl-1,3-phenylene)bis(oxy))diacetate (8)

0 [ 0 According to a procedure by Muiiiz et al.,!*! 2-iodo-5-methylbenzene-

Mo th o M 3 - : -
~0 ;T o~ 1,3-diol (S7) (1.00 g, 4.0 mmol, 1.0 eq.) was dissolved in acetone (35
3 mL). Upon addition of K.COs (2.21 g, 16.0 mmol, 4.0 eq.) a purple

suspension was obtained. 1-Bromopropane-2-one (1.51 mL, 16.0
mmol, 4.0 eqg.) was added and the mixture was heated to 75°C for 16 h. The mixture was diluted with
H.O (10 mL) and Et,O (10 mL) and the aqueous layer was extracted with Et,O (3x). The combined
organic layers were dried over MgSO4 and concentrated under reduced pressure to give an orange-
brown solid. The residue was dissolved in hot EtOAc and then precipitated by addition of n-hexane at
ambient temperature to yield the title compound as a white crystalline solid (1.09 g, 2.77 mmol, 69%).
Rt =0.62 (50% EtOAc in n-pentane).

M.p. : 118-120 °C.

FT-IR (7= cm™): 2954 (w), 1756 (m), 1738 (m), 1580 (m), 1435 (m), 1378 (w), 1327 (w), 1285 (w), 1206
(s), 1130 (s), 1086 (w), 1021 (w), 1002 (w), 848 (w), 810 (w), 706 (w).

'H NMR (599 MHz, CDCls): & [ppm] = 6.24 (d, *Jun = 0.7 Hz, 2H, H-C3), 4.68 (s, 4H, H-C6), 3.80 (s, 6H,
H-C8), 2.29 (s, 3H, H-C5).

13C{*H} NMR (126 MHz, CDCls): & [ppm] = 169.0 (C7), 158.2 (C2), 140.6 (C4), 107.5 (C3), 75.4 (C1),
66.6 (C6), 52.4 (C8), 22.0 (C5).

ESI-MS: (m/z) requires: [(CisHisl0s)Na]* = 416.9806, (m/z) found: [(C13H1s5106)Na]* = 416.9832.

Dimethyl 2,2'-((2-iodo-5-(methoxycarbonyl)-1,3-phenylene)bis(oxy))diacetate (9)
[ 0 Methyl 3,5-dihydroxy-4-iodobenzoate (1.18 g, 4.0 mmol, 1.0 eq.) was
\OJK/O OQJ\O/ dissolved in acetone and K,CO; (2.21 g, 16.0 mmol, 4.0 eq.), was
added giving an orange-brown suspension. After the addition of
CO,Me bromopropane-2-one (1.51 mL, 16.0 mmol, 4.0 eq.) the reaction was
heated to 75 °C for 20 h. The mixture was diluted with H>O (50 mL) and Et,O (50 mL). The combined
organic layers were dried over MgSO. and concentrated under reduced pressure to give a yellow solid.
Recrystallisation from boiling EtOAc afforded a white crystalline solid (1.42 g, 3.24 mmol, 81%).
Rt =0.44 (50% EtOAc in n-pentane).
M.p. : 142-144 °C.
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'H NMR (400 MHz, CDCls): & [ppm] = 7.07 (d, J = 1.2 Hz, 1H), 4.78 (s, 2H), 3.90 (d, J = 1.3 Hz, 2H),
3.82 (d, J=1.2 Hz, 3H).
ESI-MS: (m/z) requires: [(C14H1s510g)Na]* = 460.9706, (m/z) found: [(C14H1510s)Na]* = 460.9705.

Analytical data in agreement with the literature data.*®

Dimethyl 2,2'-((2-iodo-5-(methoxycarbonyl)-1,3-phenylene)bis(oxy))(2R,2'R)-dipropionate (10)
0O [ @) Compound 10 was prepared according to General Procedure C using
\OJ\_/O Oj)ko/ methyl 3,5-dihydroxy-4-iodobenzoate (5.88 g, 20.0 mmol, 1.0 eq.)
: and methyl-L-lactate (4.0 mL, 42.0 mmol). The crude residue was
oo purified by column chromatography (30% EtOAc in n-pentane) to
yield the title compound as an off-white solid (5.49 g, 11.8 mmol,
59%).
Single crystals suitable for X-ray crystallographic analysis were obtained via slow evaporation of a
solution of n-pentane / cyclohexane.
R¢ = 0.23 (30% EtOAc in n-pentane).
M.p.: 86-88 °C.
ORD (CHCl3, ¢ 1.00) [«]3° = +10.159.
H NMR (300 MHz, CDCls): §[ppm] = 7.01 (s, 2H), 4.88 (g, J = 6.8 Hz, 2H), 3.88 (s, 3H), 3.76 (s, 6H),
1.71 (d, J = 6.8 Hz, 6H).
13C NMR (75 MHz, CDCls): & [ppm] = 171.8, 166.2, 158.3, 131.8, 107.3, 87.4, 74.2, 52.6, 18.6.
ESI-MS: (m/z) requires: [(CisH19lOg)Na]* = 489.0017, (m/z) found: [(C16H19lOs)Na]* = 489.0022.

Analytical data in agreement with the literature data.”!

Dimethyl 2,2'-((2-iodo-5-(methoxycarbonyl)-1,3-phenylene)bis(oxy))(2R,2'R)-dipropionate (11)

0o Compound 11 was prepared according to General Procedure C using
1070 methyl 3,5-dihydroxy-4-iodobenzoate (294 mg, 1 mmol, 1.0 eq.) and
methyl-L-lactate (277.5 mg, 2.1 mmol). The crude mixture was

purified by column chromatography (20% EtOAc in n-pentane) to

yield the title compound as colourless oil (441 mg, 0.85 mmol, 85%).

Rt = 0.44 (20% EtOAc in n-pentane)

ORD (CHCls, ¢ 1.00) [a]2® = +31.896

FT-IR (7= cm™): 2969 (w), 1756 (s), 1727 (s), 1578 (M), 1421 (s), 1331 (m), 1245 (s), 1136 (s), 116 (s),
1007 (w), 766 (w).
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IH NMR (599 MHz, CDCls): 8 [ppm] = 6.91 (s, 2H, H-C3), 4.58 (d, 3Juy = 4.5 Hz, 2H, H-C6), 3.87 (s, 3H,
H-C12), 3.75 (s, 6H, H-C11), 2.38 (pd, 3Jun = 6.9, 4.5 Hz, 2H, H-C7), 1.17 (m, 6H, H-C8), 1.14 (d,
3Ju = 6.9 Hz, 6H, H-C9).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 170.9 (C10), 166.3 (C5), 158.3 (C2), 131.8 (C4), 105.9 (C3),
86.0 (C1), 82.2 (C6), 52.6 (C12), 52.3 (C11), 32.0 (C7), 19.2 (C9), 17.6 (C8).

ESI-MS: (m/z) requires: [(CaoH2710g)Na]* = 545.06428, (m/z) found: [(C2oH2710s)Na]* = 545.06365.

Dimethyl 2,2'-((2-iodo-5-methyl-1,3-phenylene)bis(oxy))(2R,2'R)-bis(3-phenylpropanoate) (12)

This compound was prepared in a previous report from our research

0 | o)
\O)J\;/ O\?/o l o~ group.t®
i >0 o

Dimethyl 2,2'-((2-iodo-5-methyl-1,3-phenylene)bis(oxy))(2R,2'R)-bis(3-phenylpropanoate) (13)

Compound 13 was prepared according to General Procedure C
using methyl 3,5-dihydroxy-4-iodobenzoate (294 mg, 1.0 mmol,
1.0 eq.) and methyl (S)-2-hydroxy-3-mesitylpropanoate (S9)
(466.8 mg, 1.6 mmol 2.1 eq). The crude residue was purified by
column chromatography (30% EtOAc in n-pentane) to yield the

titte compound as an off-white solid (322.0 mg, 0.5 mmol, 50%).
Rt = 0.71 (30% EtOAc in n-pentane).
M.p.: 62-64 °C.
ORD (CHCl3, ¢ 1.00) [a]%® = +11.702.
FT-IR (7= cm™): 2952 (w), 1756 (m), 1724 (m), 1613 (w), 1575 (m), 1485 (w), 1435 (m), 1417 (m), 1378
(w), 1323 (m), 1282 (w), 1241 (s), 1177 (m), 1107 (s), 1009 (m), 909 (m), 853 (w), 765 (m), 730 (s).
!H NMR (500 MHz, CDCls): §[ppm] = 6.85 (s, 4H, H-C11), 6.80 (s, 2H, H-C3), 4.92 (dd, ,*Jun =9.1, 4.5
Hz, 2H, H-C7), 3.82 (s, 3H, H-C6), 3.70 (s, 6H, H-C16), 3.46 (dd, 2Ju = 14.6 Hz, 3Jun = 9.1 Hz, 2H, H-
C8), 3.30 (dd, 2Jun = 14.6 Hz, 33w = 4.4 Hz, 2H, HP-C8), 2.45 (s, 12H, H-C13), 2.24 (s, 6H, H-C14).
BC{*H} NMR (126 MHz, CDCls): & [ppm] = 171.2 (C15), 166.1 (C5), 158.5 (C4), 137.3 (C12), 136.5
(C10), 131.6 (C2), 130.2 (C9), 129.3 (C11), 106.9 (C3), 86.6 (C1), 78.0 (C7), 52.5 (C16), 52.5 (C6), 32.7
(C8), 21.0 (C14), 20.8 (C13).
ESI-MS: (m/z) requires: [(CssHz0lOg)Na]™ = 725.1582, (m/z) found: [(CzsHs9lOg)Na]* = 725.1576.
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Dibenzyl 2,2'-((2-lodo-5-(methoxycarbonyl)-1,3-phenylene)bis(oxy))(2R,2'R)-dipropionate (14)
0 | O Compound 14 was prepared according to General
OJ\:/O N O\Fsﬁ\o R s Procedure C using methyl 3,5-dihydroxy-4-
©/\ : 72 8 /\©14 iodobenzoate (660 mg, 2.3 mmol, 1.0 eq.) and benzyl-
o 2 o~ ® S-lactate (761 mL, 4.7 mmol). The crude residue was
purified by column chromatography (30% EtOAc in n-pentane) to yield the title compound as a colourless
oil (1.26 g, 2.03 mmol, 90%).
R¢= 0.55 (30% EtOAc in n-pentane).
ORD (CHCls, ¢ 1.00) [«]3° = +3.646.
FT-IR ('=cm™): 2953 (w), 1751 (m), 1722 (m), 1576 (m), 1498 (w), 1456 (w), 1419 (m), 1322 (w), 1244
(s), 1191 (m), 1131 (s), 1109 (s), 1073 (w), 1012 (w); 953 (w), 915 (w), 864 (w), 751 (w), 698 (m).
'H NMR (600 MHz, CDCls): & [ppm] = 7.32 — 7.28 (m, 10H, H-Ca), 7.00 (s, 2H, H-C3), 5.19 (dd,
8Jun = 12.3 Hz, 4H, H-C10), 4.92 (q, 3Jun = 6.8 Hz, 2H, H-C7), 3.82 (s, 3H, H-C6), 1.73 (d, 3Jun = 6.8 Hz,
6H, H-C8).
BBC{*H} NMR (126 MHz, CDCls): §[ppm] = 171.1 (C9), 166.0 (C5), 158.2 (C2), 135.3 (C11), 131.8 (C4),
128.7 (C13), 128.5 (C14), 128.3 (C12), 107.2 (C3), 87.3 (C1), 74.1 (C7), 67.2 (C10), 52.5 (C6), 18.5
(C8).
ESI-MS: (m/z) requires: [(C2sH2710g)Na]* = 641.0643, (m/z) found: [(C2sH2710s)Na]* = 641.0648.

Methyl 3,5-bis(((R)-1-(dimethylamino)-1-oxopropan-2-yl)oxy)-4-iodobenzoate (15)
O [ Compound 15 was prepared according to General Procedure C
\N)K_/O N2 O\H;J\N/ﬂ using methyl 3,5-dihydroxy-4-iodobenzoate (323 mg, 1.1 mmol,
| éh, 5 8CHy |, 1.0 eq) and (S)-2-hydroxy-N,N-dimethylpropanamide (S8) (258 mg,
8 2.2mmol). The crude residue was purified by column
chromatography (10% EtOAc in cyclohexane) to yield the title
compound as a white solid (291 mg, 0.59 mmol, 54%).
Rt = 0.13 (10% EtOAc in cyclohexane).
M.p.: 132-134 °C.
ORD (CHCI3, ¢ 1.00) [a]2® = -102.531.
FT-IR (¥ = cm): 2953 (w), 1721 (m), 1650 (s), 1575 (m), 1418 (m), 1361 (w), 1343 (w), 1234 (s), 1171
(w), 1103 (s), 1017 (m), 922 (w), 856 (W), 765 (W), 731 (m), 665 (W).
IH NMR (600 MHz, CDCls): & [ppm] = 7.06 (s, 2H, H-C3), 5.06 (q, 3Jun = 6.7 Hz, 2H, H-C7), 3.87 (s, 3H,
H-C6), 3.11 (s, 6H, H-C10), 2.94 (s, 6H, H-C11), 1.67 (d, 3Jun = 6.7 Hz, 6H, H-C8).
13C{IH} NMR (126 MHz, CDCls): & [ppm] = 170.0 (C9), 166.3 (C5), 157.8 (C2), 132.3 (C4), 106.7 (C3),
86.1 (C1), 75.1 (C7), 52.7 (C6), 37.1 (C10), 36.5 (C11), 17.6 (C8).

22



WILEY-VCH

ESI-MS: (m/z) requires: [(C18H25IN206)Na]+ =515.0650, (m/z) found: [(C18H25IN206)Na]+ =515.0672.

Methyl 4-iodo-3,5-bis(((R)-1-(methylamino)-1-oxopropan-2-yl)oxy)benzoate (16)
0 0 A round bottom flask was charged with dimethyl 2,2'-((2-iodo-5-
\NJ\:/O T N/10 (methoxycarbonyl)-1,3-phenylene)bis(oxy))(2R,2'R)-dipropionate
Ao (20) (233 mg, 0.5 mmol, 1.0 eq.) and a 2 M solution of methyl amine
in EtOH (15 mL, 30 mmol, 60 eq.) was added. The reaction was

monitored by TLC and stopped after 25 min. The solvent was
evaporated under reduced pressure and the off white solid was suspended in acetone. The residue was
filtered off and dried before column chromatography (EtOAc) afforded the product (160 mg, 0.35 mmol,
70%) as a pale yellow solid.
Rf = 0.31 (EtOAC).
M.p.: 130-132 °C.
ORD (CHCls, ¢ 1.00) [a]2® = -109.204.
FT-IR (¥ = cm™): 3279 (w), 1721 (m), 1661 (s), 1571 (m), 1416 (m), 1232 (m), 1155 (m), 1106 (m), 1012
(w), 762 (w).
IH NMR (600 MHz, CDCls): §[ppm] = 7.14 (s, 2H, H-C3), 6.80 (broad s, 2H, NH), 4.87 (q, 3Ju+ = 6.7 Hz,
2H, H-C7), 3.90 (s, 3H, H-C6), 2.89 (d, 3Jun = 4.9 Hz, 6H, H-C10), 1.64 (d, 3Jun = 6.7 Hz, 6H, H-C8).
13C{'H} NMR 126 MHz, CDCls): & [ppm] = 171.3 (C9), 165.7 (C5), 157.1 (C4), 132.9 (C4), 107.6 (C3),
87.1(C1), 76.4 (C7), 52.8 (C6), 26.2 (C10), 18.5 (C8).
ESI-MS: (m/z) requires: [(CisH21IN20g)Na]* = 487.0337, (m/z) found: [(CisH21IN2Og)Na]" = 487.0344.

Methyl (R)-4-iodo-3-((1-methoxy-1-oxopropan-2-yl)oxy)benzoate (17)
| 0 Compound 17 was prepared according to General Procedure C using methyl
2 - 80%0/12 3-hydroxy-4-iodobenzoate (2.70 g, 9.7 mmol, 1.0 eq.) and methyl-L-lactate
(2.02mL, 10.7 mmol). The crude mixture was purified by column
~ chromatography (10% EtOAc: n-pentane) to yield the title compound as a
white solid (3.28 g, 9.0 mmol, 93%).
R¢ = 0.50 (10% EtOAc: n-pentane).
M.p.: 71 -73°C
FT-IR (7= cm™): 2954 (w), 1757 (s), 1722 (s), 1571 (m), 1475 (m), 1436 (s), 1407 (s), 1290 (s), 1234 (s),
1138 (s), 1115 (s), 1052 (m), 1020 (s), 1003 (m), 879 (w), 795 (w), 756 (S).
ORD (CHCl3, ¢ 1.00) [a]3° = +16.616
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IH NMR (500 MHz, CDCls): & [ppm] = 7.87 (d, 3Jun = 8.1 Hz, 1H, H-C2), 7.38 (dd, 3Jun = 8.1 Hz,
4Jpn = 1.8 Hz, 1H, H-C3), 7.32 (d, “Ju = 1.8 Hz, 1H, H-C7), 4.88 (q, 3Ju = 6.8 Hz, 1H, H-C9), 3.89 (s,
3H, H-C6), 3.77 (s, 3H; H-C12), 1.71 (d, 3Ju = 6.8 Hz, 3H).

