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1. General Information

All reactions were carried out in anhydrous solvents with continuous magnetic stirring under
an inert argon atmosphere. Heating was performed using DrySyn heating blocks.

Nuclear magnetic resonance (NMR) spectroscopy measurements were carried out at room
temperature. *H NMR, 3C NMR, °F NMR, COSY, HSQC, HMBC and NOESY experiments were
carried out using Bruker AVIII HD 400 (400/100 MHz) or AVIII HD 400 (500/125 MHz)
spectrometers. Chemical shifts (d) are reported in ppm relative to the residual solvent peak
with corresponding coupling constants (J) in Hertz (Hz) and multiplicities (s: singlet, d:
doublet, t: triplet, g: quartet, m: multiplet and combinations of these). Assignment follows
HSQC, COSY, HMBC or/and NOESY spectra, chemical shift and coupling constant analysis.

Optical rotations ([a]:s°) were recorded using a Perkin Elmer-241 Polarimeter. Concentrations
(c) are reported in g/100 mL.

Chiral SFC (supercritical fluid chromatography) separations were conducted on a Waters
Acquity UPC2 system using Waters Empower software. Solvents used were of HPLC grade
(Fisher Scientific, Sigma Aldrich or Rathburn). Chiralpak columns (150x3 mm, particle size 3
Mm) were used at 1500 PSI, 30 °C, flow: 1.5 mL/min under one of the following gradients-
Gradient 1: 1% to 30% MeOH in 5 min, 30% to 50% MeOH in 0.5 min, hold 50% MeOH for
2 min; Gradient 2: 1% to 50% MeOH in 2 min, hold 50% MeOH for 5 min; Gradient 3: 0%
to 15% MeOH in 7.5 min

High Resolution Mass spectra were carried out on a Walters BioAccord LC-MS System using
Electron spray ionisation (ESI*) loop injection MS at the University of Oxford.

Commercially available reagents and ligands were purchased from Sigma Aldrich, Alfa Aesar,
Acros Organics, Fluorochem and Strem Chemicals and were used without further purification
unless stated otherwise. [Rh(cod)OH]. was bought from Sigma Aldrich. All aryl and
heteroarylboronic acids were purchased and used without additional purification unless stated
otherwise. Dry solvents were purchased from Thermo Scientific™, Extra Dry over Molecular
Sieve, Stabilized, AcroSeal™ and were degassed with argon prior to usage. Deuterated
solvents were purchased from Sigma Aldrich.



2. Synthesis of Dihydropyridines
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Chloroformate (20 mmol, 1 equiv) was added dropwise under nitrogen to a MeOH solution
(50 mL) of NaBH4 (20.0 mmol), pyridine (20 mmol) at —78 °C. The reaction was maintained
at —78 °C for 3 h and then quenched by water (50 ml). The mixture was extracted with Et,O
(30 ml) two times. The combined organic layer was washed with 1IN NaOH (two times)
followed by 1N HCI (two times) then dried over sodium sulfate. After filtration, the solvents
were removed by evaporation. The crude mixture was purified by a short pad of silica gel with
acetone/hexane (2% to 10% gradient) as an eluent. The solvent was removed by evaporation
under reduced pressure to obtain 1 as white solid. The product was then recrystallized in
methanol providing 1 (72% vyield) as white crystal.

Phenyl pyridine-1(2H)-carboxylate (1): *H NMR (400 MHz, CDCls) (2 rotamers): 0
(ppm) 7.42 — 7.33 (m, 2H), 7.25 - 7.19 (m, 1H), 7.18 — 7.10 (m, 2H), 6.92 — 6.76 (m, 1H),
5.95 - 5.86 (m, 1H), 5.65 — 5.53 (m, 1H), 5.33 — 5.17 (m, 1H), 4.67 — 4.38 (m, 2H). The
spectroscopic data satisfactorily matched previously reported data.!?

Other 1,2-dihydropyridines S1—-S8 were prepared from the corresponding pyridines according
to the procedure described above. The spectroscopic data for 1,2-dihydropyridines S1-S8
satisfactorily matched previously reported data.!? 1,2-dihydropyridines (S1-S8) were used
immediately in order to prevent decomposition.
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A solution of NMe3BH3 (5.5 mmol, 1.1 equiv) in MeCN (5 mL) was added dropwise to a flask
containing quinoline (5 mmol, 1 equiv) and phenyl chloroformate (6 mmol, 1.2 equiv) in MeCN
(5 mL) at —40 °C and stirred for 5 minutes. The reaction was stirred for 10 minutes at room
temperature. The product was directly purified by column chromatography on silica gel. The
spectroscopic data for Phenyl quinoline-1(2H)-carboxylate (S9) satisfactorily matched
previously reported data.’
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Phenyl 7-methylquinoline-1(2H)-carboxylate (S10): The corresponding compound
was prepared following the procedure above using phenyl chloroformate and 7-
methylquinoline. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound S10 as white solid (82% yield).

1H NMR (CDCls, 400 MHz): & (ppm) 7.50 (dd, J= 17.4, 4.2 Hz, 1H), 7.32 (tt, J= 7.6, 2.2 Hz,
3H), 7.21 = 7.03 (m, 5H), 6.94 (d, J= 7.6 Hz, 1H), 6.72 (dq, J= 9.7, 1.0 Hz, 2H), 6.10 (dt, J
= 9.7, 4.2 Hz, 1H), 4.43 (dd, 7= 4.2, 1.4 Hz, 3H), 2.32 (s, 3H). 3C NMR (101 MHz, CDCl3):
& (ppm) 152.7, 151.2, 136.1, 133.9, 129.4, 127.0, 126.9, 126.7, 125.6, 123.7, 122.0, 121.7,
115.4, 43.2, 19.2. HRMS (ESI): m/z calcd for Ci7His0:N* [M + H]* 266.1176 found 266.1194.
IR (vma/cm™) 2361, 1731, 1642, 1608, 1495, 1435, 1408, 1379, 1349, 1257, 1237, 1207,
1082, 1059, 900, 773, 754, 713.
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Phenyl-6-methoxyquinoline-1(2H)-carboxylate (S11): The corresponding compound
was prepared following general procedure 2 using phenyl chloroformate and 6-
methoxyquinoline. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound S11 as white solid (76% yield).

1H NMR (CDCl;, 400 MHz) 3 (ppm) 7.61 (bs, 1H), 7.43 — 7.34 (m, 2H), 7.26 — 7.14 (m, 3H),
6.80 (dd, J = 8.9, 2.9 Hz, 1H), 6.68 (d, J= 2.9 Hz, 1H), 6.54 (d, J= 9.6 Hz, 1H), 6.11 (dt, J
= 8.8, 3.9 Hz, 1H), 4.53 (s, 2H), 3.81 (s, 2H). 3C NMR (126 MHz, CDCl3) 5 (ppm) 156.8,
151.2, 129.5, 129.4, 128.6, 126.6, 125.6, 124.9, 121.7, 120.2, 115.4, 112.9, 111.4, 55.5,
44.0. IR (vma/cm) 2361, 1729, 1593, 1557, 1494, 1463, 1372, 1339, 1281, 1227, 1204,
1163, 1123, 772, 752, 687.
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phenyl 6-bromo-7-methylquinoline-1(2H)-carboxylate (S12): The corresponding
compound was prepared following general procedure 2 using phenyl chloroformate and 6-
bromo-7-methylquinoline. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound S12 as viscous liquid (80% yield).

1H NMR (CDCls, 500 MHz) & (ppm) 7.64 (bs, 1H), 7.40 (tt, J= 7.7, 2.2 Hz, 2H), 7.29 — 7.20
(m, 2H), 7.17 (dt, 7 = 8.9, 1.8 Hz, 2H), 6.47 (d, J = 9.6 Hz, 1H), 6.05 (dt, 7= 9.0, 4.1 Hz,
1H), 4.54 (s, 2H), 2.37 (s, 3H). 13C NMR (126 MHz, CDCl) & (ppm) 152.6, 151.1, 137.2,
135.1, 129.7, 129.5, 127.7, 125.9, 125.5, 121.8, 120.3, 44.0, 23.2. HRMS (ESI): m/z calcd
for Ci7H1sO2NBr* [M + H]* 344.0281 found 344.0285. IR (vma/cm) 2361, 1725, 1595, 1494,
1390, 1365, 1332, 1276, 1231, 1204, 1161, 1048, 1030, 885, 771, 749, 689.



3. General Procedure for Rh-Catalyzed Cross-Coupling

X [Rh(cod)(OH)], (3 mol%) Ar
O (S)-SegPhos (7 mol%) 0
N +  Ar—B(OH), N
)\ _ Ag. CsOH (2 equiv) )\
0% ~0Ph (3 equiv) THP, Tol, H,0 0% >oPh

1 2 70°C, 20 h

3

General Procedure A: [Rh(cod)OH]; (6.9 mg, 0.015 mmol, 3 mol%) and (S)-Segphos (21.4
mg, 0.035 mmol, 7 mol%) were added to a 7 mL dram vial equipped with a magnetic stir bar
and sealed with a rubber septum. The vial was put under reduced pressure then purged with
argon, this was repeated three times. Toluene (0.25 mL), THP (0.25 mL), H,O (0.25 mL)
followed by aq. CsOH (50 wt%, 180 pL, 1 mmol, 2.0 equiv) was added to the vial and the
catalyst solution was stirred at 70 °C. After 10 min, boronic acid 2 (1.5 mmol, 3.0 equiv) then
dihydropyridine 1 (0.5 mmol, 1 equiv) was added and the resulting mixture was stirred at 70
°C for 20 hours unless stated otherwise. Upon completion of reaction, the mixture was cooled
to room temperature and diluted with Et,O (5 mL) before passing through a plug of SiO,. The
plug was washed will additional 20 mL of Et;O and the solvents were removed in vacuo.
Purification by flash chromatography afforded the desired product 3.

Racemates: Racemic samples were synthesized with (£)-SegPhos instead of (S)-Segphos.

Upscale: Larger-scale experiments was performed in 5 mmol scale in direct analogy to the
general procedure B in a 25 ml round-bottom flask.
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Phenyl-(S)-3-phenyl-3,4-dihydropyridine-1(2H)-carboxylate (3a): The
corresponding compound was prepared following general procedure A using phenyl boronic
acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20 hours.
Purification by flash chromatography (2% acetone/petrol to 10% acetone/petrol) afforded
compound 3a as viscous liquid (80% yield, 96% ee).

1H NMR (400 MHz, CDCl3) (2 rotamers): & (ppm) 7.44 — 7.33 (m, 4H), 7.32 — 7.01 (m, 7H),
5.25-5.14 (m, 1H), 4.35 — 4.29 (m, 1H), 3.55 - 3.29 (m, 1H), 3.11 - 3.07 (m, 1H), 2.45 -
2.26 (m, 2H). 3C NMR (101 MHz, CDCls) (2 rotamers): & (ppm) 152.1, 151.8, 151.3, 151.1,
142.8, 142.7, 129.5, 129.4, 128.9, 128.85, 127.4, 127.3, 127.2, 127.1, 125.7, 125.7, 125.3,
125.0, 121.8, 121.7, 107.9, 107.5, 48.6, 48.0, 38.8, 38.6, 29.5, 29.3.

HRMS (ESI): m/z calcd for CisH180.N* [M + H]* 280.1332 found 280.1328.
IR (vmax/cm™) 1723, 1406, 1362, 1252, 1200, 751, 700, 689.

SFC Conditions: Chiralpak IC; Gradient 1; 99:1 er (major enantiomer tz = 4.08 min; minor
enantiomer tr = 4.28 min), 98% ee. [a]*®*p = —41.8 (c = 2.0, CHCl5).
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Phenyl-(S)-3-(p-tolyl)-3,4-dihydropyridine-1(2H)-carboxylate (3b): The
corresponding compound was prepared following general procedure A using p-tolyl boronic
acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20 hours.
Purification by flash chromatography (2% acetone/petrol to 10% acetone/petrol) afforded
compound 3b as white solid (80% yield, 99% ee).

'H NMR (400 MHz, CDCl3) (2 rotamers): 6 (ppm) 7.38 (tdd, 7= 9.3, 6.3, 1.8 Hz, 2H), 7.26 —
7.00 (m, 8H), 5.27 - 5.10 (m, 1H), 4.36 —4.25 (m, 1H), 3.53 —3.23 (m, 1H), 3.18 = 3.00 (m,
1H), 2.44 — 2.27 (m, 5H). 3C NMR (101 MHz, CDCl3) (2 rotamers): & (ppm) 152.1, 151.8,
151.3, 151.1, 139.8, 139.7, 136.8, 136.7, 129.6, 129.5, 129.48, 129.4, 127.2, 127.18, 125.7,
125.6, 125.2, 124.9, 121.8, 121.7, 107.9, 107.5, 48.7, 48.1, 38.3, 38.2, 29.5, 29.4, 21.1.

HRMS (ESI): m/z calcd for Ci9H200:N* [M + H]* 294.1489 found 294.1491.
IR (vmax/cmt) 1724, 1405, 1359, 1251, 1199, 1163, 1074, 974, 813, 751, 728, 689.

SFC Conditions: Chiralpak IE; Gradient 1; 99.5:0.5 er (major enantiomer tr = 4.31 min;
minor enantiomer tr = 4.19 min), 99% ee. [a]®**pr = —54.5 (c = 2.0, CHCI5).
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Phenyl-(S)-3-(4-(trimethylsilyl)phenyl)-3,4-dihydropyridine-1(2H)-carboxylate
(3c): The corresponding compound was prepared following general procedure A using 4-
(trimethylsilyl)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (100% petrol to 5%
acetone/petrol) afforded compound 3c as viscous liquid (80% yield, 90% ee).

'H NMR (500 MHz, CDCl5) (2 rotamers): 6 (ppm) 7.55 — 7.49 (m, 2H), 7.35 (dt, 7= 14.3, 8.0
Hz, 2H), 7.29 - 6.97 (m, 6H), 5.23 — 5.12 (m, 1H), 4.31 (dt, 7= 11.7, 4.8 Hz, 1H), 3.51 —
3.31 (m, 1H), 3.16 — 3.00 (m, 1H), 2.43 — 2.26 (m, 2H), 0.27 (s, 9H). **C NMR (126 MHz,
CDCls) (2 rotamers): 5 (ppm) 152.1, 151.8, 151.2, 151.1, 143.4, 143.2, 139.2, 139.1, 133.9,
133.89, 129.5, 129.4, 126.8, 126.78, 125.7, 125.6, 125.3, 124.9, 121.8, 121.7, 107.9, 107.5,
48.5, 47.9, 38.7, 38.6, 29.4, 29.2, -1.0.

HRMS (ESI): m/z calcd for C1H260,NSi* [M + H]* 352.1727 found 352.1721.
IR (vmax/cm) 1727, 1656, 1495, 1406, 1360, 1249, 1202, 1163, 840, 816, 752, 724, 689.

SFC Conditions: Chiralpak IB; Gradient 1; 95:5 er (major enantiomer tr = 2.98 min; minor
enantiomer tg = 2.86 min), 90% ee. [a]*p = —65.5 (c = 2.0, CHCl).
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Phenyl-(S)-3-(4-(trifluoromethyl)phenyl)-3,4-dihydropyridine-1(2H)-carboxylate
(3d): The corresponding compound was prepared following general procedure A using 4-
(trifluoromethyl)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 15%
acetone/petrol) afforded compound 3d as viscous liquid (73% vyield, 98% ee).

'H NMR (400 MHz, CDCl3) (2 rotamers): & (ppm) 7.59 (dt, 7= 8.8, 4.7 Hz, 2H), 7.44 — 7.29
(m, 4H), 7.23 - 6.99 (m, 4H), 5.25 — 5.11 (m, 1H), 4.27 (ddt, J= 12.5, 5.1, 2.5 Hz, 1H), 3.56
—-3.33 (m, 1H), 3.17 (dddd, J = 20.2, 10.0, 7.6, 3.8 Hz, 1H), 2.46 — 2.26 (m, 2H). 13C NMR
(101 MHz, CDCls) (2 rotamers): & (ppm) 152.0, 151.8, 151.2, 151.0, 146.9, 146.7, 129.5,
129.48, 127.8, 127.7, 125.8, 125.8, 125.6, 125.2, 121.8, 121.6, 107.4, 107.0, 48.2, 47.5,
38.6, 38.5, 29.2, 29.1. *F NMR (376 MHz, CDCl5) (2 rotamers) & (ppm) —62.4, —62.5.

HRMS (ESI): m/z calcd for CigH17F30.N* [M + H]* 348.1206 found 348.1206.
IR (vmax/cm) 1725, 1408, 1327, 1202, 1164, 1122, 1068, 1018, 834, 755.

HPLC Conditions: Chiralpak IE; Isocratic 1% IPA/Hexane 1ml/min; 99:1 er (major
enantiomer tg = 19.5 min; minor enantiomer tg = 22.1 min), 98% ee. [a]**p = -33.7 (c =
2.0, CHCl5).
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Phenyl-(S)-3-(4-methoxyphenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3e):
The corresponding compound was prepared following general procedure A using 4-
methoxyphenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred
at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 20%
acetone/petrol) afforded compound 3e as viscous liquid (52% vyield, 98% ee).

1H NMR (400 MHz, CDCl5) (2 rotamers): & (ppm) 7.37 (td, 7= 8.7, 7.2 Hz, 2H), 7.26 — 6.99
(m, 6H), 6.92 — 6.87 (m, 2H), 5.25 — 5.11 (m, 1H), 4.27 (ddd, J= 13.7, 6.8, 2.8 Hz, 1H), 3.81
(d, J= 1.1 Hz, 4H), 3.49 — 3.25 (m, 1H), 3.12 — 3.01 (m, 1H), 2.43 — 2.24 (m, 2H). 3C NMR
(101 MHz, CDCl3) (2 rotamers): & (ppm) 158.7, 158.68, 152.1, 151.8, 151.3, 151.1, 134.9,
134.8, 129.5, 129.4, 128.3, 128.2, 125.7, 125.65, 125.3, 124.9, 121.8, 121.7, 114.3, 114.2,
107.9, 107.5, 55.4, 55.41, 48.8, 48.2, 37.9, 37.8, 29.6, 29.5.

HRMS (ESI): m/z calcd for CigH200sN* [M + H]* 310.1438 found 310.1457.
IR (vmax/cm) 1723, 1514, 1406, 1360, 1250, 1200, 1074, 1036, 828, 751, 722, 689.

SFC Conditions: Chiralpak IC; Gradient 1; 99:1 er (major enantiomer tx = 4.92 min; minor
enantiomer tg = 5.08 min), 98% ee. [a]**p = —45.9 (c = 2.0, CHCl).
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Phenyl-(S)-3-(4-(benzyloxy)phenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3f):
The corresponding compound was prepared following general procedure A using 4-
(benzyloxy)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 20%
acetone/petrol) afforded compound 3f as white solid (47% vyield, 99% ee).

'H NMR (400 MHz, CDCl3) (2 rotamers): d (ppm) 7.48 — 7.29 (m, 7H), 7.27 — 6.91 (m, 8H),
5.25-5.10 (m, 1H), 5.07 (s, 3H), 4.41 — 4.24 (m, 1H), 3.46 — 3.24 (m, 1H), 3.12 = 2.96 (m,
1H), 2.43 — 2.24 (m, 2H). 3C NMR (101 MHz, CDCl3) (2 rotamers): d (ppm) 157.9, 152.1,
151.8, 151.3, 151.1, 137.2, 135.2, 135.1, 129.5, 129.4, 128.7, 128.3, 128.27, 128.1, 127.6,
127.56, 125.7, 125.6, 125.3, 124.9, 121.8, 121.7, 115.25, 115.19, 107.9, 107.5, 70.2, 48.8,
48.2, 37.9, 37.8, 29.6, 29.4.

HRMS (ESI): m/z calcd for CasH240sN* [M + H]* 386.1751 found 386.1761.
IR (vmax/cm) 1721, 1512, 1361, 1250, 1200, 1075, 1024, 827, 749, 691, 690.

SFC Conditions: Chiralpak IE; Gradient 1; 99.5:0.5 er (major enantiomer t = 6.97 min;
minor enantiomer tg = 6.78 min), 99% ee. [a]**p = —59.1 (c = 2.0, CHCL;).
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Phenyl-(S)-3-(4-(trifluoromethoxy)phenyl)-3,4-dihydropyridine-1(2H)-
carboxlate (3g): The corresponding compound was prepared following general procedure
A using 4-(trifluoromethoxy)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The
mixture was stirred at 70 °C for 20 hours. Purification by flash chromatography (2%
acetone/petrol to 20% acetone/petrol) afforded compound 3g as viscous liquid (50% yield,
99% ee).

'H NMR (500 MHz, CDCl3) (2 rotamers): & (ppm) 7.40 — 7.00 (m, 10H), 5.25 — 5.09 (m, 1H),
4.27 (t, 7= 10.7 Hz, 1H), 3.56 — 3.28 (m, 1H), 3.13 (ddd, J = 15.6, 10.6, 6.0 Hz, 1H), 2.46 —
2.27 (m, 2H). 3C NMR (126 MHz, CDCls) (2 rotamers): 6 (ppm) 152.1, 151.8, 151.2, 151.0,
148.3, 141.6, 141.4, 129.54, 129.5, 128.71, 128.7, 125.8, 125.5, 125.1, 121.8, 121.7, 121.5,
121.4, 107.5, 107.1, 48.4, 47.8, 38.1, 38.0, 29.4, 29.3. *F NMR (376 MHz, CDCl5) (2
rotamers): 0 (ppm) —57.88, —57.90.

HRMS (ESI): m/z calcd for Ci9H170sNFs* [M + H]* 364.1155 found 364.1162.
IR (vmax/cm™) 1724, 1656, 1510, 1407, 1361, 1263, 1198, 1163, 1075, 846, 750, 689.

SFC Conditions: Chiralpak IA; Gradient 3; 93:7 er (major enantiomer tz = 5.35 min; minor
enantiomer tr = 5.19 min), 86% ee. [a]?**p = —39.7 (c = 2.0, CHCl).
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Phenyl-(S)-3-(4-(methylthio)phenyl)-3,4-dihydropyridine-1(2H)-carboxylate
(3h): The corresponding compound was prepared following general procedure A using 4-
(methylthio)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 15%
acetone/petrol) afforded compound 3h as viscous liquid (70% vyield, 86% ee).

