Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2022

Supporting Information

for

Construction of chiral Betti bases precursors containing congested
quaternary stereogenic center via chiral phosphoric acid-catalyzed
arylation of isoindolinone-derived ketimines

Danijel Glavac¢ and Matija Gredicak

Laboratory for Biomimetic Chemistry, Division of Organic Chemistry and Biochemistry,
Ruder Boskovic Institute, Bijenicka cesta 54, 10000 Zagreb, Croatia

Table of contents

1. GENEral INFOIMATION ...ccouiieereeiireit ettt S2
2. List of starting isoiNdoliNONE AlCONOIS.........cc.ririeerre et S3
3. Experimental procedures and analytical data ... S4
4. X-ray CryStallography ...t S32
e REFEIENCES ... ettt S33
6. INIMR SPOCEIA .ottt s sttt b s S34
T HPLC TrACES oottt s bbbt S61



1. General Information

Chemicals and solvents were purchased from commercial suppliers and used as received. Flash
column chromatography was carried out using silica gel (Merck, 40-63 pm particle size). NMR
spectra were recorded on Bruker Avance 600 and 300 MHz spectrometers, operating at 150.92 or
75.47 MHz for 13C and 600.13 or 300.13 MHz for "H nuclei. Chemical shifts are quoted in ppm and
are referenced to the residual nondeuterated solvent peak. Spectra were acquired at 298 K.
Infrared spectra were recorded on a Varian UV/vis Cary 4000 spectrometer equipped with an
attenuated total reflectance attachment with internal calibration. Absorbtion maxima (V.. are
reported in wavenumbers (cm-"). Mass spectrometry measurements were performed on an HPLC
system coupled with a triple quadrupole mass spectrometer, operating in a positive electrospray
ionization (ESI) mode. High resolution mass spectrometry (HRMS) was performed on a 4800 Plus
MALDI TOF/TOF Analyzer. Melting points were determined using an Electrothermal 9100
apparatus in open capillaries and are uncorrected. Enantiomeric ratios were determined on a
Varian ProStar HPLC system. Substrates, 3-aryl 3-hydroxyisoindolinones 1S-1-1S-12 were
synthesized in high yields from readily available starting materials, by employing addition of a
Grignard or an organolithium reagent to phthalimide.” Chiral phosphoric acids CPA1-CPA7 were
prepared according to the known procedures.>* Racemic standards were obtained by employing

p-toluenesulfonic acid (10 mol%).
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2. List of starting isoindolinone alcohols
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3. Experimental procedures and analytical data

(S)-3-(5-chloro-2-hydroxyphenyl)-3-phenylisoindolin-1-one (1)

To a flame-dried Schlenk tube containing a solution of isoindolinone alcohol 1S-1 (30 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol, 10
mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for 7
days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 1 as a white solid. Yield: 40 mg (89 %),

86:14 evr.

Scale-up reaction: isoindolinone alcohol IS-1 (227 mg, 1.0 mmol, 1 eq), 4-chlorophenol (643 mg,
5.0 mmol, 5 eq), CPA6 (70.5 mg, 0.10 mmol, 10 mol%), chloroform (15 mL), 40 °C, 14 days. Yield:
201 mg (60%), 74:26 e.r.

H NMR (600 MHz, DMSO-d6) & 10.10 (s, 1H), 9.09 (s, 1H), 7.82 = 7.77 (m, TH), 7.74 = 7.71 (m, TH),
7.63 (td, J = 7.6, 1.2 Hz, 1H), 7.55 - 7.51 (m, TH), 7.31 = 7.25 (m, 3H), 7.24 —= 7.22 (m, TH), 7.17 (dd,
J=53,33Hz 2H), 715 (d, J = 2.7 Hz, 1H), 6.84 (d, J = 8.6 Hz, TH).

13C NMR (75 MHz, DMSO-d6) 6 168.7, 154.8, 149.7, 143.5, 132.5, 131.6, 130.7, 129.4, 129.2, 129.1,
128.7,127.4, 127.0, 125.7, 123.8, 122.3, 118.5, 69.1.

m.p. 299.6-304.9 °C
Vmax (n€at): 3370, 3178, 2955, 2359, 1676, 1468, 1316, 1075, 756, 695, 599, 533 cm™.
HRMS: [M+H]* calcd for CyoH15CINO, 336.0713; found 336.0726.

HPLC traces: [OD (0.46 cm I.D. x 25 cm L)], 10 % IPA in hexane, flow rate 1.0 mL/min, 254 nm.

86:14 e.r. tg; = 6.8 min (minor), tg, = 11.6 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(p-tolyl)isoindolin-1-one (2)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-2 (31.7 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for 9
days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 2 as a white solid. Yield: 33 mg (71 %),

80:20 evr.

H NMR (600 MHz, DMSO-d6) & 10.07 (s, 1H), 9.08 (s, TH), 7.78 (d, J = 7.8 Hz, TH), 7.71 (d, J = 7.5
Hz, 1H), 7.63 (td, J = 7.7, 1.0 Hz, 1H), 7.52 (t, / = 7.4 Hz, 1H), 7.23 (dd, J = 8.5, 2.6 Hz, 1H), 7.13 (d, J
= 2.6 Hz, 1H), 7.08 (d, J = 8.2 Hz, 2H), 7.04 (d, J = 8.3 Hz, 2H), 6.83 (d, J = 8.6 Hz, 1H), 2.24 (s, 3H).

13C NMR (75 MHz, DMSO-d6) 6 168.7, 154.8, 149.9, 140.5, 136.6, 132.4, 131.5, 130.7, 129.3, 129.3,
129.0, 127.2, 125.7, 123.8, 122.3, 118.5, 68.9, 20.9. (One aromatic carbon not visible).

m.p. 158.1-160.4 °C

Vmax (Neat): 3368, 3177, 2955, 2359, 1674, 1417, 1360, 1276, 753, 696, 643 cm~'.
HRMS: [M+H]* calcd for C;1H7CINO, 350.0870; found 350.0877.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 80:20 e.r. tg; = 6.2 min (minor), tz, = 9.0 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(3,5-dimethylphenyl)isoindolin-1-one (3)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-3 (33.4 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for
14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 3 as a white solid. Yield: 34 mg (71 %),

82:18 e.r.