13C{*H} NMR (126 MHz, CDCls): §[ppm] = 171.7 (C11), 166.4 (C5), 156.8 (C8), 140.0 (C2), 131.7 (C4),
124.3 (C3), 113.4 (C7), 94.1 (C1), 74.1 (C9), 52.6 (C12), 52.5 (C6), 18.6 (C10).

ESI-MS: (m/z) requires: [(C12H13I0s)Na]* = 386.9700, (m/z) found: [(C12H13l0s)Na]* = 386.9697.

Methyl (R)-3-((1-(benzyloxy)-1-oxopropan-2-yl)oxy)-4-iodobenzoate (18)
| o . Compound 18 was prepared according to General Procedure C using
2 ii\?/so%o/\w(j 15 methyl 3-hydroxy-4-iodobenzoate (556.1 mg, 2.0 mmol, 1.0 eq.) and
3NF T 10 16 benzyl-L-lactate (354 puL, 2.2 mmol, 1.1 equiv.) The crude residue
6 ~o 5 o was purified by column chromatography (5% EtOAc in h-pentane) to

yield the title compound as a colourless oil (708.2 g, 1.61 mmol, 81%).

Rf =0.19 (5% EtOAc in n-pentane).

FT-IR (7= cmY): 2950 (w), 1754(s), 1722 (s), 1586 (m), 1571 (m), 1475 (m), 1436 (s), 1407 (s), 1289 (s),
1257 (s), 1234 (s), 1190 (s), 1136 (s), 1115 (s), 1049 (m), 1020 (s), 1003 (m), 957 (W), 878 (w), 794 (W),
759 (s), 698 (m).

ORD (CHCl3, ¢ 1.00) [a]3° = +17.985

'H NMR (599 MHz, CDCl3): & [ppm] = 7.87 (d, 3Jus = 8.1 Hz, 1H, H-C2), 7.38 (dd, 3Juu = 8.1 Hz,
*Jun =1.8 Hz, 1H, H-C3), 7.34 — 7.27 (m, 6H, H-Ca), 5.24 — 5.14 (m, 2H, H-C12), 4.93 (q, 3Ju+ = 6.8 Hz,
1H, H-C9), 3.87 (s, 3H, H-C6), 1.72 (d, 3Jun = 6.8 Hz, 3H, H-C10).

13C{'H} NMR (151 MHz, CDCls): §[ppm] = 171.0 (C11), 166.3 (C5), 156.7 (C8), 140.0 (C2), 135.3 (C13),
131.6 (C4), 128.7 (Car), 128.5 (Car), 128.4 (Car), 124.3 (C3), 113.3 (C7), 94.0 (C1), 74.0 (C9), 67.3 (C12),
52.5 (C6), 18.5 (C10).

ESI-MS: (m/z) requires: [(C1gH1710s)Na]™ = 463.00129, (m/z) found: [(C12H1310s)Na]* = 463.00052.

Methyl (R)-4-iodo-3-((1-methoxy-1-0x0-3-phenylpropan-2-yl)oxy)benzoate (19)

[ 0 Compound 19 was prepared according to General Procedure C using methyl

2 1 80 v " 0/12 3-hydroxy-4-iodobenzoate (367.0 mg, 1.3 mmol, 1.0 eq.) and methyl (S)-2-

3 7 q0\J3 hydroxy-3-phenylpropanoate (239.1 mg, 1.33 mmol, 1.1 equiv.) The crude

6 \Og o " 1 residue was purified by column chromatography (10% EtOAc in n-pentane)
15 to yield the title compound as a white solid (319.0 mg, 0.72 mmol, 55%)

Rs =0.32 (10% EtOAc in n-pentane).
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M.p.: 83 —85°C

FT-IR (7= cm): 2952 (w), 1757 (s), 1722 (s), 1570 (m), 1475 (m), 1436 (m), 1407 (m), 1292 (s), 1257
(s), 1233 (s), 1112 (s), 1082 (m), 1019 (s), 876 (w), 790 (w), 759 (s), 701 (m).

ORD (CHCls, ¢ 1.00) [a]3® = 32.499

H NMR (599 MHz, CDCls): & [ppm] = 7.85 (d, 3Jun = 8.1 Hz, 1H, H-C2), 7.44 — 7.40 (m, 2H, H-C14),
7.36 (dd, 3Jnn = 8.1 Hz, *Jun = 1.7 Hz, 1H, H-C3), 7.34 — 7.30 (m, 2H, H-C15), 7.29 — 7.24 (m, 1H, H-
C16), 7.22 (d, “Jun = 1.8 Hz, 1H, H-C7), 4.97 (dd, 3Ju = 7.3 Hz, 3Juu = 5.2 Hz, 1H, H-C9), 3.88 (s, 3H,
H-C6), 3.73 (s, 3H, H-C12), 3.37 (m, 2H, HC-10)

13C{*H} NMR (151 MHz, CDCls): §[ppm] = 170.5 (C11), 166.4 (C5), 156.7 (C8), 140.1 (C2), 136.0 (C13),
131.5 (C4), 130.0 (C14), 128.6 (C15), 127.2 (C16), 124.2 (C3), 112.7 (C7), 93.5, 78.7 (C9), 52.5 (C6),
52.5 (C12), 39.1 (C10).

ESI-MS: (m/z) requires: [(CisH1710s)Na]* = 463.00129, (m/z) found: [(C12H1310s)Na]* = 463.00077.
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2.3. Hammett Correlation Study

The reactivity of electronically different styrene derivatives was explored by modifying the amine:HF ratio.
Based on the following table, a Hammett plot to correlate selectivity is demonstrated showing that for
high o,* values, high amine:HF ratios are necessary to form the vicinal fluorinated product.

p-iodotoluene (20 mol%)

CF3 Selectfluor (1.5 eq.) FsC F
amine:HF 1:X N
>~ CH,F
R CHClj rt, 24h R

Table S1. Different para-substituents and their corresponding Hammett values and experimental results.

Entry R op* amine:HF ratio 19F-NMR vyield
(vic) [%]
1 OMe -0.78 1:4.5 83
1:6 32
1.7.5 0
2 Me -0.31 1:4.5 0
1:6 88
1:7.5 87
3 iPr -0.28 1:4.5 0
1:6 87
1.7.5 79
4 tBu -0.26 1:4.5 0
1:6 87
1:7.5 74
5 CH20OMe -0.05 1:4.5 0
1.6 34
1:7.5 63
6 Ar-NO2 0.04 1:4.5 0
1:6 19
1:7.5 60
7 Cl 0.11 1:4.5 0
1:6 0
1:7.5 63
8 Br 0.15 1:4.5 0
1:6 0
1:7.5 64
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Figure S1. Effect of arene electron-density and Brgnsted acidity on yield.

2.4. Synthesis of Racemic Pentafluoroisopropyl Surrogates

Caution Note

Working with hydrofluoric acid (HF) requires several safety guidelines and the prevention of exposure
must be the primary goal. Skin contact must be avoided and a tube of 2.5% calcium gluconate gel must
be present. For further information please see the corresponding SDS-Datasheet. Please also note that

the products are often highly volatile and care must be taken in the isolation.

General procedure D for the racemic 1,2-difluorination

Unless stated otherwise, a Teflon® vial was equipped with a 1 cm stirring bar followed by the addition of
styrene (0.2 mmol, 1.0 eq.), p-iodotoluene (9 mg, 0.04 mmol, 20 mol%) and CHClIs (0.5 mL). The mixture
was stirred and the stated amine:HF mixture was added (0.5 mL) via syringe. After stirring for 1 min,
Selectfluor® (106 mg, 0.3 mmol, 1.5 eq.) was added in one portion. The reaction vessel was then sealed
with a Teflon® screw cap. After stirring (350 rpm) at ambient temperature for 24 h, DCM (1 mL) was
added to dilute the reaction and a saturated aqueous solution of NaHCOs (1 mL) was added via a long
glass pipette to prequench the reaction. The mixture was poured in an Erlenmeyer flask charged with
100 mL of a saturated aqueous solution of NaHCO3; (CAUTION, strong generation of CO,!). The Teflon®
vial was rinsed with DCM and dropped into another flask with saturated aqueous solution of NaHCOs3 to
guarantee the removal of excess HF. The organics were extracted with DCM (3x 30 mL) and the
combined organic layers were dried over MgSO4 and solvent was carefully removed under reduced

pressure. An internal standard (a-, a-, a-trifluorotoluene) was added to the crude residue and the NMR
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yield and regioselectivity ratio (vicinal:geminal) was analysed by °F NMR spectroscopy against the
internal standard. The NMR sample was recombined with the crude residue and purification by column

chromatography or preparative thin layer chromatography yielded the desired product.

NMR Analysis

To support the correct description of the °F NMR experiment, especially the coupling constants values
J and the spin multiplicities of 1-methoxy-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2b), the
respective spectra were simulated with the program MestReNova version 14.2.0-26256. The coupling
constants were taken from the corresponding *H NMR and *F{*H} NMR data and optimised with the
program.

'H NMR (500 MHz, CDCls): §[ppm] = 4.93 (ddd, 2Jur = 47.3 Hz, 3Jur = 21.0 Hz, 2Jun = 11.4 Hz, 1H, H3-
C7), 4.83 (dddq, 2Jur = 46.5 Hz, 3Jur = 21.4 Hz, 2Jun = 11.1 Hz, *Jur = 1.3 Hz, 1H, H°-C7).

F{*H} NMR (376 MHz, CDCl): & [ppm] = -77.6 (dd, *Jr= = 8.6 Hz, 3Jrr = 7.1 Hz, F-C6), -178.4 (dq,
3Jrr = 14.0 Hz, 3Jer = 7.1 Hz, F-C5), -233.4 (dq, 3Jrr = 13.3 Hz, *J& = 8.6 Hz, F-C7).

In Figures S2-S4, the experimental data of the ®F NMR and *F{*H} NMR are stacked with the

corresponding simulation and the following parameters:

Table S2. Experimental shifts

Label Shift (ppm) N Spin Line Width (Hz)
F-C6 -77.6521 3 1/2 2

F-C7 -233.446 1 1/2 2

F-C5 -178.425 1 1/2 2

Ha-C7 4.925 1 1/2 3

He-C7 4.836 1 1/2 25

28



WILEY-VCH

Table S3. Corresponding coupling constants J

F-C6 F-C7 F-C5 Ha-C7 Hb-C7
F-C6
F-C7 8.7
F-C5 7.04 13.6
Ha-C7 47 21
Hb-C7 1.2 47 21 11.3
6
F
3C e
/O 1 4 5 CH.F
8 2 3 2 L
! AG) 19F sim 4
2b
_ L3
o 19F{1H} sim

=D

19F exp

W 19F{1H} exp

77500 -77.600 -77.610 -77.620 -77.630 -77.640 -77.650 -77.660 -77.670 -77.680 -77.690 -77.700

Figure S2. Stacked °F spectra of the resonance of the CFs group (F-C6) of compound 2b. Top) data of the
simulation (sim); bottom) data of the experimental measurement (exp).

The CF3 group at C6 is adjacent to 2 fluorine atoms and 2 protons. As the two protons of C7 are
diastereotopic, the signal should appear as a dddd. Because of steric reasons, only one “Jur coupling

constant is visible in the *H NMR, the observed multiplicity is an unresolved doublet of doublet of doublet
(ddd).
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19F sim

19F{1H} sim

|
I B
/\ ' A /\ 19F exp

19F{1H} exp

17828 -178.31 -178.34 17837 17840 -178.43 -178.46 17849 -17852 -178.55 -178.58

Figure S3. Stacked °F spectra of the resonance of the CF group (F-C5) of compound 2b. Top) data of the
simulation (sim); bottom) data of the experimental measurement (exp).

The fluorine at C5 is neighboured by 4 fluorine atoms and two diastereotopic protons. Therefore, the

observed multiplicity is an unresolved doublet of doublet of doublet of quartet (dddq).
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6
F3C

F

/O 1: :4 5<CH F

M e |
2b ’

L3
M 19F{1H) sim

C (tdq)

233.25 233.30 233.35 233.40 233.45 233.50 233.55 -233.60

Figure S4. Stacked °F spectra of the resonance of the CF group (F-C7) of compound 2b. Top) data of the
simulation (sim); bottom) data of the experimental measurement (exp).

The fluorine at C7 is neighboured by 4 fluorine atoms and two diastereotopic protons. Therefore, the

observed multiplicity is an unresolved doublet of doublet of doublet of quartet (dddq).
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Regioselectivity Ratio
Geminal product 3a was isolated and fully characterised to provide conclusive proof of regioselectivity

assignment. Subsequent ratios were determined by analogy.

1-Chloro-4-(2,2,3,3,3-pentafluoropropyl)benzene (3a)

] (7:F Compound 3a was prepared according to a modification of General Procedure D
3

FF
CIm173 yl)benzene (1a) (103.3 mg, 0.5 mmol, 1.0 eq.) and para-iodotoluene (21.8 mg,

with an amine:HF ratio of 1:7.5 using 1-chloro-4-(3,3,3-trifluoroprop-1-en-2-

0.1 mmol) as a catalyst. The reaction was run two times this scale and were combined for the purification.
The crude mixture was purified by column chromatography (n-pentane) to yield the title compound as a
colourless oil (51 mg, 0.21 mmol, 21%).

Rt = 0.62 (n-pentane).

FT-IR (7= cm™): 2923 (w), 1494 (w), 1316 (w), 1243 (w), 1196 (s), 1098 (w), 1031 (m), 798 (W), 787 (W),
739 (w).

IH NMR (500 MHz, CDCls): & [ppm] = 7.37 — 7.33 (m, 2H, H-C2), 7.24 — 7.20 (m, 2H, H-C3), 3.30 (t,
2Jyr = 18.1 Hz, 2H, H-C5).

13C{1H,'9F} NMR (151 MHz, CDCls) §[ppm] = 134.6 (C1), 132.1 (C3), 129.0 (C2), 127.7 (C4), 119.3 (C7),
114.4 (C6), 36.6 (C5).

198 NMR (470 MHz, CDCls): & [ppm] = -84.7 (m, F-C7), -117.0 (t, 3Ju = 18.1 Hz, 2F, F-C6).

19F{1H} NMR (470 MHz, CDCls): &[ppm] = -84.7 (s, 3F, F-C7), -117.0 (s, 2F, F-C6).

GC-EI-MS: (m/z) requires: [(CoHesCIFs)] = 244.0078, (m/z) found: [(CoHeCIFs)] = 244.0075.

1-Chloro-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2a)
F, g Compound 2a was prepared according to the General Procedure D with an

C|41©Z_%<F amine:HF ratio of 1:7.5 using 1-chloro-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene

2 3 9"'2': (1a) (41 mg, 0.2 mmol, 1.0 eq.). After workup, the crude mixture was analysed by
9F NMR (>95% NMR yield, 2.0:1 vic:gem). Purification by column chromatography (n-pentane) yielded
the title compound as a colourless oil (22 mg, 0.09 mmol, 45%).
Rt = 0.53 (n-pentane).
FT-IR (7= cm™): 1603 (W), 1497 (w), 1410 (w), 1395 (w), 1327 (W), 1298 (m), 1276 (w), 1258 (w), 1239
(w); 1177 (s), 1152 (s), 1096 (s), 1053 (m), 1016 (m), 973 (m), 957 (m), 909 (m), 859 (w), 824 (s), 764
(w), 733 (m), 720 (w), 705 (w).
'H NMR (599 MHz, CDCls): & [ppm] = 7.46 (broad s, 4H, H-C2, H-C3), 4.93 (ddd, 2Jue = 47.1 Hz,
3Jur = 19.2 Hz, 3Jun = 11.0 Hz, 1H, H3-C7), 4.87 (dddq, 2Jur = 46.4 Hz, 3Jur = 21.8 Hz, 3Jun = 11.1 Hz,
4Jur = 1.0 Hz, 1H, HP-C7).
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13C{*H} NMR (151 MHz, CDCls): & [ppm] = 136.7 (d, 5Jcr = 1.5 Hz, C1), 129.3 (d, “Jcr = 1.7 Hz, C2),
129.0 (dd, 2Jcr = 21.6 Hz, 3Jcr = 2.9 Hz, C4), 127.3 (dq, 3Jcr = 9.6 Hz, “Jcr = 1.3 Hz, C3), 122.2 (qdd,
e = 285.3 Hz, 2Jcr = 29.6 Hz, 3Jcr = 4.3 Hz, C6), 93.6 (dqd, Wcr = 192.4 Hz, 2Jcr = 31.5 Hz, 2Jcr =
19.2 Hz, C5), 81.4 (ddg, YJcr = 185.8 Hz, 2Jcr = 24.3 Hz, 3Jcr = 1.3 Hz, C7).

