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1.1 General Information:

Reaction Setup, Reagents and Solvents: All reactions were carried out under inert argon or nitrogen atmosphere
using standard oven dried round bottom flasks, unless otherwise stated. Organocatalytic reactions performed in 4.0
mL vial. All reagents were used as supplied from commercial sources without further purification unless otherwise
stated. Tetrahydrofuran, Et,0, DCM and toluene were purified by distillation on site under inert atmosphere via the
following processes: P-xylene, toluene, tetrahydrofuran and Et,0 were pre-dried over sodium wire then distilled.
DCM were distilled from calcium hydride under inert atmosphere. EtOAc and n-hexanes were distilled.

Heating source: Modular aluminium Heating Blocks for 4 mL vials and oil bath for large scale reaction

Chromatography: Analytical thin-layer chromatography was performed using precoated Merck aluminium silica
gel plates (Silica gel 60 F;s4). Visualization was by ultraviolet fluorescence (A = 254 and 365 nm) and/or staining
with potassium permanganate (KMnOs) or Ceric Ammonium Molybdate (CAM). Flash colomn column
chromatography was performed using silica gel (230-400 mesh). All ratios of eluents are quoted as v/v.

Chiral HPLC Analysis: Chiral HPLC was carried out using a LC20AD Shimadzu liquid chromatograph with
SPDM20A diode array detector with columns Daicel Chiralpak® IA, Daicel Chiralpak® IB, Daicel Chiralpak® IC,
Daicel Chiralpak® AD, Daicel, Daicel Chiralpak® OD-H columns (4.6 x 250 mm, 5.0 pm) in a mixed solvent system
of heptane and isopropanol at 25 "C unless otherwise stated.

The racemic compounds were prepared treating with Diphenyl phosphate (0.1 equiv.) in p-xylene (0.1 M) at 65-
70°C. Samples for measurement of chiral HPLC were prepared by dissolving of corresponding products in i-PrOH.

NMR Spectroscopy: 'H NMR spectra were recorded on 400 and 600 MHz Bruker spectrometers. Chemical shifts are
reported in parts per million (ppm) and the spectra are calibrated to the resonance resulting from incomplete
deuteration of the solvent (CDCls: 7.26 ppm). 13C NMR spectra were recorded on the same spectrometers with
complete proton decoupling using CDCl; as the internal standard (13CDCl3z: 77.16) 19F NMR spectra were recorded on
same spectrometer. Data are reported as follows: chemical shift §, multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, p = pentet, bs = broad singlet, m = multiplet or combinations thereof (13C and all other nuclides except 1H
are singlets unless otherwise stated. 1H NMR signals are reported in ppm to 2 decimal places and all other nuclide
signals to 1 decimal place. Coupling constants are reported in Hz to a maximum of 3 significant figures.

High Resolution Mass Spectrometry (HRMS): High-resolution mass spectra’s were recorded with a LCQ Fleet
spectrometer and LC-QTOF at the Department of Chemistry at the Charles University. The ionization method is
noted—positive /negative electrospray ionization (+/-ESI), Atmospheric pressure chemical ionization (+/-APCI) or
Electron Impact lonization (+/-EI). Samples for measurement of HRMS were prepared by dissolving of the
corresponding sample in methanol/CH3CN. The masses reported as ‘Found’ and ‘calculated for (Calcd for)’ are the
mass/charge ratios. Measured values are reported to 4 decimal places and are within + 5 ppm of the calculated
value. The calculated values are based on the most abundant isotope unless otherwise stated in the chemical
formula.

Optical Rotations: Measured in spectrophotometric grade CHCI; or EtOAc on AU-Tomatica Polarimeter, Autopol III
using a sodium lamp (A = 589 nm, the sodium D line). [a]p values are reported at the stated temperature, with
concentration in g /100 mL.

Names of the compounds: were generated by the computer program Chem Draw.

Single-Crystal X-Ray diffraction: Crystallographic data for were collected on Bruker D8 VENTURE Kappa Duo
PHOTONIII by IuS micro-focus sealed tube MoKa (A= 0.71073) at a temperature of 120(2) K.

The absolute configuration of the product (30, CCDC 2162666) was confirmed through a single X-ray analysis.
The absolute configurations of other products were assigned tentatively by analogy.


https://en.wikipedia.org/wiki/Sodium#physical

2.1. Catalyst and solvent screening?

(R)-BA (5 mol%), solvent

40 °C (Al Heating Block),
5AMS,72-84h

Supporting information

R
(R)-BAS: R = -SiPhy ROOC
o o (R)-BA6: R = 2,4,6-tricyclohexylphenyl
Z
I l 0" “on ROOC
R

OR

OH

COOR

(R)-BAT7: R = (-)-Menthol

No (R)-BA solvent yield (%)? Dre ee (%)?
1 6 PhCH3 75 1:1 48
2 7 PhCH3 89 10:1 5
3¢ 5 PhCH3 79 >4:1 60
4 5 PhCF3 70 4:1 70
5 5 p-xylene 80 >5:1 90
6 5 EtOAc trace N.D N.D
7 5 (CH2Cl2)2 76 7:1 59
8 5 CHxCl, 57 4:1 50
9 5 PhCI 68 4:1 67
10/ 5 p-xylene 73 >8:1 92

a General conditions unless otherwise noted: 1a (0.11 mmol), 2a (0.10 mmol) and (R)-BA (0.005 mmol), 100 mg 5A
MS in solvent (1.0 mL) at 40 °C in sealed vial; P Isolated yield; ¢ Diastereomeric ratio (dr) was determined by crude
'H NMR; 4 Enantiomeric excess (ee) determined by chiral HPLC analysis; ¢ 0.03 mmol of BOC;0 % used as an

additive; f 0.125 mmol (1.25 equiv.) of 1a in 1.25 mL p-xylene.

2.2. Preparation 3-hvdroxy isoindolin-1-one (2a-2k

3-Hydroxyisoindolin-1-ones (2a-2K) were prepared according to the literature known procedures. 1-3

3-hydroxy-3-(p-tolyl)isoindolin-1-one (2a)

The obtained data of isoindolin-1-one 2a is in correspondence with the literature. 1.3

O White solid, Yield: 89%

128.7,125.4,122.7,122.5,87.2, 20.6.

1H NMR (400 MHz, DMSO0): § 9.19 (s, 1H), 7.63 (d, ] = 7.0 Hz, 1H), 7.52 (td, ] = 7.4, 1.3
Hz, 1H), 7.46 (td, ] = 7.4, 1.1 Hz, 1H), 7.35 (d, ] = 8.2 Hz, 2H), 7.28 (d, ] = 7.4 Hz, 1H), 7.14
(d,] = 8.0 Hz, 2H), 6.82 (bs, 1H), 2.27 (s, 3H).

13C NMR (101 MHz, DMSO0): § 168.3, 151.0, 139.2, 136.9, 132.3, 130.5, 128.8,

HRMS (ESI) m/z: (M+Na)* Calcd for CsH13NNaO; = 262.0838; Found: 262.0839
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3-(4-fluorophenyl)-3-hydroxyisoindolin-1-one (2b)
The obtained data of isoindolin-1-one 2b is in correspondence with the literature

data.l3
o) White solid; Yield: 48%
O - 1H NMR (400 MHz, DMSO0): & 9.26 (s, 1H), 7.65 (d, J = 7.0 Hz, 1H), 7.55 - 7.45 (m, 4H),
7.31 (d,] = 6.4 Hz, 1H), 7.16 (t,] = 8.9 Hz, 2H), 6.96 (bs, 1H).
HO O 13C NMR (101 MHz, DMSO): 6§ 168.2, 161.7 (d, ] = 243.8 Hz), 150.6, 138.4 (d, ] = 2.9
. Hz), 134.3, 132.4, 130.5, 129.0, 127.6 (d,J = 8.4 Hz), 122.6 (d,J = 12.7 Hz), 1149 (d, ] =
2b 21.5 Hz), 86.9.

19F NMR (376 MHz, DMSO): § -115.0 (tt, ] = 8.9, 5.5 Hz).
HRMS (ESI) m/z: (M+Na)-* Calcd for C14H10FNNaO; = 266.0588; Found: 266.0590

3-(4-chlorophenyl)-3-hydroxyisoindolin-1-one (2c)
The obtained data of 2c is in correspondence with the literature data. 2
White solid; Yield: 89%

1H NMR (400 MHz, DMSO): § 9.27 (s, 1H), 7.65 (d, ] = 7.2 Hz, 1H), 7.54 (td, ] = 7.4, 1.3
O NH Hz, 1H), 7.51 - 7.45 (m, 3H), 7.44 - 7.37 (m, 2H), 7.30 (d, ] = 7.4 Hz, 1H), 7.01 (bs, 1H).
d 13C NMR (101 MHz, DMSO): § 168.2, 150.4, 141.2, 132.5, 132.4, 130.5, 129.1, 128.2,
O 127.5,122.7,122.6,86.9

2 Cl HRMS (ESI) m/z: (M+Na)* Calcd for C14H10CINNaO, = 282.0292; Found: 282.0294

3-hydroxy-3-(4-methoxyphenyl)isoindolin-1-one (2d)
The obtained data of 2d is in correspondence with the literature data. 1.3

0 White solid; Yield: 88%
1H NMR (400 MHz, DMSO0): § 9.16 (s, 1H), 7.62 (d, / = 7.3 Hz, 1H), 7.52 (t, ] = 6.7 Hz,
O NH 1H), 7.45 (t, ] = 7.4 Hz, 1H), 7.38 (d, ] = 8.8 Hz, 2H), 7.28 (d, ] = 7.4 Hz, 1H), 6.88 (d, ] =
a 8.8 Hz, 2H), 6.79 (bs, 1H), 3.72 (s, 3H).
O 13C NMR (101 MHz, DMSO0): § 168.2, 158.8, 151.1, 134.0, 132.3, 130.5, 128.7, 126.7,
2d OCH;  122.6,122.4,113.5,87.1,55.1

HRMS (ESI) m/z: (M+Na)* Calcd for C1sH13NNaO3z = 278.0788; Found: 278.0787

3-hydroxy-3-(4-(trifluoromethyl)phenyl)isoindolin-1-one (2e)
The obtained data of isoindolin-1-one 2e is in correspondence with the literature. 1.3
White solid, Yield: 81%

0 1H NMR (400 MHz, DMSO0): § 9.37 (bs, 1H), 7.78 - 7.65 (m, 5H), 7.55 (td, ] = 7.4, 1.4 Hz,
O NH 1H), 7.50 (td, ] = 7.4, 1.2 Hz, 1H), 7.32 (d, ] = 7.1 Hz, 1H), 7.15 (bs, 1H).
13C NMR (101 MHz, DMSO): 168.3, 150.1, 146.8, 132.6, 130.6, 129.30, 128.5, 128.2,
HO O 126.5,125.2 (q,] = 3.8 Hz), 122.7 (d,] = 6.0 Hz), 86.9
26 cr, "“FNMR (376 MHz DMSO0): §-60.9.

HRMS (ESI) m/z: (M+H)*Calcd for CisH10F3NNaO2 = 316.0556; Found: 316.0554
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3-hydroxy-3-(4-vinylphenyl)isoindolin-1-one (2f)
The obtained data of isoindolin-1-one 2fis in correspondence with the literature data.3
White solid, Yield: 90%

o 1H NMR (400 MHz, DMSO0): § 9.24 (s, 1H), 7.65 (d, J = 7.1 Hz, 1H), 7.53 (td, ] = 7.4, 1.3
Hz, 1H), 7.48 (dd, J = 7.3, 1.1 Hz, 1H), 7.44 (s, 4H), 7.31 (d, ] = 7.5 Hz, 1H), 6.91 (s, 1H),
O NH 6.71 (dd, ] = 17.7, 10.9 Hz, 1H), 5.81 (dd, ] = 17.7, 0.9 Hz, 1H), 5.25 (dd, J = 10.9, 0.9 Hz,
HO O 1H)
13C NMR (101 MHz, DMSO): § 168.3, 150.7, 141.7, 136.6, 136.1, 132.3, 130.5, 128.9,
2f = 126.0,125.7,122.7,122.5,114.5, 87.2.

HRMS (ESI) m/z: (M+Na)- Calcd for C16H1sNNaO, = 274.0838; Found: 274.0839

3-hydroxy-3-phenylisoindolin-1-one (2g)
The obtained data of isoindolin-1-one 2g is in correspondence with the literature.3
White solid, Yield: 93%
1H NMR (400 MHz, DMSO): § 9.23 (s, 1H), 7.63 (dt,J = 7.2, 1.1 Hz, 1H), 7.52 (td, ] = 7 4,
NH 1.3 Hz, 1H), 7.49 - 7.44 (m, 3H), 7.37 - 7.25 (m, 4H), 6.89 (bs, 1H).
13C NMR (101 MHz, DMSO): § 168.3, 150.8, 142.1, 132.3, 130.6, 128.9, 128.2, 127.7,
HO O 125.4,122.7,122.5,87.2

HRMS (ESI) m/z: (M+Na)* Calcd for C14H1:NNaO; = 248.0682; Found: 248.0683

3-hydroxy-3-(m-tolyl)isoindolin-1-one (2h)
The obtained data of isoindolin-1-one 2h is in correspondence with the literature data.2

o White solid, Yield: 66%
1H NMR (400 MHz, DMSO): § 9.20 (s, 1H), 7.63 (d, J = 7.3 Hz, 1H), 7.52 (td, ] = 7.4, 1.3
O Hz, 1H), 7.46 (td, ] = 7.4, 1.1 Hz, 1H), 7.32 - 7.26 (m, 3H), 7.24 (t,] = 7.6 Hz, 1H), 7.10 (d,

13C NMR (101 MHz, DMSO): § 168.3, 150.9, 142.1, 137.2, 132.3, 130.6, 128.87, 128.3,
128.1,125.9,122.7,122.6,122.5,87.2,21.1
HRMS (ESI) m/z: (M+Na)* Calcd for C1sH13NNaO; = 262.0838; Found: 262.0840

NH
o O J=17.2 Hz, 1H), 6.85 (bs, 1H), 2.28 (s, 3H).

3-hydroxy-3-(o-tolyl)isoindolin-1-one (2i)

The obtained data of isoindolin-1-one 2i is in correspondence with the literature
data.23

White solid; Yield: 51%

1H NMR (400 MHz, DMSO): § 9.08 (s, 1H), 7.90 (dd, J = 7.5, 1.7 Hz, 1H), 7.67 (dd, ] =
6.5,1.2 Hz, 1H), 7.56 - 7.48 (m, 2H), 7.27 - 7.20 (m, 2H), 7.16 (d, ] = 6.8 Hz, 1H), 7.07 (d,
J=7.1Hz, 1H), 6.75 (bs, 1H), 1.85 (s, 3H).

13C NMR (101 MHz, DMSO): 6 168.6, 149.9, 138.7, 135.1, 132.4, 131.8, 128.9, 128.0,
127.1,125.6,122.5,122.4,86.9,19.9

HRMS (ESI) m/z: (M+Na)* Calcd for C1sH13NNaO; = 262.0838; Found: 262.0838

3-hydroxy-3-(naphthalen-2-yl)isoindolin-1-one (2j)
The obtained data of isoindolin-1-one 2j is in correspondence with the literature
data.13
White solid, Yield: 68%
1H NMR (400 MHz, DMSO0): § 9.36 (s, 1H), 8.14 (d, ] = 1.5 Hz, 1H), 7.96 (dd, ] = 5.5, 4.1
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Hz, 1H), 7.87 (dd, ] = 9.8, 7.1 Hz, 2H), 7.71 - 7.66 (m, 1H), 7.49 - 7.43 (m, 4H), 7.45 (dd, ]

= 8.6, 1.8 Hz, 1H), 7.34 (dt, ] = 7.7, 0.9 Hz, 1H), 7.07 (bs, 1H).

13C NMR (101 MHz, DMSO): § 168.4, 150.7, 139.5, 132.6, 132.4, 130.7, 129.0, 128.1,
OH 127.9,127.4,126.3,126.2,124.0, 123.9, 122.8, 122.6, 87.4

HRMS (ESI) m/z: (M+Na)- Calcd for C1sH13NNaO, = 298.0838; Found: 298.0834

3-(furan-2-yl)-3-hydroxyisoindolin-1-one (2Kk)
The obtained data of isoindolin-1-one 2Kk is in correspondence with the literature dat.13
pale yellow solid; Yield: 78%

1H NMR (400 MHz, DMSO): § 9.33 (s, 1H), 7.67 - 7.57 (m, 2H), 7.58 - 7.46 (m, 2H),
NH 7.03(s, 1H), 6.49 (dd, ] = 3.3, 0.9 Hz, 1H), 6.41 (dd, = 3.3, 1.8 Hz, 1H).
= 13C NMR (101 MHz, DMSO): § 168.0, 153.7, 148.1, 142.9, 132.3, 130.7, 129.4, 122.9,

122.6,110.3,106.8, 83.8
HRMS (ESI) m/z: (M+Na)* Calcd for C12HyNNaO3z = 238.0476; Found: 238.0475

2.3 General procedures for synthesis Isoindolinones (21-2p)4

General procedure | General procedure Il General procedure Il
NBS, (BzO),, CHCI PhB(OH),, Pd(PPh NBS, AIBN,
@f ( 3= R T A Br (OH),, Pd(PPhg), . N Bh N
| > L ?
= 85 °C, 24h, Z>CN  Na,CO3 DME:H,0 (2:1) T~ oN ACN:H,O (4:1),
100 °C, 24h 80 °C, 1to 3h
General procedure IV 0
X
R, KOH, N
BN~ > Ry _J_NH
ACN:H,0 (10:1),
t, 3h HO™ Ph

Scheme S1: Synthesis of 3-Hydroxy Isoindolinones 21-2n

General procedure I

A solution of corresponding 2-methylbenzonitrile (1.00 equiv.) in dry CHCl3 (45 mL) was prepared under argon and
N-bromosuccinimide (1.15 equiv.) and a catalytic amount of benzoyl peroxide were added. The reaction mixture
was stirred for 24 h at 85 °C. After that, the reaction mixture was cooled to ambient temperature and the
succinimide was removed by filtration and washed with EtOAc (40 mL). The solvent was evaporated under reduced
pressure. Purification by column chromatography on silica (n-hexane/EtOAc = 2:1) afforded compound.

b. General procedure II:
To a solution of corresponding 2-cyanobenzyl bromides (1.00 equiv.) in 1,2-dimethoxy-ethane (1.6 mL) and water

(0.8 mL) was added corresponding boronic acid (1.2 equiv.), sodium carbonate (2.1 equiv.) and Tetrakis(triphenyl-
phosphine) palladium(0) (0.01 equiv.). The mixture was vacuum flushed with nitrogen and then heated to 100 °C
overnight. The solvent was removed and the residue was purified by column chromatography (n-hexane/EtOAc;
20:1) afforded compounds.

c. General procedure III
A solution of corresponding 2-benzylbenzonitrile (1.00 equiv.), N-Bromosuccinimide (3.5 equiv.) and AIBN (0.1

equiv.) in CH3CN:H,0 4:1 (3.5 mL) was heated at 80°C with stirring. After complete consumption of starting
material, reaction mixture cooled to room temperature, the solvent was removed under reduced pressure. The
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residue obtained dissolved in dichloromethane was washed with water. The organic phase was dried over Na;SO4
and concentrated invacuo. The crude product was purified by column chromatography (n-hexane/EtOAc; 20:2)
afforded compounds.

d. General procedure IV

To a solution of corresponding 2-benzoylbenzonitrile (1.00 equiv.) in acetonitrile: H,0 (10:1), was added KOH (0.3
equiv.) and the mixture was stirred at room temperature until completion of the reaction (1-3h). Then the solution
was diluted with dichloromethane and washed with 1N HCI followed by water. Organic layer dried over Na;SOs,
filtered and concentrated in vacuo. The crude product was purified by flash column chromatography (n-
hexane/EtOAc; 3:1 to 2:1) afforded compounds

2-(bromomethyl)-4-chlorobenzonitrile (S1)
White solid (Yield 57%), The obtained data of isoindolin-1-one is in correspondence with

Cl Br literature data.*
\©f\ 1H NMR (400 MHz, CDCl3): § 7.61 (d, J = 8.3 Hz, 1H), 7.56 (d, J = 2.0 Hz, 1H), 7.42 (s, 1H), 4.58
CN (s, 2H).
S1 13C NMR (101 MHz, CDCl3): 6 143.0, 139.9, 134.3,130.9, 129.5, 116.1, 110.9, 28.4.
HRMS (EI) m/z: (M)+* Calcd for CsHsBrCIN = 228.9294; Found: 228,9284

2-(bromomethyl)-5-fluorobenzonitrile (S2)
Brown oil (Yield 61%)
1H NMR (400 MHz, CDCl3): § 7.55 (dd, J = 8.7, 5.2 Hz, 1H), 7.36 (dd, ] = 7.9, 2.7 Hz, 1H), 7.31

gr (td,J=8.3,2.7 Hz, 1H), 4.61 (s, 2H).
13C NMR (101 MHz, CDCl3): § 161.8 (d, ] = 252.3 Hz), 137.5 (d, ] = 3.9 Hz), 132.7 (d, ] = 8.6 Hz),
F CN
s2

121.0 (d,/ =21.5Hz), 120.1 (d,J = 25.0 Hz), 115.7 (d, ] = 2.8 Hz), 114.0 (d, ] = 9.6 Hz), 28.5.
19F NMR (376 MHz, CDCl3): § -109.8 (td, / = 7.9, 5.1 Hz).
HRMS (EI) m/z: (M)* Calcd for CsHsBrFN = 212.9589; Found: 212.9580

4-bromo-2-(bromomethyl)benzonitrile (S3)
White solid (Yield 64%)
Br Br 1H NMR (400 MHz, CDCl;): 6 7.72 (s, 1H), 7.57 (dd, / = 8.3, 1.6 Hz, 1H), 7.52 (d, / = 8.3 Hz, 1H),
\©f\ 4.57 (s, 2H).
CN  13C NMR (101 MHz, CDCl3): 6. 142.9, 134.3, 133.8, 132.4, 128.2,116.2,111.3, 28.3
S3 HRMS (EI) m/z: (M)+ Calcd for CsHsBrzN = 272.8789; Found: 272.8780

2-benzyl-4-chlorobenzonitrile (S4)
White solid (Yield 79%). The obtained data of isoindolin-1-one is in correspondence with

13C NMR (101 MHz, CDCls): § 147.0, 139.6, 137.9, 134.0, 130.4, 129.1, 129.0, 127.5, 127.1,
117.5,111.1, 40.1
HRMS (APCI) m/z: (M+H)* Calcd for C14Hi11CIN = 228.0575; Found: 228.0584.

Cl Ph literature data.4
\©f\ 1H NMR (400 MHz, CDCl5): 6 7.58 (d, / = 8.3 Hz, 1H), 7.38 - 7.23 (m, 7H), 4.19 (s, 2H).
CN
S4

2-benzyl-5-fluorobenzonitrile (S5)
Yellowish oil, Yield 81%
1H NMR (400 MHz, CDCl3): 6 7.33 (d,/ = 1.8 Hz, 1H), 7.31 (d, ] = 1.6 Hz, 2H), 7.30 (d, / = 1.4 Hz,
1H), 7.27 - 7.17 (m, 5H), 4.17 (s, 2H).
13C NMR (101 MHz, CDCls): 6 160.6 (d, J = 248.5 Hz), 141.2 (d, J = 3.7 Hz), 138.6, 132.0 (d, ] =
8.1 Hz), 129.0, 128.9, 126.9, 120.6 (d,J = 21.1 Hz), 119.4 (d, ] = 24.5 Hz), 117.1 (d, ] = 2.9 Hz),
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ph 113.7 (d,] = 9.2 Hz), 39.55.
19F NMR (376 MHz, CDCls): 6 -114.09 (td, ] = 7.9, 5.5 Hz).

F CN' HRMS (ESI) m/z: (M+Na)* Calcd for C14H:10FNNa = 234.0689; Found: 234.0691

S5

2-benzyl-4-bromobenzonitrile (S6) {In this case boronic acid (2.2 equiv.), sodium carbonate (4.2 equiv.) used}
Colorless lequid, (Yield 95%)

1H NMR (400 MHz, CDCls): 6 7.71 (d, ] = 8.2 Hz, 1H), 7.62 - 7.52 (m, 4H), 7.50 - 7.39 (m, 3H),
7.38 - 7.29 (m, 4H), 7.28 - 7.23 (m, 1H), 4.28 (s, 2H).

13C NMR (101 MHz, CDCl3): & 145.9, 145.4, 139.3, 138.8, 133.4, 129.1, 129.0, 128.8, 128.8,
128.6,127.3,126.8,125.6,118.4,111.2,40.4

HRMS (ESI) m/z: (M+Na)* Calcd for C20HisNNa = 292.1097; Found: 292.1099

Ph
Ph

.