H NMR (600 MHz, DMS0O-d6) & 10,09 (s, TH), 9.02 (s, 1H), 7.78 (d,J = 7,7 Hz, 1H), 7.71 (d, J = 7.5
Hz, 1H), 7.63 (t, / = 7.5 Hz, 1H), 7.52 (t, J = 7.4 Hz, 1H), 7.23 (dt, J = 15.2, 7.6 Hz, 1H), 7.11 (d, J =
2.6 Hz, 1H), 6.87 — 6.81 (m, 2H), 6.79 (s, 2H), 2.17 (s, 6H).

13C NMR (75 MHz, DMSO-d6) 6 168.7, 154.8, 149.7, 143.5, 137.6, 132.4, 131.5, 130.8, 129.3, 129.0,
128.9, 127.2, 125.7,123.8, 123.4, 122.3, 118.5, 69.0, 21.5.

m.p. 267.3-269.8 °C

Vmax (N€at): 3177, 2955, 2359, 1674, 1418, 1314, 1077, 694, 599 cm™".
HRMS: [M+H]* calcd for C,,H19CINO, 364.1026; found 364.1031.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm. 82:18 e.r. tg; = 5.5 min (minor), tg, = 8.6 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(3-methoxyphenyl)isoindolin-1-one (4)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol 1S-4 (33.8 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq.). The reaction was stirred at 40 °C for
14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 4 as a white solid. Yield: 38 mg (79 %),

80:20 e.r.

H NMR (600 MHz, DMS0O-d6) & 10.11 (s, TH), 9.13 (s, 1H), 7.80 (d, J = 7.7 Hz, 1H), 7.72 (d, ) = 7.5
Hz, 1H), 7.64 (t, J = 7.5 Hz, 1H), 7.54 (t, J = 7.4 Hz, 1H), 7.24 (dd, J = 8.6, 2.6 Hz, 1H), 7.20 (t, / = 8.0
Hz, 1H), 7.12 (d, J = 2.6 Hz, TH), 6.85 - 6.80 (m, 2H), 6.74 (d, J = 8.0 Hz, 1H), 6.69 (d, / = 1.9 Hz, 1H),
3.66 (s, 3H).

13C NMR (151 MHz, DMSO-d6) 6 168.7, 159.6, 154.8, 149.5, 145.1, 132.4, 131.5, 130.6, 129.9, 129.4,
129.1,127.2, 125.7,123.8, 122.3, 118.5, 118.1, 112.2, 112.1, 69.0, 55.4.

m.p. 218.8-220.3 °C
Vmax (Neat): 3065, 2955, 2359, 1673, 1416, 1259, 1045, 694, 647 cm™.
HRMS: [M+H]* calcd for C,1H7,CINO; 366.0897; found 366.0890.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 80:20 e.r. tg1 = 8.8 min (minor), tg, = 12.1 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(3,5-dimethoxyphenyl)isoindolin-1-one (5)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-5 (40.7 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for
14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 5 as a white solid. Yield: 42 mg (80 %),

83:17 eur.

H NMR (600 MHz, DMSO-d6) & 10.11 (s, TH), 9.10 (s, 1H), 7.81 (d,J = 7.7 Hz, 1H), 7.72 (d, J = 7.5
Hz, 1H), 7.64 (t,J = 7.5 Hz, TH), 7.54 (t, J = 7.4 Hz, 1H), 7.24 (dd, J = 8.6, 2.6 Hz, TH), 7.09 (d, / = 2.6
Hz, 1H), 6.83 (d, J = 8.6 Hz, 1H), 6.40 (t, J = 2.1 Hz, 1H), 6.29 (d, J = 2.1 Hz, 2H), 3.65 (s, 6H).

13C NMR (75 MHz, DMSO-d6) & 168.7, 160.8, 154.9, 149.2, 146.0, 132.4, 131.5, 130.5, 129.4, 129.2,
127.2,125.7,123.8, 122.3, 118.4, 104.5, 98.3, 69.0, 55.6.

m.p. 289.5-293.8 °C
Vmax (Neat): 3423, 3182, 1686, 1415, 1153, 1047, 704, 670 cm™".
HRMS: [M+H]* calcd for C,,H14CINO, 396.8436; found 396.8429.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 83:17 e.r. tg1 = 9.4 min (minor), tg, = 12.6 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(4-methoxyphenyl)isoindolin-1-one (6)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol I1S-6 (33.8 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq.). The reaction was stirred at 40 °C for
21 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 6 as a white solid. Yield: 46 mg (96 %),

76:24 e.r.

H NMR (300 MHz, DMSO-d6) & 10.05 (s, TH), 9.06 (s, 1H), 7.78 (d, J = 7.6 Hz, 1H), 7.71 (d, / = 7.4
Hz, 1H), 7.62 (td, J = 7.5, 1.2 Hz, 1H), 7.52 (t, J = 74 Hz, 1H), 7.22 (dd, J = 8.5, 2.6 Hz, 1H), 7.13 (d, J
= 2.6 Hz, TH), 7.10 - 7.03 (m, 2H), 6.83 (d, J = 8.7 Hz, 3H), 3.70 (s, 3H).

13C NMR (151 MHz, DMSO-d6) & 168.21, 158.18, 154.32, 149.60, 134.73, 131.94, 131.00, 130.26,
128.80, 128.49, 126.77, 126.54, 125.10, 123.26, 121.84, 118.02, 113.55, 68.25, 55.02.

m.p. 152.4-154.5 °C
Vmax (Neat): 2952, 2360, 1660, 1413, 1248, 820, 697, 543 cm™.
HRMS: [M+H]* calcd for C;1H4;CINO; 366.0819; found 366.0808.

Enantiomeric ratio determined by HPLC [IA-3 (2.1 mml.D. x 250 mmL)], 10 % IPA in hexane, flow

rate 0.3 mL/min, 240 nm). 76:24 e.r. tg; = 7.3 min (minor), tg, = 8.6 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(4-(trifluoromethyl)phenyl)isoindolin-1-one (7)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-7 (38.7 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for
21 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product X as a white solid. Yield: 44 mg (83 %),

71:29 eur.

H NMR (300 MHz, DMSO-d6) & 10.20 (s, TH), 9.27 (s, 1H), 7.83 (d, J = 7.6 Hz, 1H), 7.76 (d, / = 7.4
Hz, 1H), 7.67 (t,J = 6.9 Hz, 3H), 7.57 (t, / = 7.4 Hz, 1H), 7.38 (d, J = 8.2 Hz, 2H), 7.27 (dd, J = 8.6, 2.6
Hz, 1H), 7.15 (d, J = 2.6 Hz, 1H), 6.86 (d, J = 8.6 Hz, TH).