19F NMR (376 MHz, CDCls): & [ppm] = -77.5 (ddd, 3Jer = 8.0 Hz, 3Je¢ = 7.0 Hz, “Jue = 1.0 Hz, 3F, F-C6),
-179.0 (dddq, 3Jne = 21.8 Hz, 3Jue = 19.2 Hz, 3Jer = 14.1 Hz, 3Jee = 7.0 Hz, 1F, F-C5), -234.3 (dddg, 2Jne
= 47.1 Hz, 2Jue = 46.4 Hz, 3Jee = 13.3 Hz, “Jer = 8.0 Hz, 1F, F-C7).

19F{1H} NMR (376 MHz, CDCls): 8 [ppm] = -77.5 (dd, 3Je = 8.0 Hz, 3Jr = 7.0 Hz, 3F, F-C6), -179.0 (dq,
3Jer = 14.1, 7.0 Hz, 1F, F-C5), -234.3 (dq, 3Jee = 13.2 Hz, “Jer = 8.0 Hz, 1F, F-C7).

EI-MS: (m/z) requires: [(CoHsCIFs)]* = 244.0073, (m/z) found: [(CsHsCIFs)]* = 244.0082.

1-Methoxy-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2b)
Fg Compound 2b was prepared according to the General Procedure D with an
3

07@4—5{': amine:HF ratio of 1:4.5 using 1-methoxy-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene

8 2 3 (7:H2F (1b) (40 mg, 0.2 mmol, 1.0 eq.). After workup, the crude mixture was analysed by

19F NMR (87% NMR yield, >20:1 vic:gem). Purification by column chromatography (n-pentane) yielded
the title compound as a colourless oil (14 mg, 0.06 mmol, 30%).

Rt = 0.51 (2% Et,0 in n-pentane).

FT-IR (= cm™): 2917 (w), 1615 (w), 1518 (m), 1465 (w), 1304 (w), 1259 (m), 1180 (m), 1010 (w), 1033
(w), 957 (w), 831 (m), 739 (w).

IH NMR (500 MHz, CDCls): §[ppm] = 7.42 (m, 2H, H-C3), 6.98 (m, 2H, H-C2), 4.93 (ddd, 2Jx¢ = 47.3 Hz,
3Jur = 21.0 Hz, 2Jun = 11.4 Hz, 1H, H3-C7), 4.83 (dddq, 2Jur = 46.5 Hz, 3Jur = 21.4 Hz, 2Jun = 11.1 Hz,
4Jur = 1.3 Hz, 1H, H®-C7), 3.84 (s, 3H, H-C8).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 160.8 (d, 5Jcr = 1.2 Hz, C1), 127.1 (dq, 3Jcr = 9.6 Hz,
8Jce=1.1 Hz, C3), 122.3 (qdd, Jcr =285.1 Hz, 2Jcr =30.0 Hz, 3Jcr=4.4 Hz, C6), 122.1 (dd,
2Jer = 21.6 Hz, 3Jcr =3.2 Hz, C4), 114.2 (d, “Jer = 1.6 Hz, C2), 93.6 (dqd, “Jcr = 190.8 Hz,
2)cr = 31.2 Hz, 2cr = 18.5 Hz, C5), 81.4 (ddq, YJcr = 185.7 Hz, 2Jcr = 24.1 Hz, 3Jcr = 1.4 Hz, C7), 55.3
(C8).

19F NMR (564 MHz, CDCls): & [ppm] = -77.6 (ddd, *Jrr = 8.6 Hz, 3Jrr = 7.1 Hz, “Jur = 1.3 Hz, 3F, F-C6),
-178.4 (dddq, 3Jur = 21.4 Hz, 3Jue = 21.0 Hz, 3Jfr = 14.0 Hz, 3Jre = 7.1 Hz, 1F, F-C5), -233.4 (dddq,
2Jur = 47.3 Hz, 2Jur = 46.5 Hz, 3Jr = 13.4 Hz, “Jr = 8.6 Hz, 1F, F-C7).

9F{1H} NMR (376 MHz, CDCls): & [ppm] = -77.6 (dd, “Jer = 8.6 Hz, 3Jre = 7.1 Hz, F-C6), -178.4 (dq,
3Jer = 14.0 Hz, 335 = 7.1 Hz, F-C5), -233.4 (dq, 3Jre = 13.3 Hz, “Je = 8.6 Hz, F-C7).

GC-EI-MS: (m/z) requires: [(C10HsOFs)] = 240.05736, (m/z) found: [(C10HsOFs)] = 240.05640.
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2-Methoxy-1,3-dimethyl-5-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2c)

6 Compound 2c was prepared according to the General Procedure D with an
FsC
0 4 5

2 3

F amine: HF ratio of 1:4.5 and an extended reaction time of 48 h using 2-
CH,F methoxy-1,3-dimethyl-5-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1c) (46 mg,
8 7 0.2 mmol, 1.0 eq.). After workup, the crude mixture was analysed by °F NMR
(55% NMR vyield, >20:1 vic:gem). Purification by column chromatography (2% Et.O in n-pentane) yielded
the title compound as a yellow oil (24mg, 0.09 mmol, 45%).

Rt = 0.57 (5% Et,0 in n-pentane)

FT-IR ('=cm™): 2961 (w), 1489 (m), 1454 (w), 1380 (w), 1327 (m), 1304 (m), 1238 (m), 1206 (m), 1179
(s), 1153 (s), 1101 (m), 1065 (w), 1039 (w), 1011 (m), 944 (m), 911 (w), 874 (w), 852 (m), 832 (m), 766
(m), 753 (m), 729 (m), 715 (m), 703 (m).

'H NMR (599 MHz, CDCls): §[ppm] = 7.13 (s, 2H, H-C3), 4.91 (ddd, 2Jur = 47.1 Hz, 3Jue = 21.4 Hz, 3Jun
=11.2 Hz, 1H, H3-C7), 4.81 (dddq, 2Jur = 46.6 Hz, 3Jur = 21.4 Hz, 3Jun = 11.3 Hz, “Jur = 1.0 Hz, 1H, HP-
C7), 3.74 (s, 3H, H-C9), 2.32 (s, 6H, H-C8).

13C{*H} NMR (151 MHz, CDCls): § [ppm] = 158.5 (d, ®Jcr = 1.4 Hz, C1), 131.8 (d, *Jcr = 1.6 Hz, C2),
126.2 (d, “Jcr = 9.6 Hz, C3), 125.4 (dd, 3Jcr = 21.1 Hz, “Jcr = 3.2 Hz, C4), 122.5 (qdd, *Jcr = 285.2 Hz,
2Jcr = 30.0 Hz, 3Jce = 3.7 Hz, C6), 93.7 (dqd, YJcr = 191.2 Hz, 2Jce = 31.2 Hz, 2Jcr = 18.5 Hz, C5), 81.8
(ddq, YJcr = 185.8 Hz, 2Jcr = 23.7 Hz, 3Jce = 1.4 Hz, C7), 59.8 (C9), 16.5 (C8).

1F NMR (376 MHz, CDCl): §[ppm] = -77.3 (ddd, *Jer = 8.7 Hz, 3Jer = 7.0 Hz, “Jue = 1.0 Hz, 3F, F-C6),
-179.1 (dddq, 3Jur = 21.4 Hz, 3Jur = 21.4 Hz, 33 = 13.8, 6.9 Hz, 1F, F-C5), -233.2 (dddq, 2Jur = 47.1 Hz,
2Jur = 46.6 Hz, 3Jrr = 13.2 Hz, “Jrr = 8.7 Hz, 1F, F-C7).

19F{*H} NMR (376 MHz, CDCls): & [ppm] = -77.26 (dd, *Jer = 8.7 Hz, 3Je= = 7.0 Hz, 3F, F-C6), -179.06
(dq, 33 = 13.7 Hz, 3Jrr = 6.9 Hz, 1F, F-C5), -233.16 (dq, 3Jrr = 13.1 Hz, “Jrr = 8.7 Hz, 1F, F-C7).
EI-MS: (m/z) requires: [(C12H130Fs)]* = 268.0881, (m/z) found: [(C12H130Fs)]" = 268.0886.
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1-Bromo-4-((4-(1,1,1,2,3-pentafluoropropan-2-yl)phenoxy)methyl)benzene (2d)

Compound 2d was prepared according to the General Procedure D with an

O@F amine:HF ratio of 1:4.5 and an extended reaction time of 48 h using 1-bromo-
1 45

8 o 2 3 C7:H2F 4-((4-(3,3,3-trifluoroprop-1-en-2-yl)phenoxy)methyl)benzene (1d) (71 mg,
0.2 mmol, 1.0 eq.). After workup, the crude mixture was analysed by **F NMR

" =2 (64% NMR vyield, >20:1 vic:gem). Purification by column chromatography (n-
Br pentane) yielded the title compound as colourless oil (41 mg, 0.10 mmol, 50%).

Rt = 0.41 (n-pentane).

FT-IR (= cm™): 1613 (w), 1515 (m), 1257 (w), 1182 (s), 1099 (W), 1012 (w), 957 (w), 829 (w), 808 (w).
IH NMR (599 MHz, CDCls): & [ppm] = 7.53(m, 2H, H-C11), 7.43 (m, 2H, H-C13), 7.31 (m, 2H, H-C10),
7.03 (m, 2H, H-C2), 5.04 (s, 2H, H-C8), 4.93 (ddd, 2Jr+ = 47.1 Hz, 3Jen = 20.7 Hz, 2Jun = 11.2 Hz, 1H,
Ha-C7), 4.84 (dddq, 2Jr4 = 46.6 Hz, 3Jp4 = 21.6 Hz, 2Jun = 11.2 Hz, “Jpw = 1.3 Hz, 1H HP-C7).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 159.9 (d, 5Jcr = 1.3 Hz, C1), 135.6 (C9), 132.0 (C11), 129.2
(C10), 127.3 (dt, 3Jcr = 9.6 Hz, 3Jcr = 1.2 Hz, C3), 122.8 (dd, 2Jcr = 21.7, 3Jcr = 3.2 Hz, C4), 122.4 (qdd,
er = 285.4 Hz, 2Jcr = 29.1 Hz, 3Jcr = 3.8 Hz, C6), 122.3 (C12), 115.2 (d, *Jer = 1.6 Hz, C2), 93.8 (ddd,
Jer = 190.9 Hz, 2Jcr =31.3 Hz, 2Jcr=18.6 Hz, C5), 81.7 (ddg, Jcr=185.5Hz, 2Jcr = 24.1 Hz,
3Jce = 1.0 Hz, C7), 69.5 (C8).

F NMR (564 MHz, CDCls): & [ppm] = -77.6 (ddd, “Jer = 8.5 Hz, 3Jer = 7.1 Hz, *Jeu = 1.3 Hz, 3F, F-C6),
-178.4 (dddq, 3Jen = 21.6 Hz, 3Jen = 20.7 Hz, 3Jer = 14.1 Hz, 3Je = 7.2 Hz, 1F, F-C5), -233.5 (dddq,
2Jpn = 47.1 Hz, 2Jrn = 46.6 Hz, 3Jr = 13.3 Hz, “Jrr = 8.5 Hz, 1F, F-C7).

9F{1H} NMR (564 MHz, CDCls): & [ppm] = -77.6 (dd, *Jer = 8.5 Hz, 3Jge = 7.1 Hz, 3F, F-C6), -178.4 (dq,
3Jrr = 14.1 Hz, 3Jr= = 7.2 Hz, 1F, F-C5), -233.5 (dq, 3Jrr = 13.3 Hz, “Jrr = 8.5 Hz, 1F, F-C7).
GC-EI-MS: (m/z) requires: [(C1sH12FsOBr)] = 393.99862, (m/z) found: [(C1sH12FsOBr)] = 393.99864.

1-Methyl-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2e)

e CG Compound 2e was prepared according to the General Procedure D with an

3

; ; T E F amine:HF ratio of 1:6 using 1-methyl-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1e)
2 3 (73H2F (37 mg, 0.2 mmol, 1.0 eq.). After workup, the crude mixture was analysed by °F

NMR (>95% NMR vyield, 12.0:1 vic:gem). Purification by preparative thin layer chromatography (n-
pentane) yielded the title compound as a colourless oil (17 mg, 0.08 mmol, 40%).

Rt = 0.68 (n-pentane).

FT-IR ("=cm™): 1177 (m), 1100 (w), 1053 (w), 957 (w), 909 (w), 813 (m), 734 (m), 669 (w).

H NMR (599 MHz, CDCls): §[ppm] = 7.39 (m, 2H, H-C3), 7.28 (m, 2H, H-C2), 4.94 (ddd, 2Jue = 47.2 Hz,
3Jur = 21.3 Hz, 2Jun = 11.2 Hz, 1H, H3-C7), 4.84 (dddq, 2Jur = 46.6 Hz, 3Jur = 21.4 Hz, 2Jun = 11.2 Hz,
4Jur = 1.2 Hz, 1H, HP-C7), 2.39 (s, 3H, H-C8).
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13C{*H} NMR (151 MHz, CDCls): & [ppm] = 140.3 (s), C1), 129.7 (d, “Jcr = 1.7 Hz,, C2), 127.5 (dd, 2Jcr
= 21.2 Hz, 3Jcr = 3.3 Hz, C4), 125.6 (dq, 3Jcr = 9.5 Hz, “Jcr = 1.2 Hz, C3), 122.5 (qdd, Jcr = 285.2 Hz,
2Jcr = 30.0 Hz, 3Jcr = 3.7 Hz, C6), 93.9 (ddd*, XJcr = 191.2 Hz, 2Jcr = 31.2 Hz, 2Jcr = 18.6 Hz, C5), 81.8
(ddg, Yer = 185.5 Hz, 2Jcr = 23.7 Hz, 3Jcr = 1.3 Hz, C7), 21.3 (1C, C8).

19F NMR (564 MHz, CDCls): & [ppm] = -77.4 (ddd, *Jer = 8.7 Hz, 3Jee = 6.9 Hz, “Jue = 1.2 Hz, 3F, F-C6),
-179.6 (dddq, 3Jue = 21.4 Hz, 3Jue = 21.3 Hz, 3Jer = 13.7 Hz, 3Jer = 7.0 Hz, 1F, F-C5), -233.5 (dddq,
2Jue = 47.2 Hz, 2Jue = 46.6 Hz, 3Jee = 13.1 Hz, “J¢r = 8.6 Hz, 1F, F-C7).

19F {1H} NMR (564 MHz, CDCls): 8 [ppm] = -77.4 (dd, “Jer = 8.7 Hz, 3Je = 6.9 Hz, 3F, F-C6), -179.6 (dq,
3Jer = 13.7 Hz, 33 = 7.0 Hz, 1F, F-C6), -233.5 (dq, 3Jee = 13.1 Hz, “Jr = 8.6 Hz, 1F, F-C7).

GC-EI-MS: (m/z) requires: [(CsHsCIFs)] = 244.0078, (m/z) found: [(CoHsCIFs)] = 244.0077.

*the ¢ for the 2Jcr could not be detected.

1-Isopropyl-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2f)

9 Fé Compound 2f was prepared according to the General Procedure D with an
3
>L1©H<F amine:HF ratio of 1:6 and an extended reaction time of 48 h using 1-isopropyl-4-
2 2 -trifluoroprop-1-en-2-yl)benzene mg, mmo eq. ter
CHoF (3,3,3-trifl 1-en-2-yl)b (1f) (43 0.2 l, 1.0eq.). Af

workup, the crude mixture was analysed by **F NMR (>95% NMR vyield, 11.4:1 vic:gem). Purification by
preparative thin layer chromatography (n-pentane) yielded the title compound as a colourless oil (18 mg,
0.07 mmol, 35%).

R = 0.73 (n-pentane).

FT-IR (¥ = cm™): 2965 (m), 1518 (w), 1463 (m), 1420 (w), 1328 (W), 1296 (m), 1180 (s), 1154 (m), 1100
(s), 1051 (s), 1020 (w), 958 (s), 908 (m), 830 (s), 747 (W), 720 (M), 667 (m).