'H NMR (400 MHz, CDCl3) (2 rotamers): 6 (ppm) 7.34 (dtd, 7= 8.7, 7.2, 1.9 Hz, 2H), 7.25 -
6.90 (m, 8H), 5.24 — 5.04 (m, 1H), 4.32 — 4.14 (m, 1H), 3.51 — 3.17 (m, 1H), 3.13 = 2.93 (m,
1H), 2.46 (s, 3H), 2.37 — 2.22 (m, 2H). 3C NMR (101 MHz, CDCls) (2 rotamers): d (ppm)
152.1, 151.8, 151.2, 151.1, 139.7, 139.6, 137.1, 137.0, 129.5, 129.4, 127.83, 127.80, 127.3,
127.2, 125.7, 125.68, 125.3, 124.9, 121.8, 121.7, 107.7, 107.4, 48.5, 47.9, 38.2, 38.0, 29.4,
29.2, 16.2, 16.1.

HRMS (ESI): m/z calcd for Ci9H2002SN* [M + H]* 326.1209 found 326.1198.
IR (vmax/cm) 1721, 1495, 1406, 1353, 1266, 1200, 1163, 1095, 1074, 973, 817, 748, 690.

SFC Conditions: Chiralpak IB; Gradient 1; 93:7 er (major enantiomer tr = 4.93 min; minor
enantiomer tr = 4.52 min), 86% ee. [a]**p = —77.3 (c = 2.0, CHCl).

2 e

=
o
/\ 4510
20- 4923

---------

\\\\\\

----------




N

OJ\OPh

Phenyl-(S)-3-(4-fluorophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3i): The
corresponding compound was prepared following general procedure A using 4-fluorophenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 12% acetone/petrol)
afforded compound 3i as viscous liquid (75% yield, 94% ee).

1H NMR (500 MHz, CDCls) (2 rotamers): & (ppm) 7.37 (dt, J = 10.8, 8.0 Hz, 2H), 7.25 - 6.98
(m, 8H), 5.25 - 5.09 (m, 1H), 4.26 (ddt, J = 16.4, 12.4, 2.3 Hz, 1H), 3.51 — 3.25 (m, 1H),
3.10 (dtt, J = 15.8, 10.5, 4.5 Hz, 1H), 2.43 — 2.25 (m, 2H). 3C NMR (126 MHz, CDCl3) (*°F
decoupled) (2 rotamers): 6 (ppm) 163.1, 160.7, 152.1, 151.8, 151.2, 151.0, 138.5, 138.4,
129.5, 129.46, 128.8, 128.78, 128.74, 128.70, 125.7, 125.4, 125.0, 121.8, 121.7, 115.8,
115.76, 115.6, 115.5, 107.6, 107.3, 48.6, 48.0, 38.0, 37.9, 29.5, 29.4. 19F NMR (471 MHz,
CDCl3) (2 rotamers): 0 (ppm) —115.8, —115.9.

HRMS (ESI): m/z calcd for CigH1702FN* [M + H]* 298.1238 found 298.1244.
IR (vmax/cm™) 1724, 1511, 1406, 1361, 1200, 1162, 1074, 832, 753, 730, 689.

SFC Conditions: Chiralpak ID; Gradient 1; 97:3 er (major enantiomer tz = 3.04 min; minor
enantiomer tr = 2.97 min), 94% ee. [a]?**p = —39.3 (c = 2.0, CHCl).
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Phenyl-(S)-3-(4-chlorophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3j): The
corresponding compound was prepared following general procedure A using 4-chlorophenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 20% acetone/petrol)
afforded compound 3j as viscous liquid (63% yield, 98% ee).

'H NMR (400 MHz, CDCl3) (2 rotamers): d (ppm) 7.42 — 7.28 (m, 4H), 7.26 — 6.99 (m, 6H),
5.26 = 5.10 (m, 1H), 4.32 — 4.20 (m, 1H), 3.52 — 3.24 (m, 1H), 3.09 (qdd, = 10.3, 7.6, 3.7
Hz, 1H), 2.44 — 2.23 (m, 2H). 3C NMR (101 MHz, CDCl5) (2 rotamers): d (ppm) 151.8, 151.2,
151.0, 141.3, 141.2, 132.9, 129.5, 129.48, 129.04, 129.0, 128.7, 128.67, 125.8, 125.5, 125.1,
121.8, 121.7, 107.5, 107.1, 48.4, 47.8, 38.1, 38.0, 29.4, 29.2.

HRMS (ESI): m/z calcd for CisH170.CIN* [M + H]* 314.0942 found 314.0937.
IR (vmax/cm) 1723, 1494, 1405, 1352, 1199, 1074, 821, 749, 689.

SFC Conditions: Chiralpak IA; Gradient 1; 99:1 er (major enantiomer tz = 4.31 min; minor
enantiomer tr = 4.17 min), 98% ee. [a]**p = —-50.1 (c = 2.0, CHCl).
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Phenyl-(S)-3-(4-bromophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3k): The
corresponding compound was prepared following general procedure A using 4-bromophenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 20% acetone/petrol)
afforded compound 3k as white solid (60% yield, 98% ee).

1H NMR (400 MHz, CDCs) (2 rotamers): & (ppm) 7.51 — 7.32 (m, 5H), 7.25 — 7.00 (m, 5H),
5.25 — 5.08 (m, 1H), 4.37 — 4.15 (m, 1H), 3.52 — 3.24 (ddd, J = 70.1, 12.6, 11.0 Hz, 1H),
3.16 — 3.01 (m, 1H), 2.53 — 2.13 (m, 2H). 3C NMR (101 MHz, CDCls) (2 rotamers): & (ppm)
152.0, 151.8, 151.2, 151.0, 141.8, 141.7, 132.0, 131.9, 129.5, 129.47, 129.1, 129.0, 125.8,
125.5, 125.1, 121.8, 121.7, 107.5, 107.1, 48.3, 47.7, 38.2, 38.1, 29.3, 29.2.

HRMS (ESI): m/z calcd for CisH17,0:BrN* [M + H]* 358.0437 found 358.0430.
IR (vmax/cm™) 1721, 1492, 1405, 1361, 1254, 1199, 1072, 1009, 816, 749, 689, 689.

SFC Conditions: Chiralpak IE; Gradient 1; 99:1 er (major enantiomer tr = 5.34 min; minor
enantiomer tr = 5.11 min), 98% ee. [a]?**p = —60.1 (c = 2.0, CHCl).
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Phenyl-(S)-3-(4-(methoxycarbonyl)phenyl)-3,4-dihydropyridine-1(2H)-
carboxylate (3I): The corresponding compound was prepared following general procedure
A using 4-(methoxycarbonyl)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The
mixture was stirred at 70 °C for 20 hours. Purification by flash chromatography (5%
acetone/petrol to 20% acetone/petrol) afforded compound 3l as viscous liquid (62% yield,
97% ee).

1H NMR (500 MHz, CDCl3) (2 rotamers): & (ppm) 8.07 — 7.97 (m, 2H), 7.43 — 7.30 (m, 5H),
7.24 — 7.01 (m, 3H), 5.20 — 5.12 (m, 1H), 4.34 — 4.24 (m, 1H), 3.94 — 3.90 (m, 3H), 3.56 —
3.31 (m, 1H), 3.16 (ddt, 7 = 15.6, 10.0, 4.5 Hz, 1H), 2.45 — 2.29 (m, 2H). *3C NMR (126
MHz, CDCls) (2 rotamers): & (ppm) 167.0, 152.1, 151.8, 151.2, 151.0, 148.0, 147.9, 130.2,
130.17, 129.5, 129.48, 129.1, 129.06, 127.4, 127.38, 125.8, 125.5, 125.1, 121.8, 121.7,
107.5, 107.1, 52.3, 52.2, 48.1, 47.5, 38.8, 38.6, 29.2, 29.1.

HRMS (ESI): m/z calcd for CaoH2004N* [M + H]* 338.1387 found 338.1386.
IR (vma/cm™) 1721, 1406, 1360, 1281, 1200, 1112, 1075, 846, 751, 707, 690.

SFC Conditions: Chiralpak IC; Gradient 1; 98.5:1.5 er (major enantiomer tr = 6.41 min;
minor enantiomer tr = 6.58 min), 97% ee. [a]**p = —-60.7 (c = 2.0, CHCL).
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Phenyl-(S)-3-(4-cyanophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3m): The
corresponding compound was prepared following general procedure A using 4-cyanophenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 25% acetone/petrol)
afforded compound 3m as viscous liquid (37% yield, 96% ee).

1H NMR (500 MHz, CDCIs) (2 rotamers): & (ppm) 7.64 (dt, 7= 8.1, 5.7 Hz, 2H), 7.37 (qd, J
= 8.1, 4.4 Hz, 4H), 7.25 — 7.00 (m, 4H), 5.25 — 5.10 (m, 1H), 4.26 (dddd, J = 14.6, 12.6, 3.9,
1.7 Hz, 1H), 3.58 — 3.32 (m, 1H), 3.18 (qdd, 7= 10.0, 7.5, 4.4 Hz, 1H), 2.50 — 2.25 (m, 2H).
13C NMR (126 MHz, CDCls) (2 rotamers): & (ppm) 152.0, 151.7, 151.1, 150.9, 148.2, 148.1,
132.7, 132.68, 129.53, 129.5, 128.2, 128.18, 125.9, 125.6, 125.2, 121.7, 121.6, 118.8, 107.1,
106.7, 47.8, 47.2, 38.8, 38.6, 29.0, 28.9.

HRMS (ESI): m/z calcd for CioH170,N>* [M + H]* 305.1285 found 305.1290.
IR (vmax/cm) 2229, 1720, 1408, 1343, 1266, 1200, 1164, 1073, 831, 752, 689.

SFC Conditions: Chiralpak IE; Gradient 1; 99.5:0.5 er (major enantiomer t = 6.16 min;
minor enantiomer tz = 6.07 min), 96% ee. [a]**> = —75.6 (c = 2.0, CHCI5).
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Phenyl-(S)-3-(4-(1H-pyrazol-1-yl)phenyl)-3,4-dihydropyridine-1(2H)-
carboxylate (3n): The corresponding compound was prepared following general procedure
A using 4-(1H-pyrazol-1-yl)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The
mixture was stirred at 70 °C for 20 hours. Purification by flash chromatography (2%
acetone/petrol to 25% acetone/petrol) afforded compound 3n as viscous liquid (58% yield,
96% ee).

1H NMR (500 MHz, CDCl5) (2 rotamers): & (ppm) 7.92 (d, J = 2.4 Hz, 1H), 7.73 (d, J= 2.5
Hz, 1H), 7.68 (dt, J = 8.3, 6.2 Hz, 2H), 7.40 — 7.31 (m, 4H), 7.25 — 7.01 (m, 4H), 6.47 (q, J
= 2.4 Hz, 1H), 5.27 — 5.10 (m, 1H), 4.39 — 4.22 (m, 1H), 3.57 — 3.29 (m, 1H), 3.24 — 3.05
(m, 1H), 2.52 = 2.27 (m, 2H). 3C NMR (126 MHz, CDCl5) (2 rotamers): & (ppm) 152.1, 151.8,
151.2, 151.0, 141.2, 141.0, 140.9, 139.2, 129.5, 129.4, 128.3, 128.28, 126.8, 125.7, 125.4,
125.0, 121.8, 121.7, 119.6, 119.59, 107.7, 107.6, 107.2, 48.4, 47.8, 38.2, 38.0, 29.4, 29.3.

HRMS (ESI): m/z calcd for C21H2002N3* [M + H]* 346.1550 found 346.1553.
IR (vmax/cm™) 1717, 1526, 1396, 1335, 1254, 1200, 1164, 1074, 1047, 937, 833, 751, 690.

SFC Conditions: Chiralpak IF; Gradient 2; 98:2 er (major enantiomer tr = 4.28 min; minor
enantiomer tg = 4.66 min), 96% ee. [a]**p = —56.6 (c = 2.0, CHCl).
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Phenyl-(S)-3-(m-tolyl)-3,4-dihydropyridine-1(2H)-carboxylate (30): The
corresponding compound was prepared following general procedure A using mtolyl boronic
acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20 hours.
Purification by flash chromatography (2% acetone/petrol to 25% acetone/petrol) afforded
compound 30 as viscous liquid (70% yield, 96% ee).

'H NMR (400 MHz, CDCl5) (2 rotamers): d (ppm) 7.44 — 7.31 (m, 2H), 7.31 — 6.98 (m, 8H),
5.26 - 5.10 (m, 1H), 4.37 — 4.25 (m, 1H), 3.53 — 3.18 (m, 1H), 3.06 (dddd, J = 15.2, 10.6,
8.8, 3.7 Hz, 1H), 2.41 — 2.29 (m, 5H). **C NMR (101 MHz, CDCl5) (2 rotamers): & (ppm)
152.1, 151.7, 151.2, 151.1, 142.8, 142.6, 138.5, 138.4, 129.5, 129.4, 128.8, 128.7, 128.1,
127.9, 127.8, 125.7, 125.6, 125.2, 124.9, 124.3, 124.3, 121.8, 121.7, 107.9, 107.5, 48.6,
48.0, 38.7, 38.5, 29.5, 29.4, 21.6.

HRMS (ESI): m/z calcd for Ci9H200:N* [M + H]* 294.1489 found 294.1496.
IR (vmax/cm) 1724, 1406, 1360, 1203, 1074, 786, 750, 725, 704, 689.

SFC Conditions: Chiralpak IC; Gradient 1; 98:2 er (major enantiomer tx = 4.01 min; minor
enantiomer tr = 4.22 min), 96% ee. [a]*>p = —52.3 (c = 2.0, CHCI5).
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Phenyl-(S)-3-(3-(trifluoromethyl)phenyl)-3,4-dihydropyridine-1(2H)-carboxylate
(3p): The corresponding compound was prepared following general procedure A using 3-
(trifluoromethyl)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 20%
acetone/petrol) afforded compound 3p as viscous liquid (60% vyield, 97% ee).

!H NMR (500 MHz, CDCl5) (2 rotamers): & (ppm) 7.57 — 7.44 (m, 5H), 7.38 (dt, 7= 11.3, 8.0
Hz, 2H), 7.26 — 7.02 (m, 4H), 5.28 — 5.11 (m, 1H), 4.36 — 4.25 (m, 1H), 3.59 — 3.30 (m, 1H),
3.19 (dddd, 7= 20.1, 10.2, 7.7, 3.7 Hz, 1H), 2.48 — 2.31 (m, 2H). *3C NMR (126 MHz, CDCl3)
(2 rotamers): d (ppm) 152.0, 151.8, 151.2, 151.0, 143.7, 143.6, 130.8, 129.5, 129.48, 129.4,
129.3, 125.8, 125.5, 125.2, 124.1, 124.07, 121.8, 121.7, 107.3, 107.0, 48.2, 47.6, 38.6, 38.4,
29.3, 29.2. *9F NMR (471 MHz, CDCl5) (2 rotamers): & (ppm) —62.5, —62.6.

HRMS (ESI): m/z calcd for CisH1602F3N* [M + H]* 348.1206 found 348.1210.
IR (vmax/cm) 1724, 1408, 1331, 1257, 1202, 1164, 1124, 1074, 803, 752, 703, 689.

SFC Conditions: Chiralpak IA; Gradient 1; 98.5:1.5 er (major enantiomer tx = 2.45 min;
minor enantiomer tg = 2.38 min), 97% ee. [a]**p = —39.4 (c = 2.0, CHCL;).
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Phenyl-(S)-3-(3-(trimethylsilyl)phenyl)-3,4-dihydropyridine-1(2H)-carboxylate
(3q): The corresponding compound was prepared following general procedure A using 3-
(trimethylsilyl)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 10%
acetone/petrol) afforded compound 3q as viscous liquid (70% vyield, 96% ee).

'H NMR (500 MHz, CDCl5) (2 rotamers): d (ppm) 7.49 — 7.34 (m, 5H), 7.29 — 7.03 (m, 5H),
5.29 — 5.13 (m, 1H), 4.39 — 4.28 (m, 1H), 3.57 - 3.29 (m, 1H), 3.13 (pd, 7= 11.8, 3.8 Hz,
1H), 2.46 — 2.31 (m, 2H), 0.34 — 0.28 (m, 9H). *3C NMR (101 MHz, CDCl5) (2 rotamers): 0
(ppm) 152.1, 151.8, 151.2, 151.1, 142.0, 141.9, 141.3, 141.2, 132.4, 132.4, 132.2, 132.1,
129.5, 128.3, 128.2, 127.7, 127.6, 125.7, 125.6, 125.3, 124.9, 121.8, 121.7, 107.9, 107.6,
48.6, 48.0, 38.9, 38.8, 29.5, 29.49, -1.0.

HRMS (ESI): m/z calcd for C21H2602NSi* [M + H]* 352.1727 found 352.1734.
IR (vmax/cm™) 1727, 1656, 1405, 1358, 1249, 1202, 858, 839, 751, 689, 690.

SFC Conditions: Chiralpak IG; Gradient 1; 98:2 er (major enantiomer tx = 3.00 min; minor
enantiomer tg = 2.84 min), 96% ee. [a]**p = —22.7 (c = 2.0, CHCl).
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Phenyl-(S)-3-(3-methoxyphenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3r):
The corresponding compound was prepared following general procedure A using 3-
methoxyphenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred
at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 20%
acetone/petrol) afforded compound 3r as viscous liquid (79% vyield, 98% ee).

'H NMR (400 MHz, CDCl5) (2 rotamers): d (ppm) 7.42 — 7.33 (m, 2H), 7.32 — 6.99 (m, 5H),
6.90 — 6.78 (m, 3H), 5.26 — 5.10 (m, 1H), 4.32 (ddd, 7= 11.5, 9.7, 3.7 Hz, 1H), 3.85 - 3.72
(m, 3H), 3.53 - 3.26 (m, 1H), 3.08 (qdd, /= 10.2, 6.1, 3.8 Hz, 1H), 2.45 — 2.27 (m, 2H). *3C
NMR (126 MHz, CDCl3) (2 rotamers): o (ppm) 160.0, 159.96, 152.1, 151.7, 151.2, 151.0,
144.5, 144.3, 129.9, 129.8, 129.5, 129.4, 125.7, 125.6, 125.3, 124.9, 121.8, 121.7, 119.6,
113.5, 113.3, 112.1, 112.08, 107.8, 107.4, 55.32, 55.3, 48.5, 47.9, 38.8, 38.6, 29.4, 29.3.

HRMS (ESI): m/z calcd for CisH200sN* [M + H]* 310.1438 found 310.1441.
IR (vmax/cm™) 1723, 1655, 1600, 1494, 1406, 1376, 1360, 1266, 1204, 784, 751.

SFC Conditions: Chiralpak IC; Gradient 1; 99:1 er (major enantiomer tx = 4.65 min; minor
enantiomer tg = 4.89 min), 98% ee. [a]**p = —29.8 (c = 2.0, CHCl).
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Phenyl-(S)-3-(3-hydroxyphenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3s): The
corresponding compound was prepared following general procedure A using 3-hydroxyphenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (5% acetone/petrol to 30% acetone/petrol)
afforded compound 3s as viscous liquid (41% vyield, 83% ee).

'H NMR (400 MHz, CDCl5) (2 rotamers): & (ppm) 7.36 (dtd, 7= 9.1, 7.4, 1.9 Hz, 2H), 7.26 —
6.95 (m, 5H), 6.82 (ddt, 7= 10.5, 7.4, 1.4 Hz, 1H), 6.74 — 6.67 (m, 2H), 5.25 - 5.09 (m, 2H),
4.34 - 4.22 (m, 1H), 3.51 - 3.22 (m, 1H), 3.12 - 2.93 (m, 1H), 2.42 — 2.22 (m, 2H). *3*C NMR
(101 MHz, CDCl3) (2 rotamers): 0 (ppm) 156.2, 156.1, 152.3, 151.9, 151.2, 151.0, 144.7,
144.5, 130.05, 130.0, 129.5, 129.49, 125.81, 125.8, 125.2, 124.9, 121.8, 121.7, 119.62,
119.6, 114.30, 114.29, 114.1, 114.06, 108.1, 107.7, 48.5, 47.9, 38.6, 38.4, 29.4, 29.2.

HRMS (ESI): m/z calcd for CigH1sOsN* [M + H]* 296.1281 found 296.1280.
IR (vmax/cm™) 3393, 1699, 1656, 1591, 1494, 1456, 1409, 1361, 1203, 787, 753.

SFC Conditions: Chiralpak IE; Gradient 1; 91.5:8.5 er (major enantiomer tr = 5.35 min;
minor enantiomer tg = 5.12 min), 83% ee. [a]**p = —37.3 (c = 2.0, CHCL).
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Phenyl-(S)-3-(3-(methylthio)phenyl)-3,4-dihydropyridine-1(2H)-carboxylate(3t):
The corresponding compound was prepared following general procedure A using 3-
(methylthio)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound 3t as viscous liquid (70% yield, 99% ee).

'H NMR (500 MHz, CDCl5) (2 rotamers): d (ppm) 7.42 — 7.33 (m, 2H), 7.31 — 7.00 (m, 8H),
5.25-5.09 (m, 1H), 4.35 — 4.25 (m, 1H), 3.52 = 3.26 (m, 1H), 3.53 — 3.25 (m, 1H), 2.51 -
2.47 (m, 3H), 2.43 — 2.26 (m, 2H). **C NMR (126 MHz, CDCls) (2 rotamers): d (ppm) 152.1,
151.7, 151.2, 151.0, 143.5, 143.4, 139.1, 139.0, 129.5, 129.4, 129.36, 129.3, 125.7, 125.69,
125.64, 125.6, 125.3, 125.2, 125.15, 125.0, 124.1, 121.8, 121.7, 107.7, 107.3, 48.4, 47.8,
38.7, 38.6, 29.4, 29.3, 15.9.

HRMS (ESI): m/z calcd for CigH2002SN* [M + H]* 326.1209 found 326.1211.
IR (vmax/cm™) 1722, 1406, 1359, 1254, 1201, 1074, 786, 748, 690.

SFC Conditions: Chiralpak IC; Gradient 1; 99.5:0.5 er (major enantiomer tz = 5.11 min;
minor enantiomer tz = 5.30 min), 99% ee. [a]®**» = —40.2 (c = 2.0, CHCI5).
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Phenyl-(S)-3-(3-fluorophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3u): The
corresponding compound was prepared following general procedure A using 3-fluorophenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 20% acetone/petrol)
afforded compound 3u as viscous liquid (75% vyield, 98% ee).