13C NMR (75 MHz, DMSO-d6) 6 168.7, 154.6, 148.9, 148.4, 132.9, 131.5, 130.1, 129.7, 129.5, 128.3,
127.9, 126.9, 126.5, 125.8, 125.8, 125.6, 124.1, 122.9, 122.5, 118.6, 68.9.

m.p. 185.4-189.7 °C
Vmax (N€at): 2360, 1679, 1277, 1323, 1112, 821, 700, 567 cm™".
HRMS: [M+H]* calcd for C,1H14CIFsNO, 404.7896; found 404.7903.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 71:29 e.r. tg; = 6.1 min (minor), tr, = 8.7 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(4-fluorophenyl)isoindolin-1-one (8)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-8 (32.2 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for
14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 8 as a white solid. Yield: 34 mg (73 %),

72:28 evr.

H NMR (300 MHz, DMSO-d6) & 10.13 (s, TH), 9.17 (s, 1H), 7.82 (d,J = 7.7 Hz, 1H), 7.73 (d, J = 7.4
Hz, 1H), 7.65 (td, J = 7.5, 1.2 Hz, TH), 7.54 (t, J = 7.1 Hz, 1H), 7.24 (dd, J = 8.5, 2.6 Hz, TH), 7.21 -
7.07 (m, 5H), 6.85 (d, J = 8.6 Hz, TH).

13CNMR (151 MHz, DMSO-d6) & 168.9, 162.4, 160.8, 154.7, 149.6, 139.5, 132.8, 131.3, 130.4, 129.5,
129.3,127.7,127.7,127.1, 125.6, 123.9, 122.5, 118.6, 115.5, 115.4, 68.7.

m.p. 298.3-302.6 °C
Vimax (N€at): 3078, 2359, 1667, 1416, 1228, 1274, 816, 697, 558 cm™".
HRMS: [M+H]* calcd for C,oH14CIFNO, 354.0697; found 354.0705.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 72:28 e.r. tg; = 6.0 min (minor), tg, = 8.4 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(4-chlorophenyl)isoindolin-1-one (9)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-9 (34.2 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for
21 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 9 as a white solid. Yield: 35 mg (73 %),

75:25 er.

"H NMR (300 MHz, DMSO-d6) & 10.19 (s, 1H), 9.18 (s, 1H), 7.81 (d, J = 7.7 Hz, 1H), 7.73 (d, / = 7.4
Hz, 1H), 7.65 (t, J = 7.0 Hz, TH), 7.55 (t, J = 7.2 Hz, 1H), 7.34 (d, J = 8.6 Hz, 2H), 7.24 (dd, J = 8.6, 2.6
Hz, 1H), 7.14 (dd, J = 7.5, 5.6 Hz, 3H), 6.84 (d, J = 8.6 Hz, TH).

1BCNMR (151 MHz, DMSO-d6) & 168.6, 154.8, 149.3, 142.7, 132.7, 132.1, 131.5, 130.3, 129.6, 129.3,
128.7,127.7, 127.0, 125.6, 123.9, 122.4, 118.6, 68.7.

m.p. 281.2-2854 °C
Vmax (Neat): 2360, 1673, 1416, 1092, 1013, 817, 697, 537 cm™".
HRMS: [M+H]* calcd for Cy0H4Cl,NO, 370.0323; found 370.0318.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 75:25 e.r. tg; = 6.7 min (minor), tr, = 9.4 min (major).
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(naphthalen-2-yl)isoindolin-1-one (10)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol 1S-10 (36.4 mg,
0.132 mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013
mmol, 10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40
°C for 14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 10 as a white solid. Yield: 35 mg (69

%), 80:20 e.r.

TH NMR (300 MHz, DMSO-d6) & 10.08 (s, TH), 9.23 (s, 1H), 7.84 (td, J = 7.2, 3.4 Hz, 4H), 7.77 (d, J
= 7.4 Hz, 1H), 7.71 = 7.62 (m, 2H), 7.56 (t, J = 7.0 Hz, 1H), 7.51 - 7.44 (m, 2H), 7.33 (dd, / = 8.6, 1.9
Hz, 1H), 7.28 (dd, J = 8.5, 2.6 Hz, 1H), 7.20 (d, J = 2.6 Hz, 1H), 6.87 (d, J = 8.6 Hz, TH).

13C NMR (75 MHz, DMSO-d6) 6 168.8, 154.9, 149.7, 140.9, 133.1, 132.6, 132.5, 131.6, 130.5, 129.5,
129.2, 1284, 128.4, 127.8, 127.3, 126.7, 126.4, 125.7, 124.5, 123.9, 123.8, 122.5, 118.6, 69.3.

m.p. 283.6-286.5 °C
Vimax (N€at): 3053, 1659, 1416, 1118, 700, 556 cm™".
HRMS: [M+H]* calcd for C,4H47,CINO, 386.0870; found 386.0879.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm. 80:20 e.r. tgy = 7.4 min (minor), tg, = 13.9 min (major).
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(S)-5,6-dichloro-3-(5-chloro-2-hydroxyphenyl)-3-phenylisoindolin-1-one (11)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol 1S-11 (38,8 mg,
0.132 mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013
mmol, 10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40
°C for 14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 11 as a white solid. Yield: 38 mg (71

%), 76:24 e.r.

TH NMR (300 MHz, DMSO-d6) & 10.22 (s, TH), 9.57 (s,1H), 8.21 (s, TH), 7.91 (s, 1H), 7.32 = 7.22 (m,
4H), 7.20 - 7.16 (m, 3H), 6.81 (d, J = 8.6 Hz, TH).

13C NMR (75 MHz, DMSO-d6) 6 166.5, 154.5, 149.9, 142.1, 135.3, 132.5, 132.4, 129.8, 129.7, 128.9,
127.9,127.5, 127.4,126.1, 125.5, 122.6, 118.6, 68.9.

m.p. 309.1-313.4 °C
Vmax (Neat): 3395, 1681, 1410, 1281, 1232, 818, 702, 648, 611 cm".
HRMS: [M+H]* calcd for C;oH13CIsNO, 404.0012; found 404.0003.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 76:24 e.r. tg; = 7.0 min (minor), tz, = 9.7 min (major).
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(S)-5,6-dichloro-3-(5-chloro-2-hydroxyphenyl)-3-(3-methoxyphenyl)isoindolin-1-one (12)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol 1S-12 (42.8 mg,
0.132 mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013
mmol, 10 mol%) and 4-chlorophenol (84.8 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40
°C for 21 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 12 as a white solid. Yield: 45 mg (79

%), 71:29 e.r.