S6

2-benzoyl-4-chlorobenzonitrile (S7)*
White solid (Yield 83%)
1H NMR (400 MHz, CDCl3): 6 7.80 (dd, J = 8.4, 1.3 Hz, 2H), 7.77 (dd, J = 8.1, 0.6 Hz, 1H), 7.70 -

(0]
mﬁkPh 7.65 (m, 1H), 7.65 - 7.60 (m, 2H), 7.56 - 7.50 (m, 2H).
13C NMR (101 MHz, CDCls): § 192.4, 143.2, 139.1, 135.4, 135.3, 134.4, 131.6, 130.4, 130.2,
CN  129.0,116.3,110.3

7 HRMS (ESI) m/z: (M+Na)* Calcd for C14HsCINNaO = 264.0187; Found: 264.0186

2-benzoyl-5-fluorobenzonitrile (S8)
White solid (430 mg; 81%)
1H NMR (400 MHz, CDCl;): 6 7.83 - 7.78 (m, 2H), 7.74 - 7.66 (m, 2H), 7.60 - 7.50 (m, 3H), 7.42

0
o (ddd,J=8.6,7.8,2.6 Hz, 1H).
13C NMR (101 MHz, CDCls): § 192.7, 163.5 (d, ] = 256.2 Hz), 137.9, 136.0, 134.1, 132.8 (d, ] =
F CN
S8

8.9 Hz), 130.3,128.9, 121.6 (d, ] = 25.0 Hz), 119.6 (d, ] = 21.3 Hz), 116.0, 114.4 (d, ] = 9.7 Hz).
19F NMR (376 MHz, CDCls): § -105.2
HRMS (ESI) m/z: (M+Na)- Calcd for C14Hs FNNaO = 248.0482; Found: 248.0482

3-benzoyl-[1,1'-biphenyl]-4-carbonitrile (S9)
Colorless lequid (220 mg, 93%)
1H NMR (400 MHz, CDCl3): 6 7.93 - 7.81 (m, 5H), 7.70 - 7.64 (m, 1H), 7.63 - 7.57 (m, 2H),

397
)
Ph on  7.56-7.43 (m, 5H)
13C NMR (101 MHz, CDCls): § 193.9, 145.3, 142.3, 138.3, 136.1, 134.7, 134.1, 130.5, 129.75,
CN
S9

129.4,129.2,128.9,128.5,127.4,117.2, 110.4.
HRMS (ESI) m/z: (M+Na)* Calcd for C20H:3NNaO = 306.0889; Found: 306.0891

5-chloro-3-hydroxy-3-phenylisoindolin-1-one (21)*
o White solid (150 mg; 82%)
O NH 1H NMR (400 MHz, DMSO): § 9.39 (s, 1H), 7.66 (d, / = 8.0 Hz, 1H), 7.53 (dd, J = 8.0, 1.8 Hz,
cl 1H), 7.52 - 7.47 (m, 2H), 7.42 - 7.27 (m, 4H), 7.06 (s, 1H).
HO O 13C NMR (101 MHz, DMSO0): 6 167.2, 152.7,141.3, 137.0, 129.4, 129.3, 128.3, 128.0, 125.50,
2l 124.5,122.8,86.9.
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HRMS (ESI) m/z: (M+Na)- Calcd for C14H1CINNaO, = 282.0292; Found: 282.0293

6-fluoro-3-hydroxy-3-phenylisoindolin-1-one (2m)
White solid (300 mg; 79%)
0 1H NMR (400 MHz, DMSO0): § § 9.41 (s, 1H), 7.53 - 7.45 (m, 2H), 7.39 - 7.32 (m, 4H), 7.32 -
F O » 7.27 (m, 1H), 6.96 (s, 1H).
13C NMR (101 MHz, DMSO0): 6 167.0 (d, J = 3.2 Hz), 162.6 (d, ] = 245.4 Hz), 146.7, 141.7,
HO O 133.0 (d,/ = 8.4 Hz), 128.2, 127.8, 125.4, 124.9 (d, ] = 8.7 Hz), 119.5 (d, ] = 23.5 Hz), 109.2 (d,
J=23.4Hz)87.0
19F NMR (376 MHz, DMSO): § 112.7 (td, ] = 8.4, 5.4 Hz)
HRMS (ESI) m/z: (M+Na)* Caled for C14H10FNNaO, = 266.0588; Found: 266.0588

2m

3-hydroxy-3,5-diphenylisoindolin-1-one (2n)
White solid (170 mg; 80%)
0 1H NMR (400 MHz, DMSO0): § 9.29 (s, 1H), 7.77 (dd, = 7.9, 1.5 Hz, 1H), 7.72 (d, ] = 7.8 Hz,
NH 1H), 7.58 - 7.50 (m, 3H), 7.46 (t,] = 7.4 Hz, 2H), 7.40 - 7.33 (m, 3H), 7.29 (t, ] = 7.2 Hz, 1H),
7.01 (s, 1H).
HO O 13C NMR (101 MHz, DMSO): § 168.0, 151.7, 144.3, 142.0, 139.2, 129.7, 129.0, 128.2, 128.1,
127.81,127.6,127.0,125.5,123.2,120.7, 87.3.
HRMS (ESI) m/z: (M+Na)* Calcd for C20H1sNNaO2 = 324.0995; Found: 324.0995

5,6-dichloro-3-hydroxy-3-phenylisoindolin-1-one (20)
The obtained data of 20 is in correspondence with the literature data.!

0 pale yellow solid; Yield: 78%
cl NH 1H NMR (400 MHz, DMSO): § 9.55 (s, 1H), 7.87 (s, 1H), 7.57 (s, 1H), 7.50 (d, ] = 6.8 Hz, 2H),
7.40 - 7.30 (m, 3H), 7.14 (s, 1H).

HO O 13C NMR (101 MHz, DMSO): 6 166.0, 150.6, 140.9, 135.1, 132.2, 131.1, 128.4, 128.1, 125.5,
125.03,124.6,86.8

HRMS (ESI) m/z: (M+Na)- Calcd for C14HoCl,NNaO, = 315.9903 ; Found: 315.9906

3-hydroxy-2-methyl-3-phenylisoindolin-1-one ( 2p)

0 The obtained data of 2p is in correspondence with literature data.!
N-M pale yellow solid, Yield 84%
© 1H NMR (400 MHz, DMSO): 6 7.71 (d,] = 6.2 Hz, 1H), 7.58 - 7.46 (m, 2H), 7.43 - 7.24 (m,

HO O 6H), 7.01 (bs, 1H), 2.69 (s, 3H).

13C NMR (101 MHz, DMSO0): § 166.8, 149.9, 140.0, 132.7, 130.8, 129.5, 129.0, 128.5, 126.13,
123.1,122.8,90.4, 39.9, 24.0
HRMS (ESI) m/z: (M+Na)* Calcd for C1sH13NNaO; = 262.0838; Found: 262.0841

2p

3.1 General Procedure (V) for the Preparation of a-monofluoro-f-ketosulfones

LHMDS, THF (0]
Oy P 0 . . O P
S_F -78 °C, 30 min S
)J\ PN - R
Ry O > I
then H30", -78 °C
rt

Scheme S2: Synthesis of a-monofluoro-f-ketosulfones (1a, 1i and 1j)
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General Procedure (V): A Schlenk tube charged with fluoromethyl phenyl sulfone (PhSO,CH>F) (1.0 equiv.) and
respective ester (1.2 equiv.) in THF (0.2 M) and cooled to -78 2C, followed by 1.0 M LHMDS in THF (1.2 equiv.) was
added dropwise to above mixture at -78 2C, under the N, atmosphere. The reaction mixture was then stirred at -78
oC for next 30 min, followed by adding saturated HCl water solution (2 mL) at same temperature, and stirred for
about 20-30 min at rt. The mixture was extracted with EtOAc (20 Ml x 3), and the combined organic phase was dried
over MgSO0,. Filtered and concentrated in vacuo. The crude product was purified by flash column chromatography
(n-hexanes/EtOAc; 3:1) afforded compounds 1a, 1i and 1j

1-fluoro-1-(phenylsulfonyl)propan-2-one (1a)s
White solid 94%

0. 0 1H NMR (400 MHz, CDCl3): § 7.97 - 7.91 (m, 2H), 7.80 - 7.74 (m, 1H), 7.66 - 7.60 (m,
\S%CHs 2H), 5.46 (d, ] = 49.0 Hz, 1H), 2.36 (d, ] = 3.9 Hz, 3H).
F 13C NMR (101 MHz, CDCl;): 8 195.6 (d, ] = 21.8 Hz), 135.5, 135.0, 129.8, 129.7, 101.6 (d,
1a J=234.3 Hz), 27.6

19F NMR (376 MHz, CDCI3): §=-179.5 (qd,/ =48.9 Hz, /] = 3.8 Hz)
HRMS (ESI) m/z: (M+NA)* Calcd for CoHoFNO3S = 239.0149; Found: 239.0151

1-fluoro-1-(phenylsulfonyl)butan-2-one (1i)>
White solid 96%
1H NMR (400 MHz, CDCl3): 6 7.92 (d, ] = 7.8 Hz, 2H), 7.75 (t,] = 7.5 Hz, 1H), 7.68 - 7.56
o, 0 @ (m, 2H), 5.49 (dd, = 48.9, 0.8 Hz, 1H), 2.89 - 2.73 (m, 1H), 2.67 - 2.49 (m, 1H), 1.06 (t,J
SW = 7.1 Hz, 3H).
©/ F 13C NMR (101 MHz, CDCl3): 6 198.6 (d, J = 20.8 Hz), 135.4, 135.1, 129.7, 129.6, § 101.4
i (d,J=234.3 Hz), 33.7,6.7,6.7.
19F NMR (376 MHz, CDCls): 6 -181.5 (d, / = 48.9 Hz).
HRMS (ESI) m/z: (M+Na)* Calcd for C10H11FNO3S = 253.0305; Found: 253.0303

1-fluoro-1-(phenylsulfonyl)pentan-2-one (1j)
Colorless oil, 93% yield
1H NMR (400 MHz, CDCl3): 6 7.92 (d,J = 7.7 Hz, 2H), 7.75 (t, ] = 7.5 Hz, 1H), 7.62 (t, ] =

o, 0 9 7.9 Hz, 2H), 5.46 (d, ] = 48.9 Hz, 1H), 2.84 - 2.66 (m, 1H), 2.57 - 2.49 (m, 1H), 1.66 - 1.57
@SW)K/\ (m, 2H), 0.91 (t, ] = 7.4 Hz, 3H).
F 13C NMR (101 MHz, CDCl3): § 197.9 (d, ] = 20.6 Hz), 135.4, 135.2, 129.8, 129.6, 101.4 (d,
1i ] =234.4Hz),42.0,42.0,16.1,16.1, 13.5.

19F NMR (376 MHz, CDCl5): 5 -181.30 (d, ] = 48.9 Hz).

VB-A-847 HRMS (ESI) m/z: (M+Na)* Calcd for C11H13FNOsS = 267.0462; Found: 267.0463

10
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3.2 General modified Procedure for the Preparation of 1-fluoro-1-(phenylsulfonyl)propan-2-one
(1b-1h)é

General Procedure (VI) General Procedure (VII)

o) S N o)

SH O O . S A S

R_/ | pyridine, Et,O = | | CS,CO3, NFSI, ACN R{j/Fjik N W)k
N HsC CHs > R - = o RT J ¢
& i, 12 h OH i, 3-6 h

General Procedure (VIIl) | @d- KOH, ACN, rt

15-20 min

o 0 9 0
S sw)k ~ mCPBA, DOM, PN Sﬁ)k
N F 8-12h R _ F
General Procedure (IX) b

Scheme S3: Synthesis of 1-fluoro-1-(phenylsulfonyl)propan-2-one (1b-1h)

General Procedure (VI): (reactions performed on 4.0 mmol scale) To ice cold mixture of respective thiol (1.0
equiv.) and a-chloro acetyl acetone (1.0 equiv.) in diethyl ether (1.0 M) was slowly added pyridine (1.1 equiv.) for a
period of 1-3 min. The reaction mixture was vigorously stirred at room temperature for 12 h. Then, additional
diethyl ether (15 mL) was added to the reaction mixture, and crude compound was filtered through sintered funnel,
and the filtrate containing crude compound was concentrated in vacuo and purified by flash column
chromatography (n-hexanes: EtOAc; 100:5) as eluent to obtain the expected a-sulfenyl 3-diketone compounds xx-xx.

General Procedure (VII): (reactions performed on 3.0 mmol scale)

To solution of a-sulfenyl 3-diketone (1.0 equiv.) in CH3CN (0.25 M) was added anhydrous Cs;CO3 (1.2 equiv). The
reaction mixture was stirred at room temperature until it turns into a white turbid heterogeneous reaction mixture
(generally 2 h). The round-bottom flask was then placed under the ice bath, and NFSI (1.1 equiv) was added slowly
to the above reaction mixture over 10 min. After stirring for extra 5 min the ice bath was removed, and stirring was
continued at room temperature for 4 h. Then, the crude product was filtered through sintered funnel, and the
residue was washed with EtOAc (5 mL x 2). The filtrate containing crude compound was concentrated in vacuo and
purified by flash column chromatography (n-hexanes: EtOAc; 100:5) as eluent to obtain the inseparable mixture of
a,a-fluoro sulfenyl B-diketones (major product) along with a-Fluoro -ketosulfide (minor product), which further
used for next step. (Products ratio can be determined from NMR)

Note: according to previous report ¢ we should obtain a-fluoro B-ketosulfides as sole product following reported (above
General Procedure (VII) protocol, but we observed formation of inseparable mixture of a,a-fluoro sulfenyl [-diketones
(major product) along with expected a-Fluoro (3-ketosulfide (minor product) (Probably reaction didn’t work on large
scale experiments as reported) ; so to obtain exclusively only a-Fluoro f3-Ketosulfides extra additional step is
performed. i.e General Procedure (VIII).

General Procedure (VIII): (reactions performed on 2.0 mmol scale)

To solution of mixture of a,a-fluoro sulfenyl 3-diketones and a-Fluoro (3- Ketosulfide (1.0 equiv.) in CH3CN (0.1 M)
was added 0.1 N KOH solution (approx. 1 equiv. with respect to a,a-fluoro sulfenyl 3-diketone) dropwise over 1 min,
The reaction mixture was stirred at room temperature for next 15-20 min (turns dark-red). Quench reaction with
1IN HCI (3 ml). The residue was dissolved in EtOAc (25 mL) and washed with 3 ml of H,0. The organic phase was

11



Supporting information

separated and dried properly over MgSQ,, filtered and later concentrated in vacuo, which is used for next step
without further purification.

General Procedure (IX):

To a well-stirred solution of a-Fluoro - Ketosulfide (1.0 equiv.) in DCM (0.1 M) was added m-CPBA (70%, 4 equiv.)
at room temperature, and the reaction mixture was stirred at room temperature for 12 h. Then, the saturated
aqueous sodium sulfite solution was added to the reaction mixture, and stirring was continued at room temperature
for further 2 h. The crude compound was extracted into DCM (15 mL x 3) and dried over anhydrous Na,SO4 and
concentrated in vacuo. The crude product was purified by flash column chromatography (n-hexanes/EtOAc; 3:1)
afforded sulfone compounds (S10-S16).

(E)-4-hydroxy-3-(p-tolylthio)pent-3-en-2-one (S10)¢
The obtained data of isoindolin-1-one is in correspondence with the literature.¢
oily solid; yield: 83%.

O
/@sjl\)g 1H NMR (400 MHz, CDClz): § 7.09 (d, ] = 8.0 Hz, 2H), 6.99 (d, ] = 8.3 Hz, 2H), 2.34
Me OH (s, 6H), 2.30 (s, 3H).
$10

13C NMR (101 MHz, CDCl3): 6 198.3, 135.2, 134.3, 130.1, 125.0, 102.2, 24.5, 20.9.
HRMS (ESI) m/z: (M+H)*Calcd for C12H150.S = 223.0787; Found: 223.0788

(E)-3-((4-chlorophenyl)thio)-4-hydroxypent-3-en-2-one (S11) 6

770-798 The obtained data of isoindolin-1-one is in correspondence with the literature. 6
0 White solid; yield: 85%
S 1H NMR (400 MHz, CDCl3): § 7.33 - 7.23 (m, 2H), 7.08 - 7.01 (m, 2H), 2.35 (s, 6H).
/©/ | 13C NMR (101 MHz, CDCl3): § 198.4, 136.5,131.2, 129.4, 126.0, 101.4, 24.5.
Cl . OH HRMS (ESI) m/z: (M+H)- Calcd for C11H12Cl0,S = 243.0241; Found: 243.0239
11

(E)-3-((4-((11-oxidaneyl)-15-methyl)phenyl)thio)-4-hydroxypent-3-en-2-one (S12) 6
The obtained data of isoindolin-1-one is in correspondence with the literature. 6
White solid 80%

0
/©/S/\fk 1H NMR (400 MHz, CDCI3): 6 7.04 (d, ] = 8.8 Hz, 2H), 6.84 (d, J = 8.8 Hz, 2H), 3.78
HaCO oy  ($3H),235(s, 6H).
12

13C NMR (101 MHz, CDCl3): 6 198.1, 158.1, 132.8, 128.5, 127.0, 115.0, 103.2, 55.53,
24.6

HRMS (ESI) m/z: (M+Na)* Calcd for C12H14NaOsS = 261.0556; Found: 261.0559

(E)-3-((3-chlorophenyl)thio)-4-hydroxypent-3-en-2-one (S13)
The obtained data of isoindolin-1-one is in correspondence with the literature. ¢
o Yellowish oil 79%

cl S 1H NMR (400 MHz, CDCls): & 7.20 (t, ] = 7.9 Hz, 1H), 7.11 (ddd, ] = 7.9, 2.0, 1.0 Hz, 1H),
\© | 7.05 (t,] = 1.9 Hz, 1H), 6.97 (ddd, J = 7.8, 1.8, 1.0 Hz, 1H), 2.33 (s, 6H).
OH 43¢ NMR (101 MHz, CDCl5): § 198.55, 140.20, 135.46, 130.39, 125.60, 124.43, 122.83,

s13 100.99, 100.97, 24.52.
HRMS (ESI) m/z: (M+Na)-* Calcd for C11H11CINaO,S = 265.0060; Found: 265.0060

(E)-3-((2-ethylphenyl)thio)-4-hydroxypent-3-en-2-one (S14)
Yield: 80%
1H NMR (400 MHz, CDCl3): 6 7.18 (dd, ] = 7.1, 1.9 Hz, 1H), 7.15 - 7.07 (m, 2H), 6.85

12
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(dd,] = 7.5, 1.7 Hz, 1H), 2.77 (q,] = 7.5 Hz, 2H), 2.31 (s, 6H), 1.30 (t, ] = 7.5 Hz, 3H).

13C NMR (101 MHz, CDCls): § 198.4, 140.4, 136.0, 128.7, 126.8, 125.2, 123.2, 101.0,
101.0, 26.4, 24.4, 14.2

HRMS (ESI) m/z: (M+ Na)* Calcd for C13H16NaO,S = 259.0763; Found: 259.0763

(E)-3-((2,4-dimethylphenyl)thio)-4-hydroxypent-3-en-2-one (S15)

CHs o)
HsC OH
s15

Yield : 81%

1H NMR (400 MHz, CDCls): § 6.99 (s, 1H), 6.94 (d, ] = 8.7 Hz, 1H), 6.73 (d, ] = 7.9 Hz,
1H), 2.35 (s, 3H), 2.31 (s, 6H), 2.28 (s, 3H).

13C NMR (101 MHz, CDCl3): § 198.3, 134.6, 134.3, 133.1, 131.4, 127.5, 123.0, 101.2,
101.2, 24.4, 20.8,19.6

HRMS (ESI) m/z: (M+Na)* Calcd for C13H16NaO,S = 259.0763; Found: 259.0765

(E)-4-hydroxy-3-(naphthalen-2-ylthio)pent-3-en-2-one (S16) 6

o]

S$16

The obtained data of isoindolin-1-one is in correspondence with the literature. ¢

White solid; yield: 77%

1H NMR (400 MHz, CDCl3): § 7.81 - 7.75 (m, 2H), 7.71 (d, / = 8.3 Hz, 1H), 7.50 - 7.44
(m, 1H), 7.44 - 7.38 (m, 2H), 7.28 - 7.23 (m, 2H), 2.37 (s, 6H).

13C NMR (101 MHz, CDCl3): § 198.5, 135.4, 134.0, 131.6, 129.0, 127.9, 127.0, 126.9,
125.5,123.7,121.9,101.6, 24.5

HRMS (ESI) m/z: (M+ Na)* Calcd for C1sH14NaO,S = 281.0607; Found: 281.0606

1-fluoro-1-(p-tolylthio)propan-2-one (S17) ¢

The obtained data of isoindolin-1-one is in correspondence with the literature. ¢
Colorless oil; yield: 73% (2 steps)

1H NMR (400 MHz, CDCl3): 6 7.44 (d,] = 8.1 Hz, 2H), 7.18 (d, ] = 8.0 Hz, 2H), 5.97 (d, ]
=52.3 Hz, 1H), 2.37 (s, 3H), 2.13 (d, / = 2.8 Hz, 3H).

13C NMR (101 MHz, CDCl3): 6 199.7 (d, J = 26.9 Hz), 140.0, 134.5 (d,] = 1.8 Hz), 130.3,
125.5,99.8 (d,J = 235.6 Hz), 26.3, 21.3

19F NMR (376 MHz, CDCl3): § -159.1 (dq,J/ = 52.3, 2.8 Hz).

HRMS (ESI) m/z: (M+Na)* Calcd for C10H110ONaFS = 221.0407; Found: 221.0408

1-((4-chlorophenyl)thio)-1-fluoropropan-2-one (S18) ¢

O

SO

S$18

The obtained data of isoindolin-1-one is in correspondence with the literature. ¢
Colorless oil; yield: 76% (2 steps)

1H NMR (400 MHz, CDCl3): 6 7.47 (d, ] = 8.7 Hz, 2H), 7.33 (d, ] = 8.7 Hz, 2H), 5.97 (d, ]
=52.2 Hz, 1H), 2.14 (d, ] = 2.9 Hz, 3H).

13C NMR (101 MHz, CDCl3): 6§ 199.1 (d, ] = 26.8 Hz), 136.2, 135.5, 135.4, 129.7, 127.74,
127.7,99.3 (d,] = 236.3 Hz). 26.3

19F NMR: (376 MHz, CDCl3): 6 -159.2 (dq, / = 52.2, 2.9 Hz).

HRMS (ESI) m/z: (M+Na)* Calcd for CsHsCIFNaOS = 240.9866; Found: 240.9838

1-fluoro-1-((4-methoxyphenyl)thio)propan-2-one (S19)

The obtained data of isoindolin-1-one is in correspondence with the literature. ¢

Pale yellow oil; yield: 67% (2 steps)

1H NMR (400 MHz, CDCl3): 6 7.48 (d, ] = 9.0 Hz, 2H), 6.90 (d, ] = 8.8 Hz, 2H), 5.92 (d, J
=52.1 Hz, 1H), 3.83 (s, 3H), 2.10 (d, / = 2.9 Hz, 3H).

13



Supporting information

s._F  13CNMR (101 MHz, CDCls): § 200.0 (d, ] = 27.4 Hz), 161.1, 136.7 (d, ] = 1.9 Hz), 119.1,
g /©/ /\\[ 115.0,99.7 (d, ] = 235.2 Hz), 55.4, 26.3

o O 19F NMR: (376 MHz, CDCls) 8 -159.7 (dq, ] = 52.8, 3.0 Hz).