'H NMR (500 MHz, CDCl5) (2 rotamers): d (ppm) 7.42 — 7.29 (m, 3H), 7.25 — 6.93 (m, 7H),
5.18 (dddd, 7= 37.5, 8.1, 5.2, 2.6 Hz, 1H), 4.30 (ddq, 7= 14.4, 12.7, 1.6 Hz, 1H), 3.41 (ddd,
J=286.7,12.7, 11.2 Hz, 1H), 3.19 — 3.06 (m, 1H), 2.45 — 2.27 (m, 2H). *3C NMR (126 MHz,
CDCI3) (2 rotamers): 0 (ppm) 163.2, 151.7, 151.2, 151.0, 145.4, 145.3, 130.4, 130.3, 129.5,
129.46, 125.8, 125.4, 125.0, 123.0, 121.8, 121.7, 114.3, 114.2, 114.0, 113.98, 107.5, 107.1,
48.3,47.7, 38.5, 38.3, 29.3, 29.1. **F NMR (471 MHz, CDCl5) (2 rotamers): 6 (ppm) —112.68,
-112.81.

HRMS (ESI): m/z calcd for CigHi70,FN* [M + H]* 298.1238 found 298.1250.
IR (vmax/cm) 1723, 1656, 1591, 1407, 1361, 1266, 1203, 1076, 977, 860, 751, 729, 690.

SFC Conditions: Chiralpak IC; Gradient 1; 99:1 er (major enantiomer tz = 3.62 min; minor
enantiomer tr = 3.83 min), 98% ee. [a]?**p = —45.0 (c = 2.0, CHCl).
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Phenyl-(S)-3-(3-chlorophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3v): The
corresponding compound was prepared following general procedure A using 3-chlorophenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 20% acetone/petrol)
afforded compound 3v as viscous liquid (78% yield, 98% ee).

H NMR (500 MHz, CDCl;) (2 rotamers): d (ppm) 7.38 (td, 7= 9.1, 7.5 Hz, 2H), 7.31 - 7.19
(m, 4H), 7.18 — 7.01 (m, 4H), 5.25 - 5.09 (m, 1H), 4.29 (dddd, J = 14.3, 12.6, 4.3, 1.6 Hz,
1H), 3.53 -3.26 (m, 1H), 3.09 (dddd, 7= 20.1, 10.4, 5.8, 2.7 Hz, 1H), 2.47 — 2.23 (m, 2H).1*3C
NMR (126 MHz, CDCl3) (2 rotamers): & (ppm) 152.0, 151.7, 151.2, 151.0, 144.8, 144.7,
134.7, 134.6, 130.2, 130.1, 129.5, 129.47, 127.6, 127.5, 127.3, 127.29, 125.8, 125.6, 125.4,
125.1, 121.8, 121.7, 107.4, 107.1, 48.2, 47.6, 38.5, 38.3, 29.3, 29.1.

HRMS (ESI): m/z calcd for CigH1602CIN* [M + H]* 314.0942 found 314.0953.
IR (vmax/cm™) 1722, 1406, 1359, 1258, 1201, 1164, 1074, 786, 749, 690.

SFC Conditions: Chiralpak IF; Gradient 1; 99:1 er (major enantiomer tr = 4.81 min; minor
enantiomer tg = 5.00 min), 98% ee. [a]**p = —35.3 (c = 2.0, CHCl).
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Phenyl-(S)-3-(3-bromophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3w): The
corresponding compound was prepared following general procedure A using 3-bromophenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 20% acetone/petrol)
afforded compound 3w as viscous liquid (60% vyield, 99% ee).

'H NMR (400 MHz, CDCl3) (2 rotamers): d (ppm) 7.45 — 7.33 (m, 4H), 7.25 — 7.00 (m, 6H),
5.26 — 5.01 (m, 1H), 4.31 — 4.24 (m, 1H), 3.60 — 3.24 (m, 1H), 3.08 (tp, J = 10.4, 5.4 Hz,
1H), 2.46 — 2.25 (m, 2H). *3C NMR (126 MHz, CDCl3) (2 rotamers): d (ppm) 152.0, 151.7,
151.2, 151.0, 145.1, 145.0, 130.52, 130.5, 130.42, 130.4, 130.31, 130.3, 129.5, 129.48,
129.46, 129.4, 126.0, 125.8, 125.4, 125.1, 123.0, 122.9, 121.8, 121.7, 107.4, 107.1, 48.3,
47.7, 38.5, 38.3, 29.3, 29.2.

HRMS (ESI): m/z calcd for CisH1,0:BrN* [M + H]* 358.0437 found 358.0434.
IR (vmax/cm™) 1723, 1406, 1360, 1257, 1201, 1072, 783, 750, 690.

SFC Conditions: Chiralpak IG; Gradient 1; 99:1 er (major enantiomer tz = 5.80 min; minor
enantiomer tr = 6.00 min), 98% ee. [a]**p = —34.5 (c = 2.0, CHCl).
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Phenyl-(S)-3-(3-(methoxycarbonyl)phenyl)-3,4-dihydropyridine-1(2H)-
carboxylate (3x): The corresponding compound was prepared following general procedure
A using 3-(methoxycarbonyl)phenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The
mixture was stirred at 70 °C for 20 hours. Purification by flash chromatography (2%
acetone/petrol to 20% acetone/petrol) afforded compound 3x as viscous liquid (50% yield,
96% ee).

1H NMR (500 MHz, CDCl5) (2 rotamers): & (ppm) 8.00 — 7.89 (m, 2H), 7.50 — 7.32 (m, 4H),
7.26 — 7.00 (m, 4H), 5.26 — 5.11 (m, 1H), 4.35 — 4.25 (m, 1H), 3.96 — 3.87 (m, 3H), 3.58 —
3.31 (m, 1H), 3.23 — 3.10 (m, 1H), 2.45 — 2.32 (m, 2H). 3C NMR (126 MHz, CDCl) (2
rotamers): & (ppm) 167.1, 152.1, 151.8, 151.2, 151.0, 143.2, 143.0, 132.0, 130.8, 130.7,
129.51, 129.5, 129.0, 128.9, 128.5, 128.43, 128.42, 128.40, 125.8, 125.4, 125.1, 121.8,
121.7, 107.6, 107.2, 52.3, 48.3, 47.7, 38.6, 38.4, 29.3, 29.2.

HRMS (ESI): m/z calcd for CoH2004N* [M + H]* 338.1387 found 338.1390.
IR (vmax/cm) 1721, 1406, 1361, 1290, 1254, 1202, 752, 690.

SFC Conditions: Chiralpak IF; Gradient 1; 98:2 er (major enantiomer tr = 5.77 min; minor
enantiomer tr = 5.97 min), 96% ee. [a]**p = —44.3 (c = 2.0, CHCl).
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Phenyl-(S)-3-(2-fluorophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3y): The
corresponding compound was prepared following general procedure A using 2-fluoro phenyl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 15% acetone/petrol)
afforded compound 3y as viscous liquid (25% yield, 99% ee).

1H NMR (500 MHz, CDCl3) (2 rotamers): d (ppm) *H NMR (500 MHz, CDCl5) 6 7.42 — 7.28
(m, 4H), 7.25 — 6.93 (m, 9H), 5.30 — 5.05 (m, 1H), 4.30 (t, 7= 12.4 Hz, 1H), 3.60 — 3.24 (m,
1H), 3.12 (dtt, 7= 15.0, 10.5, 4.6 Hz, 1H), 2.45 — 2.27 (m, 3H). 13C NMR (101 MHz, CDCl5)
(2 rotamers): & (ppm) 3C NMR (126 MHz, CDCl5) & 163.18, 151.75, 151.18, 151.00, 145.36,
145.26, 130.35, 130.29, 129.50, 129.46, 125.76, 125.40, 125.05, 123.03, 121.77, 121.67,
114.29, 114.22, 114.03, 113.98, 107.46, 107.09, 48.28, 47.67, 38.45, 38.33, 29.29, 29.15.
19F NMR (471 MHz, CDCl5) (2 rotamers): 6 (ppm) —112.7, —112.8.

HRMS (ESI): m/z calcd for CoH2004N* [M + H]* 338.1387 found 338.1390.
IR (vmax/cm) 1723, 1493, 1407, 1363, 1257, 1204, 755, 689.

SFC Conditions: Chiralpak IF; Gradient 1; 99.5:0.5 er (major enantiomer t = 3.57 min;
minor enantiomer tr = 3.71 min), 99% ee. [a]**p = —46.2 (c = 2.0, CHCL).
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Phenyl-(S)-3-(naphthalen-2-yl)-3,4-dihydropyridine-1(2H)-carboxylate (3z): The
corresponding compound was prepared following general procedure A using naphthalen-2-yl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 25% acetone/petrol)
afforded compound 3z as viscous liquid (79% vyield, 96% ee).

1H NMR (400 MHz, CDCl3) (2 rotamers): & (ppm) 7.90 — 7.64 (m, 4H), 7.54 — 7.44 (m, 2H),
7.44 — 7.33 (m, 3H), 7.29 — 7.03 (m, 4H), 5.32 - 5.15 (m, 1H), 4.41 (ddd, = 12.1, 7.5, 3.7
Hz, 1H), 3.67 — 3.39 (m, 1H), 3.29 (ttd, J = 11.3, 7.5, 3.7 Hz, 1H), 2.48 (ddd, J = 8.5, 3.7,
2.0 Hz, 2H). *3C NMR (101 MHz, CDCI;) (2 rotamers): & (ppm) 152.1, 151.8, 151.2, 151.1,
140.2, 140.1, 133.7, 132.6, 129.5, 129.4, 128.6, 128.5, 127.8, 127.8, 127.76, 126.4, 126.3,
125.9, 125.85, 125.83, 125.81, 125.7, 125.68, 125.6, 125.4, 125.0, 121.8, 121.7, 107.9,
107.5, 48.5, 47.9, 38.8, 38.7, 29.4, 29.3.

HRMS (ESI): m/z calcd for C22H200:N* [M + H]* 330.1489 found 330.1493.
IR (vmax/cm) 1721, 1406, 1368, 1351, 1202, 1075, 975, 854, 818, 748, 720, 689.

SFC Conditions: Chiralpak IE; Gradient 1; 98:2 er (major enantiomer tr = 6.12 min; minor
enantiomer tr = 6.00 min), 96% ee. [a]**p = —89.3 (c = 2.0, CHCl).
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Phenyl-(S)-3-(naphthalen-1-yl)-3,4-dihydropyridine-1(2H)-carboxylate (3aa):
The corresponding compound was prepared following general procedure A using naphthalen-
1-yl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for
20 hours. Purification by flash chromatography (2% acetone/petrol to 25% acetone/petrol)
afforded compound 3aa as viscous liquid (41% vyield, 99% ee).

1H NMR (500 MHz, CDCl5) (2 rotamers): d (ppm) 8.18 (dd, J= 16.9, 8.5 Hz, 1H), 7.91 (t, J
= 8.2 Hz, 1H), 7.83 — 7.77 (m, 1H), 7.63 — 7.46 (m, 3H), 7.38 (dq, J = 16.2, 8.2 Hz, 3H),
7.26 — 7.14 (m, 3H), 7.10 (t, J= 7.4 Hz, 1H), 5.38 — 5.15 (m, 1H), 4.50 (t, 7 = 9.1 Hz, 1H),
3.96 (ddt, 7= 16.1, 9.9, 5.9 Hz, 1H), 3.74 — 3.39 (m, 1H), 2.60 — 2.44 (m, 2H). 3C NMR
(126 MHz, CDCl3) (2 rotamers): & (ppm) 152.1, 151.7, 151.2, 151.1, 138.7, 138.6, 134.1,
134.0, 131.5, 131.48, 129.5, 129.4, 129.3, 129.2, 127.6, 127.6, 126.5, 126.46, 125.8, 125.79,
125.7, 125.67, 125.4, 125.0, 123.2, 123.1, 122.9, 122.8, 121.8, 121.7, 108.3, 107.8, 48.4,
47.8, 33.5, 33.4, 29.6, 29.4.

HRMS (ESI): m/z calcd for C22H2002N* [M + H]* 330.1489 found 330.1487.
IR (vmax/cm™) 1723, 1406, 1369, 1260, 1235, 1204, 798, 749, 689.

SFC Conditions: Chiralpak ID; Gradient 1; 99.5:0.5 er (major enantiomer tz = 4.51 min;
minor enantiomer tr = 4.22 min), 99% ee. [a]**p = —100.1 (c = 2.0, CHCl3).
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Phenyl-(S)-3-(3,5-difluorophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3ab):
The corresponding compound was prepared following general procedure A using 3,5-
difluorophenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred
at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound 3ab as viscous liquid (70% yield, 94% ee).

1H NMR (500 MHz, CDCl3) (2 rotamers): & (ppm) 7.37 (q, J = 8.0 Hz, 2H), 7.26 — 6.99 (m,
4H), 6.85 — 6.65 (m, 3H), 5.26 — 5.08 (m, 1H), 4.33 — 4.21 (m, 1H), 3.55 — 3.24 (m, 1H),
3.11 (ddt, J = 14.5, 9.5, 5.1 Hz, 1H), 2.46 — 2.20 (m, 2H). 13C NMR (126 MHz, CDCl3) (1°F
decoupled) (2 rotamers): & (ppm) 163.4, 163.3, 152.0, 151.7, 151.1, 150.9, 146.7, 146.6,
129.53, 129.5, 125.8, 125.5, 125.2, 121.8, 121.7, 110.3, 110.27, 107.1, 106.7, 102.6, 102.58,
48.0, 47.4, 38.5, 38.3, 29.1, 29.0. 1°F NMR (471 MHz, CDCl;) (2 rotamers): & (ppm) —109.4,
—-109.5.

HRMS (ESI): m/z calcd for CigH1s02F2N* [M + H]* 338.0963 found 338.0976.
IR (vmax/cm) 1722, 1625, 1598, 1408, 1379, 1345, 1204, 1118, 982, 851, 750, 690.

SFC Conditions: Chiralpak IC; Gradient 1; 97:3 er (major enantiomer tz = 3.26 min; minor
enantiomer tr = 3.40 min), 94% ee. [a]?**p = —51.2 (c = 2.0, CHCl).
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Phenyl-(S)-3-(3-fluoro-4-methylphenyl)-3,4-dihydropyridine-1(2H)-carboxylate
(3ac): The corresponding compound was prepared following general procedure A using 3-
fluoro-4-methylphenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound 3ac as viscous liquid (50% yield, 99% ee).

'H NMR (CDCls, 400 MHz) (2 rotamers): 6 (ppm) 7.37 (q, 7= 8.1 Hz, 2H), 7.24 — 6.95 (m,
7H), 5.25 -= 5.09 (m, 1H), 4.32 — 4.20 (m, 1H), 3.49 — 3.19 (m, 1H), 3.05 (tp, 7= 10.8, 5.5
Hz, 1H), 2.37 — 2.23 (m, 5H). 3C NMR (126 MHz, CDCl5) (2 rotamers): d (ppm) 160.4, 152.1,
151.8, 151.2, 151.0, 138.2, 138.1, 130.3, 129.5, 129.46, 126.0, 125.9, 125.74, 125.7, 125.3,
125.2, 125.1, 124.9, 121.8, 121.7, 115.3, 115.2, 107.7, 107.4, 48.7, 48.1, 38.0, 37.9, 29.6,
29.5, 14.8. *F NMR (471 MHz, CDCl5) (2 rotamers): d (ppm) —120.09, —120.24.

HRMS (ESI): m/z calcd for CigHis0,F;N* [M + H]* 316.1144 found 316.1168.
IR (vmax/cmt) 1723, 1504, 1406, 1359, 1251, 1202, 866, 819, 750, 721, 689.

SFC Conditions: Chiralpak IA; Gradient 3; 99.5:0.5 er (major enantiomer tg = 6.30 min;
minor enantiomer tg = 6.16 min), 99% ee. [a]**p = —50.8 (c = 2.0, CHCL;).
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Phenyl-(S)-3-(3,4-dichlorophenyl)-3,4-dihydropyridine-1(2H)-carboxylate (3ad):
The corresponding compound was prepared following general procedure A using 3,4-
dichlorophenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred
at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 20%
acetone/petrol) afforded compound 3ad as viscous liquid (60% yield, 96% ee).

'H NMR (CDCl3, 400 MHz) (2 rotamers): d (ppm) 7.46 — 7.32 (m, 4H), 7.25 — 6.99 (m, 5H),
5.23 = 5.10 (m, 1H), 4.32 — 4.19 (m, 1H), 3.55 — 3.27 (m, 1H), 3.07 (dp, J = 14.0, 4.9 Hz,
1H), 2.47 — 2.21 (m, 2H). 3C NMR (101 MHz, CDCl3) (2 rotamers): & (ppm) 151.9, 151.7,
151.1, 150.9, 143.0, 142.9, 132.9, 132.8, 131.1, 131.05, 130.8, 130.7, 129.5, 129.46, 129.4,
129.3, 126.8, 125.8, 125.5, 125.1, 121.7, 121.6, 107.1, 106.8, 48.1, 47.4, 37.9, 37.8, 29.1,
29.0.

HRMS (ESI): m/z calcd for CaoHa00:N* [M + H]* 348.0553 found 348.0561.
IR (vmax/CmY) 1724, 1407, 1374, 1357, 1255, 1202, 749, 689.

SFC Conditions: Chiralpak ID; Gradient 1; 98:2 er (major enantiomer tr = 4.14 min; minor
enantiomer tg = 4.28 min), 96% ee. [a]*p = —50.9 (c = 2.0, CHCl).
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Phenyl-(S)-3-(3-chloro-4-fluorophenyl)-3,4-dihydropyridine-1(2H)-carboxylate
(3ae): The corresponding compound was prepared following general procedure A using 3-
chloro-4-fluorophenyl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound 3ae as viscous liquid (50% yield, 97% ee).

'H NMR (CDCl3, 400 MHz) (2 rotamers): d (ppm) 7.42 — 7.27 (m, 2H), 7.25 — 6.99 (m, 7H),
5.24 - 5.09 (m, 1H), 4.32 — 4.19 (m, 1H), 3.52 — 3.23 (m, 1H), 3.08 (qt, /= 10.6, 5.2 Hz,
1H), 2.44 — 2.22 (m, 2H). 3C NMR (101 MHz, CDCI5) (2 rotamers): & (ppm) 158.44, 155.97,
152.00, 151.74, 151.14, 150.95, 139.84, 139.81, 139.74, 139.70, 129.52, 129.49, 129.47,
129.41, 127.05, 126.98, 125.80, 125.47, 125.13, 121.75, 121.66, 116.98, 116.78, 107.23,
106.89, 48.30, 47.69, 37.82, 37.70, 29.32, 29.22. *F NMR (471 MHz, CDCls) (2 rotamers):
0 (ppm) —117.9, —118.0.

HRMS (ESI): m/z calcd for CisH1602FCIN* [M + H]* 332.0848 found 332.0851.
IR (vmax/cm™) 1724, 1502, 1407, 1376, 1258, 1202, 860, 821, 751, 690.

SFC Conditions: Chiralpak ID; Gradient 1; 98.5:1.5 er (major enantiomer tr = 3.39 min;
minor enantiomer tr = 3.48 min), 97% ee. [a]**p = —46.8 (c = 2.0, CHCL;).
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Phenyl-(S)-3-(1H-indol-6-yl)-3,4-dihydropyridine-1(2H)-carboxylate (3af): The
corresponding compound was prepared following general procedure A using 1H-indol-6-yl
boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 25% acetone/petrol)
afforded compound 3af as viscous liquid (35% vyield, 86% ee).

1H NMR (CDCl3, 500 MHz) (2 rotamers): d (ppm) 8.22 (s, 1H), 7.63 (t, 7= 7.8 Hz, 1H), 7.45
—7.30 (m, 2H), 7.30 = 7.13 (m, 5H), 7.15 - 6.99 (m, 2H), 6.53 (s, 1H), 5.31 = 5.11 (m, 1H),
4.38 (dd, J = 12.5, 2.9 Hz, 1H), 3.60 — 3.31 (m, 1H), 3.21 (ddt, 7= 17.6, 11.7, 6.0 Hz, 1H),
2.48 — 2.39 (m, 2H). 13C NMR (126 MHz, CDCls3) (2 rotamers): & (ppm) 152.3, 151.9, 151.3,
151.1, 136.7, 136.6, 136.22, 136.2, 129.5, 129.4, 127.05, 126.0, 125.7, 125.6, 125.2, 124.8,
124.6, 124.5, 121.8, 121.7, 121.03, 121.0, 119.6, 119.57, 109.51, 109.5, 108.3, 107.9,
102.51, 102.5, 49.1, 48.5, 39.0, 38.8, 30.0, 29.8.

HRMS (ESI): m/z calcd for CoH1902N2* [M + H]* 319.1441 found 319.1435.
IR (vmax/cm) 3354, 1706, 1407, 1352, 1203, 1074, 873, 811, 753, 731, 689.

SFC Conditions: Chiralpak IB; Gradient 1; 93:7 er (major enantiomer tr = 6.42 min; minor
enantiomer tr = 6.22 min), 86% ee. [a]**p = —76.8 (c = 2.0, CHCl).
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Phenyl-(S)-3-(1-methyl-1H-indol-5-yl)-3,4-dihydropyridine-1(2H)-carboxylate
(3ag): The corresponding compound was prepared following general procedure A using 1-
methyl-1H-indol-5-yl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound 3ag as viscous liquid (43% vyield, 98% ee).

1H NMR (CDCls, 400 MHz) (2 rotamers): & (ppm) 7.64 — 7.52 (m, 1H), 7.47 — 7.30 (m, 3H),
7.30 — 7.04 (m, 6H), 6.51 (t, 7= 3.0 Hz, 1H), 5.35 — 5.16 (m, 1H), 4.42 (td, J= 12.9, 3.6 Hz,
1H), 3.82 — 3.71 (m, 3H), 3.64 — 3.34 (m, 1H), 3.24 (ddt, J = 15.6, 11.6, 5.7 Hz, 1H), 2.47
(dt, 7= 9.2, 3.0 Hz, 2H). 3C NMR (101 MHz, CDCl3) (2 rotamers): & (ppm) 156.1, 152.2,
151.8, 151.3, 151.1, 136.0, 135.97, 133.7, 133.6, 129.4, 129.38, 125.64, 125.6, 125.1, 124.8,
121.8, 121.7, 121.2, 121.15, 119.05, 119.0, 115.4, 109.6, 109.5, 108.4, 108.0, 100.8, 49.3,
48.7, 38.8, 38.6, 32.9, 30.1, 30.0.