H NMR (300 MHz, DMSO-d6) & 10.18 (s, 1H), 9.54 (s, TH), 8.20 (s, TH), 7.90 (s, TH), 7.28 — 7.20 (m,
2H), 7.15 (d, J = 2.6 Hz, 1H), 6.86 (dd, J = 8.0, 2.2 Hz, 1H), 6.82 (d, J = 8.6 Hz, 1H), 6.78 — 6.73 (m,
1H), 6.73 — 6.68 (m, 1H), 3.68 (s, 3H).

13C NMR (151 MHz, DMSO-d6) & 166.09, 159.12, 154.04, 149.24, 143.20, 134.83, 132.09, 131.83,
129.62, 129.30, 129.07, 127.02, 126.89, 125.05, 122.13, 118.12, 117.97, 112.16, 112.07, 68.38, 55.00.

m.p. 151.7-153.6 °C
Vmax (Neat): 2996, 2360, 1597, 1411, 1253, 776, 682, 466 cm™".
HRMS: [M+H]* calcd for C;1H15CIsNO;5 434.0039; found 434.0029.

Enantiomeric ratio determined by HPLC [Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA

in hexane, flow rate 1.0 mL/min, 254 nm). 73:27 e.r. tg; = 10.9 min (minor), tg, = 12.2 min (major).
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(S)-3-(5-bromo-2-hydroxyphenyl)-3-phenylisoindolin-1-one (13)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-bromophenol (114.2 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for
14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 13 as a white solid. Yield: 31 mg (62

%), 77:23 e.r.

'H NMR (300 MHz, DMSO-d6) & 10.13 (s, TH), 9.12 (s, 1H), 7.80 (d, J = 7.6 Hz, 1H), 7.72 (d, / = 7.4
Hz, 1H), 7.63 (td, J = 7.5, 1.3 Hz, 1H), 7.53 (td, J = 7.4, 0.8 Hz, 1H), 7.35 (dd, J = 8.5, 2.5 Hz, 1H), 7.31
—-7.21 (m, 4H), 7.18 = 7.10 (m, 2H), 6.78 (d, J = 8.5 Hz, 1H).

13C NMR (75 MHz, DMSO-d6) 6 168.7, 155.3, 149.7, 143.5, 132.5, 132.3, 131.6, 131.2, 129.9, 129.1,
128.7, 127.4, 125.7, 125.7, 123.8, 119.1, 109.9, 69.1.

m.p. 299.8-305.3 °C
Vmax (Neat): 3407, 2360, 1670, 1408, 1271, 1117, 825, 696, 612 cm".
HRMS: [M+H]* calcd for C,oH1sBrNO, 402.0106; found 402.0110.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 77:23 e.r. tg; = 7.3 min (minor), tz, = 15.7 min (major).
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(S)-3-(2-hydroxy-5-methylphenyl)-3-phenylisoindolin-1-one (14)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and p-cresol (71.4 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C for 9 days.
Reaction mixture was evaporated and purified by column chromatography in dichloromethane-

acetone 20:1 as eluent to afford product 14 as a white solid. Yield: 40 mg (96 %), 77:23 e.r.

H NMR (300 MHz, DMSO-d6) 6 9.51 (s, 1H), 8.89 (s, TH), 7.72 (t, / = 7.7 Hz, 2H), 7.61 (td, J = 7.5,
1.2 Hz, 1H), 7.50 (t, J = 7.4 Hz, 1H), 7.29 - 7.12 (m, 5H), 6.98 (d, J = 8.6 Hz, 2H), 6.72 (d, J = 7.8 Hz,
1H), 2.15 (s, 3H).

13CNMR (151 MHz, DMSO-d6) & 168.8, 153.4, 150.3, 144.3, 132.2, 131.5, 129.9, 128.8, 128.6, 128.1,
128.0, 127.2, 127.2,125.9, 125.7, 123.7, 116.8, 69.5, 20.8.

m.p. 302.6-305.3 °C
Vmax (Neat): 3401, 2360, 1673, 1418, 1369, 1249, 1059, 759, 697, 566 cm™.
HRMS: [M+H]* calcd for C;1HsNO, 316.1338; found 316.1350.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 77:23 e.r. tg; = 5.8 min (minor), tz, = 10.7 min (major).
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(S)-3-(5-(tert-butyl)-2-hydroxyphenyl)-3-phenylisoindolin-1-one (15)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-(tert-butyl)phenol (99 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C
for 14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 15 as a white solid. Yield: 46 mg (97

%), 77:23 e.r.

H NMR (300 MHz, DMSO-d6) & 9.52 (s, TH), 8.91 (s, 1H), 7.72 (t, J = 6.9 Hz, 2H), 7.66 — 7.59 (m,
1H), 7.51 (t, J = 7.3 Hz, TH), 7.27 - 7.12 (m, 7H), 6.75 (d, J = 8.3 Hz, 1H), 1.16 (s, 9H).

13C NMR (75 MHz, DMSO-d6) 6 168.9, 153.2, 150.3, 144.3, 140.8, 132.1, 131.5, 128.8, 128.6, 127 4,
127.2,126.3, 125.9, 125.6, 124.4, 123.8, 116.4, 69.7, 34.3, 31.8.

m.p. 284.1-285.0 °C
Vmax (Neat): 3407, 2962, 2360, 1681, 1416, 1373, 1265, 1127, 823, 702, 608 cm~".
HRMS: [M+H]* calcd for C,4H,sNO,, 358.1807; found, 358.1817.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 77:23 e.r. tg; = 5.0 min (minor), tz, = 5.9 min (major).
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(S)-3-(5-cyclohexyl-2-hydroxyphenyl)-3-phenylisoindolin-1-one (16)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-cyclohexylphenol (116.3 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40 °C
for 9 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 16 as a white solid. Yield: 48 mg (95

%), 81:19 e.r.

"H NMR (300 MHz, DMSO-d6) & 9.52 (s, TH), 8.91 (s, TH), 7.73 (dd, J = 12.5, 7.5 Hz, 2H), 7.62 (td,
J=75,12Hz, 1H), 7.55-7.46 (m, 1H), 7.28 - 7.18 (m, 3H), 7.16 = 7.10 (m, 2H), 7.08 — 6.98 (m, 2H),
6.74 (d, J = 8.1 Hz, 1H), 2.38 = 2.24 (m, 1H), 1.78 — 1.59 (m, 5H), 1.38 — 1.12 (m, 5H).