IH NMR (500 MHz, CDCls): §[ppm] = 7.42 (m, 2H, H-C3), 7.32 (m, 2H, H-C2), 4.95 (ddd, 2Ju¢ = 47.1 Hz,
33 = 21.5 Hz, 33wy 11.2 Hz, 1H, H2-C7), 4.84 (dddq, 2Jnr = 46.7 Hz, 33w = 21.1 Hz, 2pn = 11.3 Hz, “Jur
= 1.1 Hz, 1H, H-C7), 2.95 (h, 3Ju = 6.9 Hz, 1H, H-C8), 1.27 (d, 3Ju = 6.9 Hz, 3H, H-C9).

13C{*H} NMR (126 MHz, CDCls): & [ppm] = 151.1 (d, 3Jcr = 1.1 Hz, C1), 127.8 (dd, 2Jcr = 21.3 Hz, 3Jcr
= 3.2 Hz, C4), 127.1 (d, “Jcr = 1.7 Hz, C2), 125.7 (dp, 3Jcr = 9.6 Hz, 3Jcr = 1.2 Hz, C3), 122.5 (qdd, Jcr
= 285.1 Hz, 2Jce = 30.0 Hz, 3Jcr = 3.6 Hz, C6), 93.9 (dgd, *Jcr = 191.0 Hz, 2Jce = 31.2 Hz, 2Jcr = 18.5
Hz, C5), 81.9 (ddq, *Jcr = 185.4 Hz, 2Jcr = 23.7 Hz, 3Jcr = 1.1 Hz, C7), 34.0 (C8), 23.9 (C9).

19F NMR (470 MHz, CDCls): & [ppm] = -77.3 (ddd, *Jer = 8.8 Hz, 2Jr = 6.9 Hz, “Jur = 1.1 Hz, 3F, F-C6),
-179.5 (dddq, 3Jue = 21.5 Hz, 3Jue = 21.1 Hz, 3Jp = 13.7 Hz, 3Je = 6.9 Hz, 1F, F-C5), -233.3 (dddq, 2Jne
= 47.1 Hz,?Jur = 46.7 Hz, 3Jr = 13.0 Hz, “Je = 8.8 Hz, 1F, F-C7).

19F {1H} NMR (470 MHz, CDCls): & [ppm] = -77.3 (dd, “Je = 8.8 Hz, 2Jr = 7.0 Hz, 3F, F-C6), -179.5 (dq,
3Jrr = 13.7 Hz, 3Jrr = 6.9 Hz, 1F, F-C5), -233.3 (dq, 3Jr = 13.1 Hz, *Je = 8.8 Hz, 1F, F-C7).

GC-EI-MS: (m/z) requires: [(Ci2H1sFs)] = 252.09319, (m/z) found: [(C12H13Fs)] = 252.09319.
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1-(Tert-butyl)-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (29g)

6 Compound 2g was prepared according to the General Procedure D with an
9
; ( ) FsC F amine:HF ratio of 1:6 using 1-tert-butyl-4-(3,3,3-trifluoroprop-1-en-2-
8 1 =7 45 CH,F yhbenzene (1g) (46 mg, 0.2 mmol, 1.0 eq.). After workup, the crude mixture
7

was analysed by *F NMR (>95% NMR vyield, 11.4:1 vic:gem). Purification by
preparative thin layer chromatography (n-pentane) yielded the title compound as a colourless oil (26 mg,
0.12 mmol, 60%).
Rt = 0.72 (n-pentane).
FT-IR (7= cm™): 2965 (m), 2927 (w), 2870 (w), 1464 (w), 1366 (w), 1328 (w), 1301 (w), 1285 (w), 1244
(w), 1197 (s), 1179 (s), 1113 (m), 1100 (m), 1055( m), 1019 (w), 973 (m), 959 (m), 911 (w), 832 (m), 722
(w), 714 (m), 699 (w).
H NMR (500 MHz, CDCl3): §[ppm] = 7.49 (m, 2H, H-C3), 7.43 (m, 2H, H-C2), 4.95 (ddd, 2Jur = 47.0 Hz,
3Jur = 21.4 Hz, 3Jun = 11.1 Hz, 1H, H3-C7), 4.85 (dddq, 2Jur = 46.6 Hz, 3Jur = 20.9 Hz, 3Jun = 11.2, “Jue
1.3 Hz, 1H, H>-C7), 1.35 (s, 9H, H-C9).
BC{*H} NMR (151 MHz, CDCls): & [ppm] = 153.4 (d, %Jcr = 1.1 Hz, C1), 127.4 (dd, 2Jcr = 21.3 Hz, 3Jcr
= 3.2 Hz, C4), 127.1 (d, “Jcr = 1.7 Hz, C2), 125.7 (d), 3Jcr = 9.6 Hz, C3), 122.5 (qdd, Jcr = 285.1 Hz,
2Jcr = 30.0 Hz, 3Jce = 3.6 Hz, C6), 93.9 (dqd, YJcr = 191.0 Hz, 2Jcr = 31.3 Hz, 2Jcr = 18.5 Hz, C5), 81.8
(ddg, Jcr = 185.4 Hz, 2Jcr = 23.7 Hz, 3Jcr = 1.1 Hz, C7), 34.9 (C8), 31.3 (C9).
F NMR (564 MHz, CDCls): & [ppm] = -77.3 (ddd, *Jer = 8.8 Hz, 3Je = 7.0 Hz, 3F, F-C6), -179.6 (dddq,
3Jur = 21.4 Hz, 3Jue = 20.9 Hz, 33 = 13.7 Hz, 3J = 6.9 Hz, 1F, F-C5), -233.3 (dddq, 2Jur = 47.0 Hz,
2Jur = 46.6 Hz, 3Jrr = 13.0 Hz, “Jrr = 8.8 Hz, 1F, F-C7).
19F{*H} NMR (376 MHz, CDCls): & [ppm] = -77.3 (dd, *Jr= = 8.8 Hz, 3Jsr = 7.0 Hz, 3F, F-C6), -179.6 (dq,
3Jrr = 13.2 Hz, 3Jr= = 6.9 Hz, 1F, F-C5), -233.3 (dq, 3Jrr = 13.1 Hz, “Jrr = 8.8 Hz, 1F, F-C7).
EI-MS: (m/z) requires: [(Ci3sH1sFs)]" = 266.1088, (m/z) found: [(CisHisFs)]" = 266.1094

1-Cyclopropyl-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2h)

. C6: Compound 2h was prepared according to the General Procedure D with an
9 3

WF amine:HF ratio of 1:6 wusing 1-cyclopropyl-4-(3,3,3-trifluoroprop-1-en-2-

1 >3 e C7:H2F yl)benzene (1h) (42 mg, 0.2 mmol, 1.0 eq). After workup, the crude mixture
was analysed by °F NMR (56% NMR yield, >20:1 vic:gem). Purification by

preparative thin layer chromatography (n-pentane) yielded the title compound as acolourless oil (12 mg,

0.05 mmol, 25%).

Large scale synthesis: Compound 2h was prepared according to the General Procedure D with an

amine:HF ratio of 1:6 using 1-cyclopropyl-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1h) (212 mg,
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1.0 mmol, 1.0 eq). Purification by column chromatography (n-pentane) yielded the title compound as a
colourless oil (115 mg, 0.46 mmol, 46%).

Rt = 0.66 (n-pentane).

FT-IR (7= cm™): 3010 (w), 1617 (m), 1520 (m), 1463 (m), 1421 (m), 1393 (m), 1329 (s), 1285 (s), 1172
(s), 1153 (s) 1100 (s), 1047 (s), 1019 (s), 957 (s), 903 (s), 821 (s), 764 (m), 741 (s), 716 (S), 622 (S).

IH NMR (599 MHz, CDCls): §[ppm] = 7.38 (m, 2H, H-C3), 7.15 (m, 2H, H-C2), 4.93 (dddd, 2Jur = 47.1 Hz,
3Jur = 21.3 Hz, 3Jun = 11.2 Hz, “Jue = 0.8 Hz, 1H, H3-C7), 4.82 (dddq, 2Jur = 46.7 Hz, 3Jue = 21.2 Hz, 3311
=11.2, “Jue 1.2 Hz, 1H, HP-C7), 1.93 (tt, 3Jun = 8.4 Hz, 3Jun = 5.0 Hz, 1H, H-C8), 1.05 — 0.98 (m, 2H, Ha-
C9), 0.76 — 0.70 (m, 2H, HP-C9).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 146.6 (d, %Jcr = 1.1 Hz, C1), 127.3 (dd, 2Jcr = 21.3 Hz,
3Jcr = 3.2 Hz, C4), 126.1 (d, “Jcr = 1.7 Hz, C2), 125.6 (dt, 3Jcr = 9.5 Hz, “Jcr = 1.3 Hz, C3), 122.5 (qdd,
1Jer=285.1 Hz, 2Jcr = 30.1 Hz, 3Jce = 3.7 Hz, C6), 93.9 (dgd, *Jcr = 191.2, 2Jce = 31.4 Hz, 2Jcr = 18.8 Hz,
C5), 81.7 (ddq, *Jcr = 185.7 Hz, 2Jcr = 23.6 Hz, 3Jcr = 0.9 Hz, C7), 15.3 (C8), 9.8 (C9).

19 NMR (564 MHz, CDCls): & [ppm] = -77.4 (ddd, “Jer = 8.7 Hz, 3Jer = 6.9 Hz, 3F, F-C6), -179.4 (dddq,
8Jur = 21.3 Hz, 3Jur = 21.2 Hz, 33 = 13.9 Hz, 3J = 7.0 Hz, 1F, F-C5), -233.4 (dddq, 2Jur = 47.1 Hz,
2Jur = 46.7 Hz, 3Jrr = 13.2 Hz, “Jrr = 8.7 Hz, 1F, F-C7).

F{*H} NMR (564 MHz, CDCls): & [ppm] = -77.4 (dd, *Jer = 8.7 Hz, *Jer = 6.9 Hz, 3F, F-C6), -179.6 (dq,
3Jrr = 13.9 Hz, 3Jr= = 7.0 Hz, 1F, F-C5), -233.4 (dq, 3Jrr = 13.1 Hz, “Jrr = 8.7 Hz, 1F, F-C7).

GC-EI-MS: (m/z) requires: [(C12H11Fs)] = 250.07754 (m/z) found: [(C12H11Fs)] = 250.07761.

N,4-Dimethyl-N-(4-(1,1,1,2,3-pentafluoropropan-2-yl)phenyl)benzenesulfonamide (2i)
Compound 2i was prepared according to the General Procedure D with
11 an amine:HF ratio of 1.6 and an extended reaction time of 48 h using N,4-
Dimethyl-N-(4-(3,3,3-trifluoroprop-1-en-2-yl)phenyl)benzene sulfonamide
"\ 124 : F (i) (71 mg, 0.2 mmol, 1.0 eq.). Aft.er workup, t.he crude m.i>.<tur¢.e was
/ gHzF analysed by °F NMR (74% NMR yield, 15.5:1 vic:gem). Purification by
column chromatography (20% Et,O in n-pentane) yielded the title
compound as a pale yellow solid (49 mg, 0.12 mmol, 62%).
R = 0.28 (20% Et,0O in n-pentane)
M.p.: 87-89 °C.
FT-IR (#=cm™): 1598 (w), 1510 (w), 1339 (s), 1178 (s), 1155 (s), 1097 (m), 1065 (m), 1019 (w), 953
(m), 880 (m), 813 (m), 721 (s).
IH NMR (500 MHz, CDCls): & [ppm] = 7.44 (m, 2H, H-C3), 7.41 (m, 2H, H-C10), 7.24 (m, 2H, H-C11),
7.23 (m, 2H, H-C2), 4.93 (ddd, 2Jur = 47.0 Hz, 3Jur = 19.8 Hz, 3Juy = 11.0 Hz, 1H, H2-C7), 4.86 (dddq,
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2Jue = 46.4 Hz, 3Jue = 21.7 Hz, 3Jun = 11.0 Hz, *Jue = 0.9 Hz, 1H, HP-C7), 3.17 (s, 3H, H-C8), 2.41 (s, 3H,
H-C13).

13C{H} NMR (126 MHz, CDCls): & [ppm] = 144.1 (C12), 143.5 (d, 5Jcr = 1.2 Hz, C1), 133.4 (C9), 129.6
(C11), 128.9 (dd, 2Jcr = 21.5 Hz, 3Jcr = 3.0 Hz, C4), 127.9 (C10), 126.5 (d, “Jce = 1.7 Hz, C2), 126.4 (d),
3Jce = 9.7 Hz, C3), 122.2 (qdd, Jcr = 285.5 Hz, 2cr = 29.7 Hz, 3Jcr = 4.2 Hz, C6), 93.7 (dqd, Jcr =
191.9 Hz, 2Jcr = 31.4 Hz, 2Jcr = 18.9 Hz, C5), 81.5 (ddq, *Jcr = 185.6 Hz, 2Jcr = 24.1 Hz, 3Jcr = 1.3 Hz,
C7), 37.8 (C8), 21.6 (C13).

F NMR (470 MHz, CDCls): § [ppm] = -77.4 (ddd, *Jer = 8.3 Hz, 3Jer = 7.1 Hz, “Jue = 0.9 Hz, 3F, F-C6),
-179.0 (dddq, 3Jnr = 21.7 Hz, 3Jue = 19.8 Hz, 3Js = 13.9 Hz, 3Jr = 7.1 Hz, 1F, F-C5), -234.1 (dddq,
2Jur = 47.0 Hz, 2Jur = 46.4 Hz, 3Jr = 13.1 Hz, “Jrr = 8.3 Hz, 1F, F-C7).

19F{1H} NMR (470 MHz, CDCls): & [ppm] = -77.4 (dd, “Jee = 8.3 Hz, 3Jer = 7.1 Hz, 3F, F-C6), -179.0 (dq,
3Jrr = 13.8 Hz, 3Jrr = 7.1 Hz, 1F, F-C5), -234.1 (dq, 3Jrr = 13.2 Hz, “Jrr = 8.4 Hz, 1F, F-C7).

ESI-MS: (m/z) requires: [(C17H1sNO2SFsNa)]* = 416.0714, (m/z) found: [(C17H1sNO2SFsNa)]* = 416.0705.

4-Fluoro-4'-(1,1,1,2,3-pentafluoropropan-2-yl)-1,1'-biphenyl (2j)
0 9 F3C6: Compound 2j was prepared according to the General Procedure D with
FF an amine:HF ratio of 1:6 using 4-fluoro-4'-(3,3,3-trifluoroprop-1-en-2-
% (7)H2F y)-1,1'-biphenyl (1j) (53 mg, 0.2 mmol, 1.0 eq). After workup, the crude
mixture was analysed by °F NMR (74% NMR yield, 7.2:1 vic:gem).
Purification by column chromatography (10% DCM in n-pentane) yielded the title compound as a white
solid (24 mg, 0.08 mmol, 40%).
Rt = 0.56 (10% DCM in n-pentane)
M.p.: 55 - 60°C
FT-IR ("= cm): 1600 (w), 1502 (m), 1399 (w), 1297 (m), 1242 (s), 1199 (s), 1155 (s), 1125 (m), 1059
(s), 1021 (w), 974 (s), 916 (s), 818 (s), 745 (m), 714 (m), 654 (m).
H NMR (599 MHz, CDCls): §[ppm] = 7.64 (m, 2H, H-C2), 7.58 (m, 2H, H-C3), 7.56 (m, 2H, H-C9), 7.15
(m, 2H, H-C10), 5.00 (ddd, 2Jue = 47.6 Hz, 3Jur = 20.8 Hz, 2Jun = 11.3 Hz, 1H, H3-C7), 4.90 (dddq,
2Jur = 46.3 Hz, 3Jur = 22.1 Hz, 2Juy = 11.2 Hz, *Jue = 1.5 Hz, 1H, HP-C7).
13C{*H} NMR (151 MHz, CDCls): & [ppm] =163.0 (d, YJcr = 247.4 Hz, C11), 142.2 (d, 5Jcr = 1.1 Hz, C1),
136.2 (d, “Jcr = 3.3 Hz, C8), 129.3 (dd, 2Jcr = 21.3 Hz, 3Jcr = 3.0 Hz, C4), 129.0 (d, 3Jcr = 8.2 Hz, C9),
127.5 (d, “Jcr = 1.9 Hz, C2), 126.3 (dt), 3Jcr = 9.6 Hz, “Jcr = 1.2 Hz, C3), 122.4 (qdd, Jcr = 285.2 Hz,
2Jcr =29.7 Hz, 3Jcr=3.7 Hz, C6), 116.0 (d, 2Jcr=21.6 Hz, C10), 93.9 (ddd, Jcr=191.8 Hz,
2Jcr = 31.3 Hz, 2Jcr = 18.9 Hz, C5), 81.7 (ddd) YJcr = 185.5 Hz, 2Jcr = 23.9 Hz, 3Jcr = 1.3 Hz, C7).
1%F NMR (564 MHz, CDCls): & [ppm] = -77.3 (ddd, 3Jr = 8.4 Hz, Jrr = 7.1 Hz, “Jue = 1.5 Hz, 3F, F-C6),
-114.6 (tt, 3Jur = 8.6 Hz, “Jur =5.3 Hz, 1F, F-C11), -179.3 (dddq, 3Jnr = 22.1 Hz, 3Jur = 20.8 Hz,
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3Jee = 13.9 Hz, 3Jee = 7.1 Hz, 1F, F-C5), -233.9 (dddq, 2Jue = 47.6 Hz, 2Jue = 46.3 Hz, 3Jer = 13.2 Hz,
4Jee = 8.4 Hz, 1F, F-C7).