HRMS (ESI): m/z calcd for CoiHaoO;No* [M + H]* 333.1598 found 333.1603.
IR (vmax/Cml) 1720, 1494, 1406, 1348, 1304, 1247, 1203, 1074, 750, 722, 690.

SFC Conditions: Chiralpak IB; Gradient 2; 99:1 er (major enantiomer tr = 3.56 min; minor
enantiomer tr = 3.11 min), 98% ee. [a]?**p = —68.2 (c = 2.0, CHCl).
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Phenyl-(S)-3-(1-methyl-1H-indazol-6-yl)-3,4-dihydropyridine-1(2H)-carboxylate
(3ah): The corresponding compound was prepared following general procedure A using 1-
methyl-1H-indazol-6-yl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was
stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound 3ah as viscous liquid (81% yield, 99% ee).

1H NMR (CDCl;, 400 MHz) (2 rotamers): & (ppm) 7.96 (d, J = 2.2 Hz, 1H), 7.75 — 7.65 (m,
1H), 7.44 - 7.30 (m, 1H), 7.35 = 7.01 (m, 6H), 5.32 — 5.12 (m, 1H), 4.38 (dt, 7= 12.3, 4.6
Hz, 1H), 3.68 — 3.34 (m, 1H), 3.27 (pd, J = 11.1, 3.6 Hz, 1H), 2.52 — 2.40 (m, 2H).13C NMR
(101 MHz, CDCl3) (2 rotamers): & (ppm) 152.1, 151.8, 151.2, 151.0, 141.4, 141.3, 140.3,
132.7,129.51, 129.5, 125.8, 125.7, 125.4, 125.0, 123.32, 123.3, 121.8, 121.6, 121.5, 121.48,
120.6, 107.8, 107.4, 107.1, 107.0, 48.7, 48.1, 39.2, 39.1, 35.6, 29.8, 29.6.

HRMS (ESI): m/z calcd for CaoH2002N3* [M + H]* 334.1550 found 334.1577.
IR (vmax/cm™) 1721, 1406, 1367, 1350, 1201, 1098, 973, 839, 750.

SFC Conditions: Chiralpak ID; Gradient 1; 99.5:0.5 er (major enantiomer tr = 5.86 min;
minor enantiomer tg = 5.56 min), 99% ee. [a]**p = —63.8 (c = 2.0, CHCL;).
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Phenyl-(S)-2'-fluoro-3,4-dihydro-[3,4'-bipyridine]-1(2H)-carboxylate (3ai): The
corresponding compound was prepared following general procedure A using (6-fluoropyridin-
4-yl) boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for
20 hours. Purification by flash chromatography (2% acetone/petrol to 25% acetone/petrol)
afforded compound 3ai as viscous liquid (61% vyield, 92% ee).

1H NMR (CDCl;, 500 MHz) (2 rotamers): d (ppm) 8.19 (t, J= 5.7 Hz, 1H), 7.37 (q, 7= 7.9
Hz, 2H), 7.22 (q, J= 7.2 Hz, 1H), 7.16 — 6.96 (m, 4H), 6.83 (d, /= 10.4 Hz, 1H), 5.27 - 5.04
(m, 1H), 4.36 — 4.13 (m, 1H), 3.65 — 3.30 (m, 1H), 3.18 (ddp, J = 14.6, 9.6, 5.0 Hz, 1H), 2.44
(dt, 7= 17.5, 5.2 Hz, 1H), 2.37 — 2.27 (m, 1H). 3C NMR (126 MHz, CDCl5) (2 rotamers): 0
(ppm) 165.3, 163.32, 157.5, 157.4, 151.9, 151.7, 151.0, 150.8, 148.1, 148.0, 129.5, 125.9,
125.7, 125.4, 121.7, 121.6, 120.4, 108.3, 108.1, 106.7, 106.3, 47.3, 46.6, 37.9, 37.7, 28.4,
28.3. 1%F NMR (471 MHz, CDCl5) (2 rotamers): d (ppm) —67.6, —67.8.

HRMS (ESI): m/z calcd for Ci7H160,N2* [M + H]* 299.1190 found 299.1194.
IR (vmax/cm) 1722, 1656, 1613, 1567, 1409, 1363, 1257, 1203, 1163, 1077, 751, 690.

SFC Conditions: Chiralpak IC; Gradient 1; 96:4 er (major enantiomer tx = 6.22 min; minor
enantiomer tr = 6.46 min), 92% ee. [a]*p = —49.4 (c = 2.0, CHCl).
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Phenyl-(S)-6'-fluoro-3,4-dihydro-[3,3'-bipyridine]-1(2H)-carboxylate (3aj): The
corresponding compound was prepared following general procedure A using (6-fluoropyridin-
3-yl) boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for
20 hours. Purification by flash chromatography (2% acetone/petrol to 25% acetone/petrol)
afforded compound 3ai as viscous liquid (38% yield, 96% ee).

'H NMR (CDCl3, 500 MHz) (2 rotamers): & (ppm) 8.15 (d, 7= 11.9 Hz, 1H), 7.67 (qd, J =
9.4, 2.4 Hz, 1H), 7.37 (q, /= 8.6 Hz, 2H), 7.23 (t, J= 7.5 Hz, 1H), 7.17 = 7.01 (m, 3H), 6.94
(dt, 7= 8.3, 3.9 Hz, 1H), 5.27 —= 5.08 (m, 1H), 4.24 (t, J= 14.2 Hz, 1H), 3.69 — 3.32 (m, 1H),
3.18 (ddqg, J = 15.3, 9.9, 4.8 Hz, 1H), 2.43 (dt, J = 17.5, 5.2 Hz, 1H), 2.31 (ddt, J = 17.5,
9.9, 2.5 Hz, 1H). 3C NMR (126 MHz, CDCl;) (2 rotamers): d (ppm) 151.8, 151.1, 150.9,
146.7, 146.6, 139.9, 139.87, 135.9, 135.7, 129.6, 129.5, 125.9, 125.7, 125.3, 121.7, 121.6,
109.8, 107.0, 106.6, 48.1, 47.5, 35.4, 29.2. 19F NMR (471 MHz, CDCl3) (2 rotamers): d (ppm)
-70.2, —=70.4.

HRMS (ESI): m/z calcd for Ci7H160:N2* [M + H]* 299.1190 found 299.1244.
IR (vmax/cm) 1727, 1657, 1598, 1489, 1409, 1376, 1255, 1205, 1078, 855, 751, 751, 690.

SFC Conditions: Chiralpak IB; Gradient 1; 98:2 er (major enantiomer tr = 4.22 min; minor
enantiomer tr = 3.97 min), 96% ee. [a]**p = —46.3 (c = 2.0, CHCl).
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Phenyl-(S)-3-(cyclohex-1-en-1-yl)-3,4-dihydropyridine-1(2H)-carboxylate (3ak):
The corresponding compound was prepared following general procedure A using cyclohex-1-
en-1-yl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C
for 20 hours. Purification by flash chromatography (100% petrol to 5% acetone/petrol)
afforded compound 3ak as viscous liquid (77% vyield, 99% ee).

1H NMR (CDCl3, 400 MHz) (2 rotamers): 6 (ppm) 7.37 (tt, 7= 7.6, 2.2 Hz, 2H), 7.25 - 7.19
(m, 1H), 7.16 = 7.11 (m, 1H), 7.02 - 6.86 (m, 1H), 5.56 — 5.46 (m, 1H), 5.16 — 5.00 (m, 1H),
4.23 — 4.10 (m, 1H), 3.35 - 2.96 (m, 1H), 2.34 (ddd, J = 15.1, 8.8, 3.5 Hz, 1H), 2.24 — 1.85
(m, 6H), 1.72 — 1.52 (m, 4H). 3C NMR (101 MHz, CDCl5) (2 rotamers): & (ppm) 152.2, 151.8,
151.3, 151.2, 138.1, 138.0, 129.4, 125.6, 125.0, 124.6, 122.0, 121.9, 121.8, 108.0, 107.7,
47.0, 46.5, 39.64, 39.6, 29.8, 27.3, 27.1, 27.0, 25.3, 23.1, 22.6.

HRMS (ESI): m/z calcd for CigH2:0.NNa* [M + Na]* 306.1465 found 306.1468.
IR (vmax/cm) 1726, 1656, 1407, 1361, 1252, 1205, 750, 689.

SFC Conditions: Chiralpak IF; Gradient 1; 99.5:0.5 er (major enantiomer tr = 3.94 min;
minor enantiomer tr = 4.16 min), 99% ee. [a]**p = —48.8 (c = 2.0, CHCL;).
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Phenyl-(S,E)-3-(pent-1-en-1-yl)-3,4-dihydropyridine-1(2H)-carboxylate (3al):
The corresponding compound was prepared following general procedure A using pent-1-en-
1-yl boronic acid and phenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for
20 hours. Purification by flash chromatography (100% petrol to 5% acetone/petrol) afforded
compound 3al as viscous liquid (62% yield, 99% ee).

1H NMR (CDCl3, 400 MHz) (2 rotamers): & (ppm) 7.37 (t, 7= 8.0 Hz, 2H), 7.22 (t, J= 7.4
Hz, 1H), 7.13 (d, J = 8.0 Hz, 2H), 7.02 — 6.85 (m, 1H), 5.65 — 5.51 (m, 1H), 5.39 (dt, J =
15.3, 7.4 Hz, 1H), 5.11 — 4.96 (m, 1H), 4.05 (td, J = 14.4, 2.8 Hz, 1H), 3.38 — 3.02 (m, 1H),
2.64 — 2.42 (m, 1H), 2.20 (dt, 7= 17.5, 5.0 Hz, 1H), 2.06 — 1.90 (m, 3H), 1.50 — 1.31 (m,
2H), 0.90 (td, 7= 7.4, 3.5 Hz, 3H). 3C NMR (101 MHz, CDCl5) (2 rotamers): & (ppm) 152.3,
151.9, 151.3, 151.1, 131.64, 131.6, 130.9, 130.8, 129.5, 125.6, 125.1, 124.8, 121.8, 121.78,
107.2, 106.9, 47.8, 47.2, 35.3, 35.2, 34.8, 29.8, 28.3, 28.2, 22.6, 13.7.

HRMS (ESI): m/z calcd for Ci7H210:NNa* [M + Na]* 294.1465 found 294.1471s.
IR (vmax/cm) 1728, 1408, 1364, 1204, 972, 750, 689.

SFC Conditions: Chiralpak IA; Gradient 1; 99.5:0.5 er (major enantiomer tx = 2.36 min;
minor enantiomer tz = 2.25 min), 99% ee. [a]®**> = —34.2 (c = 2.0, CHCI5).
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4-Methoxyphenyl-(S)-3-phenyl-3,4-dihydropyridine-1(2H)-carboxylate @ (3am):
The corresponding compound was prepared following general procedure A using phenyl
boronic acid and 4-methoxyphenyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70
°C for 20 hours. Purification by flash chromatography (2% acetone/petrol to 25%
acetone/petrol) afforded compound 3am as viscous liquid (85% vyield, 98% ee).

1H NMR (CDCl3, 400 MHz) (2 rotamers): & (ppm) 7.36 — 7.16 (m, 5H), 7.10 — 6.92 (m, 3H),
6.90 — 6.78 (m, 2H), 5.21 — 5.05 (m, 1H), 4.31 — 4.20 (m, 1H), 3.77 — 3.70 (m, 3H), 3.50 -
3.17 (m, 1H), 3.05 (ddq, J = 14.3, 7.4, 3.7 Hz, 1H), 2.40 — 2.23 (m, 2H). 3C NMR (126 MHz,
CDCl3) (2 rotamers): d (ppm) 157.2, 152.5, 152.1, 144.7, 144.6, 142.8, 142.7, 128.9, 128.8,
127.3, 127.1, 127.06, 125.3, 125.0, 122.6, 122.5, 114.51, 114.5, 107.7, 107.3, 55.7, 48.5,
48.0, 38.7, 38.6, 29.5, 29.3.

HRMS (ESI): m/z calcd for CisH190sNNa* [M + Na]* 332.1257 found 332.1257.
IR (vmax/cm) 1721, 1508, 1406, 1362, 1249, 1198, 1070, 1034, 974, 862, 817, 757, 701.

SFC Conditions: Chiralpak IB; Gradient 1; 99:1 er (major enantiomer tr = 4.10 min; minor
enantiomer tr = 3.94 min), 98% ee. [a]?**p = —46.8 (c = 2.0, CHCl).
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Methyl-(S)-3-phenyl-3,4-dihydropyridine-1(2H)-carboxylate (3an): The
corresponding compound was prepared following general procedure A using phenyl boronic
acid and methyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20 hours.
Purification by flash chromatography (2% acetone/petrol to 15% acetone/petrol) afforded
compound 3an as viscous liquid (72% yield, 99% ee).

'H NMR (CDCl5, 500 MHz) (2 rotamers): d (ppm) 7.43 — 7.16 (m, 5H), 7.07 — 6.80 (m, 1H),
5.23 —4.95 (m, 1H), 4.34 — 4.03 (m, 1H), 3.86 — 3.72 (m, 3H), 3.32 — 3.20 (m, 1H), 3.01
(ddt, 7= 15.2, 6.3, 3.8 Hz, 1H), 2.32 (dt, 7= 9.8, 2.5 Hz, 2H). *3*C NMR (126 MHz, CDCl5) (2
rotamers): & (ppm) 0 154.1, 153.8, 143.1, 142.9, 128.8, 127.3, 127.0, 125.4, 125.0, 106.4,
106.2, 53.1, 48.0, 47.7, 38.7, 38.6, 29.4, 29.3.

HRMS (ESI): m/z calcd for Ci13His0,N* [M + H]* 218.1176 found 218.1181.
IR (vmax/cm!) 1704, 1447, 1405, 1355, 1268, 1204, 1121, 1052, 980, 762, 701.

SFC Conditions: Chiralpak IC; Gradient 1; 99.5:0.5 er (major enantiomer tx = 2.82 min;
minor enantiomer tr = 2.92 min), 99% ee. [a]**p = —30.7 (c = 2.0, CHCL;).
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Isopropyl-(S)-3-phenyl-3,4-dihydropyridine-1(2H)-carboxylate (3a0): The
corresponding compound was prepared following general procedure A using phenyl boronic
acid and isopropyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20 hours.
Purification by flash chromatography (2% acetone/petrol to 15% acetone/petrol) afforded
compound 3ao as viscous liquid (86% vyield, 97% ee).

1H NMR (CDCl3, 400 MHz) (2 rotamers): & (ppm) 7.40 — 7.13 (m, 5H), 7.04 — 6.82 (m, 1H),
5.14 = 5.04 (m, 2H), 4.30 — 4.00 (m, 1H), 3.22 (dt, 7 = 23.4, 12.0 Hz, 1H), 2.99 (tdd, J =
10.4, 6.5, 3.7 Hz, 1H), 2.38 — 2.20 (m, 2H), 1.37 — 1.18 (m, 6H). **C NMR (101 MHz, CDCls)

(2 rotamers): 0 (ppm) 153.3, 153.0, 143.3, 143.1, 128.8, 128.7, 127.4, 127.3, 127.0, 126.9,
125.5, 125.2, 106.0, 105.7, 69.5, 47.9, 47.5, 38.8, 38.7, 29.6, 22.3.

HRMS (ESI): m/z calcd for CisHa00:N* [M + H]* 246.1489 found 246.1493.
IR (vma/cm™) 1702, 1413, 1385, 1320, 1266, 1180, 1110, 924, 759, 701.

SFC Conditions: Chiralpak IC; Gradient 1; 98.5:1.5 er (major enantiomer tx = 2.41 min;
minor enantiomer tg = 2.58 min), 97% ee. [a]**p = —27.0 (c = 2.0, CHCL;).
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Benzyl-(S)-3-phenyl-3,4-dihydropyridine-1(2H)-carboxylate (3ap): The
corresponding compound was prepared following general procedure A using phenyl boronic
acid and benzyl pyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20 hours.
Purification by flash chromatography (2% acetone/petrol to 15% acetone/petrol) afforded
compound 3ap as viscous liquid (68% yield, 99% ee).

'H NMR (CDCl5, 400 MHz) (2 rotamers): d (ppm) 7.46 — 7.19 (m, 10H), 7.09 — 6.89 (m, 1H),
5.29 —4.97 (m, 3H), 4.34 — 4.08 (m, 1H), 3.31 (dt, 7= 23.9, 11.8 Hz, 1H), 3.10 — 2.97 (m,
1H), 2.33 (d, 7= 7.2 Hz, 2H). **C NMR (101 MHz, CDCl5) (2 rotamers): & (ppm) 153.6, 153.2,
143.1, 142.9, 136.4, 128.8, 128.7, 128.4, 128.3, 128.2, 127.4, 127.3, 127.1, 127.0, 125.5,
125.0, 106.7, 106.4, 67.8, 67.7, 48.0, 47.8, 38.7, 38.6, 29.5.

HRMS (ESI): m/z calcd for CigH200.N* [M + H]* 294.1489 found 294.1488.
IR (vma/cm!) 1704, 1411, 1342, 1265, 1115, 757, 699.

SFC Conditions: Chiralpak IF; Gradient 1; 99.5:0.5 er (major enantiomer t = 3.81 min;
minor enantiomer tr = 4.02 min), 99% ee. [a]®**p = —23.5 (c = 2.0, CHCL).
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Phenyl-(S)-6-methyl-3-phenyl-3,4-dihydropyridine-1(2H)-carboxylate (3aq): The
corresponding compound was prepared following general procedure A using phenyl boronic
acid and phenyl 6-methylpyridine-1(2H)-carboxylate. The mixture was stirred at 70 °C for 20
hours. Purification by flash chromatography (2% acetone/petrol to 15% acetone/petrol)
afforded compound 3aq as viscous liquid (57% yield, 91% ee).

'H NMR (CDCl5, 400 MHz) (2 rotamers): d (ppm)7.39 — 7.24 (m, 8H), 7.22 — 7.14 (m, 1H),
6.94 (d, J= 7.8 Hz, 1H), 5.23 — 5.16 (m, 1H), 4.19 (dd, 7= 12.5, 3.0 Hz, 1H), 3.66 — 3.54
(m, 1H), 3.19 (qd, J = 8.4, 3.2 Hz, 1H), 2.51 (dddd, J = 18.3, 6.1, 4.0, 2.0 Hz, 1H), 2.41 —
2.28 (m, 1H), 2.24 (q, J = 2.0 Hz, 3H). 3C NMR (101 MHz, CDCl;) (2 rotamers): & (ppm)
152.8, 151.1, 143.3, 135.8, 129.3, 128.8, 127.3, 126.9, 125.5, 121.8, 112.8, 50.8, 39.7, 30.6,
22.0.

HRMS (ESI): m/z calcd for CisH1902NNa* [M + Na]* 316.1308 found 316.1308.
IR (vmax/cm) 1722, 1493, 1385, 1204, 752, 702, 755, 701.

SFC Conditions: Chiralpak IC; Gradient 1; 95.5:4.5 er (major enantiomer tx = 3.86 min;
minor enantiomer tz = 3.53 min), 91% ee. [a]®**» = —40.7 (c = 2.0, CHCI5).

33E5E- 4014

=======

---------



J
(L
O)\OPh

Phenyl-(S)-3-phenyl-3,4-dihydroquinoline-1(2H)-carboxylate (3as): The
corresponding compound was prepared following general procedure A using phenyl boronic
acid and phenyl quinoline-1(2H)-carboxylate. The mixture was stirred at 30 °C for 48 hours.
Purification by flash chromatography (2% acetone/petrol to 15% acetone/petrol) afforded
compound 3as as viscous liquid (85% vyield, 90% ee).

1H NMR (CDCl5;, 400 MHz) (2 rotamers): & (ppm) 7.87 (d, J= 7.7 Hz, 1H), 7.41 — 7.28 (m,
7H), 7.22 (ddd, 7= 9.0, 6.5, 4.5 Hz, 3H), 7.15 - 7.03 (m, 3H), 4.36 (ddd, J = 12.7, 4.1, 1.2
Hz, 1H), 3.89 — 3.79 (m, 1H), 3.33 (tt, J= 9.6, 4.9 Hz, 1H), 3.23 (dd, J = 16.4, 5.7 Hz, 1H),
3.12 (dd, J = 16.4, 9.6 Hz, 1H). 3C NMR (101 MHz, CDCls) (2 rotamers): d (ppm) 153.3,
151.2, 142.6, 137.8, 129.4, 129.0, 128.9, 127.4, 127.2, 126.4, 125.6, 124.4, 124.1, 121.8,
51.1, 40.3, 34.7.

HRMS (ESI): m/z calcd for C22H2002N* [M + H]* 330.1489 found 330.1491.
IR (vmax/cm™) 1722, 1492, 1380, 1197, 1130, 755, 701.

SFC Conditions: Chiralpak IC; Gradient 1; 95:5 er (major enantiomer tz = 5.11 min; minor
enantiomer tr = 4.74 min), 90% ee. [a]**pb = —-7.9 (c = 2.0, CHCI;).
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Phenyl-(S)-6-methyl-3-phenyl-3,4-dihydroquinoline-1(2H)-carboxylate (3at): The
corresponding compound was prepared following general procedure A using phenyl boronic
acid and phenyl 6-methylquinoline-1(2H)-carboxylate. The mixture was stirred at 30 °C for 48
hours. Purification by flash chromatography (5% acetone/petrol to 25% acetone/petrol)
afforded compound 3at as viscous liquid (87% yield, 85% ee).