13CNMR (151 MHz, DMSO-d6) & 168.9, 153.6, 150.3, 144.3, 137.9, 132.3, 131.4, 128.8, 128.6, 127.8,
127.4,127.2,125.9, 125.9, 125.6, 123.8, 116.7, 69.6, 43.5, 34.7, 26.8, 26.0.

m.p. 305.8-307.0 °C
Vmax (Neat): 3424, 2924, 2360, 1662, 1428, 1359, 1246, 1117, 750, 696, 579 cm~".
HRMS: [M+H]* calcd for C;sH6NO,, 384.1964; found, 384.1952.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm. 81:19 e.r. tg1 = 5.4 min (minor), tz, = 6.4 min (major).
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(S)-3-(2-hydroxy-5-(trifluoromethyl)phenyl)-3-phenylisoindolin-1-one (17)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-(trifluoromethyl)phenol (107.0 mg, 0,660 mmol, 5 eq). The reaction was stirred at
40 °C for 21 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 17 as a white solid. Yield: 15 mg (31

%), 81:19 e.r.

H NMR (300 MHz, DMSO-d6) & 10.74 (s, TH), 9.25 (s, 1H), 7.82 (d,J = 7.7 Hz, 1H), 7.73 (d, / = 7.4
Hz, 1H), 7.64 (td, J = 7.5, 1.1 Hz, TH), 7.60 — 7.52 (m, 2H), 7.48 (d, / = 2.0 Hz, 1H), 7.31 = 7.22 (m,
3H), 719 -7.11 (m, 2H), 6.99 (d, J = 8.4 Hz, T1H).

3C NMR (151 MHz, DMSO-d6) & 168,8, 159,3, 149,7, 143,4,132,5, 131,7, 129,6, 129,2, 128,8, 127,5,
127,4,127,3, 1259, 125,7, 125,6, 124,5, 124,4, 124,2, 1239, 119,4, 119,2, 117,4, 69,2.

m.p. 283.6-286.5 °C
Vmax (Neat): 3056, 2360, 1680, 1455, 1319, 1139, 739, 617 cm".
HRMS: [M+H]* calcd for Cy1HsF3NO,, 370.1055; found, 370.1066.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 81:19 e.r. tgy = 5.4 min (minor), tz, = 6.4 min (major).
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(S)-3-(2-hydroxy-5-(methylthio)phenyl)-3-phenylisoindolin-1-one (18)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.132
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-(methylthio)phenol (92.5 mg, 0,660 mmol, 5 eq). The reaction was stirred at 40
°C for 18 days. Reaction mixture was evaporated and purified by column chromatography in

dichloromethane-acetone 20:1 as eluent to afford product 18 as white solid. Yield: 34 mg (74 %).

H NMR (600 MHz, DMSO-d6): § 9.84 (s, 1H), 9.02 (s, 1H), 7.77 (d, ) = 7.8 Hz, 1H), 7.71 (d, ) = 7.2
Hz, 1H), 7.62 (dt, J = 7.8, 1.2 Hz, 1H), 7.52 (d, ) = 7.2 Hz, 1H), 7.27-7.15 (m, 7H), 6.83 (d, ) = 8.4 Hz,
1H), 2.34 (s, 3H).

13CNMR (151 MHz, DMSO-d6): 6 168.2, 153.7, 149.5, 143.4,131.8, 131.1, 129.3, 128.9, 128.5, 128.2,
127.4,126.8, 125.7,125.4, 125.2, 123.3, 117.4, 68.9, 17.0.

m.p. 267.3-269.5 °C
Vmax (Neat): 3406, 2360, 1683, 1408, 1269, 696, 586 cm~".
HRMS: [M+H]* calcd for C;1HsNO,S, 348.1058; found, 348.1068.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 80:20 e.r. tgy = 7.6 min (minor), tz, = 23.4 min (major).
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(S)-3-(5-(benzyloxy)-2-hydroxyphenyl)-3-phenylisoindolin-1-one (19)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.133
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-(benzyloxy)phenol (133.2 mg, 0,665 mmol, 5 eq). The reaction was stirred at 40
°C for 14 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 19 as a white solid. Yield: 48 mg (89

%).

TH NMR (300 MHz, DMSO-d6) & 9.34 (s, TH), 8.88 (s, 1H), 7.73 = 7.57 (m, 3H), 7.51 (td, J = 7.3, 1.1
Hz, 1H), 7.37 = 7.29 (m, 5H), 7.28 — 7.18 (m, 3H), 7.18 = 7.13 (m, 2H), 6.87 (dd, J = 8.6, 3.0 Hz, T1H),
6.77 (dd, J = 13.7, 5.8 Hz, 2H), 4.93 (s, 2H).

13CNMR (151 MHz, DMSO-d6) & 168.7, 150.9, 149.9, 149.6, 144.0, 137.7, 132.3, 131.5, 129.1, 128.9,
128.8, 128.6, 128.2, 127.2, 125.9, 125.6, 123.8, 117.3, 115.5, 115.0, 70.3, 69.3 (One aromatic carbon

not visible).

m.p. 243.8-245.6 °C

Vmax (Neat): 3396, 2360, 1674, 1428, 1210, 1025, 696, 593 cm™".
HRMS: [M+H]* calcd for C,7H,,NO3, 408.1600; found, 408.1586.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 68:32 e.r. tg1 = 9.7 min (minor), tg, = 32.2 min (major).
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(S)-3-(5-(4-bromophenoxy)-2-hydroxyphenyl)-3-phenylisoindolin-1-one (20)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.133
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-(4-bromophenoxy)phenol (176.3 mg, 0,665 mmol, 5 eq). The reaction was stirred
at 40 °C for 21 days. Reaction mixture was evaporated and purified by column chromatography
in dichloromethane-acetone 20:1 as eluent to afford product 20 as a white solid. Yield: 52 mg (83

%), 81:19 e.r.

TH NMR (300 MHz, DMSO-d6) 6 9.80 (s, 1H), 9.04 (s, 1H), 7.77 — 7.67 (m, 2H), 7.59 (t, / = 6.9 Hz,
1H), 7.49 (t, J = 8.7 Hz, 3H), 7.23 (ddd, J = 11.8, 11.1, 6.6 Hz, 5H), 6.94 — 6.82 (m, 5H).