S19 HRMS (ESI) m/z: (M+Na)* Calcd for C10H1:FNaO,S = 237.0356; Found: 237.0357
1-((3-chlorophenyl)thio)-1-fluoropropan-2-one (S20)
The obtained data of isoindolin-1-one is in correspondence with the literature.
0o Colorless oil; yield: 71% (2 steps)

cl Sﬁ)k 1H NMR (400 MHz, CDCls): § 7.53 (s, 1H), 7.42 (d, ] = 7.6 Hz, 1H), 7.36 (d, ] = 8.1 Hz,

\© F 1H), 7.29 (t,/ = 7.9 Hz, 1H), 6.01 (d, ] = 52.5 Hz, 1H), 2.18 (d, ] = 2.8 Hz, 3H).
13C NMR (101 MHz, CDCls): § 199.0 (d, ] = 26.5 Hz), 133.4 (d, ] = 2.0 Hz), 131.8 (d, ] =
1.9 Hz), 131.4 (d,] = 1.9 Hz), 130.5,129.7,99.4 (d, ] = 236.6 Hz), 26.3.
19F NMR (376 MHz, CDCls): § -158.7 (dg, ] = 52.5, 2.7 Hz).
HRMS (ESI) m/z: (M+Na)* Calcd for CoHgCIFNaOS = 240.9861; Found: 240.9863

S-20

1-((2-ethylphenyl)thio)-1-fluoropropan-2-one (S21)
Colorless oil; yield: 77% (2 steps)
1H NMR (400 MHz, CDCls): § 7.57 (dd, J = 7.7, 1.3 Hz, 1H), 7.35 - 7.30 (m, 1H), 7.28
Et 0 (dd, J = 7.7, 1.8 Hz, 1H), 7.20 (td, J = 7.4, 1.9 Hz, 1H), 5.95 (d, J = 53.5 Hz, 1H), 2.91 -
S\HJ\ 2.83 (m, 2H), 2.13 (d,J = 3.0 Hz, 3H), 1.22 (t,] = 7.5 Hz, 3H).
13C NMR (101 MHz, CDCl3): § 200.0 (d, J = 27.8 Hz), 147.5 (d,J = 2.0 Hz), 135.3 (d,J =
1.6 Hz), 130.0, 129.4,128.8 (d,J = 1.9 Hz), 127.0, 100.5 (d, / = 235.8 Hz), 27.5, 26.2 (d, ]
=1.8 Hz), 15.4

19F NMR (376 MHz, CDCls): 6 -157.9 (dg, / = 53.5, 3.0 Hz).
HRMS (ESI) m/z: (M+Na)- Calcd for C11H13FNaOS = 235.0563; Found: 235.0565

1-((2,4-dimethylphenyl)thio)-1-fluoropropan-2-one (S22)
Colorless oil; yield: 78% (2 steps)
1H NMR (400 MHz, CDCls): § 7.43 (d, ] = 7.8 Hz, 1H), 7.08 (s, 1H), 7.00 (d, / = 7.9 Hz,
CHy O 1H),5.90 (d,] = 53.2 Hz, 1H), 2.44 (s, 3H), 2.31 (s, 3H), 2.10 (d, ] = 3.0 Hz, 3H).
Sﬁ)k 13C NMR (101 MHz, CDCls): § 200.2 (d, ] = 27.9 Hz), 141.9 (d, ] = 2.2 Hz), 140.3, 135.91
F (d,] = 1.6 Hz), 131.8, 127.8,125.3, 100.4 (d, ] = 235.6 Hz), 26.2 (d, ] = 1.5 Hz). 21.2, 21.2
HyC ’z 19F NMR (376 MHz, CDCls): § -158.72 (dq, ] = 53.1, 3.0 Hz).
S HRMS (ESI) m/z: (M+ Na)* Calcd for C11H;3FNaOS = 235.0563; Found: = 235.0563

1-fluoro-1-(naphthalen-2-ylthio)propan-2-one (S23)6
The obtained data of isoindolin-1-one is in correspondence with the literature. ¢

S.__F Colorless oil; yield: 73% (2 steps)
/\\[ 1H NMR (400 MHz, CDCl3): 6 8.06 (d,/ = 1.6 Hz, 1H), 7.87 - 7.80 (m, 3H), 7.58 (dd, J =
@)

8.6, 1.9 Hz, 1H), 7.55 - 7.51 (m, 2H), 6.08 (d, ] = 52.5 Hz, 1H), 2.15 (d, ] = 2.8 Hz, 3H).
s23 13C NMR (101 MHz, CDCls): § 199.5 (d, ] = 27.0 Hz), 133.8 (d, ] = 2.2 Hz), 133.6, 133.3,
130.45 (d, J = 1.8 Hz), 129.2, 128.0, 127.9, 127.3, 127.0, 126.7 (d, ] = 1.8 Hz), 99.9 (d, ] =
235.8 Hz), 26.3
19F NMR (376 MHz, CDCls): § -158.50 (dq, ] = 52.5, 2.8 Hz).
HRMS (ESI) m/z: (M+ Na)* Calcd for C13H1:FNaOS = 257.0407; Found: 257.0406
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1-fluoro-1-tosylpropan-2-one (1b)$
White solid; yield: 90%, The obtained data of isoindolin-1-one is in correspondence
O O with the literature.6
ﬁﬁ)\ 1H NMR (400 MHz, CDCls): 8 7.80 (d, ] = 8.3 Hz, 2H), 7.41 (d, ] = 8.0 Hz, 2H), 5.44 (d, ]
J©/0 1 = 49.0 Hz, 1H), 2.48 (s, 3H), 2.36 (d, ] = 3.8 Hz, 3H).
HsC 13C NMR (101 MHz, CDCls): § 195.8 (d, ] = 21.6 Hz), 147.0, 132.0, 130.3, 129.8, 101.6 (d,
J=233.9 Hz). 27.66, 21.99
19F NMR (376 MHz, CDCl5): § -179.57 (dq, ] = 49.1, 3.8 Hz).
HRMS (ESI) m/z: (M+Na)* Calcd for CioHy1FNaOsS = 253.0305; Found: 253.0308

1b

1-((4-chlorophenyl)sulfonyl)-1-fluoropropan-2-one (1c) 6
White solid; yield: 92% , The obtained data of isoindolin-1-one is in correspondence
with the literature. ¢
O O 1HNMR (400 MHz, CDCl3): 6 7.86 (d, J = 8.3 Hz, 2H), 7.60 (d, / = 8.7 Hz, 2H), 5.46 (d, J

n
ﬁ\HJ\ =48.9 Hz, 1H), 2.39 (d, ] = 3.8 Hz, 3H).
/©/O 13C NMR (101 MHz, CDCl3): 6 195.4 (d, ] = 21.6 Hz), 142.7,133.3,131.2, 130.1, 101.45
Cl

(d,] = 234.6 Hz), 27.7
1c 19F NMR (376 MHz, CDCls): § -179.4 (dq, ] = 48.8, 3.7 Hz).
HRMS (ESI) m/z: (M+Na)- Calcd for CoHg CIFNaOsS = 272.9759; Found: 272.9755

1-fluoro-1-((4-methoxyphenyl)sulfonyl)propan-2-one (1d) ¢
White solid; yield: 86%, The obtained data of isoindolin-1-one is in correspondence
O with the literature. ¢
S~ 1HNMR (400 MHz, CDCl3): § 7.84 (d,] = 8.9 Hz, 2H), 7.05 (d, ] = 9.0 Hz, 2H), 5.43 (d, J
/©/O/\\E =49.1 Hz, 1H), 3.91 (s, 3H), 2.36 (d, J = 3.8 Hz, 3H).
HyCO © 13¢ NMR (101 MHz, CDCl3): 6 195.9 (d,J = 21.9 Hz), 165.1, 132.0, 126.0, 114.8,101.63
1d (d,] = 233.2 Hz), 55.8, 27.5
19F NMR (376 MHz, CDCl3): § -179.4 (dq,J = 49.1, 3.8 Hz).
HRMS (ESI) m/z: (M+Na)* Calcd for C10H1:FNaO4S = 269.0254; Found: 269.0257

1-((3-chlorophenyl)sulfonyl)-1-fluoropropan-2-one (1e)

White solid; yield: 89%, The obtained data of isoindolin-1-one is in correspondence

9 O with the literature. ¢
Cl S 1H NMR (400 MHz, CDCl3): 6§ 7.92 (t,/ = 1.9 Hz, 1H), 7.82 (d, ] = 7.8 Hz, 1H), 7.73 (ddd,
\©/O F J=8.1,2.1,1.1Hz, 2H), 7.58 (t,] = 8.0 Hz, 1H), 5.54 (s, 1H), 5.41 (s, 1H), 2.40 (s, 3H).

13C NMR (101 MHz, CDCl3): 6 195.2 (d, / = 21.7 Hz), 136.7, 136.1, 135.7, 130.9, 129.75,
127.9,101.3 (d,J = 235.0 Hz), 27.7.
19F NMR (376 MHz, CDCls): § -179.33 (dq, J = 48.9, 3.8 Hz).
HRMS (ESI) m/z: (M+Na)* CoHg CIFNaOsS = 272.9759; Found: 272.9756

1e

1-((2-ethylphenyl)sulfonyl)-1-fluoropropan-2-one (1f)
thick oil; yield: 89%
Et O O 1H NMR (400 MHz, CDCl3): 6 7.97 (dd, J = 8.0, 1.4 Hz, 1H), 7.65 (td, /] = 7.6, 1.4 Hz, 1H),
é\%{ 7.46 (dd, ] = 7.8, 1.3 Hz, 1H), 7.44 - 7.38 (m, 1H), 5.46 (d, J = 49.5 Hz, 1H), 3.18 - 2.99

(m,] = 7.3 Hz, 2H), 2.39 (d, ] = 3.9 Hz, 3H), 1.32 (t,] = 7.5 Hz, 3H).
F 13C NMR (101 MHz, CDCls): § 195.8 (d, ] = 22.1 Hz), 146.7, 135.5, 133.2, 132.0, 131.73,
1f 126.9,101.9 (d,] = 234.7 Hz), 27.6, 26.6 (d, ] = 2.1 Hz), 16.4.
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19F NMR (376 MHz, CDCls): § 179.0 (dg, ] = 49.6, 3.9 Hz).
HRMS (ESI) m/z: (M+Na)* Calcd for C11H13FNaOsS = 267.0462; Found: 267.0462

1-((2,4-dimethylphenyl)sulfonyl)-1-fluoropropan-2-one (1g)

CH; O O
S
1
©F
Hs;C
19

White solid; yield: 83%

1H NMR (400 MHz, CDCI3): 6 7.83 (d, J = 8.0 Hz, 1H), 7.21 - 7.18 (m, 2H), 5.45 (d, ] =
49.5 Hz, 1H), 2.66 (s, 3H), 2.41 (s, 3H), 2.39 (d, ] = 3.8 Hz, 3H).

13C NMR (101 MHz, CDCls): 6 195.9 (d, ] = 22.1 Hz), 146.7, 140.2, 134.0, 132.1, 130.68,
127.75,101.96 (d, ] = 234.0 Hz), 27.63, 21.66, 20.74 (d, ] = 2.7 Hz).

19F NMR (376 MHz, CDCls): 6 -179.4 (dq, J = 49.5, 3.8 Hz).

HRMS (ESI) m/z: (M+Na)* Calcd for C11H13FNaOsS = 267.0462; Found: 267.0463

1-fluoro-1-(naphthalen-2-ylsulfonyl)propan-2-one (1h) ¢

T
ﬁ F
L
@)
1h

White solid; yield: 87%, The obtained data of isoindolin-1-one is in correspondence
with the literature. ¢
1H NMR (400 MHz, CDCl3): 6 8.53 (s, 1H), 8.04 (dd, / = 8.4, 4.9 Hz, 2H), 7.96 (d,] = 7.2
Hz, 1H), 7.87 (dd, J=9.5, 2.0 Hz, 1H), 7.76 - 7.71 (m, 1H), 7.70 - 7.63 (m, 1H), 5.54 (d,J
=49.1 Hz, 1H), 2.39 (d, ] = 3.8 Hz, 3H).
13C NMR (101 MHz, CDCl3): § 195.6 (d, J = 22.0 Hz), 136.0, 132.3, 132.0, 131.8, 130.25,
129.89,129.7,128.1,128.1,123.3,101.60 (d, / = 234.3 Hz), 27.6
19F NMR (376 MHz, CDCl3): § -179.14 (dq, / = 49.6, 3.5 Hz).
HRMS (ESI) m/z: (M+Na)* Calcd for C13H11FNaO3S = 289.0305; Found: 289.0307

2-fluoro-1-phenyl-2-(phenylsulfonyl)ethan-1-one (1i)~’

White solid; yield: 83%, The obtained data of isoindolin-1-one is in correspondence
with the literature.?

1H NMR (400 MHz, CDCI3): 6 8.06 - 7.99 (m, 2H), 7.92 - 7.85 (m, 2H), 7.80 - 7.70 (m,
1H), 7.73 - 7.64 (m, 1H), 7.64 - 7.56 (m, 2H), 7.56 - 7.49 (m, 2H), 6.34 (d, J = 48.0 Hz,
1H).

13C NMR (101 MHz, CDCl3): 6 186.6 (d, /] = 17.2 Hz), 135.4, 135.2, 134.8, 134.1, 130.1
(2€), 130.0,129.9, 129.5 (2C), 129.0 (2C), 100.43 (d, ] = 232.2 Hz).

19F NMR (376 MHz, CDCl3): 6 -179.50 (d, ] = 48.0 Hz).

HRMS (ESI) m/z: (M+NH.)* Calcd for C14H1sFNO3S = 296.0751; Found: 296.0769.

1-fluoro-bis(phenylsulfonyl)methane (1j)7

Q9
S S
I I
Crere
F
1j

White solid; yield: 80%, The obtained data of isoindolin-1-one is in correspondence
with the literature.?
1H NMR (400 MHz, CDCl3): § 8.06 - 7.96 (m, 4H), 7.86 - 7.71 (m, 2H), 7.70 - 7.55 (m,
4H), 5.72 (d, ] = 45.8 Hz, 1H).
13C NMR (101 MHz, CDCl3): 6 135.9 (2C), 135.5 (2C), 130.3 (4C), 129.6 (4C), 107.2,
105.9 (d,J = 266.1 Hz).
19F NMR (376 MHz, CDCl3): § -168.19 (d, ] = 45.8 Hz).
HRMS (ESI) m/z: (M+H)* Calcd for C13H12F04S; = 315.0156; Found: 315.0150.
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3.3 Procedures for (fluoro(nitro)methyl)sulfonyl)benzene (1Kk)

0
\\S\\/\NOZ NaH, SelectFluor _ ©/§b NO,
©/ O THF:DMF, 72 h

Scheme S4: Synthesis of ((fluoro(nitro)methyl)sulfonyl)benzene (1k)

To a stirring mixture of NaH (1.0 eq.) in dry THF:DMF (10 mL:2 mL ) was added nitro(phenylsulfonyl)-methane (1.0
eq.) at 0 °C under argon atmosphere. After stirring for 2 h, SelectFluor (1.0 equiv.) in dry was added portionwise
over 5 min at 0 °C. Then reaction mixture was stirred at 25 °C for 3 days, quenched by 2M HCl until it became clear.
After extraction with EtOAc, the organic layer was dried over anhydrous Na;SOs, filtered and removed under vacuum.
The crude product was purified by flash column chromatography on silica gel with EtOAc/hexane to provided (4:1 to 3:1)
to give 1k as white solid in 56 % yield.

1H NMR (400 MHz, CDCls): § 7.96 (d, ] = 7.1 Hz, 2H), 7.91 - 7.82 (m, 1H), 7.76 - 7.64 (m, 2H), 6.42 (d, ] = 48.6 Hz,
1H).

13C NMR (101 MHz, CDCls): § 136.8, 131.5, 130.7, 130.0, § 111.9 (d, ] = 283.8 Hz).

19F NMR (376 MHz, CDCls): § -141.6

HRMS (ESI) m/z: (M+Na)- Calcd for C;Hs FNNaO,4S = 241.9894; Found: 241.9896

3.4 Procedures for Methyl 2-fluoro-2-(phenylsulfonyl)acetate (11)7

F
Q o)
W\ -
s ~coome t Bu%’j@,’ inCI’ \\S\)\COOMe
L - %
then SelectFluor
84% 11

Scheme S5: Synthesis of Methyl 2-fluoro-2-(phenylsulfonyl)acetate (11)

anhydrous ZnCl2 (2.2 equiv.) and tBuONa (2.5 equiv.) were dissolved in 15 mL THF. After 5 minutes, Methyl 2-
(phenylsulfonyl)acetate (1.0 equiv.) was added to above mixture under N2 atmosphere. The reaction was stirred for
half an hour. Then SelectFluor (2.0 equiv.) was added into the mixture in a flash. The reaction was allowed at room
temperature for 2 h and quenched by 2M HCI until it became clear. After extraction with EtOAc, the organic layer
was dried over anhydrous Na2S04, filtered and removed under vacuum. The crude product was purified by flash
column chromatography on silica gel with EtOAc/hexane to provide 11 as colorless liquid in 82% yield.

1H NMR (400 MHz, CDCls): § 7.94 (d, ] = 7.3 Hz, 2H), 7.82 - 7.74 (m, 1H), 7.62 (t,] = 7.8 Hz, 2H), 5.59 (d, / = 47.9 Hz,
1H), 3.85 (s, 3H).

13C NMR (101 MHz, CDCls): § 161.61 (d, ] = 23.8 Hz), 135.5, 134.6, 129.9, 129.6,97.4 (d, ] = 232.1 Hz), 53.9

19F NMR (376 MHz, CDCl;): § -180.5

HRMS (ESI) m/z: (M+Na)* Calcd for CoHo FNa0,S = 255.0098; Found: 255.0098
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4.1 Procedure for organocatalytic reaction:

Supporting information

2 0
R% P 3 NH (R)-BA (x mol%), solvent
o~ R ’ _ NH
o A 1 . - R3
F HO R 40 °C (Al heating block), e g
5AMS, 72-84 h R F/;S=O
7\
O R?
1 2 3-4
R COOR
(R)-BA1: R = 1-Naphthyl ROOC OR
o (R)-BA2:R=2-Naphthyl —
O (R)-BA3: R = 2,4,6-(i-Pr)3-CgHs
N (R)-BA4: R = 3,5-(CF5)-CgH ROOC OH

o
R

(R)-BAS5: R = -SiPhy
(R)-BAG6: R = 2,4,6-tricyclohexylphenyl

COOR
(R)-BAT7: R = (-)-Menthol

Scheme S6: organocatalytic reaction
An oven-dried 4 mL vial was charged with corresponding 3-hyroxy Isoindolinone (0.1 mmol), respective
Fluorosulfones (0.15 mmol), 10 mol % of catalyst (R)-TIPSY i.e (R)-BA5 and 100 mg 5 A molecular sieves followed
by adition of p-xylene (1.5 mL). Then the reaction was stirred at 40 °C on Modular aluminium Heating Blocks for 72-

84 h. Upon completion of the reaction, the resulting mixture was directly subjected to flash column chromatography
using (100 DCM to 100:0.5 ml DCM: MeOH) OR (2:1 N-Hexanes: EtOAc) afforded desired products 3a-30 and 4a-I.

4.2 Characterization data of products

(R)-3-((R)-1-fluoro-2-oxo-1-(phenylsulfonyl)propyl)-3-(p-tolyl)isoindolin-1-one (3a)

Purification by column chromatography (2:1 N-Hexanes: EtOAc) afforded compound

3a as White foam (yield: 83%)

1H NMR (400 MHz, DMSO): § 7.87 (dd, ] = 7.8, 2.4 Hz, 1H), 7.79 (d, ] = 7.5 Hz, 1H), 7.76 (bs, 1H),
7.61 -7.41 (m, 7H), 7.36 - 7.27 (m, 2H), 6.95 (d, J = 8.2 Hz, 2H), 2.26 (s, 3H), 1.81 (d, / = 6.4 Hz,
3H).

13C NMR (101 MHz, CDCl3): 6 196.2 (d, ] = 27.6 Hz), 168.9, 144.8, 139.0, 135.5, 134.2, 132.6,
132.2 (d, ] = 2.6 Hz), 130.9, 130.1, 129.9, 129.2, 128.6, 127.0 (d, / = 5.3 Hz), 124.7, 124.5 (d, ] =
2.7 Hz), 109.6 (d, ] = 245.4 Hz), 66.9 (d, ] = 21.2 Hz), 28.2, 20.8

19F NMR (376 MHz, CDCl3): 6 -149.4

HRMS (ESI) m/z: (M+H)*Calcd for C24H2:FNO4S = 438.1170; Found: 438.1167
[a]2% = -73.6° (c = 0.38, CHCl3).

Diastereomeric excess (dr): 20:1

Enantiomeric excess (ee): 98%, Determined by HPLC (Chiralpak IH
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 35 °C, A = 216 nm) retention times:
tmajor = 71.8 min, tminor = 96.8 min.

column, n-

(R)-3-((R)-1-fluoro-2-oxo-1-(phenylsulfonyl) propyl)-3-(4-fluorophenyl)isoindolin-1-one (3b)

Purification by column chromatography (2:1 n-Hexanes: EtOAc) afforded compound

3b as White foam solid (yield: 62%);

1H NMR (400 MHz, CDCl3): 6 7.88 - 7.80 (m, 2H), 7.77 (bs, 1H), 7.71 - 7.65 (m, 2H), 7.63 - 7.55
(m, 2H), 7.54 - 7.45 (m, 3H), 7.38 (t,/ = 7.9 Hz, 2H), 6.86 (t,] = 8.6 Hz, 2H), 1.78 (d, ] = 6.5 Hz,
3H).

13C NMR (101 MHz, CDCl3): § 196.2 (d,] = 27.7 Hz), 169.0, 163.2 (d, ] = 250.7 Hz), 144.7, 135.5,
134.8,132.9,131.3, 131.0, 130.2 (d, J = 5.6 Hz), 129.2 (d, / = 5.8 Hz), 129.1 (d, ] = 5.8 Hz), 129.0,
125.0, 124.5 (d, ] = 2.8 Hz), 115.5 (d, J = 21.6 Hz), 109.1 (d, / = 248.1 Hz), 66.9 (d, ] = 21.1 Hz),
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28.3

19F NMR (376 MHz, CDCl3): 6 -112.6,-149.3

HRMS (ESI) m/z: (M+H)* Calcd for C23H18F2NO4S = 442.0919; Found: 442.0916

[a]20p = -55.8° (¢ = 0.25, CHCl3).

Diastereomeric excess (dr): >17:1

Enantiomeric excess (ee): 90%, Determined by HPLC (Chiralpak IH column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 35 °C, A = 225 nm) retention times:
tmajor = 74.3 min, tminor = 85.0 min.

(R)-3-(4-chlorophenyl)-3-((R)-1-fluoro-2-oxo-1-(phenylsulfonyl)propyl)isoindolin-1-one (3c)
Purification by column chromatography (2:1 N-Hexanes: EtOAc) afforded compound
0 3c as white foam solid (yield: 73%);
@\JH o 1H NMR (400 MHz, CDCl3): § 7.86 - 7.80 (m, 2H), 7.76 (bs,
1H), 7.66 - 7.55 (m, 4H), 7.55 - 7.44 (m, 3H), 7.41 - 7.33 (m,
S:F/ o Chs 2H),7.12 (d, /= 8.9 Hz, 2H), 1.80 (d, J = 6.5 Hz, 3H).
o] © 13C NMR (101 MHz, CDCl3): 6 196.1 (d, ] = 28.1 Hz), 169.0, 144.4, 135.6, 135.4, 134.8, 134.0 (d,
@ J = 2.8 Hz), 133.0, 131.0, 130.3, 130.2 (d, / = 1.5 Hz), 129.0, 128.7, 128.6 (d, J = 5.8 Hz), 125.1,
cl 124.4 (d,J =29 Hz), 109.3 (d,] = 246.6 Hz), 6 66.8 (d, /] = 20.6 Hz), 28.3
3¢ 19F NMR (376 MHz, CDCl3): § -149.4
HRMS (ESI) m/z: (M+H)*Calcd for C23H1sCIFNO4S = 458.0624; Found: 458.0620
[a]2% = -63.9° (c = 0.18, CHCl3).
Diastereomeric excess (dr): 20:1
Enantiomeric excess (ee): 92%, Determined by HPLC (Chiralpak IH column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 35 °C, A = 228 nm) retention times:
tmajor = 64.6 min, tminor = 77.4 min.

(R)-3-(( R)-1-fluoro-2-oxo0-1-(phenylsulfonyl)propyl)-3-(4-methoxyphenyl)isoindolin-1-one (3d)
Purification by column chromatography (2:1 N-Hexanes: EtOAc) afforded compound

O 3d as white foam solid (yield: 59%);
@Q\IHO 1H NMR (400 MHz, CDCl3): 7.85 (dd, J = 7.8, 2.5 Hz, 1H), 7.80 (d, / = 7.5 Hz, 1H), 7.75 (bs, 1H),
S cH, 7.61 - 7.46 (m, 7H), 7.39 - 7.30 (m, 2H), 6.84 - 6.77 (m, 1H), 6.68 (d, ] = 12.2 Hz, 1H), 3.76 (s,
B ss 3H), 1.82 (d, ] = 6.3 Hz, 3H).

O<j;) 13C NMR (101 MHz, CDCI3): 196.4 (d, ] = 27.1 Hz), 169.1, 160.2, 145.1, 135.7, 134.5, 132.8,
OCH; 132.2, (d,J = 1.6 Hz, 1H), 130.0, 128.8, 128.5 (d, ] = 5.4 Hz), 124.9, 124.6 (d, ] = 2.8 Hz), 1244,
113.9,109.7 (d,J = 249.5 Hz), 66.4 (d,] = 20.2 Hz), 55.4, 28.3.

19F NMR (376 MHz, CDCl3): § -149.2

HRMS (ESI) m/z: (M+H)*Calcd for C24H21FNOsS = 454.1119; Found: 454.1113

[a]2% = -34.1° (c = 0.41, CHCl3).

Diastereomeric excess (dr): 8:1

Enantiomeric excess (ee): 90%, Determined by HPLC (Chiralpak IH column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 35 °C, A = 223 nm) retention times:
tmajor = 119.4 min, tminor = 143.8 min.
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(R)-3-(( R)-1-fluoro-2-oxo-1-(phenylsulfonyl)propyl) 3 (4-(trifluoromethyl)phenyl)isoindolin1-one (3e)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 3e as white foam (66%);
1H NMR (400 MHz, CDCls): 6 7.86 - 7.86 (m, 5H), 7.56 -7.52 (m, 3H), 7.47 (d, ] = 8.3 Hz, 2H),

0 7.41 (d,]J =8.4 Hz, 2H), 7.36 - 7.29 (m, 2H), 1.82 (d, / = 6.5 Hz, 3H).