1H NMR (CDCl5, 500 MHz) (2 rotamers): & (ppm) 7.71 (s, 1H), 7.39 — 7.32 (m, 4H), 7.32 -
7.27 (m, 2H), 7.23 = 7.18 (m, 1H), 7.09 (d, 7= 7.8 Hz, 1H), 7.03 (d, J= 7.8 Hz, 2H), 6.93
(dd, J = 7.8, 1.7 Hz, 1H), 4.32 (ddd, J = 12.8, 4.1, 1.2 Hz, 1H), 3.84 (t, J = 11.2 Hz, 1H),
3.31 (tdd, 7= 9.6, 5.8, 4.1 Hz, 1H), 3.18 (dd, J = 16.4, 5.8 Hz, 1H), 3.07 (dd, /= 16.4, 9.2
Hz, 1H), 2.35 (s, 3H). 3C NMR (126 MHz, CDCl5) (2 rotamers): d (ppm) 153.34, 151.21,
142.73, 137.63, 136.16, 129.39, 128.91, 128.80, 127.41, 127.16, 126.34, 125.61, 125.39,
124.42, 121.88, 51.11, 40.34, 34.27, 21.47.

HRMS (ESI): m/z calcd for C23H220:N* [M + H]* 344.1645 found 344.1641.
IR (vmax/cm) 1723, 1508, 1494, 1455, 1385, 1335, 1269, 1199, 1164, 1119, 752, 701, 645.

SFC Conditions: Chiralpak IC; Gradient 1; 92.5:7.5 er (major enantiomer t = 4.94 min;
minor enantiomer tx = 4.63 min), 85% ee. [a]*>p = +8.2 (c = 2.0, CHCI5).
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Phenyl-(S)-6-methoxy-3-phenyl-3,4-dihydroquinoline-1(2H)-carboxylate (3au):
The corresponding compound was prepared following general procedure A using phenyl
boronic acid and phenyl 6-methoxyquinoline-1(2H)-carboxylate. The mixture was stirred at 30
°C for 48 hours. Purification by flash chromatography (5% acetone/petrol to 25%
acetone/petrol) afforded compound 3au as viscous liquid (82% vyield, 85% ee).

1H NMR (CDCl3, 500 MHz) (2 rotamers): d (ppm) 7.76 (s, 1H), 7.39 — 7.27 (m, 7H), 7.19 (t,
J=7.4Hz, 1H), 7.07 - 7.00 (m, 2H), 6.80 (dd, 7= 9.0, 2.8 Hz, 1H), 6.73 (d, 7= 2.8 Hz, 1H),
4.31 (dd, J= 12.7, 4.0 Hz, 1H), 3.86— 3.67 (m, 4H), 3.32 (tt, 7= 9.4, 5.1 Hz, 1H), 3.19 (dd,
J = 16.6, 5.8 Hz, 1H), 3.09 (dd, J = 16.6, 9.4 Hz, 1H). *3C NMR (126 MHz, CDCls) (2
rotamers): & (ppm) 156.3, 153.3, 151.2, 142.6, 131.1, 129.4, 128.9, 127.4, 127.2, 125.5,
125.2, 121.8, 115.4, 113.6, 112.2, 55.6, 51.0, 40.4, 34.9.

HRMS (ESI): m/z calcd for Cp3H2:0sN* [M + H]* 360.1594 found 360.1590.
IR (vmax/cm™) 1719, 1503, 1386, 1318, 1272, 1194, 1164, 1118, 749, 701, 690, 645.

SFC Conditions: Chiralpak IB; Gradient 1; 92.5:7.5 er (major enantiomer tx = 4.77 min;
minor enantiomer tz = 4.58 min), 85% ee. [a]*>b = +9.0 (c = 2.0, CHCI;).
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Phenyl-(S)-6-bromo-7-methyl-3-phenyl-3,4-dihydroquinoline-1(2H)-carboxylate
(3av): The corresponding compound was prepared following general procedure A using
phenyl boronic acid and phenyl 6-bromo-7-methylquinoline-1(2H)-carboxylate. The mixture
was stirred at 70 °C for 20 hours. Purification by flash chromatography (2% acetone/petrol to
25% acetone/petrol) afforded compound 3av as viscous liquid (80% vyield, 86% ee).

1H NMR (CDCl5, 500 MHz) (2 rotamers): & (ppm) 7.84 (s, 1H), 7.41 — 7.27 (m, 8H), 7.25 —
7.20 (m, 1H), 7.02 (d, J= 8.0 Hz, 2H), 4.30 (ddd, 7= 12.8, 4.0, 1.2 Hz, 1H), 3.88 (t, /= 11.1
Hz, 1H), 3.31 (tdd, J = 9.4, 5.8, 3.9 Hz, 1H), 3.17 (dd, J = 16.5, 5.8 Hz, 1H), 3.07 (dd, J =
16.5, 9.0 Hz, 1H), 2.40 (s, 3H). 3C NMR (126 MHz, CDCls) (2 rotamers): d (ppm) 153.1,
151.0, 142.1, 136.9, 135.8, 132.1, 129.4, 129.0, 128.6, 127.32, 127.3, 125.9, 125.7, 121.8,
119.9, 51.0, 39.8, 33.8, 22.9.

HRMS (ESI): m/z calcd for Ca3H2102NBr* [M + H]* 422.0750 found 422.0740.
IR (vmax/cm™) 1724, 1492, 1383, 1203, 1163, 757, 700.

SFC Conditions: Chiralpak ID; Gradient 1; 93:7 er (major enantiomer tr = 4.59 min; minor
enantiomer tx = 4.98 min), 86% ee. [a]*>p = +45.8 (c = 2.0, CHCl).
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4. Derivatization of Chiral Tetrahydropyridines

Synthesis of trisubstituted piperidine (4):

Ph Br/I,, Ph
(j’ NBS (2 equiv) U

N > Me0” N

2\ DCM, MeOH, rt, 18 h
07 ~OPh 86% yield (4:1 dr) 07 ~OPh

A solution of N-boromosuccinimide (75 mg, 0.42 mmol) in methanol (1 mL) was added to a
solution of dihydropyridine 3a (58 mg, 0.21 mmol) in DCM (1 mL) at 0 °C then the mixture
was allowed to warm to room temperature. After 16 h, the mixture was poured into a
saturated aqueous solution of NaHCO3. The aqueous phase was extracted three times with
DCM and the solvent was removed in vacuo. The residue was purified by flash chromatography
on silica gel (5% acetone/petrol to 20% acetone/petrol) affording 4 (86% yield, 4:1 dr) as
yellow oil.

1H NMR (CDCl5, 500 MHz) (2 rotamers * 2 diastereomers): & (ppm) 7.44 — 7.10 (m, 10H),
5.75 -5.58 (m, 1H), 4.56 — 4.12 (m, 2H), 3.61 — 3.37 (m, 4H), 3.32 — 3.07 (m, 1H), 2.71 —
2.54 (m, 1H), 2.46 — 2.11 (m, 1H). *3C NMR (126 MHz, CDCl5) (2 rotamers, peak picked
major diastereomer): & (ppm) 154.8, 154.4, 151.3, 151.2, 141.6, 141.5, 129.5, 129.4, 128.9,
128.8, 127.5, 127.34, 127.26, 125.8, 125.6, 121.9, 121.7, 85.4, 84.7, 55.8, 55.4, 49.3, 48.7,
45.1, 44.3, 36.7, 36.3, 34.0, 33.9. [a]®®p = +42.5 (c = 2.0, CHCl3).

HRMS (ESI): m/z calcd for CigH2:0sNBr* [M + H]* 390.0699 found 390.0721.

IR (vmax/cmt) 2935, 1726, 1596, 1495, 1455, 1415, 1351, 1267, 1206, 1163, 1069, 941, 876,
833, 756, 729, 701, 689.

Access towards (-) Preclamol:

R R
1) Pd/C (20 wt%), H, (1 atm)
EtOAc, MeOH, rt, 4 h
r

| 2) KOH, EtOH, H,O
N 100 °C, 18 h N
: I

= . 0

O)\OPh R=H:76% yield H

R= OMe : 72% yield

A solution of dihydropyridine (0.5 mmol) in MeOH (1 mL) was added to a vial containing Pd/C
(20 wt.%) in EtOAc (1 mL). The reaction mixture was purged with hydrogen (1 atm) balloon
and stirred at room temperature. After 15 min of purging, the mixture was stirred under
hydrogen atmosphere for 4 h. Upon completion of reaction, the mixture was diluted with Et,O
(5 mL) before passing through a plug of celite. The plug was washed will additional 10 mL of
Et,O and the solvents were removed in vacuo. Purification by flash chromatography (2%
acetone/petrol to 20% acetone/petrol) afforded protected piperidine as viscous liquid.

A sealed flask protected piperidine (obtained above) and KOH (5 mmol, 10 equiv) in EtOH (3
mL) and H>O (1 mL) was heated at 100 °C. After 18h, the mixture was warmed to room



temperature and diluted with H,O (10 mL). The aqueous layer was extracted with DCM (2 x
10 mL). The combined organic layer was dried over anhydrous Na,SOs, filtered, and the
solvent was removed in vacuo to afford the corresponding amine.

The hydrochloride salts were isolated by adding 4N HCL (in dioxane) to the solution of
corresponding amine in DCM (2 ml). After 15 minutes, the mixture was diluted with Et,O (15
ml), precipitated solid was filtered then dried under vacuum to provide the corresponding
product as off white solid.

o
N

OJ\OPh

Phenyl (S)-3-phenyl piperidine-1-carboxylate (S13): The corresponding compound
was prepared following the procedure described above using dihydropyridine (3a) as viscous
liquid. *H NMR (CDCls, 500 MHz) (2 rotamers): d (ppm) 7.42 — 7.06 (m, 10H), 4.48 — 4.25
(m, 2H), 3.12-2.75 (m, 3H), 2.17 - 2.07 (m, 1H), 1.94 - 1.83 (m, 1H), 1.81 — 1.58 (m, 2H).
13C NMR (126 MHz, CDCls) (2 rotamers): d (ppm) 153.8, 151.6, 143.1, 129.3, 128.7, 127.2,
126.9, 125.3, 121.9, 51.4, 51.0, 45.2, 44.7, 43.0, 42.5, 31.7, 25.9, 25.4. [a]®*p = -78.3 (c
= 2.0, CHCI5).

IR (vmax/cmt) 2936, 1719, 1595, 1495, 1425, 1256, 1234, 1199, 1163, 1127, 1072, 1026,
981, 907, 831, 749, 701, 689, 670.

(j’Ph

N P

H H

(S)-3-Phenylpiperidine hydrochloride salt (5): The corresponding compound was
prepared following the procedure described as yellow solid (76% vyield over 2 steps). *H NMR
(500 MHz, CDCl5): & (ppm) 9.73— 7.17 (m, 2H), 7.35 — 7.17 (m, 5H), 3.67 — 3.45 (m, 2H),
3.27 (t, 7= 12.2 Hz, 1H), 2.92 (dq, /= 22.4, 11.4, 10.9 Hz, 2H), 2.14 (dd, J= 33.3, 14.1 Hz,
2H), 2.00 (d, J = 14.1 Hz, 1H), 1.73 — 1.61 (m, 1H). **C NMR (126 MHz, CDCl5) d 140.9,
129.0, 127.6, 127.0, 49.4, 44.1, 39.6, 30.4, 22.7. [a]®*®p = +6.7 (c = 0.3, CH;0H). The
spectroscopic data satisfactorily matched previously reported data.*

OMe
N

O)\OPh

Phenyl (S)-3-(3-methoxyphenyl) piperidine-1-carboxylate (S14): The corresponding
compound was prepared following the procedure described above using dihydropyridine (3r)
as viscous liquid. *tH NMR (CDCls, 500 MHz) (2 rotamers): & (ppm) 7.40 — 7.34 (m, 2H), 7.30
—7.10 (m, 4H), 6.92 — 6.77 (m, 3H), 4.50 — 4.26 (m, 2H), 3.82 (s, 3H), 3.09 — 2.75 (m, 3H),
2.16 — 2.06 (m, 1H), 1.93 — 1.83 (m, 1H), 1.78 — 1.66 (m, 2H). **C NMR (126 MHz, CDCls)



(2 rotamers): 6 (ppm) 3C NMR (126 MHz, CDCl3) d 159.9, 153.9, 151.6, 144.8, 129.7, 129.3,
125.3,121.9, 119.5, 113.4, 113.2, 112.0, 111.8, 55.3, 51.3, 50.9, 45.2, 44.7, 43.0, 42.7, 31.7,
31.6, 25.8, 25.3. [a]®**p = —59.8 (c = 2.0, CHCl3).

HRMS (ESI): m/z calcd for Ci9H2203N* [M + H]* 312.1594 found 312.1605.

OMe

N
I

H

(S)-3-(3-methoxyphenyl) piperidine (6): The corresponding compound was prepared
following the procedure described above as yellow oil (72% vyield over 2 steps).

(6): *H NMR (400 MHz, CDCl3): d (ppm) 10.02 - 9.36 (m, 2H), 7.25 - 7.15 (m, 1H), 6.83 —
6.67 (m, 3H), 3.76 (s, 3H), 3.49 (t, 7= 10.2 Hz, 2H), 3.20 (tt, J= 12.5, 3.5 Hz, 1H), 2.89 (q,
J=16.7, 14.2 Hz, 2H), 2.23 — 1.89 (m, 3H), 1.62 (qd, J= 12.5, 3.2 Hz, 1H). [a]*®b = +10.6
(c = 1.0, CHs0H). The spectroscopic data satisfactorily matched previously reported data.**®

(6.HCI): *H NMR (500 MHz, CDCls): & (ppm) 9.98 — 9.40 (m, 2H), 7.25 — 7.15 (m, 1H), 6.83
— 6.67 (M, 3H), 3.76 (s, 3H), 3.49 (t, 7= 10.2 Hz, 2H), 3.20 (tt, 7= 12.6, 3.5 Hz, 1H), 2.89
(q, 7= 16.7, 14.2 Hz, 2H), 2.23 — 1.89 (m, 3H), 1.62 (qd, J = 12.6, 3.2 Hz, 1H). 3C NMR
(126 MHz, CDCl3) 0 160.0, 142.5, 130.0, 119.2, 112.91, 112.85, 55.3, 49.2, 44.0, 39.7, 30.3,
22.7. [a]®®» = +8.6 (c = 2.1, CHsOH). The spectroscopic data satisfactorily matched
previously reported data.*®

HRMS (ESI): m/z calcd for C2HisON* [M + H]* 192.1383 found 192.1396.

IR (vmax/cmt) 2935, 2854, 2361, 1698, 1602, 1585, 1492, 1468, 1436, 1263, 1192, 1160,
1048, 856, 784, 754, 700.



Access towards Niraparib:

Br Br
1) Rh(PPha)sCl (5 mol%)
Hy (1 atm), THF, rt, 20 h

| .
2) KOH, EtOH, H,0
j\ 100 °C, 18 h ’}1
0% ~oPh 68% yield H

[Rh(PPh3)sCl] (23 mg, 0.025 mmol, 5 mol%) was added to a 10 mL round bottom flask, sealed
with a rubber septum, dissolved in THF (2 mL) and purged with hydrogen (1 atm) balloon
while stirred at room temperature. After 10 min, a solution of 3k (180 mg, 0.5 mmol, 1 equiv)
in THF (2 mL) was added via syringe and again purged with hydrogen (1 atm) balloon while
stirred at room temperature. After 15 min of purging, the mixture was stirred under hydrogen
atmosphere for 18 h. Upon completion of reaction, the mixture was diluted with Et,O (5 mL)
before passing through a plug of silica. The plug was washed will additional 10 mL of Et,O and
the solvents were removed in vacuo. Purification by flash chromatography (5% acetone/petrol
to 25% acetone/petrol) afforded protected piperidine as viscous liquid.

Br

N

OJ\OPh

Phenyl (S)-3-(4-bromophenyl) piperidine-1-carboxylate (S15): *H NMR (CDCl;, 500
MHz) (2 rotamers): & (ppm) 7.48 — 7.42 (m, 2H), 7.39 — 7.32 (m, 2H), 7.20 (t, J= 7.3 Hz,
1H), 7.17 — 7.06 (m, 4H), 4.43 — 4.27 (m, 2H), 3.09 — 2.71 (m, 3H), 2.11 — 2.03 (m, 1H),
1.91 - 1.82 (m, 1H), 1.77 — 1.64 (m, 2H). 3C NMR (126 MHz, CDCls) (2 rotamers): & (ppm)
153.9, 151.5, 142.0, 131.8, 129.4, 129.0, 128.7, 127.8, 125.4, 121.9, 51.1, 50.7, 45.1, 44.6,
42.4, 42.0, 31.6, 25.8, 25.2. [a]®®p = —84.3 (c = 2.0, CHCI5).

HRMS (ESI): m/z calcd for CisH1502BrN* [M + H]* 360.0594 found 360.0611.

IR (vmax/cmt) 2940, 2860, 2361, 1722, 1594, 1492, 1465, 1426, 1255, 1235, 1208, 1164,
1129, 1075, 1010, 982, 818, 754, 717, 691.

A sealed flask containing protected piperidine S15 (obtained above) and KOH (5 mmol, 10
equiv) in EtOH (3 mL) and H,O (1 mL) was heated at 100 °C. After 18h, the mixture was
warmed to room temperature and diluted with H,O (10 mL). The aqueous layer was extracted
with DCM (2 x 10 mL). The combined organic layer was dried over anhydrous Na,SO;, filtered,
and the solvent was removed in vacuo to afford the corresponding amine (7) as yellow oil (82
mg, 68% vyield over 2 steps).

The hydrochloride salts were isolated by adding 4N HCL (in dioxane) to the solution of
corresponding amine in DCM (2 ml). After 15 minutes, the mixture was diluted with Et,O (15
ml), precipitated solid was filtered then dried under vacuum to provide the corresponding
product as off white solid (94 mg, 68% yield over 2 steps).



Br

N
I

H

(7): *H NMR (500 MHz, CDCl5): 8 (ppm) 7.36 — 7.29 (m, 2H), 7.06 — 6.97 (m, 2H), 3.04 (t, J
= 11.8 Hz, 2H), 2.59 — 2.48 (m, 3H), 1.93 — 1.82 (m, 1H), 1.71 (dt, J= 9.1, 2.5 Hz, 1H), 1.65
—1.41 (m, 3H). [a]?®®p = +8.7 (c = 1.0, CH30H). The spectroscopic data satisfactorily matched
previously reported data.”®

(7.HCI): *H NMR (500 MHz, CDCs): & (ppm) 9.77 (d, J= 99.8 Hz, 1H), 7.44 (d, J= 8.3 Hz,
2H), 7.06 (d, J = 8.3 Hz, 2H), 3.50 (q, 7= 13.8, 13.3 Hz, 2H), 3.23 (t, J= 12.3 Hz, 1H), 2.86
(q, J= 11.8 Hz, 2H), 2.25 — 1.93 (m, 4H), 1.67 — 1.55 (m, 1H). *3C NMR (126 MHz, CDCl5)
5 139.76, 132.18, 128.74, 121.52, 49.14, 43.97, 39.13, 30.25, 22.65. [a]®%> = +4.3 (c = 1.0,
CHsOH).

HRMS (ESI): m/z calcd for Ci1H1sBrN* [M + H]* 240.0382 found 240.0392.

IR (vmax/cmt) 2933, 2856, 2361, 1697, 1490, 1468, 1438, 1257, 1237, 1202, 1137, 1076,
1010, 982, 818, 769, 818, 754, 717, 691.



5. References

(1) Kohari, Y.; Okuyama, Y.; Kwon, E.; Furuyama, T.; Kobayashi, N.; Otuki, T.; Kumagai, J.;
Seki, C.; Uwai, K.; Dai, G.; lwasa, T.; Nakano, H. Enantioselective Diels-Alder Reaction of
1,2-Dihydropyridines with Aldehydes Using B-Amino Alcohol Organocatalyst. J. Org.
Chem. 2014, 79 (20), 9500-9511.

(2) Krow, G. R.; Huang, Q.; Szczepanski, S. W.; Hausheer, F. H.; Carroll, P. J.
Stereoselectivity in Diels-Alder Reactions of Diene-Substituted N-Alkoxycarbonyl-1,2-
Dihydropyridines. J. Org. Chem. 2007, 72 (9), 3458—3466.

(3) Heusler, A.; Fliege, J.; Wagener, T.; Glorius, F. Substituted Dihydropyridine Synthesis by
Dearomatization of Pyridines. Angew. Chemie Int. Ed. 2021, 60 (25), 13793-13797.

(4) Colpaert, F.; Mangelinckx, S.; De Kimpe, N. Asymmetric Synthesis of Chiral N -Sulfinyl 3-
Alkyl- and 3-Arylpiperidines by a-Alkylation of N -Sulfinyl Imidates with 1-Chloro-3-
lodopropane. J. Org. Chem. 2011, 76 (1), 234-244.

(5) Amat, M.; Canto, M.; Llor, N.; Escolano, C.; Molins, E.; Espinosa, E.; Bosch, J. Dynamic
Kinetic Resolution of Racemic y-Aryl-d-Oxoesters. Enantioselective Synthesis of 3-
Arylpiperidines. J. Org. Chem. 2002, 67 (15), 5343-5351.

(6) Zhang, S. J.; Sun, W. W.; Yu, Q. Y.; Cao, P.; Dong, X. P.; Wu, B. Stereoselective
Synthesis of (-)-3-PPP through Palladium-Catalysed Unactivated C(Sp3)—-H Arylation at
the C-3 Position of I-Pipecolinic Acid. Tetrahedron Lett. 2017, 58 (7), 606—609.

(7) Wallace, D. J.; Baxter, C. A.; Brands, K. J. M.; Bremeyer, N.; Brewer, S. E.; Desmond, R.;
Emerson, K. M.; Foley, J.; Fernandez, P.; Hu, W.; Keen, S. P.; Mullens, P.; Muzzio, D.;
Sajonz, P.; Tan, L.; Wilson, R. D.; Zhou, G.; Zhou, G. Development of a Fit-for-Purpose
Large-Scale Synthesis of an Oral PARP Inhibitor. Org. Process Res. Dev. 2011, 15 (4),
831-840.

(8) Chung, C. K.; Bulger, P. G.; Kosjek, B.; Belyk, K. M.; Rivera, N.; Scott, M. E.; Humphrey,
G. R,; Limanto, J.; Bachert, D. C.; Emerson, K. M. Process Development of C-N Cross-
Coupling and Enantioselective Biocatalytic Reactions for the Asymmetric Synthesis of
Niraparib. Org. Process Res. Dev. 2014, 18 (1), 215-227.