3C NMR (151 MHz, DMSO-d6) § 168.7, 157.9, 152.5, 149.9, 147.2, 143.8, 133.1, 132.3, 131.5, 129.9,
128.9, 128.7, 127.4, 125.8, 125.7, 123.8, 120.8, 119.6, 117.9, 114.4, 69.2 (One aromatic carbon not

visible).

m.p. 155.5-156.8 °C

Vmax (Neat): 3417, 3058, 2342, 1670, 1480, 1219, 697, 581 cm~".
HRMS: [M+H]* caled for CosH19BrNO3, 472.0548; found, 472.0546.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate
1.0 mL/min, 254 nm). 81:19 e.r. tg; = 7.4 min (minor), tz, = 14.0 min (major).
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(S)-3-(2-hydroxy-5-(2-methoxyethoxy)phenyl)-3-phenylisoindolin-1-one (21)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.13
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-(2-methoxyethoxy)phenol (111.0 mg, 0,66 mmol, 5 eq). The reaction was stirred
at 40 °C for 12 days. Reaction mixture was evaporated and purified by column chromatography
in dichloromethane-acetone 20:1 as eluent to afford product 21 as white solid. Yield: 42 mg (89

%).

H NMR (300 MHz, DMSO-d®6) 6 9.58 (s, TH), 8.91 (s, 1H), 7.72 (t, J = 6.7 Hz, 2H), 7.61 (dd, J = 10.8,
4.4 Hz, 1H), 7.50 (dd, J = 12.8, 5.3 Hz, 1H), 7.29 = 7.11 (m, 5H), 7.04 (dd, J = 10.7, 2.6 Hz, 2H), 6.75
(d, J = 8.0 Hz, 1H), 3.42 (t,J = 6.9 Hz, 2H), 3.18 (s, 3H), 2.65 (t, / = 6.9 Hz, 2H).

13C NMR (75 MHz, DMSO-d6) 6 168.8, 153.9, 150.2, 144.3, 132.2, 131.5, 129.8, 129.1, 128.8, 128.6,
127.9,127.9, 127.2, 126.0, 125.6, 123.8, 116.9, 73.4, 69.5, 58.2, 35.1.

m.p. 237.1-240.9 °C
Vmax (Neat): 3403, 2360, 1672, 1248, 1112, 699, 606 cm™.
HRMS: [M+H]* calcd for C,3H,,NO3, 360.1600; found, 360.1584.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 71:29 e.r. tg; = 6.9 min (minor), tz, = 11.1 min (major).
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(S)-3-(2-hydroxy-5-methoxyphenyl)-3-(p-tolyl)isoindolin-1-one (22)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-2 (31.7 mg, 0.133
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-methoxyphenol (81.9 mg, 0,665 mmol, 5 eq). The reaction was stirred at 40 °C for
14 days. Reaction mixture was evaporated and purified by column chromatography in ethyl
acetate-petroleum ether 2:1 as eluent to afford product 22 as a white solid. Yield: 43 mg (94 %),
62:38 e.r.

H NMR (300 MHz, DMSO-d6) & 9.27 (s, 1H), 8.85 (s, 1H), 7.75 - 7.67 (m, 2H), 7.60 (td, J = 7.5, 1.3
Hz, 1H), 7.50 (td, J = 7.4, 0.9 Hz, 1H), 7.03 (d, J = 9.0 Hz, 4H), 6.75 (dt, J = 8.5, 3.2 Hz, 3H), 3.61 (s,
3H), 2.23 (s, 3H).

13C NMR (75 MHz, DMSO-d6) 6 168.2, 151.3, 149.8, 148.9, 140.5, 135.8, 131.7, 131.0, 128.8, 128.7,
128.3, 1254, 125.2, 123.2, 116.8, 114.6, 114.0, 113.1, 68.7, 55.2, 20.5.

m.p. 301.0-305.0 °C
Vimax (N€at): 3394, 2918, 2359, 1680, 1421, 1212, 1035, 754, 633, 489 cm™".
HRMS: [M+H]* calcd for C,,H,0NO3, 346.1443; found, 346.1431.

Enantiomeric ratio determined by HPLC [Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA

in hexane, flow rate 1.0 mL/min, 254 nm). 62:38 e.r. tg; = 26.9 min (minor), tr, = 39.8 min (major).
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(S)-3-(5-bromo-2-hydroxyphenyl)-3-(4-chlorophenyl)isoindolin-1-one (23)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol I1S-9 (34.2 mg, 0.133
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-bromophenol (114.2 mg, 0,665 mmol, 5 eq). The reaction was stirred at 40 °C for
21 days. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 23 as a white solid. Yield: 30 mg (55

%), 74:26 e.r.

H NMR (600 MHz, DMSO-d6) & 10.20 (s, 1H), 9.17 (s, 1H), 7.81 (d,J = 7.7 Hz, 1H), 7.73 (d, / = 7.5
Hz, TH), 7.65 (td, J = 7.6, 1.0 Hz, 1H), 7.55 (dd, J = 11.5, 4.0 Hz, 1H), 7.34 (tt, J = 4.6, 2.5 Hz, 3H),
7.26 (d,J = 2.5Hz, 1H), 7.17 - 7.13 (m, 2H), 6.80 (d, J = 8.6 Hz, 1H).

13C NMR (75 MHz, DMSO-d6) 6 168.6, 155.2, 149.3, 142.7, 132.7, 132.5, 132.1, 131.5, 130.9, 129.8,
129.3, 128.7, 127.7, 125.6, 123.9, 119.2, 110.0, 68.6.

m.p. 288.7-291.2 °C
Vimax (N€at): 2922, 2360, 1674, 1504, 1226, 1158, 826, 566 cm™".
HRMS: [M+H]* calcd for C,,H1sCINO, 413.9818; found 413.9806.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate

1.0 mL/min, 254 nm). 74:26 e.r. tg1 = 6.5 min (minor), tg, = 11.8 min (major).
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(S)-3-(5-cyclohexyl-2-hydroxyphenyl)-3-(4-fluorophenyl)isoindolin-1-one (24)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-8 (32.2 mg, 0.133
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 4-cyclohexylphenol (116.3 mg, 0,665 mmol, 5 eq). The reaction was stirred at 40 °C
for 9 days. Reaction mixture was evaporated and purified by column chromatography in ethyl
acetate-petroleum ether 2:1 as eluent to afford product 24 as a white solid. Yield: 50 mg (94 %),
7129 evr.