NHO 13C NMR (101 MHz, CDCls): 6§ 195.9 (d, ] = 27.7 Hz), 169.0, 144.1, 139.5, 135.2, 135.0, 133.1,
< )kCH 131.2,131.0, 130.5, 130.1 (d, / = 1.7 Hz), 129.0, 127.7 (d, ] = 6.1 Hz), 125.5 (q, ] = 4.1 Hz), 125.2,
§ 3

A% 124.4 (d,J = 3.0 Hz), 107.0 (d,]/ = 162.1 Hz), 67.0 (d, / = 20.9 Hz), 28.3

Q I 19F NMR (376 MHz, CDCl3): 6 -62.9,-149.5
HRMS (ESI) m/z: (M+Na)* Calcd for C24H17FsNaNO4S = 514.0707; Found: 514.0711

[a]2% = -45.1° (¢ = 0.20, CHCI3).
Diastereomeric excess (dr): 19:1
Enantiomeric excess (ee):>99%, Determined by HPLC (Chiralpak AD column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 223 nm) retention times:
tmajor = 25.3 min, tminor = 80.1 min.

(R)-3-(( R)-1-fluoro-2-oxo0-1-(phenylsulfonyl)propyl)-3-(4-vinylphenyl)isoindolin-1-one (3f)
Purification by column chromatography (2:1 N-Hexanes: EtOAc) afforded compound 3f as
white foam solid (yield: 76%);

o) 1H NMR (400 MHz, CDCl;): 'H NMR (400 MHz, CDCl3) § 7.86 (dd, ] = 7.8, 2.5 Hz, 1H), 7.81 (d, ]

@EiN e = 7.5 Hz, 1H), 7.76 (bs, 1H), 7.63 - 7.58 (m, 2H), 7.58 - 7.52 (m, 2H), 7.50 (dd, / = 7.5, 0.9 Hz,

< )LCH 1H), 7.48 - 7.45 (m, 1H), 7.45 - 7.42 (m, 1H), 7.32 - 7.26 (m, 2H), 7.16 (d, ] = 8.5 Hz, 2H), 6.62

&%, (dd,J=17.6,10.9 Hz, 1H),5.70 (dd, ] = 17.6, 0.7 Hz, 1H), 5.28 (dd, ] = 10.9, 0.6 Hz, 1H), 1.84 (d,
I J = 6.4 Hz, 3H).

13C NMR (101 MHz, CDCl;): § 196.2 (d, J = 27.7 Hz), 169.1, 144.7, 138.5, 135.8, 135.5, 134.6,

\ 134.3,132.8,131.0, 130.2, 129.0, 128.9, 127.4 (d, ] = 5.6 Hz).126.3, 124.9, 124.6 (d, ] = 2.8 Hz),

3f 115.4,109.6 (d,] = 246.3 Hz), 67.0 (d, ] = 21.2 Hz), 28.4.

19F NMR (376 MHz, CDCl3): § -149.3.

HRMS (ESI) m/z: (M+H)*Calcd for C2sH21FNO4S =450.1170; Found: 450.1170

[a]2% =-98.9° (¢ = 0.27, CHCl3).

Diastereomeric excess (dr): >20:1

Enantiomeric excess (ee): 91%, Determined by HPLC (Chiralpak IH column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 35 °C, A = 231 nm) retention times:
tmajor = 78.7 min, tminor = 103.2 min.

(R)-3-(( R)-1-fluoro-2-oxo0-1-(phenylsulfonyl)propyl)-3-phenylisoindolin-1-one (3g)
Purification by column chromatography (2:1, N-Hexanes: EtOAc) afforded compound 3g as
white foam solid (yield: 70%);
o} 1H NMR (400 MHz, CDCl3): 6 1H NMR (400 MHz, CDCl3) 6 7.89 (dd, ] = 7.8, 2.4 Hz, 1H), 7.80 (d,
o J=7.5Hz, 2H), 7.68 (d, ] = 7.8 Hz, 2H), 7.58 - 7.53 (m, 2H), 7.53 - 7.44 (m, 3H), 7.31 (t, /= 7.9
NH)k Hz, 2H),7.23 (d,] = 7.2 Hz, 1H), 7.17 (t,] = 7.5 Hz, 2H), 1.81 (d, ] = 6.4 Hz, 3H).
s:F/:,S\ CHs  13C NMR (101 MHz, CDCls): § 196.3 (d, J = 27.8 Hz), 169.1, 144.8, 135.5, 135.3, 134.6, 132.8,
@O’ S0 131.0,130.2 (d, /= 1.7 Hz), 130.1, 129.2, 128.9, 128.6, 127.3 (d, = 5.5 Hz), 124.9, 124.7 (d, ] =
@ 2.7 Hz),109.4 (d,J = 246.3 Hz), 67.1 (d, ] = 19.8 Hz), 28.3.
19F NMR (376 MHz, CDCls): & -149.2.
3g HRMS (ESI) m/z: (M+H)*Calcd for C23H19FNO4S = 424.1013; Found: 424.1006
[a]?0p = -55.8° (¢ = 0.26, CHCl3).
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Diastereomeric excess (dr): 18:1

Enantiomeric excess (ee): 90%, Determined by HPLC (Chiralpak IH column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 35 °C, A = 228 nm) retention times:
tmajor = 68.1 min, tminor = 79.9 min.

(R)-3-(( R)-1-fluoro-2-oxo-1-(phenylsulfonyl)propyl)-3-(m-tolyl)isoindolin-1-one (3h)
Purification by column chromatography (2:1, N-Hexanes: EtOAc) afforded compound 3h as
0 white foam solid (68%).
Cit“"o 1H NMR (400 MHz, CDCl3): 6 7.88 (dd, / = 7.5, 2.1 Hz, 1H), 7.82 (d, J = 7.1 Hz, 1H), 7.78 (bs,
)k 1H), 7.63 - 7.55 (m, 2H), 7.55 - 7.41 (m, 5H), 7.35 - 7.29 (m, 2H), 7.11- 7.03 (m, 2H), 2.21 (5,
E %o 3H), 1.88 (d,/ = 6.4 Hz, 3H).
Hsc@ I 13C NMR (101 MHz, CDCl3): 196.2 (d, J = 28.0 Hz), 169.1, 144.9, 138.3, 135.6, 135.2 (d, / = 2.8
@ Hz), 134.5, 132.8, 131.0, 130.2 (d, J = 1.6 Hz), 130.1, 129.9, 128.7, 128.5, 127.9 (d, / = 5.7 Hz),
124.8,124.7,124.3 (d,/ = 5.4 Hz), 109.5 (d, ] = 245.0 Hz), 67.0 (d, ] = 21.1 Hz), 28.4, 21.6.
3h 19F NMR (376 MHz, CDCls): & -149.1
HRMS (ESI) m/z: (M+H)* Calcd for C24H21FNO4S = 438.1170; Found: 438.1171
[a]2% = -42.4° (¢ = 0.30, CHCl3).
Diastereomeric excess (dr): 14:1
Enantiomeric excess (ee):89%, Determined by HPLC (Chiralpak IA column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 199 nm) retention times:
tmajor = 27.8 min, tminor = 26.1 min.

(R)-3-((R)-1-fluoro-2-oxo-1-(phenylsulfonyl) propyl)-3-(o-tolyl)isoindolin-1-one (3i)
Purification by column chromatography (2:1, N-Hexanes: EtOAc) afforded compound 3h as
white foam solid (53%).

o 1H NMR (400 MHz, CDCls): § 7.93 - 7.89 (m, 1H), 7.88 - 7.84 (m, 2H), 7.67 (s, 1H), 7.61 -
mHO 7.52 (m, 5H), 7.38 (dd, ] = 8.6, 7.3 Hz, 2H), 7.12 - 7.09 (m, 1H), 6.95 - 6.89 (m, 1H), 2.65 (s,

o I 3H), 1.70 (d, ] = 6.7 Hz, 3H).
HiC S % M3 13C NMR (101 MHz, CDCly): § 196.3 (d, ] = 29.0 Hz), 168.4, 145.2, 136.7, 135.8, 134.6, 134.4,

E

@ I 132.6,131.4,130.0 (d,J =1.5 Hz), 129.9, 129.6 (d, ] = 13.9 Hz), 128.8,128.7,1259 (d,/ = 2.0
Hz), 125.4 (d,/ = 2.1 Hz), 124.5,123.6,109.9 (d,] = 250.5 Hz), 69.1 (d,/ = 19.5 Hz), § 28.2 (d, J

=1.5 Hz), 24.8

19F NMR (376 MHz, CDCl3): § -145.88

HRMS (ESI) m/z: (M+H)* Calcd for C24H2:FNO4S = 438.1170; Found: 438.1172

[a]20p =-71.3 ° (¢ = 0.3, CHCI).

Diastereomeric excess (dr): 13:1

Enantiomeric excess (ee): 83%, Determined by HPLC (Chiralpak AD column, n-

heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 206 nm) retention times:

Emajor = 34.2 min, tminor = 22.3 min.

(R)-3-((R)-1-fluoro-2-oxo0-1-(phenylsulfonyl)propyl)-3-(naphthalen-2-yl)isoindolin-1-one (3])
Purification by column chromatography (2:1, N-Hexanes: EtOAc) afforded compound 3j as
white foam solid (67%);
1H NMR (400 MHz, CDCl3): 6 8.16 (bs, 1H), 7.96 (dd, J = 7.8, 2.5 Hz, 1H), 7.92 (s, 1H), 7.86 -
7.81 (m, 1H), 7.79 - 7.68 (m, 3H), 7.60 - 7.55(m, 1H), 7.55 - 7.45 (m, 3H), 7.37 - 7.32 (m,
2H), 7.32 - 7.28 (m, 1H), 6.96 (t,] = 7.9 Hz, 2H), 1.91 (d, / = 6.4 Hz, 3H).
13C NMR (101 MHz, CDCl3): 6 196.2 (d, ] = 27.5 Hz), 169.2, 144.8, 135.3, 134.4, 133.2, 132.8,
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0 132.8, 6 132.6 (d, J = 2.8 Hz), 131.0, 130.2, 130.1 (d, ] = 1.6 Hz), 129.0, 128.7, 128.49, 128.2,
e 127.2 (d,] = 6.1 Hz), 126.9 (d, ] = 3.3 Hz), 126.7, 125.0, 124.7 (d, ] = 2.7 Hz), 124.3 (d, ] = 8.2
)LC Hz), 109.7 (d, ] = 246.2 Hz), 67.3 (d, ] = 21.1 Hz), 28.5.
S Hs

19F NMR (376 MHz, CDCl3): 6 -149.10

E BN
O I HRMS (ESI) m/z: (M+H)* Calcd for C27H,1FNO4S = 474.1170; Found: 474.1173
O [a]20p = -48.5° (c = 0.65, CHCl3).

Diastereomeric excess (dr): 13:1

3j Enantiomeric excess (ee): 89%, Determined by HPLC (Chiralpak IH column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 35 °C, A = 240 nm) retention times:
tmajor = 83.1 min, tminor = 97.8 min.

(S)-3-((R)-1-fluoro-2-oxo0-1-(phenylsulfonyl) propyl)-3-(furan-2-yl)isoindolin-1-one (3Kk)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 3k as white foam (40%);

0 1H NMR (400 MHz, CDCls): § 7.97 - 7.92(m, 1H), 7.87 - 7.82 (m, 1H), 7.75 - 7.68 (m, 2H),
O 7.69 - 7.64 (m, 1H), 7.61 (dd, ] = 7.6, 1.4 Hz, 1H), 7.56 (dd, ] = 7.4, 1.1 Hz, 1H), 7.54 - 7.47 (m,
Py 2H), 7.43 - 7.39 (m, 1H), 7.24 (dd, ] = 1.8, 0.9 Hz, 1H), 6.56 (dd, ] = 3.4, 0.9 Hz, 1H), 6.30 (dd, J

S CHs

—@ %. =3.4,1.8 Hz, 1H), 1.71 (d,] = 6.3 Hz, 3H).

Co IS 13C NMR (101 MHz, CDCl3): 6 196.5 (d, ] = 28.4 Hz), 169.1, 144.2, 142.3, 134.9, 134.6 (d, ] =
@ 30.8 Hz), 132.8, 130.9, 130.5 (d, / = 1.5 Hz), 130.4, 129.2,125.4 (d, ] = 4.1 Hz), 124.8, 123.7,

110.7,110.1,107.9 (d,/ =247.0 Hz), 71.3 (d,/ = 11.7 Hz), 27.9

3k 19F NMR (376 MHz, CDCl3): 6§ -150.6

HRMS (ESI) m/z: (M+Na)* Calcd for C21H16FNaNOsS = 436.0625; Found: 436.0625

[a]2% =-26.2° (¢ = 0.31, CHCI3).

Diastereomeric excess (dr): 5:1

Enantiomeric excess (ee): 93%, Determined by HPLC (Chiralpak IA column, n-

heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 231 nm) retention times:

tmajor = 26.4 min, tminor = 35.1 min.

(R)-5-chloro-3-((R)-1-fluoro-2-oxo0-1-(phenylsulfonyl)propyl)-3-phenylisoindolin-1-one (31)
Purification by column chromatography (2:1, N-Hexanes: EtOAc) afforded compound 3h as
white foam (89%);

0 1H NMR (400 MHz, CDCl;): § 7.85 (t, ] = 2.0 Hz, 1H), 7.78 (bs, 1H), 7.73 (d, ] = 8.1 Hz, 1H),

HO 7.65 - 7.60 (m, 2H), 7.59 - 7.52 (m, 1H), 7.50 - 7.42 (m, 3H), 7.32 (dd, ] = 8.5, 7.4 Hz, 2H),
cl I 7.26 -7.24 (m, 1H), 7.19 (t,] = 8.4, 2H), 1.90 (d, ] = 6.4 Hz, 3H).

J CHj

S:F 13C NMR (101 MHz, CDCl3): 6 196.3 (d, / = 27.5 Hz), 168.0, 146.3, 139.2, 135.4, 134.7, 130.7,
@O” S 130.2, 130.2, 129.5, 129.4, 128.9, 128.8, 127.2 (d, ] = 5.6 Hz), 126.0, 125.1 (d, J = 3.0 Hz),
@ 109.1 (d,] = 246.5 Hz), 67.1 (d,] = 19.40 Hz), 28.5
19F NMR (376 MHz, CDCl3): & -149.2
3 HRMS (ESI) m/z: (M+Na)* Calcd for C23H17CIFNaNO4S = 480.0443; Found: 480.0436
[a]2% = +22.7° (¢ = 0.58, EtOAc)
Diastereomeric excess (dr): >20:1
Enantiomeric excess (ee): 95%, Determined by HPLC (Chiralpak AD column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 233 nm) retention times:
tmajor = 23.0  min, tminor = 33.0 min.
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(R)-6-fluoro-3-((R)-1-fluoro-2-o0xo-1-(phenylsulfonyl)propyl)-3-phenylisoindolin-1-one (3m)

Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 3m as white foam (73%);

1H NMR (400 MHz, CDCl3): 6 7.89 - 7.84 (m, 2H), 7.67 - 7.61 (m, 2H), 7.60 - 7.52 (m, 1H),
7.49 - 7.43 (m, 3H), 7.33 (d, / = 7.5 Hz, 2H), 7.31 - 7.23 (m, 2H), 7.21 - 7.15 (m, 2H), 1.85 (d, ]
= 6.5 Hz, 3H).

13C NMR (101 MHz, CDCl3): 6 §196.3 (d, J = 27.3 Hz), 167.6, 163.7 (d, ] = 252.0 Hz), 140.1,
135.3, 134.6, 133.5 (d, J = 8.5 Hz), 130.1, 129.2, 129.0, 128.8, 128.6, 127.0 (d, J = 5.4 Hz),
126.4,126.0 (d,J = 3.9 Hz), 120.2 (d, / = 23.6 Hz), 111.5 (d, ] = 23.6 Hz), 66.9 (d, ] = 21.0 Hz),
28.3

19F NMR (376 MHz, CDCls): 6 109.3 (m), -149.1 (d, ] = 6.2 Hz).

HRMS (ESI) m/z: (M+H)* Calcd for C23H18F2NO4S = 442.0919; Found: 442.0917

[a]2% =-53.3° (¢ = 0.45, CHCl3).

Diastereomeric excess (dr): 6:1

Enantiomeric excess (ee): 94%, Determined by HPLC (Chiralpak IA column, n-
heptane/isopropanol = 95/05, Flow rate 1.0 mL/min, T = 35 °C, A = 229 nm) retention times:
tmajor = 69.2  min, tminor = 62.5 min.

(R)-3-((R)-1-fluoro-2-oxo-1-(phenylsulfonyl) propyl)-3,5-diphenylisoindolin-1-one (3n)

Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 3n as white foam (88%);

1H NMR (400 MHz, CDCl3): 6 8.06 (bs, 1H), 7.88 (d, ] = 7.9 Hz, 1H), 7.83 (s, 1H), 7.78 - 7.70
(m, 3H), 7.62 - 7.54 (m, 3H), 7.53 - 7.41 (m, 5H), 7.33 (t,/ = 7.9 Hz, 2H), 7.28 (d, ] = 3.8 Hz,
1H), 7.20 (t,/ = 7.5 Hz, 2H), 1.91 (d, ] = 6.4 Hz, 3H).

13C NMR (101 MHz, CDCl3): 6 196.3 (d, / = 27.7 Hz), 168.9, 146.3, 145.6, 139.9, 135.5, 135.4,
134.6,130.2 (d,/ = 1.7 Hz), 129.8,129.4, 129.2, 129.0, 128.9, 128.7, 128.6, 127.6, 127.3 (d, ] =
5.4 Hz), 125.1,123.4,109.5 (d,/ = 245.8 Hz), 67.2 (d, ] = 21.1 Hz), 28.5

19F NMR (376 MHz, CDCl3): 6 -149.1

HRMS (ESI) m/z: (M+Na)* Calcd for C290H22FNaNO4S = 522.1146; Found: 522.1147

[a]20p = +54.8° (¢ = 0.31, CHCl3).

Diastereomeric excess (dr):17:1

Enantiomeric excess (ee): 94%, Determined by HPLC (Chiralpak IB column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 242 nm) retention times:
tmajor = 25.5 min, tminor = 18.6 min.

(R)-5,6-dichloro-3-((R)-1-fluoro-2-oxo0-1-(phenylsulfonyl)propyl)-3-phenylisoindolin-1-one (30)

30

Purification by column chromatography (2:1, N-Hexanes: EtOAc) afforded compound 30 as
white foam (74%);

1H NMR (400 MHz, CDCl3): 6 7.98 (d, ] = 2.0 Hz, 1H), 7.87 (s, 1H), 7.85 (bs, 1H), 7.62 - 7.54
(m, 3H), 7.45 (d, J = 8.5 Hz, 2H), 7.37 - 7.30 (m, 2H), 7.29 - 7.25 (m, 1H), 7.20 (t,/ = 7.5 Hz,
2H), 1.94 (d,J = 6.5 Hz, 3H).

13C NMR (101 MHz, CDCl3): 6 196.5 (d, / = 27.9 Hz), 166.8, 143.6, 137.4, 135.4, 135.2, 134.9,
134.5 (d, J = 2.7 Hz), 130.9, 130.2, 129.5, 129.0, 128.9, 127.1 (d, / = 5.4 Hz), 1269 (d,] = 2.7
Hz), 126.5,108.9 (d, ] = 245.7 Hz), 66.9 (d,] = 21.1 Hz), 28.7

19F NMR (376 MHz, CDCl3): 6 -149.15, -149.17

HRMS (ESI) m/z: (M+H)* Calcd for C23H17Cl:FNO4S = 492.0234; Found: 492.0234

[a]20p = +17.2° (c = 0.61, CHCl3).
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Diastereomeric excess (dr): >20:1

Enantiomeric excess (ee): 99%, Determined by HPLC (Chiralpak IB column, n-
heptane/isopropanol = 95/05, Flow rate 1.0 mL/min, T = 25 °C, A = 223 nm) retention times:
tmajor = 32.9 min, tminor = 41.8 min.

(R)-5-chloro-3-((R)-1-fluoro-2-oxo-1-tosylpropyl)-3-phenylisoindolin-1-one (4a)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 3m as white foam (74%);
0 1H NMR (400 MHz, CDCls): § 7.85 (t, ] = 2.0 Hz, 1H), 7.78 (bs, 1H), 7.73 (d, ] = 8.1 Hz, 1H),
mHO 7.68 - 7.61 (m, 2H), 7.47 (dd, ] = 8.1, 1.7 Hz, 1H), 7.35 -7.28 (m, 3H), 7.21 (dd, ] = 8.4, 6.7 Hz,
cl ) 2H), 7.11 (d,] = 7.9 Hz, 2H), 2.39 (s, 3H), 1.87 (d, ] = 6.5 Hz, 3H).
@F ,,S\\o 13C NMR (101 MHz, CDCl3): 6§ 196.4 (d, /] = 27.9 Hz), 167.8, 146.2, 146.2, 139.0, 134.8 (d, ] =
2.9 Hz), 132.2,130.5,130.1, 130.1, 129.5, 129.1, 128.6, 127.1 (d, ] = 5.6 Hz), 125.8, 125.0 (d, J
= 2.9 Hz), 108.8 (d,] = 246.1 Hz), 66.9 (d,] = 21.2 Hz), 28.4, 21.7.
CH, 19F NMR (376 MHz, CDCl3): 6 -149.4
4a HRMS (ESI) m/z: (M+Na)* Calcd for C24H1oCIFNNaO4S = 494.0600; Found: 494.0594
[a]2% = +31.3° (¢ = 0.42, EtOAC).
Diastereomeric excess (dr): 13:1
Enantiomeric excess (ee): 98%, Determined by HPLC (Chiralpak AD column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 199 nm)
retention times: tmajor = 20.5 min, tminor = 22.5 min.

(R)-3-((R)-1-fluoro-2-oxo-1-tosylpropyl)-3-(p-tolyl)isoindolin-1-one (4b)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 4b as white foam (69%);
0 (Major Diastereomer)
@Q\‘Ho 1H NMR (400 MHz, CDCl3): 6 7.87 (dd, J = 7.9, 2.3 Hz, 1H), 7.81 - 7.78 (m, 1H), 7.78 - 7.71
)k (m, 1H), 7.58 - 7.52 (m, 3H), 7.53 - 7.44 (m, 1H), 7.40 - 7.32 (m, 2H), 7.10 (d, J = 8.2 Hz, 3H),
. 6.97 (d,] = 8.1 Hz, 1H), 2.40 (s, 3H), 2.28 (s, 3H), 1.79 (d, ] = 6.4 Hz, 3H).
o’J.° 13C NMR (101 MHz, CDCl3): 6 196.5 (d, J = 27.7 Hz), 169.1, 146.0, 145.0, 139.1, 132.7, 132.2,
131.0,130.2 (d,/ = 1.5 Hz), 130.0, 129.8, 129.4, 129.2, 127.1 (d, ] = 5.3 Hz), 124.8, 124.7 (d, ]
= 2.8 Hz), 109.4 (d,] = 245.5 Hz), 67.1 (d, / = 21.3 Hz), 28.3, 21.8, 21.0
CHs 13C NMR (101 MHz, CDCl;): § 1°F NMR (376 MHz, CDCl3) § -149.6
HRMS (ESI) m/z: (M+Na)* Calcd for C2sH22FNNaO4S = 474.1146; Found: 474.1151
[a]20p = -28.9° (¢ = 0.23, CHCla).
Diastereomeric excess (dr): 3:1
Enantiomeric excess (ee): 81%, Determined by HPLC (Chiralpak AD column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 213 nm) retention times:
Emajor = 28.9 min, tminor = 38.6 min.

H3C

(R)-3-((R)-1-((4-chlorophenyl)sulfonyl)-1-fluoro-2-oxopropyl)-3-(4-vinylphenyl)isoindolin-1-one (4c)
Purification by column chromatography (2:1, N-Hexanes: EtOAc) afforded compound 4c as
white foam (83%);
1H NMR (400 MHz, CDCl3): 6 7.92 - 7.80 (m, 2H), 7.74 (bs, 1H), 7.63 - 7.55 (m, 3H), 7.55 -
7.47 (m, 1H), 7.38 - 7.29 (m, 2H), 7.28 - 7.22 (m, 2H), 7.22 - 7.14 (m, 2H), 6.66 (dd, ] = 17.6,
11.0,9.1 Hz, 1H), 5.75 (dd,J = 17.6, 8.9, 1H), 5.38 - 5.30 (m, 1H), 1.92 (d, ] = 6.3 Hz, 3H).
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13C NMR (101 MHz, CDCl3): § 19591 (d, J = 26.6 Hz), 169.07, 144.58, 141.72, 138.86,
135.52,133.78,132.99, 131.39 (d,] = 1.8 Hz),

130.9,130.3,129.3,129.1,127.3 (d,J = 5.5 Hz), 126.3, 125.0, 124.5, 115.9, 109.7 (d, ] = 248.3
Hz), 67.0, 28.5.