6. NMR Spectra

Me

OJ\OPh

SM-9-210_5Me_Nov01-2022-17-.1.fid

veEL
SEL
SEL
[A A
6%/

F10'€

FooT
£66'0

ToLT
FLOT

0.0

3.0 2.5 2.0 1.5 1.0 0.5

3.5

4.0

5.0
f1 (ppm)

'H NMR (400 MHz, CDCl3) of S10

9.0

9.5

SM-9-210_5Me_Nov01-2022-17-.2.fid

6T —

TEr—

PSIT—
JAitas

0'ZZT -\
ezt —
9'52T 7f

£7921
67921
0£2T
+'62T

6°EET
T'9eT

TIST ~
LTST

130

T
160

1 (opm)
13C NMR (101 MHZ, CDCl3) of S10

110

120

140

150

190 180 170

FU



MeO

OJ\OPh

SM-9-199.1 fid

6L'E
cm.mW

8'€

£S5y —

60'9
60'9
T1'9
4%
£1'9
259
55°9
89'9
89'9
829
61'9
08'9
57

E.nu
8L~
6L
61°L

oe's
EVE
12
2T
L]
zee ]
£z's
vzs
sz
stz

9€'L
LE'L
e
6£'L
TvL
15

ml

v L

¥H0'T
=Z0'T
ot

Eepe
Lgre

Tmc

T T T T T T T T
0.5 6.0

8.5

9.0

5.0
f1 (ppm)

5.5

7.0

7.5

8.0

'H NMR (400 MHz, CDCls) of S11

SM-9-199.2.fid

0y —

G685 —

I
6'CIT
+'STT

c ozt
L1er
(SR 74
m.mmﬂk

9'921
9'87T -

$'62T M.

S'6CT
0LeT —

TIST —
8'95T —

J.

f1 (ppm)

13C NMR (101 MHZ, CDCl3) of S11



Br

Me

OJ\OPh

SM-9-228.1.fid

18T —

¥ —

|

=IT'E

7.5 ‘ ‘ 6‘.0 ‘ a (SI:;(;m)
'H NMR (400 MHz, CDCl3) of S12

8.5

9.0

5.5

6.5

7.0

8.0

SM-9-228.2 fid

e —

vy —

190 180 170 160 150 140 130 120

00

f1 (ppm)

13C NMR (101 MHZ, CDCl3) of S12



Ph

OJ\OPh

[3rd
9e'T
9e'T
L£7T
1£T
8c'T
8€'T
8€'T
6£'C
6£'T
o'T
e
67'€E
€€
££'€
SE'E
e
05°€
6T’k
0£'b
we
w®Eh
££°p
st
STS
9r'§
9T'S
Lrs
PO L
1oL ﬁ
6072
ore L
ors
ore

s b
s

[4 94
PUL +
PIL
STL
ST r
91/ |
9T L
LT
L1
61 L

1L = 6821
: - '8 v6el
2L ————— MN._. wmﬂ
£ -
S gTHT
MMML T1ST
petvll €181
€1200 97°£ gIsT
ey 1781
e
6L
6L L
6TL
0gs
94 L
bEL
vEL
9, -
157
85/ "
8/ =
65°L
ovs

0.5

m.va.

§'6C

98¢ v.

£'8E

1.0

1.5

08k~
98r <"

3.0 2.5

3.5

€100D T LL

4.0

4.5

57401
6'£0T
L1eT
81zt
6T
€521
£'SeT
FATAN
Tt
[y
€L
€421
6821

- f1 (Sp?)m)
!H NMR (400 MHz, CDCl;) of 3a

6.0

6.5

-
~
~
|
|

7.5

9.5 9.0 8.5

10.0

May03-2022-10-5M-9-8.1.fid
May03-2022-10-5M-9-8.2.fid

180 170 160 150 140 130 120 110 0 )
13C NMR (101 MHZ, CDC) of 3a

190




Me

[1472
®ad 9z L
i pEL
1292
9L
LEL
LEL
8EL
6£°L
6EL
oL

WL

Jul12-2022-15-5M-9-97e.1

Fros

3.0

Foo't

To.ﬁ

3.5

T
4.0

ot

4.5

50
1 (ppm)

IH NMR (400 MHZ, CDCl) of 3b

Fsor

T
5.5

6.0

6.5

7.0

T_\m

Fsee

T T T
8.0 7.5

8.5

9.0

Tie—
6T
56T v.

78

€8¢ >
8~
8y~

€12a2 T°LL

Jul12-2022-15-SM-9-97e.2.fid

0T,
60T

L1TT
méw~/
6'bCT /

[ATA S
95217
rser
Ten
TLen
b 67T
s6TT
T4
96Tl
L9ET
g9ET
L6ET
86ET
TIST
€181
8151
ST

.

-20

-10

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
13C NMR (101 MHZ, CDCl5) of 3b

220



SiMe3

O)\OPh

n
570 i
o ‘
£12a0 95 F% E T
] i
7 =56 f
see &
se'zq
9z .
ey -
i | [
8E'7 1 :
1 Lo vee
mc.J |
(o€ o
MNMP \M h.mm V.
J L
oTE boe 1 s
ore L2 58y
6T°€ # I
€€ "
mm”m;w w Feor [ QP.W
9p'E ~ i ©
mv.m% To.ﬂ & °
15°€ )
mwv% I 3
& = €10aD T 4L
20 L ) C
Nm..‘w Ezrt | Q
o RN
-
£T'S (o ]
bTS 28 T
ST i3
s | =2 =
v - § 20T~
1o Lo o 64017
oot | w Pta
PR
0L
2:4 | o £sz1
0.1 | n M 9'521 %
st < S rset
e | | goer
eri | o T goer
e Ta.m ~ i P 6Tl
patyy rere [, et
e Feee |a GEE
o 6EET
ot t 6T
cei = Z6ET
o zepT
o " bEbT
e Lo 18T
] | ISt
e - 8151
el L2 1781
SEL] I
8¢ a
8L i
- 8L I
= am.& g 2
v 5L - S
S e I 2
T oese g 2
e - :
3 | &
=
L w

-10

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3¢

e



CF3

O)\OPh

€1200 9571 7

May13-2022-36-5M-9-26.1.fid

[3rd
€€
beEC
sg€'e
:lard
9€'C
LE°C
LET
8e'C
8E'C
6E'C
6E'C
68T
LTE
€€
(13
9g’e
8E'¢
£5°€
€5 1
¥Tb
ST
LT
@7y
8T'b 1
8T
€T ma
ET°6 7
PT'Sq
90L
90,

|
2

oL
oL
80°¢
80°L
60°L
60°L
e
s
AV
€12
£TL
P LA
BT LA
RIE
6T
612
0T
1L
1T
£z
€L
VoL
zeL
[y
bEL
vE'L
ses
9,
8e's
8c'L
65,
5L
85/
65°L
09°¢
79t

Fooe

Isot

Foos

Hrr

Tmm.w
Iso
6ET

2.5

55 50 45 40 35 3.0
1 (ppm)
IH NMR (400 MHZ, CDCls) of 3d

T
6.0

6.5

7.0

T T T
10.0 95 9.0 8.5 8.0

T
10.5

E10aD T'LL

SM-9-26.2.fid

e

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

T
190

1 (ppm)

13C NMR (101 MHZ, CDCls) of 3d



May13-2022-36-5M-9-26.2.fid

624
62.5

<

D L L N A L S S e e e e LSS
90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240
f1 (ppm)

19F NMR (376 MHZ, CDCls) of 3d



OMe

fid

-2022-16-5M-9-25¢F:1

May25

Ik

—_—

bad ¢

H{.v.N
wseT

3.0

T T T T T T
55 50 45 40 35
f1 (ppm)

T
6.0

6.5

IH NMR (400 MHZ, CDCls) of 3e

562
9'62 >
8'L€

6'LE >
T8
88y~
SS o

t¥'ss

€1Dad T°LL

May25-2022-16-5M-9-25r.2.fid

S°L0T
6°L0T
£PIT
£FPIT
L2t
8'1e1
6'¥CT
€621
9's21
£'821
8T
€8¢T

v'ectT
S'6ct “\
w,vMH\
6'PET
16T
€161

Yol

Nmmﬁ\

£8ST

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

13C NMR (101 MHZ, CDCls) of 3e

220



OBn

O)\OPh

€]1202 972

Jul12-2022-19-5M-9-71e.1.fid

€T
€7
€T
€67
bE'T
sET
9e'C
9e'z
roe
s
e
8eh
106
0S8
bTS
969
969
169

86'9

86'9

66'9
002
90,
802 ﬁ
ore

ors
ors
[a93
A WA

vrL %
VL

vrL
STL
ST

9rL

9rs

e
6TL
0TL
e
1L
€L
STLA

mw,h)
€64
ve Lk
SE LA
S€'L
97,
9e° 2
L€
862
e/
8eL ]
652
or'L
oL
ov'L
TH'L
TH'L
L
£b'L
£vL
brL
rr L
SpL
1
9L

Fere

Tort

%dog
Tort

ﬂm.N
0°1

(A2

T
3.0

3.5

T T T
4.5 4.0

5.0
f1 (ppm)

IH NMR (400 MHZ, CDCls) of 3f

Rl

T T T
5.5

6.0

6.5

7.0

7.5

T
8.0

8.5

6
96T V.
8/E v.

6LE

T8b
g8p

oL
€0as T iL /
S 0T

May30-2022-52-5M-9-42r.2.fid

6£0T
TSIT
(33
cien
g1zt
62T
£sen
9521
rsen
CRZag |
9727
AN |
€827 7
€827
28271

nis

P'6TT
m.mwﬁ\

ok

-20

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3f



OCF;

€202 951
67'C
€£7
[fara |
£7q
8z
6£'C
'
e
o1
T
zr
er
ST'E
ST'E
e
og'g
Nm.mk
se€e~

8+'e

15°€
£5'g

STy

R.«W

62t

€r'g
£T'S

(38

ST'S

ST'S

9r's

9r's
ze's

(24

8c' L
ot'L

SM-9-94r. 1.fid

F ooz

Fe6o

Wwo..n

Fe60

oot

TN.:

3.0

4.5 4.0 35

5.0
1 (ppm)

IH NMR (500 MHZ, CDCls) of 3g

7.0

€12ad ¢ LL

SM-9-94r.2.fid

£6C v.

+'6C

0'8¢ V.

'8¢

8Lt~
b8~

01
m,hc~/
¥ 1ct

L aral
JAatal
81t

T'ser
T4
8'5¢1
L°8CT
£8C1 v
56T
§6CT
¥ Ivl
9 THT v.
£8vT \

n:m-V.

[
87141 ”\m

Test

| P

170

160

180

190

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3g



-57.9
-57.9

Jul20-2022-36-5M-9-94R.3.fid

<

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 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240

T T T T T
90 80 70 60 50 40 30 20 10
1 (ppm)

19F NMR (376 MHZ, CDCls) of 3g



SMe

O)\OPh

€10a2 9517

Jul22-2022-11-SM-9-98e. 1.fid

677
67T
0T
€T
€7
€T
€T
€57
€T
vET
vET
9T
so€
e
e
e
o't
(a3
sve
£
sTb
STy
sTb
ST
97b |
or's
s
bOL
904 ﬁ
0L
0L
Lo L
80,
60°L
1194
18 A
e
494
1493
€1
1L
PTL
PLL
ST LA
914
81 L
07
0z L
072}
12°L
7z L
L]
L
L
VoL
VoL
LTara
sTL
€L
€L
€5/
€L
veL
seL
s/
9L
54
54

A

Fozz

F80'E

Foso

fo

Fort

Fort

Tors

Free

3.0

T T T
4.5 4.0 3.5

s 50
f1 (ppm)
'H NMR (400 MHZ, CDCls) of 3h

55

6.0

T T
8.0 75 7.0 6.5

8.5

ﬁ.fv.

791
6t
6T v

08¢
[ >
6'Lb,
$'8b -

€10aD T LL

Jul22-2022-11-5M-9-98e.2.fid

£4017
2401
121
81T |
6beT |
£5e1 ;
L5211

£ST1
[as
€421
g/er|

- A )W
v6Cl
$6el

c.h:“v.

TZET
m.m:*

L'6ET

0151
I8t
8'1sT

st

QMWH'J

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
13C NMR (101 MHZ, CDCls) of 3h

220



N
O)\OPh

T

N

L3
T

o
~
Ed
—

STL
€10Ad 9T°L
bEL
bEL
9E°L
9€'L
LEL
LEL
8€'L
6EL
6E°L

SM-9-108r.1.fid

Ll M. NN

3.0

Fort

To.ﬁ

T
3.5

T
4.0

ot

4.5

T
5.0
1 (ppm)

IH NMR (500 MHZ, CDCls) of 3i

Foor

5.5

6.0

T
6.5

T
7.0

Lovs

Fozz

T T T
8.0 7.5

8.5

9.0

€12A2 T 4L

SM-9-82R.2.fid

€201
9201
ST
95T
g5TT
gSTT
LTl
grer
qmwﬁgﬁ
bSTI |
mmwﬁ4k
£8T1
£8e
821
8871
671
see1”
b'8ET

§'BET

0 1St

L)

s

-10

20

30

70

210

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3i



-115.8
-115.9

5M-9-108r.3.fid

<

T T
-200  -210

T T T T T
-140  -150 -160 -170 -180 -190

T T T i T T T T T T T
- - - 80  -90 -100 -110 -120 -130
f1 (ppm)

19F NMR (471 MHZ, CDCls) of 3i




Cl

N
OJ\OPh

€10dD 9T £

SM-9-27.1.fid

05T
€2
€T
££C
£
bE'T
bE'T
SE'T
§£'T
97
96T
5T
LET
8T'E
0g'€
1eE
(%3
8b'e
9T
27
bT'S
90,
802
80°L
60°L
60,
L
[3 2
ETL
£TL
£TL
bTL
T L
ST/
STL
9T,
9T'£
e
8T,
6T,
6T L
1241
124
124
T LA
(S
€74
oy
v L
sz

972
[
02 4
€L
zeL
zeL
[
€L
€L
bEL
vE L
95/
5L
8,
8e's
65'L
6€°L

—

oL

Feet

Izot

Tcé

Feot

Tzeo

WNﬁ.@

oty

T T
10.0 9.5 9.0 8.5 8.0 75 7.0

T
10.5

f1 (ppm)

IH NMR (400 MHZ, CDCls) of 3j

N.va.

'6C

08¢
T8¢ >
8k
b8y

€10AD T°LL—

5M-9-27.2.fid

1401
S7Z0T
L1t
81zl
rser
LTA
LATA
821
£'821
06T
0ect
secl
S'6Cl
6'CET S
[

€Il v.
0151

N.ﬁmﬁw

8181

LAl iy

-20

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
13C NMR (101 MHZ, CDCls) of 3j

220



Br

O)\OPh

:rard
0€'T
0E'T
€T
4344
6T
VE'T
bE'T
SE'T
SE'T
SET
9e'T
9€'C
LE'T |
LE7T
86
o'z
90°E |
LO°E |
80°€ |
60°C 7
87°€
0E°E
TEE

!

PEE
8bh'e
8b'E
T8¢

YT
9T
9T
Ty
[
€T
£T'S
a3
§T'S
102
E0°L
90°£ 1
60°L 17
T2
1L
[AVE
ET LA
ETL
PT L7
ST
ST
9T
172
mNL
sTL

€1200 92/

be'L

9,

8,

ov'L

ov'L

9/

e

e

8b'L

8L
8b'/
6b'L

7
i3
/

L

0s°L

May30-2022-1-5M-9-43r.1.fid

ﬁnm.ﬁ

Free

To.ﬁ

Frt

Fevs
Ros

3.5

T T
5.0 4.0

f1 (ppm)

‘ 5{5
IH NMR (400 MHZ, CDCls) of 3k

7.0

3.0

4.5

6.0

6.5

762
ver”
T'8e
z'8e >
b,
car

EDAD T LL—

01
S .01
LI2T
LA
rser
L TA
8’5zl
061
Teet
S'6zl
s'etl
0'TET
0CeT ﬂ.
LTrT
8 Tbl v.
0 18T

18T
8 1sT %
0est

May30-2022-1-5M-9-43r.2.fid

-20

-10

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
13C NMR (101 MHZ, CDCls) of 3k

220



CO,Me

OJ\OPh

SM-9-29R.1.fid

s€'C
(4
9£'Z
£
i
8£'Z
6£'C
or'e
or'e
9T'E
e
8T'E
6T'E
£e'g
9c'g
13
8¢
£5°g
bSE
16'€
26'€
9Tk
[T
T
67t
6Tk
0k |
pT'S
(4%
ST'S
ST'S
s
0L
[
A
0L
80°/
60°¢
60°L
[1] 372
or's
ors
ETL
[ay
[Ava
ST LA
[\
0T £
127
e
L
vwhg

€L
we
£€°L
bEL
SEL
9€'L
LEL
8E°L
6E°L
6E°L
T0°8
o8
k]
k]
£0'8

—

ro'8

A

T
3.0

o

S

T
3.5

Feov [ =
-
Feo'1
n
[ <
(=}
Fo
Toot
["s]
o
(=}
Fe
l'a]
Fe
o
F~
Mﬁ@m
Foos |
F~
(=3
oz [«
n
Foo
e
[
o
[
=
|
S
0
|
=

f1 (ppm)

IH NMR (500 MHZ, CDCls) of 3

SM-9-29R.2 fid

6T v.

Ter

988
gos
§Lb
T8k~

N.NmV

€8

TL0T~,
sz017
1zt
g1eT

Tser
g5zt
g5zt
Fiet
v.hNva
T6Z1
T6CT
§'6CT
§'6z1
TOoET
T0ET
6'LbT
n.m:\
0'I§T
ISt
15T
TTsT
0491 —

=

110

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3l



CN

OJ\OPh

tilap]

SM-9-73e.1.fid

TE'T
££°T
££°T
¥E'T
SE'T
sE'T
9£'T
6£'T
6£°C
6£'C
o'T
or'e
or'e
e
£
LrE
LTE
8T'€E
6T'€c
seeq
LEET
8E°€
b€
ssef
SS°E
£Th
£Th
YTb
STr
STh
9T
9aTH
£T'§
[
ST'S
sT'S
9T'§
we
Y0 L
oL
80°L
80°L
60°Z
602
0T L
[AVS
1L
£TL
PTL
12°L
e
£TL
YTL
9T’ L
PEL
SEL
9E°L
9E'L
LEL
8€°L
6E°L
6E°L
9t
£9°L
¥9°L
592
§9°L
99°L
992

L

T:.N

Fror

%doA

Fso'1

Foot

Dees
F65'¥
FOET

T T T T T
5.5 4.0

7.0

4.5

5.0
f1 (ppm)

IH NMR (500 MHZ, CDCls) of 3m

6.0

6.5

6'8¢ V.

0’62

98¢
98¢ >
Tib
8b~"

€DAD T LL

901~
ot

6811
m.:ﬁ./
N.ﬁwﬁk
[AL-TA)
m.mNHW
8'5¢CT
8zt
8T
§'6CT
§'6CT
L'TET
L'TET
T8rT
T8bT
6'0ST
T18T
LI8T
0csT

SM-9-73e.2.fid

120

180

190

-10

110

160 150 140 130

170

200

210

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3m



Z-=

OJ\OPh

€12ad

SM-9-78R.1.fid

95’7
[5x4
L£7
8E'T
86T
6£'C
or'e
e
e
ST
333
33
95'E
8¢
£5°€
£5°€
8T
67
o'y
T€h
1€
ST'S
9T'§
9T'§
9’9
9’9
9
9
80/
80/
602
1192
otz
(A
b L
b L
bTL
ST
192
9T'¢L
6T
0T'L
TTL
TL
€741
VT LA
9L
€L
€€,
be'L
(1392
9g°2
987/
yi
5L
867/
6L
59/
192
9L
89'L
89/
69'2
oL
e
€L
€L
16'L

WL

B

hot

Mrhm.v
oSt
£z
1T
ErANY

T
4.5

75 70 65 60 55 50
f1 (ppm)
IH NMR (500 MHZ, CDCls) of 3n

T
8.0

8.5

£67
b6z >
0'8g
T'8E v.
8Ib
[

€10aD T LL

7201
9'£0T 1
£ 40T
9611
9617 |
£121

8 1ct %
05T
bSTT
LSTT
89T
£'87T
£82T

5M-9-78R.2.fid

-10

20

T
200

T
210

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3n



Me

N
OJ\OPh

fua}
Q
a]
o

Jul20-2022-37-5M-9-100R. 1.fid

D 97/

bez
be'Z
bE'T
s€T
%'z
1£2
90'¢
90'¢
9Tt
6CE
62°€
233
bre
e
e
05°€
8z'b
62t
€'h
€
1€t
(235
€T's
bT'S
ST'S
9T's
TS
00,
€0°L
bO'L
S0'L
90'¢
80°L
oL
oL
or's
L
L
£TL
bTL
bIL
bTL
ST L
ST L
9T £
9T £
AR
02 £
1247
12
e
£z
.MN,L
ve's
szt

bEL
FEL
SEL
9E'L
9E'L
9E'L
LEL
LEL
8EL
8L
8E°L
ob'L

orL

Eert

Wc.m
0¢

T T T
4.0 3.5

5.0
f1 (ppm)

s 80 75 70 65 60 55
'H NMR (400 MHZ, CDClIs) of 30

8.5

9.0

3.0

4.5

6.0

6.5

7.5

8.0

9T —

(4
cec
s8¢
8¢ >
o8p
98~

€£1202 T L4
5 c01
601
aTa:
g1zt
£per
A Ta
EHTT
144
o.mﬁé
LT
82T
YA
T8I
L8217
88T
67T
s6z1”
el
Cger

9Kl N.

8CrL

TIST
TISsT
LIST

Test

Jul25-2022-23-SM-9-100e.2.fid

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
13C NMR (101 MHZ, CDCls) of 30

220



CF5

N
O)\OPh

€/2d2

SM-9-91e.1.fid

9g'C
LE7T
LET
8EC
6£'C
6E'C
or'e
o'z
e
e
e
T
we
8Tt
8T'E
ere
0T’e
SE'E ]
L£7€
L4575
6E°E
PSE
SS°ET
Zh
82 1
0€'b
TEF
STS
9T's
AE
FANS
v0'L
90° L
60°L
60°L
oTs
s
ra WA
Fa WA
L
9L
9T/ |
L
L
£TL
€L
Y LA

STLE

92" L~
ses
se/
L84
184
867/
8eL
6€°L
or'L
b L
bbL
SbL
SbL
9L
L
8b'L
6L
8L
£5°L
SS°L

T

—

95°L

Tsoz

Ho'1

oo

Tse0

Tw.v
¥
Fesv

T T T T T T T T T T T T
7.0 5.5 4.0

8.5

9.0

3.0

3.5

4.5

5.0
f1 (ppm)
H NMR (500 MHZ, CDCls) of 3p

6.0

6.5

7.5

8.0

N.va.