19F {*H} NMR (470 MHz, CDClg): & [ppm] = -77.3 (dd, *Jer = 8.4 Hz, 3Jer = 7.1 Hz, 3F, F-C6), -114.6 (s,
1F, F-C11),-179.3 (dq, 3Jee = 13.9 Hz, 3Jre = 7.1 Hz, 1F, F-C5), -233.9 (dq, 3Jrr = 13.2 Hz, *Je = 8.4 Hz,
1F, F-C7).

GC-EI-MS: (m/z) requires: [(CisH1oFs)] = 304.06812 (m/z) found: [(C1sH10F6)] = 304.06800.

2-Methoxy-5-(1,1,1,2,3-pentafluoropropan-2-yl)benzonitrile (2k)

o sp C6: Compound 2k was prepared according to the General Procedure D with an
3

o F amine:HF ratio of 1.6 using 4-methoxy-5-(3,3,3-trifluoroprop-1-en-2-

10/ 1 :2 % v CH,F ylbenzonitrile (1k) (45 mg, 0.2 mmol, 1.0 eq.). After workup, the crude
NG ! mixture was analysed by °F NMR (69% NMR yield, 10.5:1 vic:gem).

Purification by column chromatography (20% DCM in n-pentane) yielded the title compound as a

colourless oil (29 mg, 0.10 mmol, 50%).

R = 0.26 (20% DCM in n-pentane).

FT-IR (¥ = cm™): 2979 (w), 2232 (m), 1615(s), 1509 (s), 1464 (m), 1283 (s), 1188 (s), 1150 (s), 1129 (s),

1100 (m), 1057 (m), 1020 (m), 981 (s), 904 (W), 824 (m), 743 (m), 726 (M), 681 (W), 653 (m).

H NMR (599 MHz, CDCls): & [ppm] = 7.71 (d, *JnH = 2.4 Hz, 1H, H-C3), 7.68 (dd, 3JuH = 8.8 Hz,

4JuH = 2.5 Hz, 1H, H-C8), 7.08 (d, 4JnH = 8.9 Hz, 1H, H-C9), 4.99 — 4.82 (m, 1H, H3-C7), 4.97 — 4.80 (m,

1H, HP-C7), 3.98 (s, 3H, H-C10).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 162.4 (d, %Jcr = 1.1 Hz, C1), 132.1 (dt, 3Jcr = 9.6 Hz,

4Jcr = 1.4 Hz, C8), 131.6 (dt, ®Jcr = 10.1 Hz, *Jcr = 1.3 Hz, C3), 123.1 (dd, 3Jcr = 22.5 Hz, *Jcr = 2.8 Hz,

C4), 122.0 (qdd, Jcr = 284.7 Hz, 2Jcr = 29.1 Hz, 3Jcr = 4.9 Hz, C6), 115.5 (C11), 111.9 (d, “Jcr = 1.7 Hz,

C9), 102.9 (d, *Jcr = 1.9 Hz, C2), 93.1 (dqd, YJcr = 192.4 Hz, 2Jcr = 31.6, 2Jcr = 19.4 Hz, C5), 81.1 (ddd,

1cr = 185.2 Hz, 2Jcr = 24.9, 3Jcr = 1.4 Hz, C7), 56.5 (C10).

19F NMR (564 MHz, CDCls): & [ppm] = -78.0 (m, 3F, F-C6), -178.0 (m, 1F, F-C5), -234.9 (m, 1F, F-C7).

19F {1H} NMR (470 MHz, CDCls): §[ppm] = -78.0 (m, 3F, F-C6), -178.0 (dq, 3Jer = 14.6 Hz, 33 = 7.4 Hz,

1F, F-C5), -234.9 (m, 1F, F-C7).

ESI-MS: (m/z) requires: [(C11HsNOFsNa)]* = 288.04292, (m/z) found: [(C1:HsNOFsNa)]* = 288.04185.

1-Bromo-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2I)
F(G: Compound 2| was prepared according to the General Procedure D with an
3

Br@“—(F amine:HF ratio of 1:7.5 using 1-bromo-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene

5
2 3 ?HzF (1) (50 mg, 0.2 mmol, 1.0 eq.). After workup, the crude mixture was analysed by
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1F NMR (>95% NMR vyield, 2.1:1 vic:gem). Purification by column chromatography (n-pentane) yielded
the title compound as a colourless oil (21 mg, 0.07 mmol, 33%). Large scale synthesis: Compound 2|
was prepared according to the General Procedure D with an amine:HF ratio of 1:7.5 using 1-bromo-4-
(3,3,3-trifluoroprop-1-en-2-yl)benzene (1) (251 mg, 1.0 mmol, 1.0 eq.). Purification by column
chromatography (n-pentane) yielded the title compound as a colourless oil (124 mg, 0.43 mmol, 43%).
Rt = 0.45 (n-pentane)

FT-IR (7= cm): 2930 (W), 1596 (W), 1497 (w), 1405 (w), 1327 (w), 1295 (m), 1239 (w), 1199 (s), 1183
(s), 1153 (m), 1112 (m), 1110 (m), 1077 (m), 1054 (m), 1013 (m), 973 (w), 957 (w), 908 (s), 821 (s), 730
(s), 699 (W).

IH NMR (599 MHz, CDCls): §[ppm] = 7.65 — 7.61 (m, 2H, H-C2), 7.42 — 7.36 (m, 2H, H-C3), 5.03 — 4.92
(m, 1H, H3-C7), 4.91 — 4.79 (m, 1H, Hb>-C7).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 132.3 (d, 3JCF = 1.7 Hz, C1), 129.5 (dd, 2JCF = 21.6 Hz, ,
8JCF = 2.9 Hz, C4), 127.5 (dd, , ®JCF = 9.8 Hz, 9JCF = 1.4 Hz, C3), 124.9 (d, ®JCF = 1.5 Hz, C1), 122.1
(gdd, XJCF = 285.2 Hz, 2JCF = 29.4 Hz, *JCF = 4.3 Hz, C6), 93.7 (dqd, *JCF = 192.3 Hz, 2JCF = 31.4 Hz,
2JCF = 19.1 Hz), 81.4 (ddg, *JCF = 185.5 Hz, 2JCF = 31.4 Hz, 3JCF = 1.3 Hz, C7).

°F NMR (470 MHz, CDCls): & [ppm] = 77.6 (m, 3F, F-C6), -179.2 (m, 1F, F-C5), -234.4 (m, 1F, F-C6).
9F {1H} NMR (470 MHz, CDCls): & [ppm] = -77.6 (dd, , “Jer = 8.0, 3Jer = 7.1 Hz), -179.2 (dq, ,
3Jer = 13.3 Hz, 3Jpr = 7.1 Hz), -234.4 (dq, 3Jrr = 13.3 Hz, , “Jre = 8.1 H2).

GC-EI-MS: (m/z) requires: [(CsHeBrFs)] = 287.9568, (m/z) found: [(CeHeBrFs)] = 287.9567.

1-(Methoxymethyl)-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2m)

. 6 Compound 2m was prepared according to the General Procedure D with an

_O\B_Q_?’CQF amine:HF ratio of 1:7.5 using 1-(methoxymethyl)-4-(3,3,3-trifluoroprop-1-en-

1 > 3 e (?HzF 2-yl)benzene (1m) (43 mg, 0.2 mmol, 1.0 eq). After workup, the crude mixture
was analysed by °F NMR (91% NMR yield, 3.5:1 vic:gem). Purification by

preparative thin layer chromatography (5% EtO in n-pentane) yielded the title compound as a colourless

oil (24mg, 0.09 mmol, 47%).

Rt = 0.29 (5% Et,0 in n-pentane)

FT-IR (7= cm): 2930 (w), 1518 (w), 1454 (w), 1419 (w), 1383 (w), 1328 (w), 1287 (w), 1237 (w), 1176

(s), 1151 (m), 1097 (s), 1052 (m), 1021 (w), 957 (m), 909 (m), 813 (w), 759 (m), 733 (W).

IH NMR (599 MHz, CDCls): & [ppm] = 7.49 (m, 2H, H-C3), 7.44 (m, 2H, H-C2), 4.95 (ddd, 2Jur = 47.1 Hz,

3Jur = 21.2 Hz, 3Jun = 11.3 Hz, 1H, Ha-C7), 4.85 (dddq, 2Jur = 46.5 Hz, 3Jue = 21.5 Hz, 33wy = 11.0 Hz,

4Jue = 1.3 Hz, 1H, H-C7), 4.50 (s, 2H, H-C8), 3.42 (s, 3H, H-C9).

13C{*H} NMR (151 MHz, CDCls): & [ppm] = 140.7 (d, 3Jcr = 1.0 Hz, C1), 129.7 (dd, 2Jcr = 21.3 Hz, 3Jcr

= 3.2 Hz, C4), 129.0 (d, “Jcr = 1.8 Hz, C2), 125.8 (d) 3Jcr = 9.6 Hz, C3), 122.4 (qdd, Jcr = 285.2 Hz,
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2Jcr = 29.9 Hz, 3Jcr = 3.7 Hz, C6), 93.9 (dqd, *Jcr = 191.7 Hz, 2Jcr = 31.2 Hz, 2Jcr = 18.6 Hz, 1C, C5),
81.7 (ddq, *Jcr = 185.6 Hz, 2Jce = 23.8 Hz, 3Jce = 1.2 Hz, C7), 74.06 (C8), 58.5 (C9).

19 NMR (564 MHz, CDCls): & [ppm] = -77.3 (ddd, “Jer = 8.3 Hz, 3Jr = 6.9 Hz, “Jue = 1.3 Hz, 3F, F-C6),
-179.6 (dddq, 3Jur = 21.5 Hz, 3Jue = 21.2 Hz, 3Jr = 13.7 Hz, 33 = 6.9 Hz, 1F, F-C5), -233.7 (dddq, 2Jur
= 47.1 Hz, ?2Jue = 46.5 Hz, 3Jee = 13.1 Hz, “Je = 8.5 Hz, 1F, F-C7).

9F{*H} NMR (376 MHz, CDCls): 8 [ppm] = -77.3 (dd, “Jer = 8.3 Hz, 3J = 6.9 Hz, 3F, F-C6), -179.6 (dq,
8Jrr = 13.7, 6.9 Hz, 1F, F-C5), -233.7 (dq, 3Jr = 13.0 Hz, “Je = 8.7 Hz, 1F, F-C7).

EI-MS: (m/z) requires: [(C11H11FsO)]* = 254.0725, (m/z) found: [(C11H11FsO)]* = 254.0735; (m/z)
requires: [(C11H10FsO)]* = 253.0646, (m/z) found: [(C11H10FsO)]" = 253.0650.

1-(1,1,1,2,3-Pentafluoropropan-2-yl)-4-(trifluoromethoxy)benzene (2n)
F3é Compound 2n was prepared according to the General Procedure D with an
F3é07©4—5(|: amine:HF ratio of 1:7.5 using 1-(trifluoromethoxy)-4-(3,3,3-trifluoroprop-1-en-2-
C;HzF yhbenzene (1n) (51 mg, 0.2 mmol, 1.0 eq.). After workup, the crude mixture

2 3
was analysed by *F NMR (94% NMR yield, 2.6:1 vic:gem). Purification by

preparative thin layer chromatography (n-pentane) yielded the title compound as a colourless oil (9 mg,
0.03 mmol, 15%).
Large scale synthesis: Compound 2n was prepared according to the General Procedure D with an
amine:HF ratio of 1:7.5 using 1-(trifluoromethoxy)-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1n) (256 mg,
1.0 mmol, 1.0 eq.). Purification by column chromatography (n-pentane) yielded the title compound as a
colourless oil (32 mg, 0.23 mmol, 23%).
R = 0.67 (n-pentane).
FT-IR (7= cm™): 1615 (w), 1515 (s), 1466 (W), 1396 (W), 1327 (s), 1257 (s), 1167 (s), 1112 (s), 1100 (s),
1055 (s), 1020 (s), 974 (s), 960 (s), 911 (s), 852 (s), 809 (s), 761 (M), 737 (S), 707 (S), 684 (S).
IH NMR (599 MHz, CDCls): & [ppm] = 7.57 (m, 2H, H-C3), 7.32 (m, 2H, H-C2), 5.01 — 4.91 (m, 1H, H?-
C7), 4.91 — 4.81 (m, 1H, HP>-C7).
13C{*H} NMR (151 MHz, CDCls): 8 [ppm] = 150.7 (m, C1), 129.0 (dd, 2Jcr = 21.8 Hz, 3Jce = 2.9 Hz, C4),
127.7 (dt, 3Jce = 9.9 Hz, “Jcr = 1.4 Hz, C3), 122.2 (qdd, YJcr = 285.2 Hz, 2Jcr = 29.4 Hz, 2Jcr = 4.4 Hz,
C6), 121.2 (d, 2Jce= = 1.4 Hz, C2), 120.5 (q, *Jcr = 258.4 Hz, C8), 93.6 (dqd, “Jcr = 192.2 Hz,
2)cr = 31.4 Hz, 2Jce = 19.0 Hz, C5), 81.4 (ddq, *Jcr = 185.6 Hz, 2Jcr = 24.6 Hz, 3Jcr = 1.4 Hz, C7).
19 NMR (564 MHz, CDCls): § [ppm] = -58.0 (m, 1F, F-C8), -77.7(m, 3F, F-C6), -178.7 (m, 1F, F-C5), -
234.5 (m, 1F, F-C7).
19F{1H} NMR (564 MHz, CDCls): & [ppm] = 57.96, -77.7 (dd, “Jer = 8.0 Hz, 3Jre = 7.1 Hz, 3F, F-C6), -
178.7 (dq, 3Jrr = 14.1, 3Jrr = 7.2 Hz, 1F, F-C5), -234.5 (dq, 3Jr = 13.3 Hz, “Jr =8.0 Hz, 1F, F-C7).
GC-EI-MS: (m/z) requires: [(C1oHsOFs)] = 294.02854, (m/z) found: [(C1o0HsOFs)] = 294.02844.
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4-Nitro-4'-(1,1,1,2,3-pentafluoropropan-2-yl)-1,1'-biphenyl (20)

0 o 6 Compound 20 was prepared according to the General Procedure D
FsC
© NF with an amine:HF ratio of 1:7.5 using 4-nitro-4'-(3,3,3-trifluoroprop-
2
! = 40 CH,F 1-en-2-yl)-1,1-biphenyl (1o) (59 mg, 0.2mmol, 1.0eq.). After
7

workup, the crude mixture was analysed by F NMR (83% NMR
yield, 2.6:1 vic:gem). Purification by column chromatography (20% DCM in n-pentane) yielded the title
compound as a yellow solid (26 mg, 0.08 mmol, 40%).
Rt = 0.36 (20% DCM in n-pentane)
M.p.: 82 — 84°C
FT-IR (= cm™): 1599 (s), 1571 (w), 1518 (s), 1489 (m), 1394 (w), 1345 (s), 1291 (s), 1238 (m), 1196
(s), 1156 (s), 1112 (s), 1101 (s), 1054 (s), 1007 (w), 957 (s), 911 (m), 855 (s), 828 (s), 769 (w), 758 (M),
738 (s), 693 (s), 676 (W).
'H NMR (599 MHz, CDClg): §[ppm] = 8.32 (m, 2H, H-C10), 7.76 (m, 2H, H-C9), 7.74 — 7.71 (m, 2H, H-
C2), 7.66 (m, 2H, H-C3), 5.01 (ddd, 2Jur = 46.5 Hz, 3Jur = 20.0 Hz, 2Jun = 11.1 Hz, 1H, H3-C7), 4.94
(ddddq, 2Jur = 46.3 Hz, 3Jur = 22.3 Hz, 2Juy = 11.5, “Jur = 1.2 Hz, 1H, HP-C7).
13C{*H} NMR (151 MHz, CDCl): §[ppm] = 147.7 (C11), 146.3 (C8), 140.7 (d, %Jcr = 1.1 Hz, C1), 131.0
(dd, 2Jcr = 21.5 Hz, 3Jcr = 2.9 Hz, C4), 128.1 (C9), 127.9 (d, *Jcr = 1.8 Hz, C2), 126.7 (dt), 3Jcr = 9.8 Hz,
4Jcr = 1.4 Hz, C3), 124.3 (C10), 122.3 (qdd, Jcr = 285.1 Hz, 2Jcr = 29.5 Hz, “Jcr = 4.1 Hz, C6), 93.8
(dgd, Jcr = 192.3 Hz, 2Jcr = 31.3 Hz, 2Jcr = 19.1 Hz, C5), 81.5 (ddd) *Jcr = 186.1 Hz, 2Jcr = 23.9 Hz,
3Jce = 1.0 Hz, C7).
19F NMR (564 MHz, CDCls): &[ppm] = -77.3 (ddd, 4Jer = 8.2 Hz, 33 = 7.4 Hz, “Jue = 1.2 Hz, 3F, F-C6),
-179.3 (dddq, 3Jur = 22.2 Hz, 3Jue = 20.4 Hz, 3Jer = 13.4 Hz, 3Jrr = 7.1 Hz, 1F, F-C5), -234.3 (dddq,
2Jur = 46.5 Hz, 2Jur = 46.3 Hz, 3Jr = 13.1 Hz, 3Je = 8.0 Hz, 1C, F-C7).
19F {1H} NMR (564 MHz, CDCls): §[ppm] = -77.3 (m, 3F, F-C6), -179.3 (dq, 3Jrr = 14.1 Hz, 3Jr= = 7.1 Hz,
1F, F-C5), -234.3 (dq, 3Jr = 13.1 Hz, 33 = 8.0 Hz, 1F, F-C7).
GC-EI-MS: (m/z) requires: [(C1sH10NO2Fs)] = 331.06262, (m/z) found: [(CisH10NO2Fs)] = 331.06266

2-(4-(1,1,1,2,3-pentafluoropropan-2-yl)phenyl)isoindoline-1,3-dione (2p)
o) 6 Compound 2p was prepared according to the General Procedure D with
N ( >F3C F an amine:HF ratio of 1:7.5 and an extended reaction time of 48 h using
1 - ! =4 4o CH,F 2-(4-(3,3,3)-trifluoroprop-1-en-2-yl)phenyl)isoindoline-1,3-dione  (1p)
o ! (63 mg, 0.2 mmol, 1.0 eq.). After workup, the crude mixture was
analysed by °F NMR (>95% NMR vyield, 2.4:1 vic:gem). Purification by column chromatography (25%

Et,O in n-pentane) yielded the title compound as a white solid (43 mg, 0.12 mmol, 61%).
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R¢=0.28 (25% Et,0 in n-pentane)

M.p.: 118-120 °C.