19F NMR (376 MHz, CDCl3): 6 -149.1

HRMS (ESI) m/z: (M+H)* Calcd for C25H20CIFNNaO4S = 484.0780; Found: 484.0781

[a]?%p =-72.7° (c = 0.33, CHCl3).

Diastereomeric excess (dr): 5:1

Enantiomeric excess (ee): 90%, Determined by HPLC (Chiralpak IA column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 25 °C, A = 245nm)
retention times: tmajor = 68.7 min, tminor = 43.7 min.

(R)-3-((R)-1-fluoro-1-((4-methoxyphenyl)sulfonyl)-2-oxopropyl)-3-(4-(trifluoromethyl)-phenyl)
isoindolin-1-one (4d)

Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 4d as white foam (69%);

1H NMR (400 MHz, CDCl3): 6 7.91 - 7.79 (m, 5H), 7.59 (td,J = 7.6, 1.3 Hz, 1H), 7.52 (t, /= 7.9
Hz, 1H), 7.44 (d, ] = 8.7 Hz, 2H), 7.38 (d, ] = 7.5 Hz, 2H), 6.82 - 6.69 (m, 2H), 3.83 (s, 3H), 1.84
(d,/ = 6.5 Hz, 3H).

13C NMR (101 MHz, CDCl3): § 196.2 (d,J = 27.8 Hz), 169.1, 164.9, 144.3, 139.8, 133.0, 132.6,
132.5 (d, ] = 1.5 Hz), 131.3, 131.0, 130.5, 127.7 (d, J = 6.0 Hz), 126.2, 125.4 (q, ] = 3.8 Hz),
125.1,124.44 (d,] = 2.9 Hz), 114.3,108.8 (d, ] = 245.6 Hz), 67.0 (d, ] = 21.3 Hz), 55.8, 28.4

19F NMR (376 MHz, CDCl3): § -62.8,-149.7

HRMS (ESI) m/z: (M+Na)* Calcd for C2sH19F4sNNaOsS = 544.0812; Found: 544.0817

[a]2%p =-30.2° (¢ = 0.27, CHCl3).

Diastereomeric excess (dr): 20:1

Enantiomeric excess (ee): 92%, Determined by HPLC (Chiralpak IA column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 25 °C, A = 209 nm)
retention times: tmajor = 57.0 min, tminor = 42.3 min.

(R)-3-((R)-1-((3-chlorophenyl)sulfonyl)-1-fluoro-2-oxopropyl)-3-(p-tolyl)isoindolin-1-one (4e€)

Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 3m as white foam (71%);

1H NMR (400 MHz, CDCl3): § 7.93 - 7.76 (m, 2H), 7.72 (bs, 1H), 7.57 (td, ] = 7.6, 1.3 Hz,
1H), 7.54 - 7.35 (m, 4H), 7.35 - 7.23 (m, 3H), 7.03 - 6.79 (m, 2H), 2.27 (s, 3H), 1.93 (d, ] =
6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3): § 195.7 (d, J = 28.1 Hz), 144.7, 139.7, 137.2, 135.1, 1344,
132.9, 131.9, 130.9, 130.2, 129.9, 129.8, 129.3, 128.4 (d, ] = 3.0 Hz), 127.1 (d, ] = 5.4 Hz),
124.9,124.5 (d,] = 2.7 Hz), 109.9 (d, / = 247.2 Hz), 66.8 (d, ] = 21.1 Hz), 28.5, 21.1.

19F NMR (376 MHz, CDCl3): § 18.2,-149.0

HRMS (ESI) m/z: (M+Na)* Calcd for C24H19CIFNNaO4S = 494.0600; Found: 494.0604

[a]2%p = -29.8° (c = 0.28, CHCl3).

Diastereomeric excess (dr): 4:1

Enantiomeric excess (ee): 85%, Determined by HPLC (Chiralpak AD column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 227 nm) retention
times: tmajor = 32.3 min, tminor = 63.6 min.
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(R)-3-((R)-1-((3-chlorophenyl)sulfonyl)-1-fluoro-2-oxopropyl)-3-(naphthalen-2-yl)isoindolin-1-one (4f)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded

compound 4f as white foam (69%);

0 1H NMR (400 MHz, CDCl:): & 8.16 (bs, 1H), 8.06 - 7.94 (m, 1H), 7.93 - 7.83 (m, 2H), 7.81 -
o 7.72 (m, 2H), 7.72 - 7.65 (m, 1H), 7.62 (td, ] = 7.6, 1.3 Hz, 1H), 7.59 - 7.45 (m, 4H), 7.28 -
L 7.23 (m, 2H), 7.23 - 7.19 (m, 1H), 6.89 (t,] = 8.2 Hz, 1H), 2.01 (d, ] = 6.4 Hz, 3H).

CHs 13 NMR (101 MHz, CDCl3): 6 195.6 (d, /] = 27.4 Hz), 169.0, 144.4, 136.8, 134.9, 134.2,

127.3 (d,/ = 1.6 Hz), 126.8, 126.8,124.9, 124.5, 123.9 (d,/ = 7.9 Hz), 109.8 (d, ] = 245.9 Hz),,

E,Ss
O’ 0 133.1, 132.8, 132.6, 132.0, 130.8, 130.2, 129.7, 129.4, 128.4, 128.2, 128.0 (d, / = 2.3 Hz),

Cl 66.9(d,J=20.9 Hz), 28.5

af 19F NMR (376 MHz, CDCl3): § -148.84

HRMS (ESI) m/z: (M+Na)* Calcd for C27H19CIFNNaO4S = 530.0600; Found: 530.0603

[a]2% =-62.8° (c = 0.28, CHCl3).
Diastereomeric excess (dr): 10:1

Enantiomeric excess (ee): 71%, Determined by HPLC (Chiralpak IB column, n-
heptane/isopropanol = 80/20, Flow rate 0.5 mL/min, T = 25 °C, A = 206 nm) retention

timeS: tmajor = 29.7 min, tminor = 4‘3.4 min.

(R)-5,6-dichloro-3-((R)-1((2-ethylphenyl)sulfonyl)1-fluoro-2-oxopropyl)-3-phenylisoindolin-1one(4g)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded

compound 4g as white foam (74%);

0O 1H NMR (400 MHz, CDCl3): 6 7.99 (d, J = 2.2 Hz, 1H), 7.91 (bs, 1H), 7.86 (s, 1H), 7.67 - 7.59

cl O (m, 2H), 7.47 (td, ] = 7.5, 1.4 Hz, 1H), 7.34 - 7.19 (m, 6H), 7.00 (t, ] = 8.4 Hz, 1H), 3.17 - 2.86
L (m, 2H), 1.87 (d,] = 6.2 Hz, 3H), 1.24 (t,] = 7.4 Hz, 3H).

§.72 M 13¢ NMR (101 MHz, CDCls): § 196.1 (d, J = 27.3 Hz), 166.9, 147.5, 143.9, 137.3, 135.4,

126.9 (d,] = 3.2 Hz), 126.5 (d, ] = 3.1 Hz), 109.5 (d, ] = 247.2 Hz), 67.3 (d, ] = 21.6 Hz),

28.6, (d,] = 21.6 Hz), 16.6

19F NMR (376 MHz, CDCl3): 6 -149.09

F,Ss
@O”T\O g 135.1,134.6 (d, ] = 2.9 Hz), 133.4, 132.3, 131.3, 130.9, 129.5, 128.9, 127.1 (d, ] = 5.7 Hz),
9

HRMS (ESI) m/z: (M+Na)* Calcd for C2sHz0Cl,FNNa0,S = 542.0366; Found: 542.0370

[a]2%p = -40.8° (¢ = 0.62, CHCl3).
Diastereomeric excess (dr): 20:1

Enantiomeric excess (ee): 94%, Determined by HPLC (Chiralpak AD column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 25 °C, A = 227 nm) retention

tlmeS: tmajgr = 22.9 mln, tminor = 28.2 mln.

(R)-3-((R)-1-((2,4-dimethylphenyl)sulfonyl)-1-fluoro-2-oxopropyl)-3,5-diphenylisoindolin-1-one (4h)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded

compound 4h as white foam (82%);

o) 1H NMR (400 MHz, CDCls): § 8.06 (s, 1H), 7.89 - 7.83 (m, 2H), 7.83 - 7.74 (m, 2H), 7.69

CHs  (s,3H),1.82 (d,] = 6.2 Hz, 3H).

\HO (dd, ] = 7.9, 1.4 Hz, 1H), 7.60 - 7.52 (m, 2H), 7.51 - 7.45 (m, 2H), 7.45 - 7.40 (m, 1H), 7.29 -
P 7.20 (m, 3H), 7.15 (d, ] = 8.2 Hz, 1H), 7.04 (s, 1H), 6.78 (d, ] = 8.3 Hz, 1H), 2.62 (s, 3H), 2.32

147
F),Ss
@o’ O p, 1*C NMR (101 MHz, CDCl): § 196.2 (d, ] = 27.5 Hz), 169.0, 146.2, 146.0, 145.8, 140.8,

140.0, 135.6 (d, J = 2.9 Hz), 133.4, 132.4, 131.2, 129.8, 129.3, 129.2, 129.0, 128.6, 128.6,
127.6,127.3,127.2 (d, ] = 49 Hz), 125.0, 123.5 (d, J = 3.2 Hz), 110.2 (d, ] = 246.2 Hz), 67.6

4h  CHs; (d,J=21.7 Hz), 28.3,21.5, 21.0 (d, /] = 5.6 Hz).

19F NMR (376 MHz, CDCl3): § -149.3
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HRMS (ESI) m/z: (M+Na)+ Calcd for C31H26FNNaO4S = 550.1459; Found: 550.1463

[a]2% = +5.5° (¢ = 0.36, CHCl3).

Diastereomeric excess (dr): 50:1

Enantiomeric excess (ee): 91%, Determined by HPLC (Chiralpak IA column, n-
heptane/isopropanol = 90/10, Flow rate 1.0 mL/min, T = 25 °C, A = 212 nm) retention
times: tmajor = 28.9 min, tminor = 41.2 min.

(R)-3-((R)1-fluoro-1-(naphthalen-2-ylsulfonyl)-2oxopropyl)-3-(4-trifluoromethyl)phenyl) isoindolin-1-one
(49)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 4f as white foam (65%);

o) 1H NMR (400 MHz, CDCl3): § 8.01 (bs, 1H), 7.89 (s, 1H), 7.87 - 7.79 (m, 5H), 7.79 - 7.73
(m, 2H), 7.70 (t, ] = 6.9 Hz, 1H), 7.64 - 7.59 (m, 1H), 7.57 (d, ] = 7.8 Hz, 1H), 7.52 - 7.42 (m,
NH)Ok 2H), 7.27 (s, 1H), 1.84 (d, /] = 6.5 Hz, 3H).
$57 CH;  13C NMR (101 MHz, CDCls): & 196.0 (d, J = 27.6 Hz), 169.1, 144.2, 139.5, 135.5, 133.1,
QFO,,S\\O 133.0, 132.0, 131.5, 131.0, 130.5 (d, ] = 6.3 Hz), 129.7, 129.1, 128.2, 127.9, 127.6 (d,] = 6.1
Hz), 125.3 (q, / = 3.9 Hz), 125.2, 124.8, 124.4 (d, J = 2.9 Hz), 124.2, 123.7 (d, J = 2.3 Hz),
P, O 123.7,122.1,109.0 (d, ] = 246.4 Hz). 67.0 (d,] = 21.2 Hz), 28.4.
O 19F NMR (376 MHz, CDCl3): § -63.01, -149.3
HRMS (ESI) m/z: (M+Na)* Calcd for C2sH1oFsNNaO4S = 564.0863; Found: 564.0861
4i [a]2% = -16.0° (¢ = 0.25, CHCl3).

Diastereomeric excess (dr): 17:1

Enantiomeric excess (ee): 94%, Determined by HPLC (Chiralpak AD column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 227 nm) retention
times: tmajor = 23.9 min, tminor = 27.8 min.

(R)-3-((R)-1-fluoro-2-oxo-1-(phenylsulfonyl)butyl)-3-(4-(trifluoromethyl) phenyl)isoindolin-1-one (4j)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 4f as white foam (59%);
) 1H NMR (400 MHz, CDCl3): 6 7.91 - 7.79 (m, 5H), 7.63 - 7.54 (m, 2H), 7.53 (d, ] = 7.5 Hz,
1H), 7.48 (d, ] = 8.7 Hz, 2H), 7.43 (d, ] = 8.6 Hz, 2H), 7.33 (t, ] = 7.9 Hz, 2H), 2.31 - 2.18 (m,
NH)OK/ 1H), 1.93 - 1.81 (m, 1H), 0.54 (¢, = 7.1 Hz, 3H).
13C NMR (101 MHz, CDCl3): § 1989 (d, J = 26.6 Hz), 169.1, 144.1, 139.6, 135.3, 134.9,

FO/:S\\O 133.0,131.1,130.5, 130.2 (d, / = 1.6 Hz), 129.1, 129.0, 127.7 (d,] = 6.1 Hz), 125.5 (d, ] = 3.6
Hz), 125.1, 124.5 (q,/ = 2.8 Hz), 109.3 (d, / = 247.2 Hz), 67.1 (d, ] = 20.9 Hz), 34.0,6.8 (d,] =
CFs @ 3.0 Hz).
4j 19F NMR (376 MHz, CDCl3): 6 -62.9, -152.6

HRMS (ESI) m/z: (M+Na)* Calcd for C2sH19F4NNaO4S = 528.0863; Found: 528.0869

[a]2%p = -38.6° (¢ = 0.42, CHCl3).

Diastereomeric excess (dr): 9:1

Enantiomeric excess (ee): 91%, Determined by HPLC (Chiralpak IA column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 215 nm) retention
times: tmajor = 22.2 min, tminor = 19.1 min.

(R)-3-((R)-1-fluoro-2-oxo-1-(phenylsulfonyl) pentyl)-3-(4-(trifluoromethyl) phenyl)isoindolin-1one 4Kk)
Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 4f as white foam (63%);
1H NMR (400 MHz, CDCl3): 6 7.93 - 7.73 (m, 5H), 7.62 - 7.55 (m, 2H), 7.53 (dd, / = 7.5, 0.9
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Hz, 1H), 7.49 (d, ] = 8.3 Hz, 2H), 7.43 (d, ] = 8.3 Hz, 2H), 7.33 (dd, J = 8.4, 7.3 Hz, 2H), 2.24 -
2.15 (m, 1H), 1.87 -1.87 (m, 1H), 1.15 -1.06 (m, 2H), 0.38 (t, ] = 7.4 Hz, 3H).

13C NMR (101 MHz, CDCl3): § 198.2 (d, J = 26.6 Hz), 169.1, 144.2, 139.7, 135.4, 134.9,
133.0, 132.6, 131.2, 130.5, 130.2, 129.1, 129.0, 127.7 (d, J = 6.1 Hz), 125.5 (q, J = 3.9 Hz),
125.1,124.5 (d,J = 2.7 Hz), 109.1 (d, = 247.4 Hz), 67.1 (d,] = 20.4 Hz), 42.2,15.6 (d, /] = 2.8
Hz), 12.9

19F NMR (376 MHz, CDCl3): § -62.94, -152.59

HRMS (ESI) m/z: (M+Na)* Calcd for C26H21F4aNNaO4S = 542.1020 =; Found: 542.1023
[a]2% =-33.8° (¢ = 0.40, CHCI5).

Diastereomeric excess (dr): 9:1

Enantiomeric excess (ee): 93%, Determined by HPLC (Chiralpak IA column, n-
heptane/isopropanol = 80/20, Flow rate 0.5 mL/min, T = 25 °C, A = 231 nm) retention
times: tmajor = 37.0 min, tminor = 34.7 min.

(R)-3-((R)-fluoro(nitro)(phenylsulfonyl)methyl)-3-(4-vinylphenyl)isoindolin-1-one (41)

41

Purification by column chromatography (100% DCM to 100:0.5 ml DCM: MeOH) afforded
compound 4f as white foam (80%);

1H NMR (400 MHz, CDCl3): 6 7.95 - 7.76 (m, 2H), 7.73 - 7.56 (m, 4H), 7.56 - 7.42 (m, 6H),
7.35 (t,/ = 8.3 Hz, 2H), 6.64 - 6.57 (m, 1H), 5.80 - 5.66 (m, 1H), 5.27 (d,/ = 10.9 Hz, 1H).

13C NMR (101 MHz, CDCl3): § 169.4, 143.5,139.0, 136.2, 135.4, 133.2, 133.0, 132.5, 130.95
(d,J = 1.5 Hz), 130.6, 130.2, 129.5, 127.6 (d, ] = 5.0 Hz), 127.3, 125.08 (d, / = 4.3 Hz), 124.8,
124.6 (d,J =4.7 Hz), 116.0 (d,J = 16.7 Hz), 68.2 (d, ] = 20.1 Hz).

19F NMR (376 MHz, CDCl3): §-112.31

HRMS (ESI) m/z: (M+ Na)* Calcd for C23H17FN2NaOsS = 475.0734 ; Found: 475.0738

[a]2% = +34.6° (¢ = 0.26, CHCI3).

Diastereomeric excess (dr): 2:1

Enantiomeric excess (ee): 38%, Determined by HPLC (Chiralpak AD column, n-
heptane/isopropanol = 60/40, Flow rate 1.0 mL/min, T = 25 °C, A = 227 nm) retention
times: tmajor = 26.3 min, tminor = 18.4 min.

3-(1-fluoro-2-oxo0-2-phenyl-1-(phenylsulfonyl)ethyl)-3-(p-tolyl)isoindolin-1-one (4m)

4m

Purification by column chromatography (2:1, n-Hexanes: EtOAc) afforded compound 4m as
white foam (50%);

1H NMR (600 MHz, CDCl3): Major diastereoisomer: § 7.98 (s, 1H), 7.75 - 7.73 (m, 1H), 7.61
-7.49 (m, 8H), 7.39 - 7.28 (m, 7H), 6.94 (d, ] = 8.3 Hz, 2H), 2.17 (s, 3H).

1H NMR (400 MHz, CDCI3): Minor diastereoisomer: § 7.75 - 7.73 (m, 2H), 7.67 - 7.62 (m,
3H), 7.61 - 7.49 (m, 2H), 7.39 - 7.28 (m, 6H), 7.15 (t, J = 7.8 Hz, 2H), 7.12 - 7.07 (m, 2H),
7.01 (d, /= 8.2 Hz, 2H), 2.28 (s, 3H).

13C NMR (101 MHz, CDCl;3): Major diastereoisomer: 6 195.1 (d, J = 23.7 Hz), 169.6, 145.2,
138.7, 135.8 (2C), 134.8, 134.0, 132.4 (2C), 131.2, 130.6, 129.7 (4C), 129.3, 128.9 (2C),
128.3 (2C), 127.9,125.8 (d, ] = 4.1 Hz), 125.3 (2C), 124.3,1119 (d, ] =252.9 Hz),69.0 (d, ] =
23.3 Hz), 20.9.

13C NMR (101 MHz, CDCl3): Minor diastereoisomer: § 191.2 (d, J = 25.5 Hz), 169.4, 145.0,
139.2, 136.3, 134.5 (2C), 134.0, 132.8, 132.6, 131.4, 130.5 (2C), 129.9, 129.8 (2C), 129.4
(2C), 129.0 (2C), 128.8,128.4, 128.3 (2C), 127.6 (d, ] = 5.5 Hz), 125.3 (d, /] = 5.1 Hz), 124.5,
111.5(d,J =251.4 Hz), 68.3 (d,] = 21.2 Hz), 21.0.

19F NMR (376 MHz, CDCls): 6 -146.33 (major), -147.94 (minor).
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HRMS (ESI) m/z: (M+ H)*Calcd for C29H23FNO4S = 500.1326; Found: 500.1326.
Diastereomeric excess (dr): 4:3

(R)-1-fluoro-1-(phenylsulfonyl)-1-((R)-3-thioxo-1-(p-tolyl)isoindolin-1-yl)propan-2-one (5)
Purification by column chromatography (3:1, N-Hexanes: EtOAc) afforded compound 5 as
foam (95%);

3 1H NMR (400 MHz, CDCls): § 9.39 (bs, 1H), 8.00 (d, ] = 7.6 Hz, 1H), 7.87 (dd, ] = 7.8, 2.4 Hz,
1H), 7.60 (td, ] = 7.5, 1.3 Hz, 2H), 7.56 - 7.48 (m, 5H), 7.35 (dd, ] = 8.5, 7.4 Hz, 2H), 6.99 (d,
NFfL = 8.3 Hz, 2H), 2.29 (s, 3H), 1.86 (d, ] = 6.2 Hz, 3H).

7 "CH; 13CNMR (101 MHz, CDCl3): 6 196.1, 195.7, 143.4, 139.4, 137.2, 135.5, 134.6, 132.6, 131.2,
QP ’:S‘\O 130.31, 130.2, 129.4, 128.8, 6 126.9 (d, ] = 5.1 Hz), 126.5, 124.0 (d,J = 3.2 Hz), 108.7 (d, ] =
246.6 Hz), 73.4 (d,] = 21.2 Hz), 28.2, 21.0
19F NMR (376 MHz, CDCl3): 6 -149.8
HRMS (ESI) m/z: (M+ Na)* Calcd for C24H20FNNaOss = 476.0761 ; Found: 476.0752
[a]2% = -80.0° (¢ = 0.25, CHCl3).
Diastereomeric excess (dr): 20:1
Enantiomeric excess (ee): 93%, Determined by HPLC (Chiralpak IA column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 228 nm) retention
times: tmajor = 8.2 min, tminor = 12.2 min.

4.3 Preparation of BNAH?®

o o) NaHCO; (5 equiv.) o
_ \H BnBr N (E)J\NHQ Na,S,04 (5 equiv.)‘ NNHZ
2 > >
| MeCN, reflux, 4h \ﬁ) o water, rt. 4h N
N (80 %) Bn Br (75 %) Bn

7

8 9

A 100 mL round bottom was filled with nicotinamide (980 mg, 8 mmol), acetonitrile (12 mL) and benzyl bromide
(0.95 mL, 8 mmol, 1 equiv.) under Ar. The mixture was stirred under refluxing condition for 4 hours, during which
a white precipitate appears. For the workup, the mixture was filtered and the white solid was washed with ether
and dried in vaccuo to yield the desired crude product as a white powder (1.88 g, 80%).

A 100 mL flask was filled with the crude nicotinium bromide (1.0 g, 3.4 mmol), water (20 mL) and NaHCO3 (1.43
g, 5 equiv., 17 mmol). Eventually Na;S,04 (2.96 g, 5 equiv., 17 mmol) was added portionwise, during which the
mixture turned dark orange. The mixture was stirred for 4h, during which a yellow solid appears. After cooling
down under ice bath at 0 °C, the yellow solid was removed by filtration and was washed with cold water to afford
the desired product as a pale yellow powder (546 mg, 75%). H and 13C NMR correspond to data published in the
literature.®

1H NMR (400 MHz, CDsCN): § 7.41 - 7.24 (m, 5H), 6.98 - 6.94 (m, 1H), 5.84 (dq, J = 8.1 Hz, J" = 1.7 Hz, 1H), 5.53
(bs, 2H), 4.71 (dt, ] = 8.0 Hz, J" = 3.4 Hz, 1H), 4.30 (s, 2H), 3.05 (dd, ] = 3.3 Hz, "= 1.5 Hz, 2H).

13C NMR (101 MHz, CD3CN): 6 170.5, 139.5, 130.3, 129.7 (2C), 128.6 (2C), 128.4 (2C), 103.6,101.0, 57.5, 23.3.
HRMS (ESI) m/z: (M+H)*Calcd for C13H15N20 = 215.1179; Found: 215.1189.
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4.4 Procedure for desulfonylation reaction:10

AIBN (0.4 equiv.)

Y

Toluene, 70 °C
(60 %)

H3C 3a 9 HC 6

To the solution of chiral 3a (23 mg, 0.05 mmol, 1.00 equiv.) in toluene (2 mL), BNAH (32 mg, 0.15 mmol], 3 equiv.)
and AIBN (3.3 mg, 0.02 mmol, 0.4 equiv.) was added and heated at 70°C with stirring. After complete consumption
of starting material, reaction mixture was cooled to room temperature and loaded directly on silica.
Corresponding product was isolated in a mixture of n-hexane/EtOAc; 2:1) as an yellow oil (9 mg, 60%).