£6T
+'8E
9°8E v.

9Lb~
[T

€122 T°LL

SM-9-91e.2.fid

o0t
€01
A4
g1t
vt
et
Tser
ULYA S
EATAS
£6ct
T4
S6CT
S'6Ct
8'0ET

IEPT v.

LEPT
0 1sT V.

TIST
8151

0zsT

W I

el

-10

20

50

80

210

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3p



-62.5
62.5

<

5M-9-91e.3.fid

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

19F NMR (471 MHZ, CDCls) of 3p



SiMe3

OPh

66° 896

6z
€1 | vez
STE F 'ue

e oy
0'8b ~_

nm.mé 98y~

Fs61 |
~N

3.0

£E'b 1 Freo

ERAD TLL

4.0

9401
6201
L1t
8121
61
€51
9571
Lsel
921
L
7821
€871
s621
Teerp
zeet

2T N/
¥'2ET

122 W ) (140N

B - Mm 109 M.Hgﬂ
e .

€L Fos's __w 0T

. 1181
Yol N;EW

© 1
NN
n
i
Ak
g
—
T
50 45
1 (ppm)

6.0

IH NMR (500 MHZ, CDCls) of 3q

L B 8151
€0ad 9z« 1251

0
SM-9-79e.2 fid

SM-9-79e.1.fid
n
+
~

1‘70 160 150 140 130 120 110 1 (oo
13C NMR (101 MHZ, CDCls) of 3q

180

190

00



OMe

N
OJ\OPh

vE'T
SE'C
SE'C
9€'C
9€'C
LET
LE'T
8E'C
8£'¢
6£°C
80°€
8C°€
TeE
TeE
PEE
8r'€
3
F4:33
£89°¢
wy
€
{2394
ST'S
08'9
189
w9
89
£8'9

589
98'9
98'9
88'9
o
60°2
ores
ors
1A 92
(492
2L
PTLT
BT L
STL1
9T
9T £
9T £~
LTL7
1L
£T¢
vT L]
sz
sz/
97 4
€200 92 £
9L
Jcara
eyl
8Tt
6T°L
6T°L
[\
bEL
beL
9L
8L
8€'L
or's

Esot

Tm‘o

P89
¥89

orL

SM-9-37.1.fid

BOT'E
L Foor

N

T T T T T T T T T T T
7.0 6.5 6.0 5.5 3.0

4.5 4.0 3.5

5.0
1 (ppm)

IH NMR (400 MHZ, CDCls) of 3r

8.5 8.0 7.5

9.0

mva

b6C

9'8E
'8¢

6 Lb~
§8p
€55
%13

€DAD T LL

SM-9-24.2 fid

b L0T
8 /01
ren
rei
eEerT
SETT |
9611
L1211
greTl
s |
€521

95217

cseiat

Perial
m.mwﬁk
m.mmﬁﬂ.

6671
£ bbl

m.vE/
0151

N.:Lr
L1514
rzst”

0091 v

0091

-10

T
200

T
210

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3r



OH

OJ\OPh

12fid

&as>

Jul11-2022-15-SM-9-89r

0£'T
0g'e
1£2
€T
34
ve'Z
ve'T
seT
se'T
(34
sz'e
8z'e
sce
33
9p'E
Lz
sTh
8h
8Th
[as
899
899
69'9
0s'9
09
19
129
149
29
[’}
8L9
08'9
08'9
18'9
£8'9
5oL
Lo
80,
60'L
60°L
o012 |
1T
ET°LT
€121
ET'LA
PTLA
P
ST'L
ST
o1
9T |
AV
8L
812
61'¢
0zt
L
<L
YL
9¢'L
€L
vE'L
1392
ogs
9es
LeL
e
8L

—

ob'Z

Fsoe

Tee0

Foot

-

WM@A
TT
Ta)

p8IT

3.0

4.5 4.0

5.0
1 (ppm)

IH NMR (400 MHZ, CDCls) of 3s

6.0

6.5

€10ad¢LL

Jul11-2022-15-5M-9-89r.2.fid

6T
+'6C v
+'8¢€
9'8¢ V.

6Lt~
[: TR

WMJMMJWWWW

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3s



SMe

OJ\OPh

€12d0 9¢° L

SM-9-106r.1.fid

34
be'T
bE'T
124
9e'T
9€'T
L£T
[:134
6F'C
052
05'C
67°€
1€'E
1€E
333
8b'¢
6b'¢
6T
6T
o'y
oc'y
og'y
[a¥3
102
€02 W
€02
€02
bo'L
S0z
Ja _.
802
oT'L
or'es
or'eL
1L
(432
L
bTL
PTL
bTL
STL
STZ
9T/ |
YA
LT LA
8T
8T L
8T'L
122
122
1T°L
L
£Te]
mN,L
VL]
vTL

—

LeL
&L
6L
bEL
9€L
9€'L
9eL
LEL
8E°L
8E°L
6E°L
or'L

Tooz |,
2O1E [~

T
3.0

Rt

Teot

T
3.5

4.0

o't

4.5

5.0
f1 (ppm)
'H NMR (500 MHZ, CDCls) of 3t

Foot

T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5

8.5

9.0

68T —
£6z
v,ouv.

mmmv.

L8E

8Lb
[Z1a

ajela e rayi

SM-9-106r.2.fid

€407
£2019
L7217
gz
Trel
0'S21 1

TsTT

TsT

€521
9521
9521
as |
cstig

€621
jTal
#6CT
S6Z1

D.mM~V

T6ET
PEPT
SEPT V.
oISt
ISt V.
h.ﬁmﬁx

rest

180

160 150 140 130 120 110

170

190

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3t



€120

SM-9-105R. 1.fid

Hot

Frot

Toot

JLMMLMI
g ]

Hee

2.5

T T T T T T T T
9.0 85 75 7.0

10.0 9.5

T T
10.5

11.5

1.5 10 05 00 -05 -1.0 -1.5

2.0

4.0 3.5 3.0

4.5

5.0
f1 (ppm)
IH NMR (500 MHZ, CDCls) of 3u

55

6.0

6.5

8.0

11.0

ﬂ.owv.

€62

£8€ v

§'8¢

Liib
8y

€12ad3T'LL

SM-9-105e.2.fid

Nee
I¥s
SN

T
130 110

140

170

120

150

160

190 180

0o

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3u



SM-9-105e.3.fid

-112.7
112.8

<

T T T T T T T i T
60 <70 -80 -90 -100 -110 -120 -130 -140
1 (ppm)

F NMR (471 MHZ, CDCIs) of 3u



cl

SM-9-58e.11.fid

zeT
£€T
bET
s€T
9€'T
LeT
LeT
8e'z
BE'T
8€T |
6T€

[43f3
ze'e
bee
6bE
6bE
8Th

9

—

Fsor

Tc. T

Fos0

438 4
14

Bepe

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05
1 (ppm)
IH NMR (500 MHZ, CDCls) of 3v

105

et v.

£6C
€£8€ V.

§'8€

9 Lb
e

1200 T°LL

SM-9-58e.12.fid

T T T T
160 140

180

110

120

130

150

170

190

00

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3v



Br

O)\OPh

o
%
a
=]

SM-9-59.1.fid

LTaya
9C'L
mm.m;
hm.m%
mm.m;
cw.n;
L

Foot

Tc..n

Feot

Tﬁm

Hov

4.5

> 1 oo
H NMR (400 MHZ, CDCls) of 3w

6.0

T T T
8.0 7.5 7.0 6.5

3.0

3.5

4.0

8.5

9.0

6l v

€'6C
€8¢
§'8¢€ v

Lib
a1

€A T'LL

1L0T 7
$LOT
L7121
8121
62T
0°€2T
1521 ,N
¥'STT
8521
0'921 7
fas
S°671
56T T
S6CE
€0€T Y
£0€T
$0ET
$0€T
S'0€T
S'0€T
0'5HT
ST >
0'15T
15T
L1181 \

07¢sT

SM-9-59¢.2 fid

140

120 110

130

190 180 170 160 150

00

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3w



CO,Me

N
OJ\OPh

€12ad

SM-9-57e.1.fid

Le2
8£C
8£'T
652
6£°C 1
0¥'e
ST'E |
9T1°€
LTE
8T°€
61°€
€ee
9E°E
8€'¢
1S7°€
LR
957°€
<6'E
£6°€
LT
8T
1€V
€€V
X

145
148
ST
ST
91"
91"
L1

S
S
S
5
S
S
G

TS
€76 )
€T°6
20°4

072 |
80°L 1
60°£
112
€147
P12
ST'L
67°L 7
0L
1L
e
vT'L |
92t
YE'L ]
et )
mnhu
Lt

£
8E°L
654
o'
T
L
Th L]
vhL
St/
e
8b'£ ]
26'L ]
€62
¥6'L
s6°c |
96 1

TS, T—

962

rzos

Fers

4.0

4.5

5.0
1 (ppm)

'H NMR (500 MHZ, CDCls) of 3x

6.0

T
6.5

T
7.0

7.5

8.0

8.5

9.0

62 V.

£6C

+'8€ v.

9'8¢€

Llh~
eap
€75~

€nadxeiL

20T 7
9°£0T 1
L1727
8121 |
1'S2T
52T
8621
¥8TT
s
6’821
0627
5621
§621 -,
hcmﬁu\
8'0€T
o°zer
0EPT
TEPT v.
01T
TIsT

w;mﬂ%

Test

L

9T —

SM-9-57e.2 fid

110

190 180 170 160 150 140 130 120

00

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3x



N
O)\OPh

€120

SM-9-105e.1.fid

6C°¢

(1}

1€

££C

€€°T
ST
sez
LET
8€°T
6£¢
1+
r'T
€92
80°€
60°€

[AVS
y1°2
91",
[cal
£zt |
STt
9L
62t
{302
zet
ve'L
et
et
8eL
oL

Fvoz

Fes0

Wﬂc..ﬁ

oot

.Tlo.w

Hse

4.5 4.0 3.5 3.0

5.0
1 (ppm)

H NMR (500 MHZ, CDCls) of 3y

6.0

6.5

7.0

ﬁ.mmv.

€'6C
£8¢€ v.

$'8¢

Ll
T

€100 TLL

Neo
o
N =

SM-9-105e.2.fid

T T T T
110

180

160 150 140 130 120

170

190

00

1 (ppm)

13C NMR (101 MHZ, CDCls) of 3y



SM-9-105e.3.fid

112.7
112.8

<

-180

T
-190

T
-200

-210

T 1 T T T T T
60 70 -80 -90 -100 -110 -120 -130 -140
1 (ppm)

19F NMR (471 MHZ, CDCls) of 3y

-150

-160

-170



N
OJ\OPh

Jul25-2022-16-5M-9-103e.1.fid

9T
LP'e
Lv'e
8b'C
8b'C
6b'C
6b'C
05T
[4:33
SP'E
Sk'E
(484
6T'S
oT'L
e
e
e
[AWa
[A Y4
ETL
ET L
bTL
9T L
9T'L
9T L
LTL
8T'L
8T'L
e
vTL
9L

9L
beL
9t/
9/
LEL
8e's
65,
6L
ob' £ |
ey
WLy
T L
T L
£b L
b LA
e
b L
8t/
8b' )
6t L
052 ]
052
052
5L
oLeL
L
(e
erc]
[
€8/
€9y
beL
b8
¥8L
sg/
o'/

o

=

L8L

Foor

Tm.o

Feot

2.5 2.0 1.5 1.0 0.5 0.0 -0.5

3.0

100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 o ?‘D ) 4.5 4.0 3.5
ppm
IH NMR (400 MHZ, CDCls) of 3z

10.5

L.0

Jul25-2022-16-5M-9-103e.2.fid

€67 V.

F'6z
£L'8E v

8'8E

6Lb
s8p

6621 AP

ol

m

T T T T T
160 140

170

120 110

130

150

180

190

00

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3z



052 i
15T B
152 _
(434 i
£5'7 B
b5'Z
8r'E
05°E P m
£5°E ol
P - 962 >
6a¢ F= PEE 7
boe X33
b6'E )
9%'E L
ot VTR
ot 3 vep
66'E Lo
st
05t R
s Loz |13
s
€S . %
TS e 8
vT'S
$T'S [ 5
st To.ﬁ " — [EDadTL
9T's | =
A ot |2 O
60 L 9
oT'L
51 ﬁ o1 2 O
oL .o
9T L =
8T'L <f N
= 6T'L s
o 1L ﬁ Tsor . > .
P e [ o €80T
N = Len
a En ° (o) g1zt
i |
| © gzt
O kpaoersd v vect
bEL R ozt
T I s vy
o] z oserf
65 £ . = s f
o] T 521
i Toet o
Nvfw ot s |
s Him.m L2 85T
?”TW Fm.m 8571 ]
e ] 401 m.oNJ
e o1 [ 5oz |
cm.f o1 w..\.NS
ﬂm.h\_ 9'/T1
i Fa Tett
5] © £6zT
5] o A
e Foi 5621
o] SIEl
o] " S IeT
o] [ 0'bET
o THET
oc o 98el
oz re 2 rel
s 167 2
FRRT n & 71T
5 s r= Tt
3 s 2 rest
o 678 . 2
z 0C8

f1 (ppm)
13C NMR (126 MHZ, CDCls) of 3aa

110

120

T
180 1‘70 160 150 140 130

190

00



N
OJ\OPh

]

5M-9-109e.1.fid

1242 9

Foor

WTD._

Tseo

Fere

ilm T:

— hotre

T T T T T T T T T T
7.0 55 4.0 3.5

8.5

9.0

6.0 50 45
f1 (ppm)
'H NMR (500 MHZ, CDCls) of 3ab

6.5

7.5

8.0

o6t v.

ret
€8¢
§'8¢ v

b ib
08y~

€202 TLL

SM-9-109e.2.fid

L

T T T
160

170

140 130 120 110

150

190 180

00

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3ab



SM-9-109e.3.fid w in
o @
[=N=]
i
~
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
20 10 0 10 20 30 40 50 60 70 80 0 100 110 120 130 140 150 160 170 180 190 200 210 2.
f1 (ppm)

19F NMR (471 MHZ, CDCls) of 3ab



Me

O)\OPh

€12a0

SM-9-110e.1.fid

sLC
14
Tee
faar4
€ec
£€'C
YE'T |
S€'¢
10°€ |
20°E |
£0'€
S0'€ |
90'€ 1
L0E
60°€E 7§
+C'E Y
{2E
0€'E
THE
PPE
LYE
£'v
e
P
6Tt
0E'b
TS
s
£1'6

£T'S 7
PT'S

ST'6 7
ST'G
61'5 |
61°6

om.m;f

TS
s
s

£7s

S6'9
969
169
86'9
66'9 |
007 7]
2oL
02
9072
80'L
60°
e
€12
S1'2
612 ]
122
zes
vz'L
9L
be's
9g°s

8€'L
0¥’

I M_MMl

Fros

00t

o1

oL
1T

3.0

5.0 4.5 4.0 35

1 (ppm)

'H NMR (400 MHZ, CDCls) of 3ac

6.0

6.5

7.5

8PT —
S'6C
9'6¢ v.
6°LE
0'8€ v.

'8h
sy

€0Ad T'LL

SM-9-110e.2.fid

T

180

160 150

170

190

00

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3ac



SM-9-110.3

-120.1
-120.3

<

M N0 0 000 00000 0 0 00 A

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

19F NMR (471 MHZ, CDCls) of 3ac




Cl

cl

N
OJ\OPh

€120 ¢

SM-9-111r.1.fid

LTara
8¢
622
(43
9E'C
87T
8£'C
0¥’ ¢C 7
T
£P'T
90'E 7§
LOET
60'E
0T € 7
IT°€
6C°€
TEET
TEE

SEE
e
e
6t €
6t E
43

LT 4
STk
I 4
8T’k
6T’k
s
s
s
£T's

bT'S |T

pT'S 7
ST'S
816
6T'G
676
0z's |
s
s |
s

LAY
£0'2
oL
8027
0T L
[AvE
ere
5T
81z ]
6T ¢
0z £

0b £
L
4 A

br Lo

I

Fs60

T:

Foot

Tm,m

Fevy

T
3.5 3.0

4.0

4.5

50
f1 (ppm)

IH NMR (400 MHZ, CDCls) of 3ad

7.5

T
8.5 8.0

9.0

06c v

Tec
8/ v

6LE

(R
T8y~

EIDAD ¢ LL

o
o
R
- -
—

SM-9-111e_Nov09-2022-12-.2.fid

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

T
190

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3ad



Cl

OJ\OPh

-2022-9-SM-9-130e. 1.fid

Sep07

D ¢

Feoz

Foso

wmo. T

Wﬂw

3.0

4.0

4.5

5.5

6.0

f1 (ppm)

'H NMR (400 MHZ, CDCls) of 3ae

=
=
~
¢
=}
=
a
Q
=
w
T
~
N
S
o
~
=}
a
[
Il

[l 14 v

£6¢
LLE v

8/

VAVA 2al
o8

T
130 120

180

160 150 140

170

190

0o

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3ae



SM-9-130e.3.fid

-117.9
-118.0

<

el LUl

T
-200

T T T T T
-20 -30 -40 -50 -60 -70 -80 -90

-190

T T ; T T ;
-100 110 -120 130 -140 -150 160 -170 -180
f1 (ppm)

19F NMR (471 MHZ, CDCls) of 3ae



SM-9-126e.1.fid

Ir=

~inm

O W OV 03 00 Oy
I 0 6

[ o ]

Q
+F

N} O o~ ~ L T M W~ — O T — g g mm
WO T T MMMO0N AN ONNE S A et G000 WA SRR R R R R R A
o INIANASARARASAASNEARNAESNRERARANAARNARARASAARAARANARARMNOODDNOOOWOTS TTTOMMOMMMOMMC 0O CE
| L et i
e LU= el i F i el ; A HH
& & o o ol 4 & ! 4d a
bt Qh o =] o a o o ]
— Nty - - - - O —
T T T T T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1
1 (ppm)
1
H NMR (500 MHZ, CDCls) of 3af
SM-9-126e.2.fid "":
MmMoOMm— RO NTOoOoOoORMNOYUNOWOUULONOOWOWOUWLN MO wwn -
O = = W00 O ™~ T — o OV N O Y 00 P~ e — O 0 O w
mwmwmwm MOMOaMO ORI N~ =S 000000~ o w0 v 00 fa e
nuouny SOoOoSsan o NaMnnegse8ar e B8 KA
e 1 i e N '
i, el ]H “‘ j I 1 |
i T T T T T T T T T T T T T T T T T T T
Do 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 '
1 (ppm)

13C NMR (126 MHZ, CDCls) of 3af



72022712—.5.ﬁd5
a
(=]

SM-9-125e_Now09-

PP
SPZT
9T
A A
LF T
8t'C
TTE
TTE T
PTET
PCET
STET
9T'E
LE'ET
OF €
£P €
£5°€ 7
95°€

—

ee't

2960
ot
JETE

60

8t'9
0E'E
10T

8.0 7‘.5 7‘.0 6‘.5 6‘.0 5‘.5 " (S;gm) 4‘.5 4‘.0 3‘.5 3‘.0
IH NMR (400 MHZ, CDCls) of 3ag

8.5

9.0

o00e
ros
eee
o8E
a8E

86~
£6r

EIDAD L4

SM-9-125e_Nov09-2022-12-.6.fid

8001~

080T
v.woﬂk
$60T

9601
PETT
61T
c.a:v.
1T
TIer
£1en
g1eT
gbeT
TSeT
XAl
o521
veet
6T
9eeT
LEET
09T
0'9€T
TIST
€151
gIsT
TTsT
T95T

Wil

U

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

T
190

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3ag



£12a2

Sep22-2022-14-5M-9-183e.1.fid

oo
N -
w o
-

—

S6'27

Het

160
01
e
Foor

Fsot

79
Te
ROT

T T T T
4.0 3.5 3.0

4.5

T
5.0
f1 (ppm)

IH NMR (400 MHZ, CDCls) of 3ah

6.5

7.0

T T T
8.5 8.0 7.5

9.0

Sep22-2022-14-5M-9-183e.2.fid

9'6C
8'6C v.
96E ~
T6e
6L

T8~
8"

0701
1201 |
b20T 1
801 1
9021
(314"
§'Ter _m
9T1ZT
8T
£€TT
£€TT
0'52T |
¥'STT
rsery
X4
§'6TT
m‘mﬁw
LZET
£'0vL
s
[atas
01T
st
8IST
1251

T T T
130 120 110

140

180

160 150

170

190

00

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3ah



o
Fat
o

SM-9-136e. 1.fid

60T
€T
T
44
[23r4
YET
e
[4 A
£
SYT
9T
L¥ T
STE
STE
9T'E
LTE
8T°€
61'€
[ras
e
£V E
£V E
SY'E
LSE
65°€ |
09°€

T9E

wy
rad
sTb
STh
Erad
@Z
6t
6t
s
rs
s
£T'S
(283
(28
(8
615 ]
6T'S
[ra
0z's
1S

1S

s

289
89
204
b0/
80°L
60°L
e
A3
0L
1L
£TL
VL
9L
bEL
9E'L
LEL
6E°L
81'8

61’8
0’8

A

Fse0

801

For

=101
80k
60T
Fere

3.0

T T
4.0 3.5

4.5

5.0
f1 (ppm)

IH NMR (500 MHZ, CDCls) of 3ai

8.5 8.0 7.5 7.0

9.0

€8¢ ”V.

+'8¢

Fayis

6LE >
99~
£

EI2AD T /L4

£90T
£790T M

T80T ﬂ

£'807

LAy
9I1ZT W
PR v
L2474 %
h.mNﬁH\.

iy

08T
T8kl
8051
0 15T /

L1857
61ST M.
v LST
m.hmﬁw
£€9T —~
£69T

SM-9-136e.2.fid

ol “

T
100
f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3ai

180

190

120

160 150

170

0o



SM-9-136e.3.fid

-67.6
-67.8

<

T T T T T T T T T T
-130 -140 -150 -160 -170 -180 -190 -200 -210 -2

T T T T T T T T T T T T T
20 10 0 -0 20 30 40 -50 60 -70 -80 90 -100 -110 -120
f1 (ppm)

F NMR (471 MHZ, CDCIs) of 3ai



€10as

SM-9-137e.1.fid

R Y VI

i

7.0

0T
0T

Fe60

=107
beoe
Ng. 1

Zre
0T

3.0

5.0 4.5 4.0

f1 (ppm)

IH NMR (500 MHZ, CDCls) of 3aj

6.0

6.5

SM-9-137e.2.fid

e —

bSE—

§b
T8p

9'90T ~_
0£01~_
8601~

9'ICT
12T
£ser
n.mwﬂw
6'5¢1

m.mNﬁv.