FT-IR (" =cm™): 1711 (s), 1519 (w), 1378 (m), 1329 (w), 1180 (s), 1155 (s), 1123 (m), 1099 (s), 955 (m),
885 (m), 832 (m), 791 (w), 761 (w), 718 (s), 700 (w).

'H NMR (500 MHz, CDCls): & [ppm] = 7.97 (dd, 3Jnn = 5.5 Hz, “Jun = 3.0 Hz, 2H, H-C10), 7.81 (dd, 3Jux
= 5.5 Hz, “Jun = 3.1 Hz, 2H, H-C11), 7.66 (d, 3Jun = 8.9 Hz, 2H, H-C2), 7.62 (d, 3Ju+ = 8.8 Hz, 2H, H-C3),
4.97 (ddd, 2Jur = 47.0 Hz, 3Jur = 20.4 Hz, 3Juw = 11.0, 1H, H3-C7), 4.89 (dddq, Jur = 46.4 Hz, 334 =
21.2 Hz, 3Jun = 11.2 Hz, *Jue = 1.2 Hz, 1H, H-C7).

13C{*H} NMR (126 MHz, CDCls): & [ppm] = 167.0 (C8), 134.8 (C11), 133.7 (d, ®Jcr = 1.4 Hz, C1), 131.7
(C9), 129.9 (dd, 2Jcr = 21.4 Hz, 3Jcr = 3.0 Hz, C4), 126.7 (d, 3Jcr = 10.0 Hz, C3), 126.6 (d, “Jcr = 1.9 Hz,
C2), 124.1 (C10), 122.3 (qdd, “Jcr = 285.5 Hz, 2Jcr = 29.7 Hz, 3Jcr = 4.0 Hz, C6), 93.7 (dqd, Jcr =
192.2 Hz, 2Jcr = 31.4 Hz, 2Jcr = 18.8 Hz, C5), 81.6 (ddq, *Jcr = 185.6 Hz, 2Jcr = 24.1 Hz, 3Jcr = 1.0 Hz,
C7).

19 NMR (377 MHz, CDCls): & [ppm] = -77.1 (ddd, “Jer = 8.5 Hz, 3Jrr = 7.0 Hz, “Jue = 1.2 Hz, 3F, F-C6),
-179.4 (dddq, 3Jur = 21.2 Hz, 3Jue = 20.4 Hz, 3Jr = 13.9 Hz, 33 = 7.1 Hz, 1F, F-C5), -233.6 (dddq, 2Jr
= 47.0 Hz, 2Jur = 46.4 Hz, 3Jr = 13.1 Hz, “J = 8.5 Hz, 1F, F-C7).

19F{1H} NMR (470 MHz, CDCls): & [ppm] = -77.1 (dd, “Jee = 8.5 Hz, 3Jer = 7.0 Hz, 3F, F-C6), -179.4 (dq,
3Jrr = 14.3 Hz, 3Je= = 7.5 Hz, 1F, F-C5), -233.6 (dq, 3Jrr = 13.1 Hz, “Jrr = 8.5 Hz, 1F, F-C7).

ESI-MS: (m/z) requires: [(Ci7H10NO2FsNa)]* = 378.0524, (m/z) found: [(C17H10NO2FsNa)]" = 378.0526.

2-Methoxy-5-(1,1,1,2,3-pentafluoropropan-2-yl)phenyl trifluoromethanesulfonate (2q)

0 6 5 F3C8: Compound 2g was prepared according to the general procedure D with an
\O@F amine:HF ratio of 1:7.5 using 2-methoxy-5-(3,3,3-trifluoroprop-1-en-2-yl)phenyl
02 3 gHzF trifluoromethanesulfonate (1q) (70 mg, 0.2 mmol, 1.0 eq.). After workup, the
/\/S\\_EFS crude mixture was analysed by F NMR (91% NMR yield, 5.0:1 vic:gem).

0] Purification by column chromatography (n-pentane) yielded the title compound

as a colourless oil (47 mg, 0.12 mmol, 60%).

Rf = 0.17 (n-pentane)

FT-IR ("= cm™): 2973 (w), 1624 (m), 1521 (s), 1465 (m), 1423 (s), 1307 (s), 1282 (s), 1250 (s), 1198 (s),
1182 (s), 1137 (s), 1112 (s), 1098 (s), 1058 (s), 1022 (s), 981 (s), 947 (s), 918 (s), 879 (s), 852 (s), 809
(s), 772 (m), 749 (m), 733 (s), 667 (S).

'H NMR (599 MHz, CDCls): & [ppm] = 7.47 (dd, 3Jun = 8.8 Hz, “Jun = 2.3 Hz, 1H, H-C5), 7.38 (d, *Jun =
2.3 Hz, 1H, H-C3), 7.13 (d, %Jw = 8.6 Hz, 1H, H-C6), 4.89 (dddg, 2Jur = 46.2 Hz, 3Jue = 21.9 Hz,
3Jun = 9.5 Hz, *Jur = 1.2 Hz, 1H, H3-C7), 4.88 (dddq, 2Jur = 46.8 Hz, 3Jur = 18.8 Hz, 3Jun = 11.7 Hz,
434 = 0.8 Hz, 1H, HP-C7)3.96 (s, 3H, H-C10).
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13C{*H} NMR (151 MHz, CDCls): 5 [ppm] = 153.0 (d, 5Jce = 1.1 Hz, 1C, C1), 138.9 (d, *Jcr = 2.1 Hz, 1C,
C2), 127.0 (dt), 3Jcr = 9.6 Hz, “Jcr = 1.4 Hz, 1C, C5), 123.2 (dd, 2Jcr = 22.4, 3Jcr = 2.9 Hz, 1C, C4),
122.1 (qdd, Jce = 285.4 Hz, 2Jcr= 29.6 Hz, 3Jce = 4.1 Hz,1C, C8), 120.8 (d, 3Jce = 10.8 Hz, 1C,C3),
118.9 (q, Ncr = 320.5 Hz, 1C, C11), 113.5 (d, *Jcr = 1.5 Hz, 1C, C6), 93.0 (ddd*, *Jcr = 192.4 Hz, 2Jcr
=31.7 Hz, 2Jce = 19.2 Hz, 1C, C7), 81.2 (ddq, Jcr = 185.5 Hz, 2Jcr = 24.9 Hz, 3Jcr = 1.4 Hz 1C, C9),
56.6 (1C, C10).

19F NMR (564 MHz, CDCls): 6 [ppm] =-73.8 (s, 3F, F-C11), -77.9 (dddd, *Je = 8.0 Hz, 3Jee = 7.2 Hz,
4Jur = 1.2 Hz,*Jue = 0.8 Hz , 3F, F-C6), -177.7 (dddq, 3Jur = 21.9 Hz, 3Jur = 18.8 Hz, 3Jrr = 12.4 Hz,
3Jee = 7.2 Hz, 1F, F-C5), -234.5 (dddq, 2Jur = 46.8 Hz, 2Jur = 46.2 Hz, 3Jee = 13.6 Hz, “Jer = 8.0 Hz, 1F,
C-C7).

19F {*H} NMR (376 MHz, CDCl): §[ppm] = -73.8 (s, 3F, F-C11), -77.9 (dd, *Jrr = 8.0 Hz, 3Jrr = 7.2 Hz,
3F, F-C6), -177.7 (dq, 3Jrr = 12.4 Hz, 3Jer = 7.2 Hz, 1F, F-C5), -234.5 (dq, 3Jr = 13.6 Hz, *Jer

= 8.0 Hz,1F, F-C7).

ESI-MS: (m/z) requires: [(C11H1s04FsS)Na]* = 410.99078, (m/z) found: [(C11H1s04FsS)Na]* = 410.99067.
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2.5. Optimisation of the Enantioselective Reaction

F FF
F3C F3C. 3,CHoF g CF5 o | o
10 (20 mol%) MeoJY ° O\‘)kOMe
oxidant (1.5 eq.) * :
Cl a;noilr:/iz:rn,lzrts,o;zlrﬁe cl Cl 10 CO,Me
1a 2a 3a
(%)- vicinal geminal
Table S3. Conditions Screenla
Entry Solvent Oxidant Amine : HF Conversion Yield [%]®! e.r. (vic)
ratio [%0](b] (vic:gem)
1 CHCls Selectfluor 1:7.5 >95 88 (2.4:1) 86:14
2 CH2Cl2 Selectfluor 1.7.5 >95 84 (2.1:1) 86:14
3 DCE Selectfluor 1:7.5 >95 77 (2.2:1) 84:16
4 HFIP Selectfluor 1:75 >95 78 (1.7:1) 86:14
5 toluene Selectfluor 1:7.5 14 >5 -
6 CHCIs mCPBA 1:7.5 >95 75 (2.3:1) 86:14
7 CHCIls tBuOOH 1:7.5 19 <5 -
8 CHCls Oxone 1:7.5 43 <5 -
9 CHCls Selectfluor 15 24 <5 -
10 CHCls Selectfluor 1:5.5 24 <5 -
11 CHCls Selectfluor 1:6 33 9 (3.5:1) 86:14
12 CHCIs Selectfluor 1:6.5 77 63 (2.9:1) 86:14
13 CHCls Selectfluor 1:7 90 70 (2.7:1) 86:14
14 CHCIs Selectfluor 1:9.23 >95 64 (1.7:1) 79:21
15 CHCIs Selectfluor DMPU:HF >95 47 (0.9:1) 74:26
16l CHCls Selectfluor 1:7.5 69 58 (2.6:1) 86:14
17t CHCIs Selectfluor 1:7.5 7% <5 -
18 CHCls Selectfluor 1:7.5 9% <5 -
190 CHCls Selectfluor 1:7.5 13% <5 -
20 CHCIs - 1:7.5 31 <5 -
21 CHCls Selectfluor - 19 <5 -
22ld CHCls Selectfluor 1:7.5 22 <5 -

[a] Standard reaction conditions: 1-chloro-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (0.2 mmol), 10 (20 mol%), oxidant (1.5 equiv.), amine:HF source (0.5 mL), solvent
(0.5 mL) 24 h, ambient temperature. [b] Vicinal and geminal product combined, determined by ‘°F NMR using a,a,a- trifluorotoluene as an internal standard. [c] at
10 °C for 72 h. [d] at 0 °C for 72 h. [e] at -10 °C for 7 days. [f] with 10 mol% HFIP at 0 °C for 72 h. [g] without catalyst.
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Correlating amine:HF ratio to regioselectivity (Entry 9-14)

During reaction optimisation a correlation between the Brgnsted acidity (amine:HF ratio) and
regioselectivity was observed. Ratios with higher Brgnsted acidity had an undesirable effect favouring
the geminal byproduct. However, typically lowering the acidity was detrimental to overall conversion.
At this outcome is highly substrate dependent three methods varying amine:HF ratios (1:4:5, 1:6, 1:7.5)

were developed and tested on each substrate.

Influence of the Brgnsted acidity to the regioselectivity
4

3,5

2,5

vic:gem ratio X:1

15

5 6 7 8 9 10
amine:HF ratio 1:X

Figure S5. Influence of Brgnsted acidity versus regioselectivity.

2.6. Synthesis of Chiral Pentafluoroisopropyl Surrogates

General procedure E for the asymmetric 1,2-difluorination

Unless stated otherwise, a Teflon® vial was equipped with a 1 cm stirring bar followed by the addition of
styrene (0.5 mmol, 1.0 eq.), catalyst 10 (47 mg, 0.1 mmol, 20 mol%) and CHCIs (1.25 mL). The mixture
was stirred and the stated amine:HF mixture was added (1.25 mL) via syringe. After stirring for 1 min,
Selectfluor® (266 mg, 0.75 mmol, 1.5 eg.) was added in one portion. The reaction vessel was then
sealed with a Teflon® screw cap. After stirring (350 rpm) at ambient temperature for 24 h, DCM (2 mL)
was added to dilute the reaction and a saturated aqueous solution of NaHCO3; (2 mL) was added via a
long glass pipette to prequench the reaction. The mixture was poured in an Erlenmeyer flask charged
with 250 mL of a saturated aqueous solution of NaHCO3; (CAUTION, strong generation of CO>!). The
Teflon® vial was rinsed with DCM and dropped into another flask with saturated aqueous solution of
NaHCOs to guarantee the removal of excess HF. The organics were extracted with DCM (3x 75 mL) and
the combined organic layers were dried over MgSO4 and solvent was carefully removed under reduced
pressure. An internal standard (a-, a-, a-trifluorotoluene) was added to the crude residue and the NMR

yield and regioselectivity ratio (vicinal:geminal) was analysed by °*F NMR spectroscopy against the
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internal standard. The NMR sample was recombined with the crude residue and purification by column

chromatography or preparative thin layer chromatography yielded the desired product.