(R)-1-fluoro-1-(phenylsulfonyl)-1-((R)-3-thioxo-1-(p-tolyl)isoindolin-1-yl)propan-2-one (6)
Purification by column chromatography (2:1, n-Hexanes: EtOAc) afforded compound 6 as
white foam (60%);
1H NMR (600 MHz, CDCl3): 6 7.85 (d, /= 7.5 Hz, 1H), 7.66 (d,/ = 7.7 Hz, 1H), 7.55 (t,] = 7.5
Hz, 1H), 7.49 (t,] = 7.4 Hz, 1H), 7.46 (d,] = 8.2 Hz, 2H), 7.30 (s, 1H), 7.15 (d, / = 8.1 Hz, 2H),
CHs 4.92 (d,J/=47.5 Hz, 1H), 2.30 (s, 3H), 2.22 (d, ] = 5.4 Hz, 3H).
13C NMR (101 MHz, CDClz): § 2069 (d, J = 27.5 Hz), 169.7, 147.7, 138.6, 134.6, 132.6,
130.3,129,9 (2C), 129.3, 125.5 (2C), 124.8 (d, / = 3.0 Hz), 124.4, 98.0 (d, ] = 201.4 Hz), 66.6
(d,J=21.1Hz), 28.0, 21.1.
6 19F NMR (376 MHz, CDCl3): 6 -184.34 (dd, ] = 47.5, 4.7 Hz).
HRMS (ESI) m/z: (M+H)* Calcd for C1gH17FNO; = 298.1238; Found: 298.1234.
[a]20p = -87.0° (¢ = 0.35, CHCla).
Diastereomeric excess (dr): 16:1
Enantiomeric excess (ee): 83%, Determined by HPLC (Chiralpak IB column, n-
heptane/isopropanol = 80/20, Flow rate 1.0 mL/min, T = 25 °C, A = 200 nm) retention
times: tmajor = 11.6 min, tminor = 8.4 min.

\©hlh
1) §Z; ;O
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5.1 X-Ray section

Crystallographic data for 30 were collected on Bruker D8 VENTURE Kappa Duo PHOTONIII by IuS micro-focus
sealed tube MoKa (A= 0.71073) at a temperature of 120(2) K. The structure was solved by direct methods (XT!1a)
and refined by full matrix least squares based on F2 (SHELXL201811b). The hydrogen atoms on carbon were fixed
into idealized positions (riding model) and assigned temperature factors either His,(H) = 1.2 Ueq(pivot atom) or
Hiso(H) = 1.5 Ueq (pivot atom) for methyl moiety. Hydrogen in N-H moiety was found on difference Fourier map and
refine in riding model mode with Hiss(H) = 1.5 Ueq(N). The absolute structure determination was based on
anomalous dispersion of S and Cl atoms.

Crystal data for 30 C23H16C1,FNO4S M; = 492.33; Orthorhombic, P 212121 (No 19),a = 10.4760 (5) A b=14.1768 (7
A c=14.4461(7) A,V =2145.48 (18) A3, Z = 4, D,=1.524 Mg m?3, colourless prism of dimensions 0.40 x 0.25 x
0.23 mm, multi-scan absorption correction (i = 0.44 mm-1) Tyin = 0.87, Tmax = 0.91; a total of 121548 measured
reflections (Bmax= 30°), from which 6247 were unique (Rin: = 0.025) and 6217 observed according to the I > 20(])
criterion. The refinement converged (A/omax= 0.001) to R = 0.020 for observed reflections and wR(F2) = 0.057, GOF =
1.12 for 290 parameters and all 6247 reflections. The final difference map displayed no peaks of chemical
significance (Apmax = 0.32, Apmin -0.24 e.A-3). Absolute structure parameter (Flack!2) 0.004(5)

5.2 Crystallization and X-ray single crystal for compound 30 [CCDC 2162666]

Crystallization:

About 5 mg of 30 was dissolved in tert-Butyl methyl ether (4.0 ml), DCM (0.5 ml) and MeOH (0.5 ml) and the solvent
was evaporated slowly at room atmosphere.
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Figure.S1. View on one of symmetrically independent molecule of 30, the displacement ellipsoids at 50%
probability level. (The configuration on C2 and C9 atoms are (R, R) respectively).

X-ray crystallographic data of 30 have been deposited with the Cambridge Crystallographic Data Centre (CCDC)
under deposition number 2162666 and can be obtained free of charge from the Centre via its website
(www.ccdc.cam.ac.uk/getstructures).

5.3. Refinement, Results and discussion

Crystal data, data collection and structure refinement details are summarized in Table 1.

Table 1
Experimental details

Crystal data

Chemical formula C23H16CI.FNO4S

M; 492.33

Crystal system, space group Orthorhombic, P21212;

Temperature (K) 120

a, b, c(A) 10.4760 (5), 14.1768 (7), 14.4461 (7)
V (A3) 2145.48 (18)

yA 4

Radiation type Mo Ko

p (mm?) 0.44

Crystal size (mm) 0.40 x 0.25 x 0.23

Data collection

Diffractometer Bruker D8 VENTURE Kappa Duo PHOTONIII
CMOS
Absorption correction Multi-scan

Krause, L., Herbst-Irmer, R., Sheldrick, G. M.,
Stalke, D. (2015). "Comparison of silver and
molybdenum microfocus X-ray sources for
single-crystal structure determination” J. Appl.
Cryst. 48, 3-10.
doi:10.1107/S1600576714022985

Tmin, Trmax 0.87,0.91

No. of measured, independent and 121548, 6247, 6217
observed [l > 2o(1)] reflections

Rint 0.025

(Sin /A ) max (A™) 0.704

Refinement

R[F? > 26(F?)], wR(F?), S 0.020, 0.057, 1.12
No. of reflections 6247
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No. of parameters 290
H-atom treatment H-atom parameters constrained
Amax, A)min (€ AS) 0.32,-0.24

Absolute structure

Flack x determined using 2724 quotients [(I+)-
(I)VIA+)+(1-)] (Parsons, Flack and Wagner,
Acta Cryst. B69 (2013) 249-259).

Absolute structure parameter

0.004 (5)

Supporting information

Computer programs: Bruker Instrument Service vV6.2.15, SAINT V8.40B (Bruker AXS LLC, 2019), SHELXT 2018/2
(Sheldrick, 2018), SHELXL2018/3 (Sheldrick, 2018).

Table 2
Hydrogen-bond geometry (A, °) for (30)

D—H-A D—H HeA

N1—H1---03 0.84 2.35

2.9195 (16) 126

Document origin: pubICIF [Westrip, S. P. (2010). J. Apply. Cryst., 43, 920-925].
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Computing details

Supporting information

Data collection: Bruker Instrument Service vVV6.2.15; cell refinement: SAINT V8.40B (Bruker AXS LLC, 2019); data
reduction: SAINT V8.40B (Bruker AXS LLC, 2019); program(s) used to solve structure: SHELXT 2018/2 (Sheldrick,
2018); program(s) used to refine structure: SHELXL2018/3 (Sheldrick, 2018).

Crystal data of (30)

C23H16CI.FNO4S Dx = 1.524 Mg m’3

M, = 492.33 Mo Ko radiation, 2 = 0.71073 A
Orthorhombic, P21212; Cell parameters from 9686 reflections
a=10.4760 (5) A 0 =3.7-30.0°

b=14.1768 (7) A =044 mm?

c=14.4461(7) A T=120K

V=2145.48 (18) A®

Prism, colourless

Z=4

0.40 x 0.25 x 0.23 mm

F(000) = 1008

Data collection

Bruker D8 VENTURE Kappa Duo 6247 independent reflections
PHOTONIII CMOS

diffractometer

Radiation source: IuS micro-focus sealed tube [6217 reflections with 1 > 2c(1)
Quazar Mo multilayer optic monochromator Rint = 0.025

¢ and o scans Omax = 30.0°, Omin = 2.0°
Absorption correction: multi-scan h=-14-14

Krause, L., Herbst-Irmer, R., Sheldrick, G. M.,

Stalke, D. (2015). "Comparison of silver and

molybdenum microfocus X-ray sources for

single-crystal structure determination” J. Appl.

Cryst. 48, 3-10.

d0i:10.1107/S1600576714022985

Tmin = 0.87, Tmax = 0.91 k=-19-19

121548 measured reflections | =-20—20

Refinement

Refinement on F?

Secondary atom site location: difference Fourier map

Least-squares matrix: full

Hydrogen site location: mixed

R[F? > 26(F?)] = 0.020

H-atom parameters constrained

WR(F?) = 0.057

w = 1/[c%(Fo?) + (0.0309P)2 + 0.4301P]
where P = (Fo? + 2F2)/3

S=112

6247 reflections

A)max = 032 (] A>3
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290 parameters

A)min = '024 (§] A-S

0 restraints

Absolute structure; Flack x determined using 2724 quotients [(1+)-(I-)]/[(1+)+(l-
)] (Parsons, Flack and Wagner, Acta Cryst. B69 (2013) 249-259).

direct methods

Primary atom site location: structure-invariant

Absolute structure parameter: 0.004 (5)

Special details

Geometry. All esds (except the esd in the dihedral angle between two |.s. planes) are estimated using the full covariance matrix.
The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations
between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment
of cell esds is used for estimating esds involving l.s. planes.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A?) for (30)

X y z Uiso™/Ueq
cl1 0.96987 (4) 0.81874 (3) -0.08227 (3) 0.03066 (9)
cI2 1.23691 (4) 0.77487 (3) -0.17331 (3) 0.02969 (9)
s1 0.94357 (3) 0.38427 (2) 0.22249 (2) 0.01355 (6)
F1 0.91120 (8) 0.55744 (6) 0.16907 (6) 0.01570 (15)
01 1.27798 (10) 0.39176 (8) -0.05741 (8) 0.0249 (2)
02 1.21084 (10) 0.45043 (9) 0.17589 (8) 0.0263 (2)
03 0.98869 (11) 0.29927 (7) 0.17894 (8) 0.0208 (2)
04 0.98811 (10) 0.41030 (8) 0.31325 (7) 0.0203 (2)
N1 1.08058 (11) 0.39660 (8) 0.01378 (8) 0.0152 (2)
H1l 1.085840 0.343290 0.038940 0.023*
c1 1.18221 (13) 0.43390 (10) -0.03359 (10)  0.0172 (2)
c2 0.98274 (12) 0.46436 (9) 0.04005 (8) 0.0123 (2)
c3 1.03067 (12) 0.55296 (9) -0.00937 (9) 0.0138 (2)
c4 0.97498 (13) 0.64142 (9) 1001762 (9) 0.0168 (2)
H4 0.894989 0.654996 0.010351 0.020*
cs5 1.04052 (14) 0.70967 (9) .0.06839 (10)  |0.0189 (3)
C6 1.15918 (15) 0.69007 (10) -0.10890 (10)  |0.0198 (3)
c7 1.21479 (14) 0.60187 (10) -0.09996 (9) 0.0189 (3)
H7 1.295551 0.588290 -0.126740 0.023*
cs 1.14805 (13) 0.53423 (10) -0.05045 (9) 0.0157 (2)
co 0.99205 (12) 0.48363 (9) 0.14681 (9) 0.0128 (2)
C10 1.12953 (13) 0.51041 (11) 0.17757 (10) 0.0180 (2)
c11 1.15062 (16) 0.60939 (12) 0.20973 (12) 0.0275 (3)
H11A 1.118531 0.653452 0.162928 0.041*
H11B 1.242115 0.620085 0.219212 0.041*
H11C 1.105058 0.619527 0.268133 0.041*
c12 0.84952 (12) 0.43451 (9) 0.00683 (8) 0.0129 (2)
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C13 0.83545 (13) 0.35090 (10) -0.04262 (9) 0.0171 (2)
H13 0.907519 0.311382 -0.052076 0.021*
Cl4 0.71707 (14) 0.32413 (10) -0.07858 (10) 0.0198 (3)
H14 0.709770 0.267646 -0.113566 0.024*
C15 0.61045 (13) 0.37959 (11) -0.06341 (10) 0.0198 (3)
H15 0.529583 0.360936 -0.086880 0.024*
C16 0.62293 (13) 0.46330 (10) -0.01324 (10) 0.0188 (3)
H16 0.550065 0.501655 -0.002481 0.023*
C17 0.74127 (13) 0.49098 (9) 0.02112 (9) 0.0156 (2)
H17 0.748810 0.548470 0.054470 0.019*
C18 0.77623 (12) 0.38467 (10) 0.22219 (9) 0.0151 (2)
C19 0.71328 (14) 0.31211 (11) 0.17619 (10) 0.0207 (3)
H19 0.759434 0.262714 0.146963 0.025*
C20 0.58068 (16) 0.31423 (14) 0.17438 (12) 0.0304 (4)
H20 0.535085 0.264102 0.145898 0.036*
c21 0.51409 (15) 0.38885 (15) 0.21378 (11) 0.0321 (4)
H21 0.423688 0.391047 0.209112 0.038*
C22 0.57871 (15) 0.46020 (14) 0.25989 (11) 0.0273 (3)
H22 0.532268 0.510640 0.287085 0.033*
c23 0.71111 (14) 0.45825 (11) 0.26649 (10) 0.0192 (3)
H23 0.756035 0.505377 0.300014 0.023*
Atomic displacement parameters (A?) for (30)

Ull U22 U33 U12 U13 U23
ci 0.0389 (2) |0.01489 (15)|0.0382 (2) |0.00053 (14)|0.00491 (17)|0.00537 (13)
CI2 0.0373(2) |0.02418 (17)|0.02757 (17)|-0.01501  |0.00905 (15)|0.00174 (14)

(15)

s1 0.01167 (12) [0.01519 (13) [0.01379 (13)|0.00177 (10) |0.00022 (10)|0.00081 (11)
F1 0.0161 (3) |0.0135(3) |0.0175(3) |0.0035(3) |0.0014 (3) |-0.0029 (3)
01 0.0164 (5) [0.0264 (5) [0.0319 (5) [0.0045 (4) |0.0077 (4) |-0.0026 (5)
02 0.0142 (4) [0.0372(6) [0.0276 (5) [0.0032 (4) |-0.0029 (4) |-0.0021 (5)
03 0.0225 (5) [0.0154 (4) [0.0244 (5) |0.0050 (4) |0.0055 (4) |0.0011 (4)
04 0.0156 (4) |0.0302 (5) |0.0152 (4) |0.0008 (4) |-0.0029 (4) |0.0006 (4)
N1 0.0140 (5) |0.0133(5) [0.0184 (5) [0.0030 (4) [0.0038 (4) [-0.0003 (4)
c1 0.0141 (5) [0.0199 (6) [0.0176 (6) [0.0003 (5) [0.0019 (4) |[-0.0032 (5)
c2 0.0111 (5) [0.0116 (5) [0.0141(5) [0.0004 (4) [0.0016 (4) |[-0.0011 (4)
c3 0.0133(5) [0.0139(5) [0.0141(5) |[-0.0014 (4) |0.0009 (4) |-0.0013 (4)
c4 0.0176 (5) [0.0145(5) [0.0182(5) [-0.0011(4) |0.0018 (5) |-0.0001 (4)
c5 0.0237 (7) [0.0135(5) [0.0195(6) [-0.0028 (5) |0.0006 (5) |0.0002 (4)
C6 0.0235(7) [0.0190 (6) [0.0168 (6) [-0.0092 (5) |0.0029 (5) |-0.0002 (5)
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c7 0.0168 (6) |0.0228 (6) |0.0171 (6) |-0.0057 (5) |0.0031 (5) |-0.0029 (5)
c8 0.0137 (5) |0.0183 (6) |0.0151 (5) |-0.0015 (4) |0.0012 (4) |-0.0023 (4)
C9 0.0104 (5) |0.0130 (5) |0.0150 (5) |0.0015 (4) |0.0008 (4) |-0.0010 (4)
C10 0.0127 (5) |0.0258 (6) |0.0155(5) |[-0.0042 (5) |-0.0002 (4) |-0.0014 (5)
c11 0.0243 (7) [0.0298 (8) [0.0285(7) [-0.0109 (6) |-0.0009 (6) |-0.0092 (6)
C12 0.0125 (5) [0.0138(5) [0.0125(5) [-0.0013 (4) |0.0008 (4) |0.0006 (4)
C13 0.0165 (6) |0.0174 (6) |0.0174 (6) |-0.0027 (5) |0.0032 (5) |-0.0027 (4)
C14 0.0226 (6) |0.0201 (6) |0.0166 (6) |-0.0074 (5) |-0.0001 (5) [-0.0027 (5)
C15 0.0183 (6) |0.0248 (6) |0.0162 (5) |-0.0066 (5) |-0.0039 (5) |0.0016 (5)
C16 0.0145 (6) |0.0222 (6) [0.0198 (6) |0.0003 (5) |-0.0024 (5) |0.0021 (5)
c17 0.0156 (5) |0.0148 (5) |0.0164 (5) |0.0004 (4) |-0.0013 (4) |-0.0001 (4)
C18 0.0120 (5) [0.0191 (6) [0.0142(5) |[-0.0014 (4) |0.0003 (4) |0.0029 (5)
C19 0.0225 (6) [0.0222 (6) [0.0172(6) |-0.0063 (5) |-0.0019 (5) |0.0013 (5)
C20 0.0231 (7) |0.0450 (10) [0.0230 (7) |-0.0160 (7) |-0.0050 (6) |0.0044 (7)
c21 0.0132 (6) |0.0594 (11) [0.0235(7) |-0.0044 (7) |-0.0009 (5) |0.0106 (8)
Cc22 0.0169 (6) |0.0443 (9) [0.0207 (7) |0.0070 (6) |0.0058 (5) |0.0057 (6)
c23 0.0165 (6) |0.0253 (7) |0.0158 (5) |0.0021 (5) |0.0030 (5) |-0.0001 (5)
Geometric parameters (A, °) for (30)

Cl1—C5 1.7260 (15) Cl11—H11A 0.9800

Cl2—Cé6 1.7245 (14) Cl11—H11B 0.9800

S1—-03 1.4393 (11) Cl1—H11C 0.9800

S1—04 1.4398 (10) C12—C13 1.3918 (18)

S1—C18 1.7530 (13) C12—C17 1.4034 (18)

S1—C9 1.8540 (13) C13—C14 1.3970 (19)

F1—C9 1.3841 (14) C13—H13 0.9500

01—C1 1.2173 (17) C14—C15 1.383(2)

02—C10 1.2038 (19) Cl4—H14 0.9500

N1—C1 1.3717 (17) C15—C16 1.397 (2)

N1—C2 1.4550 (16) C15—H15 0.9500

N1—H1 0.8405 C16—C17 1.3919 (18)

C1—C8 1.4868 (19) C16—H16 0.9500

C2—C3 1.5296 (17) C17—H17 0.9500

C2—C12 1.5353 (18) C18—C19 1.3909 (19)

C2—C9 1.5693 (18) C18—C23 1.4011 (19)

C3—C4 1.3882 (18) C19—C20 1.390 (2)

C3—C8 1.3909 (17) C19—H19 0.9500

C4—C5 1.3949 (18) C20—C21 1.389 (3)

C4—H4 0.9500 C20—H20 0.9500

C5—C6 1.402 (2) C21—C22 1.387 (3)
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C6-—C7 1.386 (2) C21—H21 0.9500
c7—C8 1.3855 (19) C22-C23 1.390 (2)
C7—H7 0.9500 C22—H22 0.9500
C9—C10 1.5544 (18) C23—H23 0.9500
c10—C11 1.495 (2)

03—S1—04 120.41 (7) C11—C10—C9 117.08 (12)
03—S1-C18 109.27 (7) C10—C11—HI11A  [1095
04—S1-—C18 108.99 (6) C10—C11—H11B  [1095
03—S1-—C9 106.76 (6) H11A—C11—H11B |109.5
04—S1-—C9 104.68 (6) C10—C11—H1lC  [1095
C18—S1—C9 105.67 (6) H11A—C11—H11C |109.5
Cl—N1—C2 114.98 (11) H11B—C11—H11C |[109.5
Cl—N1—H1 120.8 C13—Cl12—C17 118.41 (12)
C2—N1—H1 121.8 C13—C12—C2 119.43 (11)
01—C1—N1 126.27 (14) Cl7—Cl12—C2 122.10 (11)
01—Cl1-C8 128.43 (13) Cl2-C13—Cl4 121.08 (13)
N1—C1—C8 105.29 (11) C12—C13—H13 119.5
N1—C2—C3 100.91 (10) C14—C13—H13 1195
N1—C2—C12 112.14 (10) C15—C14—C13 120.23 (13)
C3—C2—C12 112.26 (10) C15—Cl4—H14 119.9
N1—C2—C9 109.12 (10) C13—C14—H14 119.9
C3—C2-C9 107.17 (10) Cl4—C15-C16 119.31 (12)
Cl2-C2—C9 114.31 (10) Cl4—C15—H15 120.3
C4—C3-C8 120.49 (12) C16—C15—H15 120.3
C4—C3—C2 130.08 (12) C17—C16—C15 120.53 (13)
C8—C3—C2 109.43 (11) C17—C16—H16 119.7
C3—C4—C5 117.70 (13) C15—C16—H16 119.7
C3—C4—H4 121.1 C16—C17—C12 120.42 (12)
C5—C4—H4 121.1 C16—C17—H17 119.8
C4—C5-C6 121.23 (13) Cl12—C17—H17 119.8
C4—C5-Cll 118.13 (11) C19-C18—C23 122.54 (13)
C6—C5-Cl1 120.62 (11) C19-C18—S1 118.22 (11)
C7—C6-C5 120.85 (12) C23—C18—S1 119.23 (10)
C7—C6—CI2 118.74 (11) C20—C19—C18 117.84 (16)
C5—C6—CI2 120.38 (11) C20—C19—H19 121.1
C6—C7—C8 117.42 (13) C18—C19—H19 121.1
C6—C7—H7 1213 C21—C20—C19 120.71 (16)
C8—C7—H7 1213 C21—C20—H20 119.6
C7—C8-C3 122.29 (13) C19—C20—H20 119.6
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Cc7—C8—C1 128.69 (13) C22—C21—C20 120.46 (14)
Cc3—C8—C1 109.00 (11) C22—C21—H21 119.8
F1—C9—C10 108.42 (10) C20—C21—H21 119.8
F1—C9—C2 108.78 (10) C21—C22—C23 120.34 (16)
C10—C9—C2 112.40 (10) C21—C22—H22 119.8
F1—C9—S1 105.65 (8) C23—C22—H22 119.8
C10—C9—S1 105.71 (9) C22—C23—C18 117.98 (15)
C2—C9—S1 115.48 (9) C22—C23—H23 121.0
02—C10—C11 124.39 (13) C18—C23—H23 121.0
02—C10—C9 118.51 (13)
Hydrogen-bond geometry (A, °) for (30)