9621
L'SET
6'SET v.
6'6ET
6'6ET

9'9r1 V

L9kT

6°0ST
TTIST

8'TIST

T T T
130 120 110

140

180

160 150

170

190

0o

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3aj



SM-9-137e.3.fid

70.2
70.4

-

T
-20

T
-30

T
40

T
-30

T T T T T T ; ; T
60 70 80 90 -100 -110 -120 -130 -140
f1 (ppm)

19F NMR (471 MHZ, CDCls) of 3aj

-150

T
-160

T
-170

T
-180

T
-190

T
-200



N
O)\OPh

-2022-53-SM-9-1334.1.fid

Sep07-

A0 ¢

0z 1=

-«
-
~N

—

———

o~
~N =
M,
—

~ o
-~
T ™

——

Feov
Liss
oot

Wm ot

Hor

7660
61

6'0
Wmﬁm

T
3.5 3.0

4.0

4.5

f1 (SI;I(:'”'I)
!H NMR (400 MHZ, CDCls) of 3ak

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

Sep07-2022-53-5M-9-133e.2.fid

yed
rez W
€57
0z

Tz W
£ \
g6¢

96€

96€ b
S9p
o

£20T~
0801

gIeT
m.ﬂNﬂw
[oraan

Ll s
6T

|

T
110

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

T
190

00

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3ak



N
O)\OPh

Sepl472C!327175M797143| .1.fid

880
880
68°0
060
160 1
2601
96T 1
86T

T
[{as

mv.ﬁ)ﬁ

EP T

£6°T
56T /
96'T |

£6T 7
L6717
86'T |
00T

002

10°C
20T
91T 1
1]
6T
e
€57 1
bS'T
134
60°€
ﬁH‘ML
e
PTE
vee |
oz’ |
e
67°E
0%

S0F
S0F
66k
66k
00°'s
T0'S
106
L0°S
LES
6E°G
TFS
§8°6 7
98°5
85°5
85§

069

69

96°9
869 7
[A¥S
PTL
(\ayay
L
£T°4

A0 9T L

SEL
L84

e dee————

6E°T
Dv.ﬂJk

68/ -

el

FLVE

Feve

Wdﬁ_m

Feot

60
Fse0

760

60
Tﬂ o

o (sp(;m) 45 40 35 3.0
H NMR (400 MHZ, CDCls) of 3al

5.5

T T
6.0

6.5

7.0

7.5

8.0

T
8.5

9.0

Sep14-2022-1-5M-9-143r.2.fid

LET—

9¢ce N\

8
M.WN%.

8'6C -
323
4 mmW
£5¢

(TR
g

6901 ~,
zo1”

811
811
8pCT
ﬂ‘mNﬂk
9'5¢T —=
§6ZT
8'0ET
6'0ET
9IET
9IET

T181
€181

6151 N

£7¢S1

110

130

170

180

120

150 140

160

190

00

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 3al



OMe

€120 95T
mN.Ng
om.Ng
€7 |
Nm.Ng
ze7 {
€7 1
£€'7 1
PE'T |
20°€ |
+0°€E
$O'€E
50°€
90°€
90°¢€
LO0°E
£2°E
9¢C’€
62°€
0%'E 4
£P'E
9%'€ 4
¢m.m;
sre
MN.VJ
¢N.¢4
STt
92t |

LT

62"
L0°S
80°S
80°S
60°S
01's
0T'S
17°s
ST'S
9T'S
LTS
L1's

T

89
189
€89
+8'9
589

98'9
98'9
96'9
86'9
00°¢ -
00°4 -
10°
10°2 ]
20
€0t
bO°L ]
072
17
2z ]
s
YTl
szeL
8T'L
6L
o€l
1€,
zes

vEL

Sepl17-2022-5-SM-9-163e.1.fid

_ M

Froz

He0

o
Tm.

3.0

3.5

5.0
1 (ppm)

'H NMR (400 MHZ, CDCls) of 3am

6.0

€6¢ v.

S'6¢

9'8¢ v

£'8€

6'Lb
58y~

£'88 —

€A T'LL

SM-9-163r.2.fid

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

T
190

00

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3am



N
O)\OMe

0£'z
| $air4
Te'e
€T
[xard
(XA
867 1
662
00°€
00°€
10°€ 1
Nc.m;.
£0°€
¥0'E |
+0'€
NN.mé
+2'€
LTEN
wN.mr\w
oc'e
9L'€
wﬁmW

08'€

I 4
8¢t
'S
+0's

Nﬁ_m\

£1's

1A% va
mﬁ.v%

98'9
88'9
10°L
€0°L
YL
SCL
9C'L
8T'L
8C'L
62'L
€€,
SEL
9€°L
8€'L

SM-9-164r.1.fid

3.0

s (5;':"]) 45 40 35
H NMR (500 MHZ, CDCls) of 3an

6.0

6.5

7.0

£6C V.

+'6C

9'8¢

£'8€ v
Ly~
c.ww.\‘
Tes —

€pasdziL

901 v.

+901

3
e %
021 7

7

£z .\.

8'8¢1

6°CHT V.

24

8'EST
651 7

SM-9-164r.2.fid

180

160 150 140 130 120

170

190

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3an



O)\OiPr

€12ad

Aug31-2022-2-SM-9-160e.1.fid

[ 224
x4
$T'T
sT'T
92’1
oT'T
27
8T'T
87'1
62'1
€T
h.ﬂﬁ
82'C
82'C
0£'Z 1
1€
16'T
66'C
66'C
00°€
T0'E

e
€0°€N
91'e
6T'E V

e \

vT'E

L0
mo.w//r
MN.¢\\|

ST'P

§56'Y
hméW
86'v

00'S
108
€0'S
L0'S
80'S
60'S
98'9
68'9
66'9
00
104
@@L

NNNM

9L

9€'L

e
Feeo
Foor

Leot

Feoz

Freo
Fes's

5.0 4.5 4.0 3.5 3.0

1 (ppm)

'H NMR (400 MHZ, CDCls) of 3ao

6.0

6.5

£7ee —

9'6C —

£'8€ v.

8'8¢

Sb
6t

569 —

€1DadT'LL

Aug31-2022-2-5M-9-160e.2.fid

Ll

e

ik

T
160

170

180

190

1 (ppm)

13C NMR (101 MHZ, CDCls) of 3a0



N
O)\OBn

€202 95°T 1

Aug31-2022-18-SM-9-161e.1 fid

£2'¢
[43y4
bE'T
8£'C
66'C
00'€
£€0'€
S0°€
90'€
80°¢g

SC'E
8¢’ V

Tee
te'e
LE'E
[0
mﬁ.vl/l
8% T
ﬂm..v\

£0'S
vc.mW.
50'S

£0'S 7
'S
9IT's
FA N
0c's
w's
ve's
9¢'s

+6'9
vm.wW
96'9

10°-f
S.m\
90'2
£z
52'L
fxars
8z L
62'L
1€L
£€°L
SE'L
LeL
65'L
L
£/
Pb'L

F oz
T o960
F oot
Foot

f L2

Frot
Tm.i

5.0 4.5 4.0 3.5 3.0

1 (ppm)

H NMR (400 MHZ, CDCls) of 3ap

6.0

6.5

sec—

9'8€ v.

£'8€

m.hvv

08t

JAVA°) v.

8'L9

€12adTLL

Aug31-2022-18-5M-9-161e.2.fid

+90T
£7901
0'szt
§'S¢T
0/ct1
TLen
€42t
vt
(474}
€8¢t
+'8¢t
h,wwax
8'8¢1
P9ET —

6'ZH1 v

TEPT

TEST~
9'esT

RO N T

T
110

180 170 160 150 140 130 120

190

1 (ppm)

13C NMR (101 MHZ, CDCls) of 3ap



N
O)\OPh

Me

€1nas

Sep21-2022-11-5M-9-180r.1.fid

€ze
[2ard
24
Fr4rd
62'C
62'C
0£'T
[ilrd
[ilard
S£'T
SE€'C
SE'T
9£°T
1£7T
182
64'C
0S'C 1
Lre
8r'e |
61
07'€
AT
8T
07+
T2
81'S 1
81's |
61°'G 1

61'S 1

616

0T's
07'S
£6'9

56'9

9T'L

9T'L

JA

81
81,
6T,
0T's
0z'L
0z'L
9z'L
Jzara

ww.uf
821
82~
8¢~
62'L
62'L
0€'L
0€°L ]
oL
1€ ]
e ]
zeL

e
ve'L
be'L
seL
se'L
9g'L
9g'L
9L
233
8c'L
8c'L
8c'L

JL do |

i

T
Feot

91
»0T'T
Forg

3.0

5.5 “ (5‘;(;[") 4.5 4.0
H NMR (400 MHZ, CDCls) of 3aq

6.0

6.5

0'ce —

9'0€ —

£6E —

806 —

€10ad 4L

Sep21-2022-11-5M-9-180r.2.fid

8CIT —

8'1¢T

m,mmﬁw
6'92T

£zt A
8'821 |
€621 7
8567 —

EEPT —

TIST ~
85T

110

160

170

140 130 120

150

180

190

1 (ppm)

13C NMR (101 MHZ, CDCls) of 3aq



N
O)\OPh

€12ad 9Z°L

SM-9-193.1.fid

LR
e1e
383
o0z'e
e
9z'e
(43
e
be'e
¥8'e
ve
b
SE'h
se'd
(et
(et
8¢t
8t
50t
Lot
01t
01t
(493
(493

sl

p1L

0zt
e
|
L
et ﬁ
s

el
vt
vzL

0e't
1€

1€

2El
st |
set |
9€7¢
et
et
8€°L
8E'¢
6€L

o' £
ov'e
8~y
88t

vere
Feoe

Pos:
=50

3.0

T
3.5

4.0

4.5

1 o)
!H NMR (400 MHZ, CDCls) of 3as

T
5.5

6.0

T
6.5

T
7.0

7.5

8.0

T
8.5

9.0

L¥e—

€0y —

TIs —

€Dad¢LL

SM-9-193.2 fid

8'1Z1
T'¥ZT
vt
9°set
¥9CT
TLer
ven
6821
0621
621
8LET —
9THT —

<IST —
£EST

b L

o

T T
180 170

T
190

1 (ppm)

13C NMR (101 MHZ, CDCls) of 3as



N
O)\OPh

Me

€12a2 9¢ £

5M-9-213e_B.1.fid

34
SO'E
20'E
80'E
oT'E
oT'E
LTE
6T'E
e
8T'E
8TE
(143
0£°€ 1
0£'E
1€°€
TEE
ZEE
£E7°E

geg
oL
18€ /
veE 5
oge
0E't
0E'&
€8
€%
€Y
A4
EEL
bE'L
7697
£6'9 1
[GER
¥6'9 |
202
£0°/L
80°Z 1
0T £ A
612
61 £
61 £
0z L
]
NN.L
we

e

hN.h_
8T L
6C°L
6C°L
0e L
vEL
SEL
SEL
9e L
LEL
LEL
8¢ /L
| YAra

pE0'T
40T

Rt

T T T T T T T T T T
7.0 5.5 4.0

8.5

9.0

6.0 o (S.ng) 4.5
'H NMR (500 MHZ, CDCls) of 3at

6.5

7.5

8.0

ST —

£pE —

£0b—

TS —

E10ad 4L

5M-9-213e_B.2.fid

6 12T
FEeT
| 2T4%
9°5CT
£92T
(At
Lyl
8'8CT
6 WNﬂW
becT
TO9ET
9/ET
LerT —~

TIST —
ST

T T T
120 110

140

180

130

150

160

170

190

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3at



MeO

N
O)\OPh

€100

SM-9-202ert. 1.fid

90'E
80'E
oT'e
e
LT'E
8T'E
oce
ow'e
6C'E
0g'e
Tee
1€e
ee'e |
£€'e
PE'E
9/°€ 1
64°€
18°€ 7
£8'E
¥8°E |
88°C
mN.V#W

T—

o'y
ZEP )F
EE'P
£L'9
€L'9
6L'9
6L'9
08'9
18'9
2oL
€0°L
8r'L
61°L Y
1T
92'L
82'L
62'L
6L
0g'L |
€€°4
SE'LA
9e°L ]
wm.m\
9L L

Lo

T

7660
£66'0

Soo
Feow

Foo't

6'0

TT
T.um.ﬁ
et

H/wm.h
T«w.o

T T T
4.0 3.5

5.0
1 (ppm)

'H NMR (500 MHZ, CDCls) of 3au

8.5

3.0

4.5

6.0

6.5

7.5

8.0

9.0

6°bE —

oy —

01§ —

9°55 —

€loadese

[ 5N
€I —
psrr
8121~
[ATd 8N
5521,
N,mﬁ%
[z
6821
b6l
TIET
9zpl -

18T —
€esT
€951 —

SM-9-202ert.2.fid

140

120 110

130

180 170 160 150

190

1 (ppm)

13C NMR (126 MHZ, CDCls) of 3au



Br.

N
O)\OPh

Me

SM-9-229e.1.fid

ur ¢
80°E
60°E
145
9r'e
6T E
0g'E
0g'E
T€E
e
8¢t
60t
6t
6Tt
£ 4
£ 4
44
[0 4
LA
€04
[£ara
wiL
€T L
€T L
vl
YL
STL

8TL
6TL
6T L
0/
0L
0/
EL
493
293
g5/
(232
vEL
(1392
98/
9"/ |
1€
L4
65/ 1
6L
0b" £

0t £~
oL

¥8L—

FC6'C

(AN}

oT
Reor

ot

61
860
kv

T T T
4.0 3.5 3.0

4.5

T
5.0
f1 (ppm)

T T T T T T
6.5 6.0 3.5

7.0

8.5 8.0 7.5

9.0

'H NMR (500 MHZ, CDCls) of 3av

SM-9-229e.2.fid

67—

gee —

868 —

015 —

6611
m.ﬁwﬁ/
h.wwﬁ/
w.MNﬁ/
€421
€421
9'8¢T
6'8¢T
¥eCT
TZET
8'SET
m.umﬁ\.
Tert

oT5T —~
TEST—

T T
110

180

160 150 140 130 120

170

190

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 3av



SM-5-213.11.fid

QT

Faso

[t

=

~Loe

_—=F o011

———— [T

5.0
f1 (ppm)

‘ ] ‘ 6‘.5 6‘.0 5‘.5
IH NMR (500 MHZ, CDCls) of 4

4.0

4.5

8.5 8.0 7.5 7.0

9.0

6ee
0be

£9e 7
roc’
£bb
TSy—
£8b~>
eor .
XTI
T

b8
psg

LT
6 1CT
ERTA
8'6¢CT
€21
€421
WAt
8'8C1
6821
ezt
62T
S IPT V

9IPT

ISt

m.ﬁmﬁV.
PyST 7
m.wmﬁ‘\

SM-5-213.2.fid

L]

L

o

T T T T T T T T
170 160 140 110

190

100
1 (ppm)

13C NMR (126 MHZ, CDCls) of 4

120

130

150

180

0o



Ph

N
O)\OPh

SM-9-88.1.fid

ek
69T
[4An
[
vOT
SLT
ST
9.1
8LT Y
98T 7§
L8'T
88'T 1
88'T
68T
06'T
1T
T
[4
£Te
£1C

087

;.NM
877
£87
£92
#8'C |
S8
$8'7
82
06 |

S.l
bOE ﬁ

——ra

1€ )
[
SEp |
66t |
TP
bob

P L
61,
TTL
[44r'3
STL

9L
oL
6T L
bEL
€L
LEL
6E /L

"

A

4.5

Fore
Eeor
00T

ﬁ 80°¢€

F ooz

Tm;a—

1.0 0.5 00 -05

15

3.5

4.0

5.0
1 (ppm)

'H NMR (400 MHZ, CDCls) of S13

7.5

9.0 8.5

9.5

5M-9-88.2.fid

b 6T~
6527
r1e—

$'Th
0er

Lvb s
zsh
018~
P

6121
m.mﬁ”
6921
N.NNHW
L'8T1
m.mNH\

TEpPT —

91T —
8EST —

1

T T T T T T T
160 140 130 110

170

120

150

190 180

00

f1 (ppm)

13C NMR (101 MHZ, CDCls) of S13



SM-9-177.HC|

€97
P91
99'1 1
99'T 1
89°7 1
6911
101
6611

707

60°7 4
NdNJW
9Tz -t
E.N%
jrars
98'z

mm~u«
167

Nm.N%
mQN%m
16T
ewm_w
Nw.m\\

67°E
v E]
8K'€ |
65'€ ]
bs'e |
95°¢ |
gog?

0z s
T
€L
STL
9 L
9TLF
[xara
8T°L
Tes
(424
bEL

€96 —
P86 —

L,

H/mo..ﬁ
TT
feot

o001
Feoz

Fees

A%4

1.0

1.5

" b1 (opm
H NMR (400 MHZ, CDCls) of 5

6.0

6.5

7.5

9.0 8.5

9.5

Lee—
boc —
96t <

Thb—
b6k

€120 T LL

SM-9-177.HCI

(AN
92T,
06T

6067 —

190 180 170 160 150 140 130 120

0o

f1 (ppm)

13C NMR (101 MHZ, CDCls) of 5



OMe

£1200 9

SM-9-195.1.fid

H/wm‘N
Ferr
00T

s

Fory
tere

T
4.0

4.5

7.0 6‘.5 6‘.[) 5‘.5 " Ejp[';m)
'H NMR (400 MHZ, CDCls) of S14

3.0

3.5

8.5 8.0 7.5

9.0

I YA
g5

m.amv.

LTE

ad)
oer
m.vw%
Tsk
3
m.mw
€5

€200 T

8111
0'zIT
TETT
PETT
§6TT
6121 —
€621~
€621
reet

FHPT —

9IST —
6EST —

665T —

SM-9-195.2.fid

f1 (ppm)

13C NMR (101 MHZ, CDCls) of S14



OMe

Z-T

~
1NN

6511
6511
09T
7911
79T

SLTH

LL9
8.9
089
089
089
[4: 3
89
89
0L
0T L
T L
we

€L

N1 97

SM-9-197.1.fid

1
Fgre
Foor

Ieez

T T
10.0 95 9.0 8.5 8.0 7.5 7.0

T
10.5

f1 (ppm)

IH NMR (400 MHZ, CDCls) of 6

id

SM-9-197HC|_Nov25-2022-2-.1.fi

531
09'T
19T
£9'1
Po'T
99'1
97
L9'T
€61
(6T
107
¥0'T 7§
102
80°Z
01z 7
e
384
84
Lres

81T
08¢
€8 W

(8T F
S.N&»
6T

are ke
(re
are
6T°E ]
oz'e
17°e ]
7ze |
£TE
veE
e
BbE
75°€
9€
19
19
zr9
bL9
99
99
80
8,9
609
189
194
9T
ars
(e
8rs
6TL
0T s
we

m

096 —
646 —

Fsor

Tm.m

12°¢
Toor
7907

m\.mmw

Feee

Fera

€T

f1 (ppm)

'H NMR (400 MHZ, CDClIs) of 6.HCI



SM-9-197HCI.2.fid [
a
) n o N oo o
2 o Q o AN o el Nan M ~
-3 - (2] — — - N~ w o T o (=] ~
— — — — — ~ w T T ™M m ~N
' Y IR
A JoJu - e n & l‘ 1‘ I ML
— T T T T T T T T T T T T T T T
D0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

13C NMR (126 MHZ, CDCls) of 6.HCI



Br

N
OJ\OPh

SM-9-194.1 fid

vy
bY
99
L9
69
or
179

€01
ST
LT
981
981
(8T
88'1
88'1 )W
02
SNW

60°C

9Lt
64C
64T
08'c
8¢
8¢
88'C
66'C

98'h ~
8eh <

oTs
L
ETL
STZ
6T L
0T L
wL

€L
LEL
8L
b L
SbL
9L
9L

JTEY

ﬂ =z

292

—— ocz

-0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 “ (SP[;m) 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
H NMR (500 MHZ, CDCls) of S15

10.5

SM-9-194.2.fid

ST
g5t

9TE—

[Ura4

v.w.qV
4y
~.mv\.
h.cww

T18

SIST—
6EST

T
160

170

190 180

00

f1 (ppm)

13C NMR (126 MHZ, CDCls) of S15



Br

et
8’1
6t'T
0S'T 1
0S'T |
16°T
25T 1
€S°T
PST
LS°T A
69°T
69°T
0L'T
TLT A
LT A
88T\
68'T
T6'T

18T
(44
€5°¢C
S'C
§S°¢
95°¢
LS°C
LS°T
10°€
v0'E
90°€

L6'9
00°Z
00°Z
10
0L
L
€0°L
L
L
€eL
PEL
SE€L
SE€L

SM-9-196.1.fid

Wn.m
€T

Foo't

Feoe

Feoz

T
3.0

3.5

4.0

T
4.5

T
5.0
f1 (ppm)

5‘.5
IH NMR (400 MHZ, CDCls) of 7

T
6.0

T
6.5

7.0

T T
8.5 8.0 7.5

9.0

SM-9-196HC. 1.fid

51
851
091
091
91
€91
s9T
861
002
50T
80
£TZ~%
ST N
817
e
58C W

187 %m

062
e f
s
9z'e
SbE
9b'g
b€
7€
ssE

90°L
L0°L
602

e

ob' L
€vL

vbL

L96 —
186

Hoz
Foo't
Ferz

S6°T

Fere

3.0

3.5

4.0

4.5

5.0
f1 (ppm)

T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5

9.0

IH NMR (500 MHZ, CDCls) of 7.HClI



SM-9-196HCI.2.fid

@ ~No~N el .
@ N — N - N ~
m m N ~ o T O o ~
o =8 o : A 2 a
I I AN |
Lol N \ |
L e e e e A o e A e e S A
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

13C NMR (126 MHZ, CDCls) of 7.HCI