H NMR (300 MHz, DMSO-d6) & 9.54 (s, 1H), 8.99 (s, 1H), 7.77 (d, J = 7.6 Hz, 1H), 7.71 (d, / = 7.4
Hz, 1H), 7.63 (td,J = 7.5, 1.2 Hz, TH), 7.51 (t, J = 7.4 Hz, 1H), 7.16 — 6.99 (m, 6H), 6.75 (d, J = 8.0 Hz,
1H), 2.31 (mf, J = 11.5 Hz, 1H), 1.78 — 1.65 (m, 5H), 1.34 - 1.17 (m, 5H).

1BCNMR (151 MHz, DMSO-d6) & 168.6, 153.5, 150.3, 137.9, 132.3, 131.5, 128.9, 127.8, 127.8, 127.7,
127.7,127.5, 125.9, 125.7, 123.8, 116.8, 115.3, 115.2, 69.1, 43.5, 34.8, 34.7, 26.8, 26.1.

m.p. 272.9-275.1 °C
Vmax (N€at): 2922, 2360, 1674, 1504, 1226, 1158, 826, 566 cm™".
HRMS: [M+H]* calcd for C,6H,sFNO, 402.1869; found 402.1871.

Enantiomeric ratio determined by HPLC [Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA

in hexane, flow rate 1.0 mL/min, 254 nm). 71:29 e.r. tg; = 8.5 min (major), tr, = 9.8 min (minor).

- 527 -



(S)-3-(1-hydroxynaphthalen-2-yl)-3-phenylisoindolin-1-one (25)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.133
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and naphthalen-1-ol (95.2 mg, 0,665 mmol, 5 eq). The reaction was stirred at 40 °C for
16 hours. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 25 as a white solid. Yield: 45 mg (97

%), 61:39 e.r.

TH NMR (300 MHz, DMSO-d6) 6 9.72 (s, 1H), 9.13 (s, 1H), 8.26 — 8.16 (m, 1H), 7.88 — 7.77 (m, 2H),
774 (d,J = 7.4 Hz, 1H), 7.67 = 7.60 (m, 1H), 7.56 — 7.44 (m, 3H), 7.38 (q, / = 8.7 Hz, 2H), 7.30 - 7.19
(m, 5H).

13CNMR (151 MHz, DMSO-d6) & 168.9, 151.3, 150.7, 145.0, 134.5, 132.4, 131.6, 128.8, 128.8, 128.2,
127.2,126.7, 126.0, 125.9, 125.6, 125.6, 125.6, 124.1, 123.8, 122.4, 119.3, 69.9.

m.p. 258.4-259.1 °C
Vmax (n€@t): 3446, 2359, 1673, 1349, 1195, 750, 580 cm-".
HRMS: [M+H]* calcd for C,H:sNO, 352.1338; found 352.1331.

Enantiomeric ratio determined by HPLC [Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA

in hexane, flow rate 1.0 mL/min, 254 nm). 61:39 e.r. tg; = 12.4 min (minor), tg, = 14.1 min (major).
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(S)-3-(6-hydroxybenzo[d][1,3]dioxol-5-yl)-3-phenylisoindolin-1-one (26)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol IS-1 (30.0 mg, 0.133
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and benzo[d][1,3]dioxol-5-0l (91.2 mg, 0,665 mmol, 5 eq). The reaction was stirred at
40 °C for 16 hours. Reaction mixture was evaporated and purified by column chromatography in
dichloromethane-acetone 20:1 as eluent to afford product 26 as a white solid. Yield: 39 mg (86

%), 57:43 e.r.

TH NMR (300 MHz, DMSO-d6) 6 9.52 (s, 1H), 8.86 (s, TH), 7.69 (d, J = 7.9 Hz, 2H), 7.59 (t, / = 7.4
Hz, 1H), 7.49 (t, J = 7.3 Hz, 1H), 7.22 (dt, J = 16.1, 7.9 Hz, 5H), 6.64 (s, 1H), 6.44 (s, 1H), 590 (d, J =
4.0 Hz, 2H).

13C NMR (75 MHz, DMSO-d6) 6 168.7, 150.8, 150.4, 147.6, 144.5, 139.5, 132.3, 131.5, 128.8, 128.6,
127.2,125.8, 125.6, 123.7, 120.2, 107.6, 101.5, 99.1, 69.2.

m.p. 192.6-194.9 °C
Vimax (Neat): 3246, 1681, 1439, 1183, 831, 700, 557 cm™.
HRMS: [M+H]* calcd for C,1H1,NO,4 346.1079; found 346.1080.

Enantiomeric ratio determined by HPLC [Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA

in hexane, flow rate 1.0 mL/min, 254 nm). 57:43 e.r. tg; = 19.5 min (minor), tz, = 24.0 min (major).
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(S)-3-(3-(tert-butyl)-2-hydroxy-5-methoxyphenyl)-3-(3-methoxyphenyl)isoindolin-1-one
(27)

To a flame-dried Schlenk tube containing a solution of isoindolinone alchohol 1S-4 (33.8 mg, 0.133
mmol, 1 eq) in chloroform (3 mL) was added chiral phosphoric acid CPA6 (9.3 mg, 0.013 mmol,
10 mol%) and 2-(tert-butyl)-4-methoxyphenol (119.0 mg, 0,665 mmol, 5 eq). The reaction was
stirred at 40 °C for 14 days. Reaction mixture was evaporated and purified by column
chromatography in dichloromethane-acetone 20:1 as eluent to afford product 27 as a white solid.

Yield: 22 mg (41 %), 58:42 e.r.

"H NMR (300 MHz, DMSO-d6) & 8.96 (s, 1H), 7.73 (dd, J = 4.4, 3.7 Hz, 1H), 7.60 (dd, J = 7.2, 1.5
Hz, 1H), 7.54 = 7.48 (m, 2H), 7.17 (t, / = 8.0 Hz, 1H), 6.82 (d, J = 3.1 Hz, 1H), 6.76 — 6.73 (m, TH),
6.73 - 6.65 (m, 3H), 6.42 (d, J = 3.1 Hz, TH), 3.64 (s, 3H), 3.58 (s, 3H), 1.31 (s, 9H).