D—H---A D—H H---A DA D—H---A
N1—HI1---03  |0.84 2.35 2.9195 (16) 126

Document origin: pubICIF [Westrip, S. P. (2010). J. Apply. Cryst., 43, 920-925].
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, DMSO)
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'"H NMR (400 MHz, CDCly)
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"H NMR (400 MHz, CDCl5)
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'"H NMR (400 MHz, CDCly)
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"H NMR (400 MHz, CDCly)
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'"H NMR (400 MHz, CDCls)
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'"H NMR (400 MHz, CDCls)
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B Chromatogram Yiews Peak [+ Channel [+ ]+ | Extract
maAlU Max Intensity : 26 207
J216nm.4nm Time 111,503 Inten. 1287 &
100
e Racemate
] A
50+
28]
j _/\ ke /\J
Ly A . i e £ %
0 10 20 30 40 50 60 70 a0 20 100 110 min
B <> Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
52,132 27,260 3740031 20738 0000000 M 46,805 55.605 27,260
2 59.017 27471 3765038 18251 0000000 M 55,605 67.083 27471
73.857 22720 317 10789 0000000 M 67.979 24,821 22720
4 57,983 22,545 3093718 5857 0000000 M 91,531 106,283 22,545
Total 100,000 13720008 59635 100,000
,
B Chromatogram Yiew Peak [+ [+ Channel [+ ]+ | Extract
mal Max Intensity : 81 545
20-4216nm,4nm Time 46,558 Inten. 0117
7] 2
60 NHQ
50 3 % Chs
] 7% L
403 o
30 CHj
20 3a
104 o
o A AN S ke e g
B 5P 4P 5P 5P
0 10 20 30 40 50 60 70 80 0 100 110 min
B <> Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peakif| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
51,859 1.859 394828 3230 0000000 | M 47,701 55,008 1.859
2 58,782 2352 4959552 3277 0000000 | M 56,053 62,165 2352
71,892 54,671 20108609 81405 0000000 | M 66,933 88,992 54,671
4 596,847 1.118 237469 289 0000000 | M 91,531 107,477 1.118
| Total 100,000 21240458 23801 100,000
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B Chromatogram Yiew Peak [4 [+ Channel [+ ]+ | Extract
mal Max Intensity : 20 878
:@nm 4nm Time 0,410 Inten. 0,017 .
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40 Racemate |
] 4
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20
m_: /& K /\y /\
] v v
u_:JJ—‘»———A—' T T T T g
7 T T T T T T T T T T -
0 10 20 30 40 50 60 70 a0 90 100 min
B <> Results Yiew - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak#f | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 58,163 28774 2411657 18286 0.000000 [ M 54,933 61,771 28774
p. 65,541 28718 2407027 13488 0.000000 [ M 62,453 72,149 28718
75,820 21,113 1769595 95952 0.000000 [ M 72,288 80.629 21,113
4 86,136 21,395 1793187 8451 0.000000 [ M 82,261 92,651 21,395
| Total 100,000 8381506 50178 100,000
B Chromatogram Yiew Peak [+ Channel [+ |+ | Extract
maAlU Max Intensity : 54 941
_@nm Anm Time 15,392 Inten. 0,125 &
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75+ NHO
] 3 CH3 =
1 @ % i
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] F
25+
1 3b
0 10 20 30 40 50 60 70 a0 20 100 min
B <> Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak# | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area%
1 57,931 1,561 313354 2365 0000000 | M 54,784 61,963 1,561
2 65,213 3.591 720876 4149 0.000000 | M 61,963 69,663 3.59
74315 50,078 18082506 94585 0000000 | M 69,663 82,048 50,078
4 86,083 4770 957603 5132 0000000 | M 82432 94,827 4770
| Total 100,000 20074386 106230 100,000
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B Chromatogram Yiew Peak [+ Channel [ |+ | Extract
mal Max Intensity : 45 089
zuu_'@nm 4nm Time 22,223 Inten. 1,604 »
150
] Racemate
100 ]
50
o] /\/\w /\ &
o}—4 A'A = b — L
7 T T T T T T T T T g
0 10 20 30 40 50 60 70 a0 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak## | Ret. Time Conc. Area Height Similarity Index Peak Start Peak End Area%
53.300 18.486 4012695 33851 0.000000 [ M 51,008 55,840 18.486
2 60.747 17.862 3877342 2454 0,000000 58.133 62,965 17.862
65.026 32733 7105324 42638 0.000000 | V 62,965 70,261 32733
4 7741 30,519 6711651 32858 0,000000 | M 73,696 817 30,519
| Total 100,000 21707052 133931 100,000
B Chromatogram iew Peak [+ Channel [+ |» | Extract
mal Max Intensity : 97 372
:@nm 4nm Time 0,225 Inten. 0,011 &
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k| O
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0 10 20 30 40 50 60 70 a0 min
B <> Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak##| Ret. Time Conc. Area Height Similarity Index Peak Start Peak End Area®
53.501 1337 220788 1815 0000000 [ M 51,147 h1.27 1337
P 61,034 0,181 29953 1095 0,000000 | M 57.227 61,952 0181
64,660 54,783 15653689 95627 0000000 [ M 62,069 72,661 54,783
4 77422 3699 610944 3333 0,000000 | M 74912 84,5597 3699
| Total 100,000 16515373 101874 100,000
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B Chromatogram YWiew Peak [+ Channel [+ [+ | Extract
mal Max Intensity : 23 450
223nm,4nm Time | 1,988 Inten. 1093 .
0] Racemate
304 i
] [
20
104 /\J
] I S I
u_/—lL—A—A—Jn_L 7 i Lo T £
0 10 20 30 40 50 60 70 a0 ) 10 1o 120 130 140 150 min
B <> Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak## | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area”
1 280,929 43,444 4447614 23081 0000000 M 77120 88,448 43444
2 105,966 42 958 4357903 15689 0000000 | M 100,971 115477 42,958
121,322 6.811 697242 2145 0000000 M 115,680 130,581 6.811
4 144,839 6,788 694852 1848 0000000 M 139,328 153,643 6,788
| Total 100,000 10237642 42763 100,000
B Chromatogram “iew Peak [+ ]+ Channel [+ [+ | Extract
mal Max Intensity : 18 721
] nm,4nm Time 945610 Inten. 0121 &
30
O
25
] NHQ
] $ CHj ~
1 3 ”S L
15 1o
10
] OCH3
5]
] 3d 2
] . VAN /\¢ b e
a 2 —T o T & g
0 10 20 30 40 50 60 70 a0 80 100 110 120 130 140 150 160min
B <> Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peaki## | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area”
80,866 5.023 395709 2117 0000000 M 75.520 28,064 5.023
2 105,785 10,677 349666 3163 0000000 M 59,328 112,672 10,677
119,440 20,113 6375153 18507 0000000 M 112,672 137,088 280,113
4 143,854 4187 333172 252 0000000 M 139,345 156,181 4187
| Total 100,000 7957700 24663 100,000
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B Chromatogram Yiew Peak [+ [+ Channel [+ [+ | Extract
mal Max Intensity : 75 625
g Ti 74,947 Inten. 3519 .
150 nim.4nm me 74, nten i
125
] Racemate
100
3
5!
50
25
] J\ ¥ " /\w "
0 7 7. m — g
0 10 20 30 40 =0 60 70 80 20 100 110 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area%
1 25232 30.801 7133440 74844 0.000000 23477 28,885 30.801
2 31,872 19.573 4533006 38574 0.000000 29,952 35,765 19.573
3 59.454 19.204 4447606 20659 0.000000 56,171 65,184 19.204
4 82567 30421 7045360 8312 0.000000| M 69,483 102,253 30421
Total 100.000 23158412 142350 100.000
B Chramatagram View Peak 1]+ Channel [ 1]+ | Extract
mAU Max Intensity : 144 559
150473nm 4nm Time 53,451 Inten. 0,008 .
125
100
1 A
!
50-]
25
E o A A i -
o] 7 g i3 T
(] 10 2 30 ) =0 0 70 20 90 100 " rmin
B < Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®l
1 25,321 95.079 13257234 144412 0,000000 23.605 25184 95.079
2 32.010 1,037 144582 1330 0000000 | M 30.357 342 1,037
3 55,666 3,875 541995 2649 0,000000 | M 56,939 64,451 3,875
4 80139 0,009 1293 30 0000000 | M 75,243 87,008 0,009
Total 100,000 13585509 148420 100,000

135



Supporting information

PRI~
s
20T~
607"

zs
1zs H/
0e's
oes/
89'
89'
2ws
677
v

€ad 922
9z
82
8z,
0c's
o
b
b2
ob'L
9b'L
IR
6b'L
05°2 7
152

VB-A-736.1.fid

3f

P8T
S8'T

20T
60 V \

NN.m/
s
0£'5~
oes”

89'S~
89's "

(742N
s

1.8

1 (ppm)

0°€|

5.35 5.30 5.25

5.70 5.65

5.75

f1 (ppm)

f1 (ppm)

9572
157
yAWA
65",
mm.ﬁ
%.J
092

29t #
2oL

Y
082
8L

=T

=TT

s8's
sg-

Fooe

=10

Frot

Frot

Feot
M\Sq

6T
H\.Mﬁ.ﬁ
0T'T
6'0
0T

(U

(4

1T
00'T
66°0

f1 (ppm)

8T —

66'99
mﬁ.mov

€Dad 9T LL —

+b'80T =
88°01T -
8P’ STT ~

9°vCT
+9'veT
86'bCT

[A3TAENG
[ageas
praias 7z
06821
80'62T
TZ0€ET
bO'TET
68°2ET
6EHET
89'bET
zs'seT
08'SET
05°8ET
1061

T1°69T —

TT°96T ~_
[

VB-A-736

oI
s
z€9er —
LTI~
wier
06821 ~.
80621 <~
TT°0ET
YO'TET —

68°CET —

B6EPET ~
89bET
CSSET ~
08'GET

0S'8ET —

LLYPT —

O
O”A Q“\
2ot ®

"y,

oV

|
L

LUl

LU

128 126 124

130

144 142 140 138 136 134 132
f1 (ppm)

146

A

110

T T T T T T T T
200 190 180 170 160 150 140 130

210

f1 (ppm)

136



VB-A-736.3.fid

-149.32

Supporting information

—
-100
f1 (ppm)

19F NMR (376 MHz, CDCly)

137

U U U L
-180 -190 -200 -210



Supporting information

B Chromatogram Yiew Peak [ Channel [+ |+ | Extract
mal Max Intensity : 23 047
J231nm.4nm Time 15,851 Inten. 0,130 .
4]
] Racemate
30
1 A
20
; K
u-_—J - [N . v qu q\/\_v g
0 10 20 30 40 50 ) 70 80 ) 100 110 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak#f| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area”
57,024 33.934 3210842 22815 0000000 M 54,176 61,643 33.934
2 66.520 33.400 3160316 16607 0000000 M 63,285 74,325 33.400
79,109 16,371 1545082 0o 0000000 M 75,819 85,675 16,371
4 102,764 16,295 1541845 5278 0000000 M 58,208 110,144 16,295
| Total 100,000 5462085 51710 100,000
L}
B Chromatogram Yiew Peak [+ Channel [+ |+ | Extract
mal Max Intensity : 47 233
50-231nm.4nm Time: Inten. o~
] (0]
40
] NH©
304 $4. - CHs il
E g ) S. \\O L
20
] 3f
u—_—Jl—— "“7-/—1‘\& £ L b & g
0 10 20 30 40 50 60 70 a0 90 100 110 min
B <> Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak##| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥l
58.016 2238 276432 1735 0000000 M 54,325 60,704 2238
2 67.053 2757 333128 1723 0000000 M 64,451 73451 2757
78736 50,427 10925896 47068 0000000 M 74,816 54,539 50,427
4 103,201 4528 547074 1582 0.000000 | M 59,701 112,139 4528
| Total 100,000 12082529 52509 100,000
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B Chromatogram View Peak [+ [+ Channel [+ ]+ | Extract
mal Max Intensity : 70 520
280m.4nm Time . 2,191 Inten. -0,058] .
300
250
] Racemate
200
A
1 50—_
100
50
: O S b /\ i /\ &,
o o T ¥ g
0 10 20 30 40 50 60 70 a0 20 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak## | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area”
50,074 26,495 8015555 73734 0.000000 48.075 51,947 26,495
2 53.435 28,153 8516936 63530 0.000000 | V 51,947 57.909 28,153
68.926 22,738 6879002 37528 0000000 M 66.229 75,968 22,738
4 79.694 22614 6841348 34447 0.000000 76.523 85,664 22614
| Total 100,000 30252840 209239 100,000
L}
B Chromatogram Yiew Peak [+ Channel [+ |+ | Extract
mal Max Intensity : 121 828
J228nm.4nm Time Inten. -
1504 o
1254 NH O
100 $ A CH3 1
] O/,S\\O |_|
75
50
] 39
257 g
AT i
o} A = _&*&__L - —
0 10 20 30 40 50 60 70 a0 ) min
B <> Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak#f| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
50.411 1.152 282658 3373 0000000 M 47,232 52,224 1.152
2 53.793 2733 670227 5935 0000000 M 52,224 58.805 2733
68,194 91,002 22320077 119611 0000000 M 64,160 771675 91,002
4 79.922 5113 1254161 7367 0000000 M 71675 88.512 5113
Total 100,000 24527124 136286 100,000
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B Chromatogram Yiew Peak [+ ]+ Channel [+ ]+ | Extract
mal Max Intensity : 2 042 237
J197nm,4nm Time 33,851 Inten. 29,050 .
50004
4000
] Racemate il
30004 |
2000
1000
o] - T . %
0.0 50 100 120 200 280 300 g 400 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak##| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 24097 25,364 105535206 1588206 0,000000 M 21,632 25237 25,364
2 26,078 20,692 74366589 1455641 0000000 M 25,291 27,093 20,692
3 27767 19911 71560250 1339587 0,000000 M 27093 30.251 19911
4 36.567 30.033 107938176 1405015 0000000 M 35,093 39.989 30.033
Total 100,000 359400221 6192343 100,000
L)
B Chromatogram Yiew Peak [+ Channel [+ + | Extract
mal Max Intensity : 913 8564
4199nm. 4nm Time 283838 Inten. 168,777 o
2500
2000}
1500 4
L w0
1 DDU—_
500 3h
o & v g
0 ] JT\ f ﬁd"-_'_‘_‘_
0.0 50 10,0 120 200 280 30,0 3 400 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak#f | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
24186 1,178 634773 13906 0000000 M 23.147 25,397 1.178
2 26175 4,861 2866302 60412 0000000 M 25,685 26,923 4,861
27,886 28,361 52103909 871559 0000000 M 26,923 31,371 23,361
4 36,790 5,600 3302235 38553 0000000 M 35,093 38.528 5,600
| Total 100,000 5E967279 584470 100.000
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B Chromatogram Wi Peak [+ Channel [+ [+ | Extract
maL Max Intensity : 45 091
250706nm anm Time 29,743 IAten. 0579 .
200
] Racemate
150 =
] |4
100
| m
u_____rﬂ_/\-\_/ » ’T‘/\_\l« . v - i %
0,0 50 100 150 200 280 a0 3ty 400 40 500 58,0 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥%
1 18.028 26574 2857674 45667 0.000000 | M 16,949 19.925 26,574
2 22,380 23.074 2481291 31402 0000000 M 21,013 24,651 23.074
3 34426 23,642 2542374 15992 0.000000| M 32,363 38,325 23,642
4 43,510 26,710 2872230 18325 0000000 M 41,376 48139 26,710
Total 100,000 10753568 115986 100,000
B Chromatogram Yiew Peak [« » Channel [4 [+ | Extract
mal Max Intensity : 162 996
P06nm.4nm Time 325891 Inten. 17,074 .
4003
350
300
20 K
200 M
1 50—:
1 Dﬂ—f 3i
E AN 5
o AN v o %
. - k3 L T
0.0 50 10,0 150 20,0 280 0 380 40,0 450 50,0 20 min
B <» Results Yiew - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peaki| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 18,081 11,185 30803596 505399 0,000000| M 17,227 19,595 11,185
2 22,382 7.025 1934847 25238 0000000 M 21,280 24,267 7.025
3 34293 75441 20777232 162591 0000000 M 31,616 39.459 75441
4 43572 6.349 1748669 13138 0.,000000 | M 41,867 46,30 6,349
Total 100,000 27541145 252265 100,000
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B Chromatogram Yiew Peak [+ ]+ Channel [+ ]+ | Extract
maAlU Max Intensity : 103 707
4242nm 4nm Time 1,184 Inten. -0,421] .
1000+
?50—-
] Racemate -
SDU—-
250—-
™ i \—A K o N W
] iE T A
0 10 20 30 £ 50 &0 70 0 ) 100 10 min
B <> Results Yiew - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak#i | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 69,922 16,387 7842463 79445 0000000 M 68,405 72,256 16,387
2 83.204 33,678 16117278 106468 0,000000 80,085 89.013 33678
57613 33.167 15872709 80217 0000000 M 54,315 102,016 33.167
4 104,914 16,767 8024017 46441 0,000000) M 102,016 110,453 16,767
| Total 100,000 47856474 312571 100,000
B Chromatogram Wiew Peak [ Channel [+ ]+ | Extract
mal Max Intensity : 415 345
1000-4z40nm 4nm Time 0,471 Iten. 0,020] .
750 o)
1 NH O
1 5 A
500 S % CHs K
250—- O
i 3j o=
o il A il b g
] i T i T
0 1ID 2‘0 3‘0' 4‘0 SID BID TIU' 3‘0 BID 1 EIPD 1 ‘1I i} 12‘0 min
B <» Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak#f| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 69,760 1.354 579154 11269 0000000 [ M 63,064 F1.211 1,354
2 23170 86,944 62893401 415763 0000000 M 78.731 590,187 86,944
3 57,803 5271 32772 22513 0000000 [ M 95,669 101,003 5271
4 106017 6.432 4652651 26238 0000000 [ M 101.952 110,421 6,432
Total 100,000 72338019 475783 100.000

150



Supporting information

—

0g9
0g9 v
T€9
T€9 \

6°0)

6.60 6.55 6.50 6.45 6.40 6.35 6.30

f1 (ppm)

T
7.1

S

S

~
1
~
.

T'\'
7

Q

©

~
P

we

€LL

€8,
€8°L
€872
S8°L
S8°L
S8,
S8°L

f1 (ppm)

f1 (ppm)

L6°LT—

8TTL
6e1
P-WLIOJOIOIYD OT"LL
9£°90T 7
£2°601 |
76'607
ST0TT |
9L0TT
TTTIT
9L°€21
obb2T
88'2T
2rser
62T |
£5'ST
8£S2T
28'S2T
S0°62T
€2°621
TZ'0€T
ST'0ET
6€°0ET
9"0ET
£5°0€T
SS0ET
£6°0ET 7]
€1TET )
2€2ET )
v8eeT
LbET |
12ve1 ]
S6'vET
LTSET H*
85°SET
£€°ThT
L8°EVT
TTHbT
05'spT -

T

—

ST'69T —

£5°96T ~
2961~

VB-A-813

3k

9£90T —

£2°60T
26'60T W
81011 —
91011 =7
/.

9L°€TT

ob'vT
88'vCT
s
6€°STT
€b°STT

8/'521 \
szt

S0°6CT

€T°6CT S
TC'0ET qu
ST'0ET

6E°0ET
9" 0ET
€S°0€T
SS'0ET
L6'0ET
ETTET
ceTer
v8'ZET
LY'PET
LLYET
S6'vET
LT'SET
8S'GET

Bxasd
180T~
bt —
05°SHT ~_

110

115

120

135 130 125
f1 (ppm)

140

145

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

210

f1 (ppm)

151



Supporting information

ocoocoococonN NN
By
o NHO
§-7 CHs
_‘F/:S\\
3k
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 T T T T T T T T T T T
10 .10 20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

152

19F NMR (376 MHz, CDCly)



Supporting information

B Chromatogram Yiew Peak [+]+ Channel [+ ]+ | Extract
mAL Max Intensity : 11 024
JF20nm 4nm Time 53,732 Inten. 1260] .
30
204 Racemate
i Ay /LHAL AN H
] A
L e e M
e T T -
-104
-204 %
0.0 50 10,0 120 20,0 290 0 g 40,0 420 500 ) min

B <> Fesults View - Peak Table

Peak Table | Compound | Group | Calibration Curve

Peakdi | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
26.376 21,037 441818 8613 0000000 | M 24,896 27.669 21,037
2 31.356 30.408 638618 10816 0000000 | M 29,856 32.928 30.408
35178 18.940 397766 6635 0.000000 | M 33.579 36.288 18.940
4 50.368 29,615 621956 6847 0000000 | M 48.405 53.152 29,615
| Total 100,000 2100159 3251 100,000
B Chromatogram View Peak [1 ]+ Channel [+ + | Extract
mAL Max Intensity : 59 566
23 1nm.4nm Time 35381 Inten. 3,020 &
754

5
i
)

0.0 50 10,0 120 200 280 300 3 g 400 40 500 ) min

B <» HResults View - Peak Table

Peak Table | Compound | Group | Calibration Curve

Peak# | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Areat
1 26,481 81.950 3062359 58805 0.000000 | M 25,163 28.821 81,950
2 31.413 9.718 363143 6509 0000000 | M 30421 32,640 9.718
35175 2.887 107883 2109 0000000 | M 34315 35915 2887
4 50.569 5445 203474 2593 0000000 M 45184 51.776 5445
| Total 100,000 3736853 70016 100,000
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B Chromatogram Yiew Peak [+ [+ Channel [4 [+ | Estract
maU WMax Intensity : 44 877
1004 Anm Time- - 1,913- - Inten. -0,042] .
75
] Racemate
1 A
50+
25
u__ ’F/\JT‘ e %

0.0 50 10,0 190 20,0 250 30,0 35,0 400 450 min

B <> Results View - Peak Table

Peak Table | Compound | Group | Calibration Curve

Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 18.677 31.477 2932534 44688 0000000 | M 17,600 20533 31.477
2 23,084 18.463 1720055 215914 0,000000 | M 21877 24933 18.463
3 33128 18.875 1758440 15430 0,000000 | M 31,381 36,4280 18.875
4 38531 31,186 2905392 21651 0,000000 | M 36,4280 44331 31,186
Total 100,000 5316420 103633 100,000
1
B Chromatogram Yiew Peak [« ]» Channel [+ ]+ | Extract
maU Max Intensity : 190 077
1233nm.4nm Time 4495957 Inten. -0,552] .
400
1 O
300} NH O
] cl S CHy a
] N ’S | 4
20 @ g1 o
100 3l
e — = ke e . . i g
0,0 50 10,0 15,0 20,0 250 30,0 38,0 40,0 450 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peaki#f | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 18.777 1578 274826 4118 0000000 M 17.152 20,725 1578
2 23,038 53,928 16362647 190178 0,000000 | M 21,045 27,040 53,928
3 33.098 2,235 385416 4062 0,000000 | M 31,957 35,963 2,235
4 33,571 2,259 353548 3088 0000000 M 36.800 41,6563 2,259
Total 100,000 17420437 201446 100,000
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B Chromatogram Yiew Peak [4 [+ Channel [4 [+ | Extract
mAl Max Intensity : 17 972
] nm.4nm Time 109,286 Inten. -1,185 .
]
z7d Racemate
2] 3
104
TS NSy W SN\
] (O 7
_1u_:
1 T T T T T T T T T T T
0 10 20 30 40 50 60 70 a0 50 100 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakit| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 56,938 35,341 2653739 19032 0,000000 54773 53,665 35,341
2 61274 14,550 1095585 7587 0,000000 | V 59,665 64,597 14,590
3 68.233 14,182 1064525 6504 0000000 M 65,717 73,003 14,182
4 94,793 35,886 2654665 11836 0000000 M 50,005 100,576 35,886
Total 100,000 7508521 44558 100,000
0 Chromatogram Yiev Peak [«[+]  Channel [«]r] Extract
mal Max Intensity : 119 025
E nm,4nm Time 15256 Inten. 0,160 .
1004 o
f F.
] NH O
75
: $-/. ©CHs a
] S.
i @ o,, \\O
25 3m
1 Al A
o] m&@m - %
0 1ID 2‘0 3‘0 4‘0 SID BID TID BID 9‘0 1 EIPD 1 ‘1I 0 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 57,571 7.621 1752231 12500 0000000 | M 55,445 60,687 7.621
2 62,505 2,530 581761 4555 0.000000 | M 60.736 65,131 2530
69,271 86,507 19659487 119036 0.000000| M 66,155 79,547 85,507
4 96,277 4342 558254 4666 0.000000| M 53.301 101,515 4342
| Total 100,000 22551753 141181 100,000
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B Chromatogram Yiew Peak, [+ Channel [+ ]+ | Extract
mAL Max Intensity : 28 840
42nm 4nm Time 0,152 Inten. 0,005 .
125
100
] Racemate
75 A
s
d J\J\
: AW
-1 A 4 5P = g
0.0 =0 100 120 20,0 280 300 38 g 40,0 450 500 52,0 min
B <> HResults View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area™,
18.579 28,356 1153999 28707 0,000000 17408 19.243 28,356
2 19.783 21,752 289075 16736 0.000000 | V 19,243 21,664 21,752
25,749 28,357 1160694 18385 0000000 M 24533 27,957 28,397
4 51,291 21,495 878583 7337 0.000000( M 43,085 56.971 21,495
Total 100.000 4087351 71165 100,000
B Chromatogram Yiew Peak [ [+ Channel [4 [+ | Extract
mAU Max Intensity : 75 302
4242nm 4nm Time 0,532 Inten. -0,004 .
250 O
] NH O
200
i Ph s 7 CH,
] 'S |
150—: @ 2 0 o
1004
50 3n
o1 ok ok A
0 - T & g
0.0 50 10,0 120 20,0 280 30,0 380 40,0 450 500 520 min
B <> Results View - Peak Table
Peak Table | Compound | Group I Calibration Curve
Peak##| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area™
1 18.626 2,887 152965 4557 0000000 M 17.312 19.296 2,887
2 15,883 2,862 151638 M35 0000000 M 19,296 21,344 2,862
3 25502 51,856 4868540 75102 0,000000 24,152 29,227 51,856
4 51,562 2,355 124758 1064 0000000 M 43,832 54,379 2,355
Total 100.000 5298341 24159 100,000
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B Chromatagram Yiew Peak [1[» Channel [+ + | Estract
mAL Max Intensity : 119 327
J218nm.4nm Time 39,956 Inten. 12,882 »
BDU—_
s00 Racemate
400
1 3
3004
200
100 .
o - 4
0.0 50 100 150 20,0 280 30,0 g 40,0 a0 50,0 =20 min
B ¢» Results View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Peak Start Peak End Area¥,
1 33.230 29.718 5815714 75534 0.,000000 [ M 32,053 35,552 29718
2 38,286 20,583 4028047 55265 0,000000 | M 37141 39.819 20,533
& 40,845 29,598 5792230 65550 0,000000 39.819 42,795 25,598
4 43,862 20,102 3933834 35646 0,000000 | M 42957 47,253 20,102
Total 100,000 19569825 231995 100,000
B Chromatogram Yievs Peak [+ ]+ Channel [+ [+ | Extract
mal Max Intensity : 318 000
0 o3nm,anm Time  Z7a7 inten. Z455 .
3003
250
2003
3 i
1504
1003
504
] 30
ol oy -
] I Ip 5P Ip
50
0.0 5o 100 120 20,0 o2 o 3 0 200 220 500 520 50,0 820 min
B <> FResults View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak#f| Ret. Time Conc. Area Height Similarity Index Peak Start Peak End Area®
32,850 55,335 27028430 331046 0000000 M 30.464 37,600 95,335
2 38,993 3,587 1016878 12811 0,000000( M 37.600 40,597 3587
41,826 0.455 129113 2120 0,000000( M 40.853 42,805 0.455
4 46,322 0.623 176542 1783 0000000 M 44 469 438,203 0.623
| Total 100.000 28350962 7760 100,000
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B Chromatogram Yiew Peak [4[» Channel [« | » | Extract
mal Max Intensity : 49 459
J199nm.4nm Time 0,402 Inten. -0,198 .
200—-
] Racemate
150—-
1 A
100}
50
U—-‘*MJ\—KA il _% )/\\¢r %
] T T T JIP T T = T T T
0,0 50 10,0 15,0 20,0 250 30,0 35,0 40,0 min
B ¢» Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak#f| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥l
15,701 38.017 3003363 54682 0,000000 [ M 14411 17,685 38.017
2 20,500 11.146 880457 16009 0,000000 [ M 18.827 21579 11,146
2261 11.975 946009 13893 0,000000 [ M 21643 24224 11.975
4 30,589 38.863 3070154 27678 0,000000 [ M 28299 33,6596 38.863
| Total 100.000 7500023 112264 100,000
O Chromatogram Yiew Peak [4]+]  Chanrel [«]»] Extract
mal Max Intensity : 158 703
3199nm,.4nm Time 31,284 Inten. 3759 .
200
] O
7004
BDD—E bl i
E Cl S
b §y. CHs
500 $@% )l
E 7 \\O |4
400 S
300
200—:
3 CHg
1004 4a .
o = - i = & %
0,0 50 10,0 15,0 20,0 280 30,0 38,0 40,0 min