1-Chloro-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2a)
F3C6: Compound 2a was prepared according to the General Procedure E with an

C|41©445<F amine:HF ratio of 1:7.5 using 1-chloro-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene

2 3 9"'2': (1a) (103 mg, 0.5 mmol, 1.0 eq). After workup, the crude mixture was analysed
by °F NMR (>95% NMR vyield, 2.2:1 vic:gem). Purification by column chromatography (n-pentane)
yielded the title compound as a colourless oil (55 mg, 0.22 mmol, 45%).
The enantiomeric ratio was determined by chiral HPLC with a chiral OM column, n-hexane : isopropanol
99.9:0.1, 0.5 mL/min, tr major = 13.1 min, tr minor = 14.5 min, e.r. = 86:14.
ORD (CHCl3, ¢ 1.00) [a]3° = +5.246

HPLC trace +2a

DAD1 C, Sig=210,8 Ref=360,100 (STM 2019-06-17 17-33-01\STM-1-098F22.D)
mAU 7

—13.674
“14.549

300
250
200
150 4
100 | ||
50 a I

0 _;¥ S

2 4 6 8 10 12 14 16 18 min

Signal 2: DADL C, Sig=210,8 Ref=360,100

Peak RetTime Type Width Area Height Area
i3 [min] [min] [mAU*s] [mAU]

1 13.074 VB

5 383.94913 49.8109
2 14.549 BB 0.2496 5¢

).67285 347.65656 50.1891

Totals : 1.11372e4 731.60568

HPLC trace (S)-2a

DAD1 C, Sig=210,4 Ref=360,100 (THO\STM 2020-07-03 15-19-23\JHA-155_CL_ENT.D)
mAU —

13437

800 |

600

400 I

200 | [ |

od L VAN VAN

11 7>15.460

2.5 5 7.5 10 12.5 15 17.5 20 min
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Signal 3: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU]

ininiad ettt [==== == [=m=m [ === | === I
1 13.137 VB 0.2442 58600e4 1004.37390 85.5297
2 15.460 BB 0.2776 2683.27197 149.32204 14.4703

Totals : 1.85433e4 1153.69594

1-Methyl-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2€)

. F3(6: i Compound 2e was prepared according to General Procedure E with an amine:HF
Me@ﬁ( ratio of 1.6 using 1-methyl-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1e) (93 mg,

2 3 SH2F 0.5 mmol, 1.0 eq.). After workup, the crude mixture was analysed by *F NMR

(>95% NMR vyield, 17:1 vic:gem). Purification by column chromatography (n-pentane) yielded the title
compound as colourless oil (75 mg, 0.34 mmol, 67%).
The enantiomeric ratio was determined by chiral HPLC with a chiral OM column, n-hexane : isopropanol
99.9:0.1, 0.5 mL/min, tr major = 11.9 min, tg minor = 13.2 min, e.r. = 83:17.
ORD (CHCls, ¢ 1.00) [a]3® = +5.582

HPLC trace +2e
DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-09-10 10-50-28\STM-2093_PME_RAC.D)
mAU o @
4 . ot
1000 ﬁ ‘l,—
] |
800 | | “ | |‘
] | “
600 ] [ [
] || I
400 ‘\ L
] \ I
200 P
O; — T~ o~ : \" A — —
T — T T — i — — T i — .
4 8 10 12 14 16 18 min
Signal 3: DADl1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el [====] === [===m————— [===mm————- | === I
1 11.962 BV 0.2156 1 62ed  1174.31641 49.899¢
2 13.158 BV 0.2479 1.65322e4 1026.65674 50.1001
Totals : 3.29984e4  2200.97314
HPLC trace (S)-2e
DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-11-24 11-57-18\MSH-6009_PME_ENT.D)
mAU 3 0 %
E > g
1400 # b
E s
- "
= v
E | (}
8007 e o
] 2 &
600 [ 0;@?
400 R %
200 R
0 S S
—T— T —T — — T T — T — T T
25 5 7.5 10 125 15 17.5 20 225 min
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Signal 3: DADl C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
i [min] [min] S [mAU] :

1 12.015 MM 0.2599 2
2 12.963 MM

1663.02844 82.6831
529 5431.22119 357.96863 17.3169

Totals : 3.13637e4  2020.99707

4-Fluoro-4'-(1,1,1,2,3-pentafluoropropan-2-yl)-1,1'-biphenyl (2j)

0 s 6 Compound 2j was prepared according to the General Procedure D with
FF an amine:HF ratio of 1:6 using 4-fluoro-4'-(3,3,3-trifluoroprop-1-en-2-
! > 34 ° CH,F y)-1,1'-biphenyl (1j) (133 mg, 0.5 mmol, 1.0 eq.). After workup, the

7

crude mixture was analysed by °F NMR (77% NMR yield,
7.3:1 vic:gem). Purification by column chromatography (10% DCM in n-pentane) yielded the title
compound as a white solid (84 mg, 0.28 mmol, 55%).
Single crystals suitable for X-ray crystallographic analysis were obtained via slow evaporation of a
solution of n-pentane / methyl tert-butyl ether.
The enantiomeric ratio was determined by chiral HPLC with a chiral OM column, n-hexane : isopropanol
97.0:3.0, 0.5 mL/min, tr major = 9.8 min, tg minor = 10.4 min, e.r. = 85:15.
ORD (CHCl3, ¢ 1.00) [«]%° = +5.995

HPLC trace +2j
DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-08-04 14-21-14\STM-2100_BIPHF_RAC_0408.D)

mAU 1 %
5003 %
400 i
300 1
200 N ‘|

] V|
100 BB

1 N\ N [ A

VAN VA

0 { — —— e SN ) VoA
T T T T T T T T T T T T T T T T T T T T T T T T .
2 4 6 8 10 12 14 16 18 min

Signal 3: DAD1 C, 5ig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU]
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HPLC trace (S)-2j
DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-09-11 13-14-03\STM-2130_PBPHF_ENT.D)

WILEY-VCH

AU 3
m, ] £ 6@@
800 4 qﬂ’ N
] ‘vsefb
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] ,b‘b‘
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2004 I A
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1 o N N I i \f _
01— T T T T ‘ T T I I T I T
5 10 15 20 25 30 min
Signal 3: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU]
=== |- | === === | === | === | === |
1 9.854 MF 0.1847 1.05708e4 953.71619 84.5187
2 10.338 FM 0,1913 1936.24792 168,70277 15,4813
Totals : 1.25070ed  1122.41896
HPLC trace (S)-2j after recrystallisation
DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-11-17 17-31-44\STM-2130_CRYSTAL_5.D)
mAU 1 e &
E 5 &
500 s
= o
] <
Bl ||?5
400 5 U
|
300 4 ||
; ‘\ «é}
200 | g &
1 )
g | @
100 ] “| \ E‘?S
04 o e o VERVAN N
1 ! I T T T [ ! l l l I T
2 4 6 8 10 12 14 16 18 mir
Signal 3: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAD] %

|- | === | == R | —--m- [
1 10.056 MM 0.1921 7405.68066 642.67285 94.5446
2 10.589 MM 0.1777 427.31979 40.07500 5.4554

Totals : 7833.00046 682.74785
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1-Bromo-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2I)

Fc6: Compound 2| was prepared according to the General Procedure E with an
Br@F amine:HF ratio of 1:7.5 using 1-bromo-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene
1

2 3

5
gHZF (1) (126 mg, 0.5 mmol, 1.0 eq.). After workup, the crude mixture was analysed by

F NMR (>95% NMR vyield, 2.0:1vic.gem). Purification by column

chromatography (n-pentane) yielded the title compound as a colourless oil (72 mg, 0.25 mmol, 50%).

The enantiomeric ratio was determined by chiral HPLC with a chiral OM column, n-hexane : isopropanol

99.9:0.1, 0.25 mL/min, tr major = 35.2 min, tg minor = 40.8 min, e.r. = 87:13.

ORD (CHCls, ¢ 1.00) [a]25 = +6.603

HPLC trace 2|
DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-06-06 14-16-20\STM-2079_PBR_RAC04.D)

AU ] F 5
mAU 3 ﬁ] 10
250 ﬁ %
] I
; | \‘ [
150~ | H
100 ] [ .
1 [ [
50 oy .
] / \ | \
04 - — - . . . J \
B A -— —
. T I T T T ™ T T T T T
5 10 15 20 25 30 35 40 mir
Signal 2: DAD1 C, S5ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
E: [min] [min] [mAU*s] [mAU] %
*************** i Attt Bttt R |
1 35.240 BB 0.6883 1.48413e4 325.26230 30,1145
2 40.757 BB 0.8063 1.47735e4 280.57080 49.8855
Totals : 2.96148e4 605.83310
HPLC trace (S)-2I
DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-07-07 11-51-31\STM-2117_PBR_ENT.D)
AU 3 o~
mAU 3 o éb‘.’—’
] 1 N
300—: ! . >
1 &
250 S
200 |
1 | Q
150 | &
| ©
100 [ 8 W
] | — @
- fo <%
50~ /f‘ \ AN
04 . - / N N
T T T T T — T ] T T 7 [ — —
5 10 15 20 25 30 35 40 mir
Signal 3: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] 5
=== | === === | === | === | |
1 32.222 MM 0.6732 1.41635e4 350.64313 86.5550
2 41.738 MM 0.8503 2200.08447 43.12563 13.4450
Totals 1.63635e4 393.76875
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1-(Methoxymethyl)-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2m)

6

o F3C
(0] . & e
1< >4 5<
CH,F
7

2 3

Compound 2m was prepared according to the General Procedure E with an
amine:HF ratio of 1:7.5 using 1-(methoxymethyl)-4-(3,3,3-trifluoroprop-1-en-
2-yl)benzene (1m) (108 mg, 0.5 mmol, 1.0 eq.). After workup, the crude
mixture was analysed by F NMR (95% NMR vyield, 3.1:1 vic:gem).

Purification by preparative thin layer chromatography (5% Et,O in n-pentane) yielded the title compound

as a colourless oil (77 mg, 0.30 mmol, 61%).
The enantiomeric ratio was determined by chiral HPLC with a chiral AS-H column, n-hexane

isopropanol 99.9:0.1,
ORD (CHCIz, ¢ 1.00) [«]

HPLC trace £2m

0.5 mL/min, tr major = 17.7 min, tg minor = 20.1 min, e.r. = 86:14.

25 —
o=

+5.205.

DAD1 C, Sig=210,4 Ref=360,100 (JHA\DEF_LC 2020-10-12 15-42-28\JHA_172_PCH20OME_RAC_4.D)

mAU ] -
100 3 ﬁ
] = =2}
80 R =
[ =4
] \ Y
60 | N\
1 . [\
40 . [
1 Lo [\
20 [ [\
] A | \\ \\
[ i - A S - S — — e —
- T T ‘ T T T T T T T ‘ T T ‘ T T T | T T T ‘ T T T | T T T T
25 5 7.5 10 12.5 15 17.5 20 225 mir
Signal 3: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Bttt |====]======= e | ======== |
1 7.561 BB 0.5988 4296.59375 107.84573 50.2473
2 20.109 BBA 0.9705 4254,.30615 64.58159 49,7527
Totals : 8550.89990 172.42731
HPLC trace (S)-2m
DAD1 C, Sig=210,4 Ref=360,100 (JHA\DEF_LC 2020-10-12 15-42-28\JHA_151_PCH20ME_ENT_3.D)
mAU 2
g P
175 Ho@
S
1@
150 ‘ “S
125 \
|
100 [ \9@
| \ N
75 [ g ¥
50 | ‘\ ] \0"0
25 J‘l \_\\ /N‘?;
0 s~ AN — L/ \lez \\;\\‘\
T T T — T T T — T L e e N ELAN R m e T
25 5 7.5 10 12.5 15 175 20 225 min
Signal 3: DAD1 C, S5ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*=] [mAU
———— | m—————— | ———— | _________________
1 17.168 MM 0.6974 8598.24512
2 20.003 MM 1.0348 1401.05103
Totals 9999.29614 228.04607
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2-(4-(1,1,1,2,3-pentafluoropropan-2-yl)phenyl)isoindoline-1,3-dione (2p)

'e) 6 Compound 2p was prepared according to the General Procedure E with

N < >F3C F an amine:HF ratio of 1:6 and an extended reaction time of 48 h using 2-

1 L g =4 4o (7:H2F (4-(3,3,3)-trifluoroprop-1-en-2-yl)phenyl)isoindoline-1,3-dione (1p)
@]

(159 mg, 0.5 mmol, 1.0 eq.). After workup, the crude mixture was
analysed by °F NMR (90% NMR vyield, 2.6:1 vic:gem). Purification by column chromatography (25%
Et,O in n-pentane) yielded the title compound as a white solid (100 mg, 0.28 mmol, 56%).
Single crystals suitable for X-ray crystallographic analysis were obtained via slow evaporation of a
solution of n-pentane / EtOAC.
The enantiomeric ratio was determined by chiral HPLC with a chiral OJ-H column, n-hexane : isopropanol
85.0:15.0, 0.5 mL/min, tr major = 54.2 min, tg minor = 63.5 min, e.r. = 87:13.
ORD (CHCl3, ¢ 1.00) [a]3° = +4.766.
HPLC trace racemic sample 2p

DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-11-19 08-51-44\JHA-098_PPHT_RAC.D)

mAU
200 o
175 F =
150 ‘ 7“\
125 | [
100

L e e e A s e e L A e o L B e s e L e e e o LA
10 20 30 40 50 60 70 80 mi

O SRR — —— - / \\‘ 1 | / \

Signal 3: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mATT] %
,,,,l ,,,,,,,,,,, ‘ ,,,,,,, | T —— | ,,,,,,,,,,,,,,,,,,
1 51.180 BB 1.3731 2.06359e4 222.28726 50.1626
2 62.812 BB 1.9872 2.05021ed 147.17236 49.8374

Totals : 4.11379e4 369.45963

HPLC trace chiral sample 2p

DAD1 C, Sig=210.4 Ref=360,100 (THO\STM 2020-06-18 10-08-21\JHA-127_PHTH_ENT_3.D)
mAU—g ﬁ ot
350 @ N
300 |
250 |
200 R )
150 o o
100 I > &
50 3

| A o - - L - v ~
0 ’— '
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Signal 3: DAD1 C, 5ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAT]
—_— ‘ _______ | ———— | m——————— | —————————— | ________
1 54.230 MM

2 £63.512 MM

4.6922%9e4

WILEY-VCH

433.52816

HPLC trace chiral sample 2p after recrystallisation
DAD1 C, Sig=210,4 Ref=360,100 (STM\STM 2020-11-18 19-00-36\STM-2888_PPHT_CRYSTAL_12.D)
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q 4
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[

Signal 3: DAD1 C, Sig=210,4 R

Peak RetTime Type Width

[min]

2.7. Synthesis of the Chiral Analogue of a TRPA1 Antagonist

2-(1,3-Dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-7H-purin-7-yl)-N-(4-(1,1,1,2,3-pentafluoropropan-2-

yl)phenyl)acetamide (2r)

12

HC O ‘B .
N 9 CF
11\10 8 4 3
o—_:<13 N/\« F
N / ) o) 2 3 5
/15N =~ 16 CH2F
H3C 7
14

To a stirred solution of 2p (71.1 mg, 0.2 mmol, 1 eq.) in Et.O
(4 mL, 0.05 M), hydrazine monohydrate (64% NzxH4, 23 pL,
0.3 mmol, 1.5 eq.) was added. The reaction mixture was stirred
for 2 h at ambient temperature forming a white precipitate. After

completion, the crude mixture was filtered through a pad of silica,

eluting the aniline intermediate with Et,O/n-pentane (1:1, 100 mL). Solvent was removed under reduced

pressure before the addition of theophylline-7-acetic acid (47.6 mg, 0.2 mmol, 1 eq.) and DCM (666 pL,

0.3 M). The reaction mixture was cooled to 0 °C before the addition of DCC (43.3 mg, 0.21 mmol, 1.05

eg.) and DMAP (1.2 mg, 0.01 mmol,

5 mol%). After stirring at O °C for 1 h, the reaction was allowed to

warm to ambient temperature and was stirred for 3 h. After completion, the reaction mixture was filtered,

washing the filter cake with DCM. The filtrate was concentrated under reduced pressure and the crude
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residue was purified by column chromatography (0-3% MeOH in DCM) to afford the desired product as
a white solid (17.4 mg, 20% over 2 steps).

ORD (CHCls, ¢ 0.50) [a]3° = +4.177

Rr = 0.31 (5% MeOH in DCM)

M.p.: 260 °C — 262 °C (decomposition).

FT-IR (7= cm™): 2928 (w), 1704 (m), 1658 (s), 1609 (w), 1550 (m), 1474 (w), 1197 (m), 763 (m).

IH NMR (599 MHz, CDCls): & [ppm] = 9.84 (s, 1H, H-N), 7.77 (s, 1H, H-C16), 7.64 (m, 2H, H-C3), 7.44
(m, 2H, H-C2), 4.97 (s, 2H, H-C9), 4.95 — 4.86 (m, 1H, H>-C7), 4.85 — 4.74 (m, 1H, H>-C7), 3.61 (s, 3H,
H-C14), 3.47 (d, J = 1.4 Hz, 3H, H-C12).

BC{*H} NMR (151 MHz, CDCl3): & [ppm] = 163.6 (C8), 156.8 (C11), 151.3 (C13), 149.9 (C15), 142.6
(C16), 139.2 (C1), 126.8 (d, 3Jce = 9.7 Hz, C3), 126.5 (dd, 2Jcr = 21.6 Hz, 3Jcr = 2.9 Hz, C4), 122.4 (d,
1Jcr = 285.5 Hz, C6), 119.9 (d, “Jcr = 2.0 Hz, C2), 106.8 (C10), 92.8 (d, 2Jcr = 31.0 Hz, C5), 81.5 (dd,
1Jcr = 185.7 Hz, 2Jcr = 23.7 Hz, C7), 52.1 (C9), 30.2 (C14), 28.5 (C12).

19F NMR (470 MHz, CDCls): 8 [ppm] = 77.5 (m, 3F, F-C6), -179.1 (m, 1F, F-C5), -234.0 (m, 1F, F-C7).
9FE{1H} NMR (470 MHz, CDCls): & [ppm] = 77.5 (dd, *Je = 8.3, 3Jsr = 7.1 Hz, 3F, F-C6), -179.1 (dq,
8Jrr = 14.1 Hz, 3Jrr = 7.1 Hz, 1F, F-C5), -234.0 (dq, 3Jrr = 13.4 Hz, *J& = 8.3 Hz, 1F, F-C6).

ESI-MS: (m/z) requires: [(C1gH16N503sFs)Na]™ = 468.10655, (m/z) found:
[(C18H16N503Fs)Na]” = 468.10631.
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3. X-ray Crystallographic Analysis

X-Ray diffraction: Data sets for compounds 2j, 2p and 10 were collected with a Bruker D8 Venture
CMOS diffractometer. Programs used: data collection: APEX3 V2016.1-0 (Bruker AXS Inc., 2016); cell
refinement: SAINT V8.37A (Bruker AXS Inc., 2015); data reduction: SAINT V8.37A (Bruker AXS Inc.,
2015); absorption correction, SADABS V2014/7 (Bruker AXS Inc., 2014); structure solution SHELXT-
2015 (Sheldrick, G. M. Acta Cryst., 2015, A71, 3-8); structure refinement SHELXL-2015 (Sheldrick, G.
M. Acta Cryst., 2015, C71 (1), 3-8) and graphics, XP (Version 5.1, Bruker AXS Inc., Madison, Wisconsin,
USA, 1998). R-values are given for observed reflections, and wR? values are given for all reflections.

Exceptions and special features: For compound 2p four independent molecules with chirality center S at
C2 atom were found in the asymmetric unit. For molecule numbered with suffix “B” a disorder over two
positions of the substituents at C2 atom was found. Due to this disorder, a mixture of enantiomers S and
R in ration 75:25 was observed. For others three independent molecules only the S enantiomer

configuration was found.

X-ray crystal structure analysis of 2j (gil9953): A colorless needle-like specimen of CisHioFs,
approximate dimensions 0.040 mm x 0.120 mm x 0.255 mm, was used for the X-ray crystallographic
analysis. The X-ray intensity data were measured on a Bruker D8 Venture PHOTON Il Diffractometer
system equipped with a micro focus tube Cu Ims (CuKq, A = 1.54178 A) and a MX mirror monochromator.
A total of 844 frames were collected. The total exposure time was 15.39 hours. The frames were
integrated with the Bruker SAINT software package using a wide-frame algorithm. The integration of the
data using an orthorhombic unit cell yielded a total of 7710 reflections to a maximum 6 angle of 65.76°
(0.85 A resolution), of which 2167 were independent (average redundancy 3.558, completeness =
99.9%, Rint = 10.78%, Rsig = 8.68%) and 1278 (58.98%) were greater than 2a(F?). The final cell constants
of a =5.6627(3) A, b = 7.4327(4) A, c = 29.6883(18) A, volume = 1249.56(12) A3, are based upon the
refinement of the XYZ-centroids of 1769 reflections above 20 o(l) with 5.953° < 208 < 126.4°. Data were
corrected for absorption effects using the Multi-Scan method (SADABS). The ratio of minimum to
maximum apparent transmission was 0.735. The calculated minimum and maximum transmission
coefficients (based on crystal size) are 0.7180 and 0.9460. The structure was solved and refined using
the Bruker SHELXTL Software Package, using the space group P2:2:121, with Z = 4 for the formula unit,
CisHioFs. The final anisotropic full-matrix least-squares refinement on F? with 190 variables converged
at R1 = 6.35%, for the observed data and wR2 = 19.07% for all data. The goodness-of-fit was 0.994.
The largest peak in the final difference electron density synthesis was 0.354 e/A3 and the largest hole
was -0.231 e/A3 with an RMS deviation of 0.062 e/A3. On the basis of the final model, the calculated
density was 1.617 g/cm?® and F(000), 616 e". Flack parameter was refined to 0.0(3). CCDC number:
2044630.
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Figure S1: Crystal structure of compound 2j.
Thermal ellipsoids are shown at 15% probability.

X-ray crystal structure analysis of 2p (gil9947): A colorless plate-like specimen of Ci7H10FsNO»,
approximate dimensions 0.045 mm x 0.071 mm x 0.151 mm, was used for the X-ray crystallographic
analysis. The X-ray intensity data were measured on a Bruker D8 Venture PHOTON Il Diffractometer
system equipped with a micro focus tube Cu Ims (CuKq, A = 1.54178 A) and a MX mirror monochromator.
A total of 2304 frames were collected. The total exposure time was 28.26 hours. The frames were
integrated with the Bruker SAINT software package using a wide-frame algorithm. The integration of the
data using a triclinic unit cell yielded a total of 49707 reflections to a maximum 8 angle of 66.66° (0.84 A
resolution), of which 10244 were independent (average redundancy 4.852, completeness = 99.6%, Rint
= 5.18%, Rsig = 3.73%) and 8996 (87.82%) were greater than 20(F?). The final cell constants of a =
10.7563(2) A, b = 10.9611(2) A, ¢ = 13.7042(2) A, a = 101.2210(10)°, B = 103.5050(10)°, y =
100.9730(10)°, volume = 1493.19(5) A%, are based upon the refinement of the XYZ-centroids of 9536
reflections above 20 o(l) with 6.851° < 20 < 133.1°. Data were corrected for absorption effects using the
Multi-Scan method (SADABS). The ratio of minimum to maximum apparent transmission was 0.863. The
calculated minimum and maximum transmission coefficients (based on crystal size) are 0.8290 and
0.9440. The structure was solved and refined using the Bruker SHELXTL Software Package, using the
space group P1, with Z = 4 for the formula unit, C17H10FsNO2. The final anisotropic full-matrix least-
squares refinement on F? with 974 variables converged at R1 = 3.89%, for the observed data and wR2
= 10.08% for all data. The goodness-of-fit was 1.038. The largest peak in the final difference electron
density synthesis was 0.453 e /A% and the largest hole was -0.220 e /A3 with an RMS deviation of 0.039
e/A3. On the basis of the final model, the calculated density was 1.580 g/cm?® and F(000), 720 e". Flack
parameter was refined to 0.03(7). CCDC number: 2044631.
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Figure S2: Crystal structure of compound 2p. Only one molecule
(molecule “A”) of four found in the asymmetric unit is shown.

Thermal ellipsoids are shown at 15% probability.

X-ray crystal structure analysis of 10 (gil9505): A colorless needle-like specimen of CigHiglOs,
approximate dimensions 0.064 mm x 0.114 mm x 0.238 mm, was used for the X-ray crystallographic
analysis. The X-ray intensity data were measured. A total of 704 frames were collected. The total
exposure time was 8.04 hours. The frames were integrated with the Bruker SAINT software package
using a wide-frame algorithm. The integration of the data using an orthorhombic unit cell yielded a total
of 16319 reflections to a maximum 6 angle of 70.16° (0.82 A resolution), of which 3376 were independent
(average redundancy 4.834, completeness = 97.5%, Rinx = 9.00%, Rsig = 6.70%) and 3348 (99.17%)
were greater than 20(F?). The final cell constants of a = 17.9429(5) A, b = 9.6346(3) A, ¢ = 10.5858(3)
A, volume = 1830.00(9) A3, are based upon the refinement of the XYZ-centroids of 9982 reflections
above 20 o(l) with 9.179° < 26 < 140.3°. Data were corrected for absorption effects using the multi-scan
method (SADABS). The ratio of minimum to maximum apparent transmission was 0.663. The calculated
minimum and maximum transmission coefficients (based on crystal size) are 0.1340 and 0.4650. The
structure was solved and refined using the Bruker SHELXTL Software Package, using the space group
P2:2:2, with Z = 4 for the formula unit, CisH19lOs. The final anisotropic full-matrix least-squares
refinement on F? with 231 variables converged at R1 = 8.21%, for the observed data and wR2 = 20.58%
for all data. The goodness-of-fit was 1.078. The largest peak in the final difference electron density
synthesis was 1.889 e/A3 and the largest hole was -2.587 e/A3 with an RMS deviation of 0.237 e /A3,
On the basis of the final model, the calculated density was 1.692 g/cm® and F(000), 928 e. Flack
parameter was refined to 0.01(3). CCDC number: 2047146.
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Figure S3: Crystal structure of compound 10.
Thermal ellipsoids are shown at 30% probability.

APEX3 (2016), SAINT (2015) and SADABS (2015), Bruker AXS Inc., Madison, Wisconsin, USA.
Sheldrick, G. M., SHELXT - Integrated space-group and crystal-structure determination, Acta
Cryst., 2015, A71, 3-8.

Sheldrick, G.M., Crystal structure refinement with SHELXL, Acta Cryst., 2015, C71 (1), 3-8.

XP — Interactive molecular graphics, Version 5.1, Bruker AXS Inc., Madison, Wisconsin, USA,
1998.
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4. NMR-Spectra of Key Compounds
NMR of Starting Material

2-Methoxy-1,3-dimethyl-5-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1c)
H NMR (599 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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1-Bromo-4-((4-(3,3,3-trifluoroprop-1-en-2-yl)phenoxy)methyl)benzene (1d)

IH NMR (599 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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4-Methyl-N-(4-(3,3,3-trifluoroprop-1-en-2-yl)phenyl)benzenesulfonamide (S21)

IH NMR (599 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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4-Fluoro-4'-(3,3,3-trifluoroprop-1-en-2-yl)-1,1'-biphenyl (1j)

IH NMR (599 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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IH NMR (599 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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1-(Methoxymethyl)-4-(3,3,3-trifluoroprop-1-en-2-yl)benzene (1m)

IH NMR (599 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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13C NMR (126 MHz, CDCls)

o
8
OCMULNMAOAWLNIOONONNTOWLMOTOWM—O o
6 ARYRAISNAZNNINILHIIRNAR ©
CF; TERRARENARANNNIINANNAS R
5 L) i
4 7
3
1
8
9
O,N 11
10
I| || .1 |lt
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0  -10
f1 (ppm)

19F{1H} NMR (376 MHz, CDCls)

-64.68

6
CFj3
5
4 7
3
1
8 2
O,NITT 9

10

T T T T T T T T T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240
f1 (ppm)

74



WILEY-VCH

4-(3,3,3-Trifluoroprop-1-en-2-yHaniline (S23)
'H NMR (500 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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2-Methoxy-5-(3,3,3-trifluoroprop-1-en-2-yl)phenol (S24)

IH NMR (500 MHz, CDCls)
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YF{*H} NMR (376 MHz, CDCl5)
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13C NMR (126 MHz, CDCls)
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NMR of Catalysts

Dimethyl 2,2'-((2-iodo-5-methyl-1,3-phenylene)bis(oxy))diacetate (8)
H NMR (500 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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13C NMR (75 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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19F{*H} NMR (564 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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19F{*H} NMR (564 MHz, CDCls)
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13C NMR (151 MHz, CDCls)

€1 —

o
<
S
\
Y

T T T T T T T T
95.4 95.2 95.0 94.8 94.6 94.4 942 94.0 93.8 93.6

f1 (ppm)

T T T T T T T
1240 1235 123.0 1225 1220 1215 121.0 WMM
f1 (ppm)

f1 (ppm)

T T T T T T T T T
160 150 140 110

190

200

19 NMR (564 MHz, CDCls)

210

-1

120

130

170

180

f1 (ppm)

T9°€ET-

T9°€€T-

09°€€Z-
Al

65°€€C-
65°€€C- kﬁ
85°€€2- 7

LS°€€2- ]
ss'eee-
vseee-
es°eez-
75°€€T-
15°€€2- 4
osege- ]
6bcez-
6v'ece- ]
tyece-]
op'eee- ]
vheee- ]
epeee- |
epeee- |
zyeee- |

Theez-

ov'eee-

6€7€€T-
+9'6£1-
€9°6LT-
19°6£1-
09'6£1- ]
6561
85°6/1-
5601
ss'6.1-]
5°641- ]
£5°641-
25641~
05°6£1-~

byLL-
wLL Wv

WLL-

-179.50

-179.60 -179.65

-179.55

ﬁ(ppm) JMMMW

-233.40 -233.50 -233.60 -233.7(

-233.30

f1 (ppm)

-77.39 -77.40 -77.41 -77.42 -77.43 -77.44 -77.45 -77.46

f1 (ppm)

T T T T T T T T T T T T T
-120 -130 -150 -160 -170 -180 -200 -210 -220 -230 -240

-110

T T T T T T T T
-50 -60 -100
f1 (ppm)

-10

-190

-140

-80 -90

-70

-30 -40

-20

102



WILEY-VCH

09°64T-
657641
85641~
LS76LT-
SS°6L1-
$S6LT-

-179.62

-179.60

-179.56  -179.58
f1 (ppm)

-179.54

-179.52

n
tn
)
]
o

g
o
e
ac
o
1
<
)
™
o

oLl
Ll
WLl

Ll

19F{*H} NMR (564 MHz, CDCls)

n

3

e~

D

<

N

Fr~

D

~™

N

F~

N
£

N Q

T8

e~

nE

-

<

N

D

o

N

e~

D

[}

“

e~

D

T T T T
-190 -200 -210 -220 -230 -240

T T T T T T T T
-120 -130 -140 -150 -160 -170 -180

-110

T
-100
f1 (ppm)

1-Isopropyl-4-(1,1,1,2,3-pentafluoropropan-2-yl)benzene (2f)

IH NMR (500 MHz, CDCls)

T
-90

T T
-80

-70

T T T T
-20 -30 -40 -50 -60

-10

5.00 495 490 4.85 480 4.75
f1 (ppm)

5.05

=79

=

F20C
00T

1.5 1.0 0.5 0.0

2.0

3.0

3.5

65 60 55 50 45
f1 (ppm)

7.0

7.5

8.0

8.5

9.0

9.5

103



WILEY-VCH

13C NMR (126 MHz, CDCls)
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19F{*H} NMR (126 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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19F{*H} NMR (126 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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19F{*H} NMR (564 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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19F{*H} NMR (126 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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13C NMR (126 MHz, CDCls)

€0aD 9T°2L
2508
£5°08 1
508
5508
1208
208
£2°08
208
6678 1
1028
2078
€028
6128
0778
12778
728
Sb'26
09°26
6926
5876
626
0T°€6
0Z°€6
SE'E6
86°€6 |
€166
€26 ~
8E°v6
8b°b6
£9'v6
Lve
88'v6
85°8TT
19'811
18'81T
Sg'8TT
S8°0¢T
88071
80°12T
zrer
zreet
ST'E2T
se'eet
6£°€7T |
£8'v21
88421 |
6£'S7T
zv'sel ]
29521
99's21 ]
[as
RS
8v'/21
6t°L2T
05°22T
bS'L2T
[Epas
95°LeT
£5°221
85°£2T
65621
5627 1
95°62T 4
85°627 1
STTET |
97°Z€T -

f1 (ppm)

f1 (ppm)

CH,F

]

125 124 123 122 121 120 119 118

126

f1 (ppm)

-10

f1 (ppm)

19F NMR (470 MHz, CDCls)

6b'bEL-

LYYET-

9'bET-

9HET-
ShTbET- \ﬁ
bbbET- -]

£0°bET- ]
hbee- 4
6€"bET- |
LEPET-
9€'bET- |
ocbee-
sevee- ]
vebez- ]
£E°VET- |
TEbET-
0E"bET- |
627°vET-
8T'ET- |
9TET- |
9T HET- ﬁ
STHET-

YTrEL- |
€TVET- |
17bET-
Eraasy
97°6£1- ]
ST6L1-
vz6L1-
zz6l1-
261
12°61-
0z°61-
61°61-
61°641-
81°6/1-
ARTASE
9T'6£1-
ST'6L1-
£T°6L1- 1
TreLT- -

€9°LL-

95
ssue- W
L

© QO
™
L

o)
N
—

[
oM

.

CH,F

~

(52}
N

-179.20
f1 (ppm)

-179.15

-179.30

-179.25

-179.10

T
-234.35
f1 (ppm)

-234.55

-234.45

-234.25

-234.15

-77.53 -77.54 -77.55 -77.56 -77.57

-77.52

f1 (ppm)

T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240
f1 (ppm)

T
20

116



WILEY-VCH

1F{*H} NMR (470 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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19F{*H} NMR (376 MHz, CDCls)
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13C NMR (151 MHz, CDCls)
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19F{*H} NMR (564 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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19F{*H} NMR (126 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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19F{*H} NMR (126 MHz, CDCls)
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2-Methoxy-5-(1,1,1,2,3-pentafluoropropan-2-yl)phenyl trifluoromethanesulfonate (2q)
H NMR (500 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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19F{*H} NMR (126 MHz, CDCls)
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2-(1,3-Dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-7H-purin-7-yl)-N-(4-(1,1,1,2,3-pentafluoropropan-2-

ylphenyl)acetamide (2r)
H NMR (500 MHz, CDCls)
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13C NMR (126 MHz, CDCls)
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19F{*H} NMR (126 MHz, CDCls)
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