B <> Results View - Peak Table

Peak Table | Compound I Group I Calibration Curve

Peakif| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area’
15,768 38N 414786 8345 0000000 M 14,240 17.280 387
2 20,502 91,653 9821731 147953 0000000 M 18.251 22037 91,653
3 22,436 1.034 110775 5848 0000000 M 221 24,736 1,034
4 31,061 3,443 368933 3343 0000000 M 23.739 33.525 3443
Total 100,000 10716226 166094 100,000
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B Chromatogram Yiew Peak [+ [+ Channel [+ ]# | Extract
mAl Max Intensity : 30 265
1213nm.4nm Time Inten. o~
] (0]
100
1 NHO Racemate
75 ;
. $~. Chs
i Se A
1 O/, \O | &
S0
] H3C
25
] CHs .
' ® AW SN
o Py e W
9 A T - %
0.0 50 100 180 200 280 300 35,0 400 450 500 ss0 800 650 70,0  min
B <> HResults View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak## | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area’
28,989 17.967 1980834 15208 0,000000 27,232 30,501 17.967
2 32476 32427 3575102 30147 0,000000 | 5V 30,901 36,063 32427
38570 17.408 1519207 14140 0,000000 36.565 42133 17.408
4 58.865 32,198 3545853 16645 0,000000 | M 55,438 65,920 32,198
Total 100,000 11024556 80140 100,000
B Chromatogram Yiews Peak [4[» Channel [+ ]# | Extract
mal Max Intensity : 84 499
J213nm.4nm Time 8898  Inten. 29000 .
150
125
100 i
] 14
7]
50
25 R
] AN L
g 7 T %
0.0 50 100 150 200 250 300 38,0 400 450 sio =50 600 630 700  min
B <> Resuls View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakif| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 28,902 64,346 8897724 84362 0,000000 27104 31221 64,346
2 32470 15,691 21696280 17564 0,000000 | V 31241 35691 15,691
3 38,620 11,259 1556387 11336 0,000000 | 5 36.555 42272 11.259
4 53.879 8.704 1203612 6206 0,000000 56117 62,869 8,704
Total 100,000 13827504 115867 100,000
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B Chromatogram iew Peak [+ ] Channel [« [+ | Extract

mAL Max Intensity : 39 872
125_-@45nm4nm Time 96,879 Inten. 1298 .

aed Racemate

) j\
v & /\w /\ B
7 7 —

o 10 20 30 40 50 60 70 80 50 min

B <» HResults View - Peak Table

Peak Table | Compound | Group | Calibration Curve

Peak#f | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 35,903 27141 4075099 38495 0,000000 33541 39,296 27141
2 43,331 22,885 3436081 27019 0,000000 41,301 47317 22,885
3 68,772 22,9508 3435448 17141 0.000000 | 5 65,611 73.824 22,508
4 82,509 27,066 4063714 17252 0,000000| M 78,57 89.579 27,066
Total 100,000 15014342 59506 100,000
8 Chromatagram Yiew Peak [+ ]+ Channel [+ + | Extract
maU Wax Intensity : 47 049
175J245nm.4nm Time_ 40,179 Inten. 0,073 «
150
125
1004 A
75
50
25 -
- ] Al ol
- 1 i %
0 10 20 30 £ =0 a0 70 80 ) win
B ¢» Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakii | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 36.23% 10.372 1270746 12714 0000000 M 34699 38.645 10,372
2 43,785 4109 503444 5057 0000000 M 4273 43,085 4109
£8.79% 77.369 9540414 47022 0000000 M £4.800 76.661 77.869
4 83,390 7.650 937292 43m 0000000 M 80,352 88,395 7.650
| Total 100,000 12251896 69093 100,000
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B Chromatograrn iew Peak [+ Channel [+ ]+ | Extract

malU Max Intensity : 28 654
4234nm,4nm Time 39,696 Inten. 3293 .

50

oo Racemate

304 A

20

104

[ T %
0,0 50 100 180 =200 280 30,0 38,0 400 450  S00  Ss.0 60,0 65,0 70,0 " rmin

B <> Results View - Peak T able

Peak Table | Compound I Group I Calibration Curve
Peak#| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
37.565 32,456 1985044 17148 0,000000| M 35,008 40,395 32,456
2 42,156 17.887 1053568 8773 0000000 M 40,501 45,387 17.887
57312 17,158 1051829 6681 0000000 | M 54,059 60,843 17,158
4 63.403 32,459 1985227 10980 0000000 M 60.843 68.320 32,455
Total 100,000 6116068 43582 100.000
B Chromatogranm View Peak [« ]+ Channel [+ | Extract
mal Max Intensity : 116 181
:Qﬂenm 4nm Time 2,243 Inten. 0,175 .
ZDD—-
150}
] A
1 DU—-
] CF3
5] OCHg3
] 4d ~
1 A
u___l.._._n_f“\.n._.'\- ‘{{I\JC"‘\_‘*.._ e + i oY %
0.0 50 1o 150 200 280 300 380 400 480 SO0  ss0 600 650 700  min
B <> Results View - Peak Table
Peak Table | Compound I Group | Calibration Curve
Peak##| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®l
1 38145 0,712 143933 1617 0,000000 | M 523 40,864 0,712
2 42,350 4173 843075 7273 0,000000 | M 41,163 46,624 4173
57,022 94,030 18995759 114554 0000000 M 54,037 62,720 54,030
4 63.760 1.085 219138 2352 0000000 M 62,720 68,672 1,085
Total 100,000 20201305 125756 100,000
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B Chromatogram *iew Peak [ Chatimel [4 ]+ | Extract

mAl Max Intensity : 32 821
1 nim,4nm Time 30,378 | Inten. 13400 .
1 O

100
] NH O
] Racemate

! $ 5L CHs
] Neo 1
] O”S\\O I_I

50|

25 4e /\
] /\ w /\ e /_\ w

0 i & E 2 T g

0 10 20 30 40 =0 80 70 80 90 100 min

B <> Results View - Peak Table

Peak Table | Compound | Group | Calibration Curve

Peak#f | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area’l
1 3244 23.899 3623357 31359 0.000000 30,535 36.096 23,899
2 53,622 26409 4003926 20925 0000000 M 45,611 59424 26,409
3 63.714 23462 3557076 15711 0000000 M 60,224 70,304 23,462
4 86,783 26,230 3976858 12555 0000000 M 81,845 96,437 26,230
Total 100,000 15161217 80551 100,000
B Chromatogram Wi Peak [« [+ Channel [4 [+ | Extract
maU Max Intensity ;. 52 403
100 nm,4nm Time _ 48,070 Inten. 0,94_3| ~
75+
] M
504
25|
. AN N A
e T gz

] 10 20 30 40 =0 50 70 80 50 100 min

B <» Resulks View - Peak Table

Peak Table | Compound | Group I Calibration Curve

Peak#f | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area’

1 32,397 76,054 10742873 91552 0.000000 | M 29.536 36,661 76,054
2 53.697 5.785 817171 5214 0.000000 | M 51.968 56.928 5.785
3 63.607 5678 8020932 4305 0000000 | M 61.433 67403 5678
4 87.058 12,482 1763176 6245 0000000 | M 83331 92917 12,482
Total 100,000 14125312 107316 100,000
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VB-A-827.2.fid o
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B Chramatogran View Peak [+ ]+ Channel [« ]+ | Extract
maU Max Intensity : 428 002
+4220nm,4nm Time 689,709 Inten. -11,859] .
7504 Racemate
SDD—_ IJ
250 /\
ol 1 A " e FART ke g
i L ae LS
0 10 20 30 40 50 60 70 80 min
B ¢» Results View - Peak Table
Peak Table | Compound I Group | Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 29,735 6,028 4004508 82338 0,000000 28,640 30,560 6,028
2 31,385 43,588 28954760 439371 0,000000 | SV 30,560 36,629 43,588
3 43607 7.609 5054449 57736 0000000 ( M 42,165 46,155 7,609
4 51,458 42775 28415103 304687 0000000 M 45,408 56,907 42,775
Total 100,000 66428819 284131 100,000
B Chromatogram Yiew Peal [+ [+ Channel |4 [+ | Extract

mAaU Max Intensity : 175 414
3503 IUT, 4m Time 7,242 Inten. 0,054 .
300
250
2003 1
150
100]
5o N
. AM " ¥ g
0 i3 i3 T
0.0 s 10,0 12,0 20,0 250 30,0 35,0 20,0 450 50,0 520 60,0 min
B ¢» Resultz Wiew - Peak Table
Peak Table | Compound | Group I Calibration Curve
Peak#| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area’s
1 29772 12,765 2106864 50006 0000000 | M 27488 30624 12,765
2 31,850 6,360 1050507 20358 0000000 M 30,705 35424 6,360
3 43438 78.017 12877085 175100 0000000 M 41,355 47.381 78.017
4 52,045 2,853 470959 5328 0000000 | M 50,165 54,101 2,853
Total 100,000 16505414 250832 100,000
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B Chromatogram Wiew Peak [+ ]» Charnel [4 [+ | Extract
maU Max Intensity : 26 507
g nm.4nm Time 51930 Inten. 3,961 .
75
! Racemate
50 |:|
25+
j i i
R . i :
0.0 50 10,0 12,0 20,0 250 30,0 380 40,0 480 500 520 80,0 min
B <* Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak#t | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 22,864 37570 2030510 25938 0.000000 [ M 21,333 24917 37.570
2 28.115 37375 1998668 20677 0.000000 26432 30.016 37375
& 31.210 12,482 667521 6243 0,000000 | V 30016 33,557 12,482
4 49,739 12,173 650971 3585 0000000 | M 47 563 54,635 12,173
Total 100,000 5347671 56848 100,000
B Chromatogram Yiew Peak [4 |+ Charnel [4 [+ | Extract
maU Max Intensity : 204 920
12770m,4nm Time 7,261 Inten. 1308 .
500
400
300 |
200}
100
] 49 -
0] Al A Al
H T T * %
0,0 50 10,0 15,0 20,0 250 30,0 38,0 20,0 450 50,0 55,0 50,0 min
B <> Results View - Peak T able
Peak Table | Compound | Group I Calibration Curve
Peak#? | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®,
22570 93,564 16478426 205519 0,000000 20,945 26,784 93,564
2 28,247 2,848 501614 5978 0,000000 27125 25,963 2,848
31,294 2,109 371458 3665 0,000000 30,005 33,536 2,109
4 49 572 1.478 260350 1520 0,000000 47,072 55,168 1.478
Total 100,000 17611887 217086 100,000
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B Chromatogram Yiew Peak [« ]+ Channel [+ | Extract
mal Max Intensity : 58 446
2004212nm.4nm Time 61,859 _Inten. -9,582] .
1507 Racemate
1004 ™
50
] |
i |
o 5 = |[4
4 T % |
0,0 50 10,0 12,0 200 280 30,0 35,0 200 450 50,0 58,0 50,0 min is
B <> Fesults View - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peaki#t | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area”
1 23.037 23,221 4307070 65039 0,000000| M 21,835 25,588 23,221
2 28.500 26,978 5003884 63459 0.000000 | M 27,531 30933 26.978
3 40,939 26314 4880741 41189 0.000000 [ M 38,581 43,680 26314
4 48571 23438 4356576 31913 0000000 M 46 475 51,915 23,488
Total 100,000 18548272 201539 100,000
B Chromatogran Yiew Peak [ Channel [+ ]+ | Extract
méU Max Intensity : 125 167
E\DD—: 12nm.4nm Time 24,132 Inten. 1292 .
250
200
] Ph —=
] [}
1 50—_
1004
50
] il 3 e
07 b 7 T T %
0.0 50 10,0 190 20,0 290 30,0 330 40,0 49,0 50,0 590 50,0 min
B <> Results View - Peak Table
Peak Table | Compound | Group I Calibration Curve
Peak# | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area’
1 23128 0.859 95262 2212 0.000000 | M 20,507 25.579 0.859
2 28.960 92,647 10275700 124316 0.000000 [ M 27.360 32.544 92,647
41,197 4,330 480300 4156 0.000000 | M 38,581 43,509 4,330
4 48.865 2,164 235997 1780 0.000000 [ M 46,059 53.365 2,164
| Total 100.000 11091259 132463 100,000
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B Chromatogram Yiew Peak [+ Chanrel [+ | Extract
mal Max Intensity : 52 531
f227nm.4nm Time 32531 Inten. 10,865 .
400
] Racemat
300+ ce ¢
i A
200
1 UU—-
0 NN N A
07 T F o T %
0.0 50 10,0 12,0 20,0 250 30,0 35,0 40,0 450 0.0 550 500 650 " min N
B <> Results View - Peak Table
Peak Table | Compound | Group I Calibration Curve
Peak#| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
2407 20343 7204594 24172 0000000 M 22,027 26,251 20,343
y 27,784 20,503 7261698 74128 0,000000 26,251 29,163 20,503
30.440 30,727 10882721 91725 0.000000 | V 25,163 34,880 30.727
4 61,403 28,426 10067855 42427 0,000000 | M 57,280 63,907 28,426
Total 100,000 35417267 292451 100,000
B Chromatogram Wiew Peak [4] Channel [4 [+ | Extract
el Max Intensity : 268 044
F27nm 4nm Time 5875 Inten. 0,269 .
350
3004
250—: CH3
200 |
150
100
50 5
3 & &
e T Q %
0,0 50 ‘00 150 200 280 300 350 400 430  S00 S50 800 65,0 70,0 75,0  min I

B <> ResultsVYiew - Peak Table

Peak Table | Compound | Group | Calibration Curve

Peak#f| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area’
23945 92,453 23313407 265705 0000000 | M 21568 26.667 32453
2 27822 3120 786770 10163 0,000000 | M 26773 29.163 3120
30496 0227 571127 1685 0000000 | M 29376 33.856 0227
4 61514 4201 1059323 4892 0.000000 | M 58.016 65941 4201
Total 100,000 25216626 282445 100,000
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B Chromatogram *iew Peak [+ Channel [+ ]+ Extract
mALl Max Intensity : 27 743
J242nm.4nm Time 61,735 Inten. 2228 .
50
o
] Racemate 3
304 [
20
" /\ ;
] +
: ¢ 5
0 10 20 30 40 50 60 70 80 min
B <> FResults View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak## | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 14,247 26,862 1066041 26103 0,000000 | M 12,992 15,947 26,862
2 18.978 23,166 519383 16934 0000000 M 18.187 20,555 23,166
3 22,180 22982 912068 15045 0000000 | M 20,507 235979 22982
4 39.307 26.950 1071139 9274 0000000 M 37.088 42517 26,950
Total 100.000 3968631 67356 100.000
B Chromatogram Yiew Peak [ Channel [+ [+ | Extract =
maU Max Intensity : 140 481
200421 5mm, 4nm Time - 19,568 - - Inten. 3075 .
175—5
150
125
100—5 |
.
e CF3
25 4j
] &
. Y e N + T L %
g T T T T T T T
0,0 50 10,0 150 20,0 25,0 20,0 350 40,0 450 50,0 min N
B <» Results Yiew - Peak Table
Peak Table | Compound I Group I Calibration Curve
Peak##| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 16.722 3.563 363057 7258 0,000000| M 14,859 18.187 3563
2 19127 2624 267345 4381 0,000000 18157 20,757 2624
3 22,225 85,663 8725163 140100 0,000000 20,507 24,757 85,663
4 39,563 2.151 330546 7513 0,000000 37813 42,165 8,151
Total 100,000 10150112 159252 100,000
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B Chromatogram Yiew Peak [« [+ Channel |4 |+ | Extract
mal WMax Intensity : 77 917
350_:231 nm.4nm Time 45249 Inten. 0,845 .
300
2504
200 Racemate 3
150
100
Su_: — . P [\ :
o] N\ 4 AN g
5B 5B 5B
10 20 30 40 50 50 70 min \F
B <> Results View - Peak Table
Peak Table | Compound | Group I Calibration Curve
Peakif| Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥l
24,651 25,051 4382159 77585 0.000000 | M 23627 26,560 29,051
y 3,654 20,787 3493412 38350 0,000000 32309 36,032 20,787
37.019 2140 3596629 37450 0,000000 | V 36,032 39979 21401
4 60,066 28,760 4833363 31424 0000000 M 57.739 64,352 28.760
Total 100,000 16805603 184850 100.000
" =
8 Chromatogram Yiew Peak [1 ]+ Channel [+ ]+ | Extract
malU Max Intensity : 104 832
J231nm4nm Time 25963 Inten. 0,357 «
175+
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100 A
75
50
25 -
] 4k
o Al ok g
- D I fie Ie
T T T T T T T T T T T T T T
0,0 50 10,0 15,0 20,0 25,0 30,0 35,0 40,0 450 50,0 55,0 60,0 65,0 70,0 min P
B ¢ Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peak#! | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 24767 1.075 119336 24 0,000000( M 22709 28.459 1.075
2 7B 3179 352746 3538 0.000000 32437 35,392 3179
37.005 88.893 9865142 104495 0,000000 | V 35392 40.480 88.893
4 60,203 £.854 760589 4539 0,000000 M 57.675 66,101 6.854
Total 100,000 11097813 115507 100,000

199



Supporting information

€10aD 92°L
€€
S€Z A
LEL A
Ly
Ly LA
Ly LA
8b'L
6v°L
6v°L
0S°Z
0S°Z
1872
1572

VB-A-866
3
~

o

o o0
z em\
e S S
O Z /YO
~s~\\

o
9T's Fuw
gre N\ = 00T
es—; = 150 o
ces/ Fuw

v

[

69'G ~_ / m L

€5 — €51 o
ws =" Fus o~
£
I Q
o8
Fa =
| =

N

o
£5°9 F
09'9 | <
19'9 ©
29'9 t
$9'9 = e
o9~ =95 O
99'9 = t
69'9 7
€000 97,
“©
[~
443
N
[~
. n
2061
© =
F W
I I
FR o
@«
[~
8T o
[~
<
[T

H/Nm.m

f1 (ppm)

N

@) ]

z U
T ‘a/n\u//
Z_/¥Do

:\:

4

9789 —
£0a9%
W
O
00°9TT ~. _ 2
—
1911 -
3
hat
00°9TT ~ 3 3
ot N
99°b2T
[Yaea: % ; N
08'b2T -] s o
soser I 3
orser . 4 <
oo 99°beT hs
ik | Al :
e 08'veT —
socer s0°ee] \ ©
8s 6zt oreet S
Erdas | .
Joot ] eocer > @
v6-0€T | sozz1 I
96:0¢T | £
05°Z€T 85°621
T0°€ET # 9z°0€1 W 28
LTEeT T9'0ET ~° g
Sb'SET # ¥60€T &
6791 1 96'0ET I
10°6ET 0S'ZET ~_ -
TS'EPT \ TO'EET ~
SH'69T Vi3 <+
™M
a
SbrGET — @
62981 — -
0
a
T0°6€T — -
o
T
A
o
b
O
2
"epT — - <
8 < S,
@ @
< >
s}
>

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110
f1 (ppm)

T
220

200



Supporting information

VB-A-866 a8
gy 0
\/
NH
N-»NO2
N
F,,S\\
0’1 O
4]
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 T T T T T T T T T T T T 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

f1 (ppm)

F NMR (376 MHz, CDCl,)

201



Supporting information

B Chromatogram Yiew Peak [4 ]+ Charnel [+ [+ | Extract

mAU Max Intensity : 53 029
] nm4nm Time 2,902 | Inten. 0,409 .

175

1504

125 Racemate

1009 4

e L
'3 T T T W g

0,0 25 50 7,5 10,0 12,5 15,0 175 20,0 225 250 275 30,0 325 mn

B <> Results Yiew - Peak Table

Peak Table | Compound | Group | Calibration Curve

Peak#t | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area®
1 16,345 21488 2824643 46935 0.000000 15.275 17,536 21488
2 18446 28270 3716187 52518 0.000000 | V 17.536 20,608 28270
3 22,034 22620 2973462 34024 0.000000 | V 20,608 24619 22620
4 26,336 27622 3630985 37007 0.000000 | V 24,619 25,600 27622
Total 100,000 13145278 170485 100,000
B Chromatogram Yiew Peak [4 ] Channel [4 [+ | Extract
maU Max Intensity : 64 720
nm.4nm Time Inten. -
100 9
] NH
75 S NOZ
] O,,S\\O o
50
25 4
i I I W
] i ™ ™ T
0.0 25 50 75 100 125 180 175 200 225 280 275 300 325 350 min

B <> Results Yiew - Peak Table

Peak Table | Compound | Group | Calibration Curve

Peak#f | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
16.357 20,245 3023122 45387 0.000000 15.339 17.589 20,245
2 18.457 19.522 2915108 40951 0.000000 | V 17.589 20,661 19,522
3 22057 18,194 2716824 30733 0.000000 | V 20661 24,576 18134
4 26347 42,040 6277663 64230 0.000000 | V 24576 23.813 42,040
Total 100,000 14332717 185867 100,000
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B Chromatogram Yiew Peak [+ Charnel |4+ | Extract
mAaLl Max Intensity . 40 711
J28nm 4nm Time 4858 Inten. 0,527 .
100
] Racemate
75
J 3
50
25
o] m/\w %
0,0 25 50 75 10,0 125 15,0 175 20,0 295 260 min
B <> Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 7.407 17,754 481176 25526 0000000 | M 6,955 7.936 17,754
2 8.295 N127 243621 39708 0000000 | M 7.968 5,557 3,127
3 12,210 32,248 274016 27618 0000000 | M 11,755 13,088 32248
4 18,125 18.871 511458 10356 0000000 | M 17,376 19,477 18,871
Total 100,000 2710272 103245 100,000
B Chromatagram Yiew Peak [1[¢ Channel [+ [+ | Extract
mAaU WMax Intensity : 429 485
450—: nm.Anm Time 6,131 _Inten. T751] .
400
350
300}
250 (d
2007
1503
1[}0—5 5
50 -
) q A e & %
1 AT T T
00 25 50 75 100 125 15,0 175 20,0 225 290 275 min
B <» Results View - Peak Table
Peak Table | Compound | Group | Calibration Curve
Peakif | Ret. Time Conc. Area Height Similarity Index Mark Peak Start Peak End Area¥
1 7431 1,235 123084 6612 0,000000 7.115 7872 1,235
2 8.289 53,381 5303047 428749 0.000000 | V 7.872 10,816 53,381
3 12,239 3.588 357499 11057 0.000000 11.680 13,323 3.588
4 18,144 1,795 178857 3784 0000000 M 17.397 19,957 1,795
Total 100,000 9962488 450202 100,000
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Max Intensity : 320 4563

mAl
fP00nm.anm Time 19,328 Inten. 2557
3004
] Racemate
2504
200+
150
100
50
00 25 50 75 10,0 125 15,0 175 i
Peak#t| Ret. Time Conc. Aea Height Similarity Index Peak Start Peak End Area’
1 3577 50.108 4305738 318332 0.000000| M 3.331 5.024 50.108
2 11,611 49,392 4287144 210656 0000000 M 11,243 12,288 49,392
Total 100,000 85592882 528938 100,000
mal Max Intensity : 124 768
1254200nm,4nm Time 8,262 Inten. 0,658
] (@]
100
™ $ Y7 TCH,
] N
504 H
25
] HC ﬂ
£ T T T T i T T T T
0,0 75 5,0 75 10,0 125 15,0 175 min
Peak#| Ret. Time Conc. Area Height | Similarity Index|  Mark Peak Start Peak End Area’
7590 5379 732293 19251 0.000000] ™ 3416 2311 5379
7 11,632 91,621 2540097 124185 0.000000] ™ 11,189 12416 91,621
[Totd 100,000 2772390 143437 100,000
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