13C NMR (75 MHz, DMSO-d6) 6 169.3, 159.7, 153.0, 150.5, 147.0, 146.2, 143.4, 134.8, 132.4, 130.9,
130.0, 128.9, 126.0, 123.9, 117.3, 1124, 112.2, 111.8, 111.0, 69.9, 554, 35.2, 30.4.

m.p. 216.3-219.9 °C
Vmax (N€at): 3246, 2955, 2359, 1693, 1435, 1254, 1041, 727 cm™".
HRMS: [M+H]* calcd for C,4H,5NO,4 418.2018; found 418.2024.

Enantiomeric ratio determined by HPLC [OD (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane, flow rate
1.0 mL/min, 254 nm). 58:42 e.r. tg; = 17.2 min (major), tz, = 18.4 min (minor).
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(S)-4-chloro-2-(1-(3,5-dimethylphenyl)isoindolin-1-yl)phenol (30)

To a flame-dried Schlenk tube containing a solution of product 3 (8 mg, 0.022 mmol, 1 eq) in
toluene (3 mL) under argon was added borane dimethyl sulfide complex (0.02 mL, 0.220 mmol,
10 eq). The reaction was stirred at 110 °C for 16 h and then cool down to room temperature.
MeOH (0.5 mL) was added and stirred at reflux for 3 h. Reaction mixture was evaporated and
purified by column chromatography in dichloromethane-acetone 20:1 as eluent to afford product

30 as a white solid. Yield: 5 mg (65 %), 82:18 e.r.

H NMR (300 MHz, DMSO-d6) 6 7.42 — 7.37 (m, 1H), 7.35 - 7.28 (m, 2H), 7.12 (dd, J = 8.6, 2.6 Hz,
2H), 6.95 (s, TH), 6.68 (dd, J = 9.3, 3.7 Hz, 4H), 4.06 (q, J = 14.2 Hz, 2H), 2.19 (s, 6H).

13C NMR (151 MHz, DMSO-d6) & 157.84, 144.37, 143.34, 140.95, 137.20, 129.15, 128.48, 128.45,
128.33, 127.69, 127.12, 125.26, 124.52, 122.79, 120.96, 118.67, 76.47, 48.67, 21.07.

m.p. 181.8-185.4 °C
Vmax (N€at): 3333, 2914, 2513, 2362, 1486, 1249, 762, 708 cm™.
HRMS: [M+H]* calcd for C,,H,,CINO 350.1312; found 350.1339.

Enantiomeric ratio determined by HPLC [Daicel Chiralpak IA-3 (2.1 mml.D. x 250 mmL)], 5 % IPA

in hexane, flow rate 0.3 mL/min, 225 nm). 82:18 e.r. tg; = 5.6 min (major), tr, = 6.8 min (minor).
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4. X-ray crystallography

Single crystal measurement was performed on an Oxford Diffraction Xcalibur Nova R (microfocus
Cu tube) at room temperature [293(2) K]. Friedel pairs were measured to unambiguously establish
absolute configuration of the stereogenic centre. Program package CrysAlis PRO [CrysAlis] was

used for data reduction and multi-scan absorption correction.

The crystal structure was solved by direct methods using SHELXS-97. Non-hydrogen atoms were
refined isotropically followed by anisotropic refinement by full matrix least-squares calculations
based on F2 using SHELXL.> Hydrogen atoms were first located in the Fourier difference map, then
positioned geometrically and allowed to ride on their respective parent atoms. Diagrams and

publication materials were generated using ORTEP3,6 PLATON’ and Mercury®.

Absolute configuration of the product 23 was determined by solving its crystal structure. Absolute
configuration of other products was assigned by analogy. Colourless crystals of 23 suitable for
crystallographic analysis were obtained by diffusion method from ethyl acetate/pentane. The
crystal structure has been deposited at the Cambridge Crystallographic Centre (deposition
number: CCDC 2088459). The data can be obtained free of charge at

www.ccdc.cam.ac.uk/getstructures
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6. NMR Spectra
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07.113 (4-F)Iso + (4-Cy)fenol
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07.112 (3-OMe)Iso + (2-tBu)(4-OMe)fenol
M. Gredicak 07.112

9000

8000

“ 7000
6000
5000
4000
3000
2000

1000

T T T
12.5 11.5 10.5 9.5 9.0 85 80

07.112 (3-OMe)Iso + (2-tBu)(4-OMB)fenolR SR 82 & 85 XGIMIKIREG
M. Gredicak 07.112 g
|

69.86
55.38

r1E+05

— 159,
—35.23
—30.41

r1E+05

r1E+05

r1E+05

90000

80000

70000

60000

50000

40000

30000

20000

| 10000

r-10000

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 f %00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm

- S59 -



glavac_04racred
04.RAC-RED

6.01—=

12.5 11.5 10.5 9.5 7.0

6.5 6.
f1 (ppm)

glavac_04racredcom
04.RAC-RED

157.84

T

0 55

76.47

T

5.0

| 2.00{ =

4.5

48.67

3.0 25

2.0

21.07

1.5

1.0

0.5

0.0

4000

3500

3000

2500

2000

1500

1000

500

r1E+05

90000

80000

70000

60000

50000

40000

30000

20000

10000

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

- S60 -

T
80

T T T
70



7. HPLC Traces

(S)-3-(5-chloro-2-hydroxyphenyl)-3-phenylisoindolin-1-one (1)

300

200+

Retention times: t; = 6,8 min; t, = 11,6 min.

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

2
€
100
04
5 o s :
Minutes
Pet. Time Width
Peak Peak Pesult Time Off=et Area Sep. 1/2 Status
Nao Names [} (min) (min) fcounts) Code f(=zec) Codes
1 E0_0E501 7.36E o.ooo BE9E447Z EE Z20.Z2
Z 43 3493 11.323 o.ooo SE7EE424d EE d1.Z
Totals: 00,0000 0.000 1EEE8ZE96
2004
-1
=
150
> 1004
€
g
H
50
04
M 25 S0 75 KTT) fizs Tis0
Minutes
Ret. Time Widoh
Peak Peak Result Time Offzet Area Sep. 152 Status
Ho. Hame ] tmir) (min) tcounts) Code (sec) Codes
1 13.8376 6. 845 o._ooo 12427052 EE 13.39
2 86.1024 11.E596 o._ooo ?e3917&80 EE z2&.0
Totals: 100. 0000 upyululu] 29418212
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(p-tolyl)isoindolin-1-one (2)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 6,2 min; t, = 9,0 min.

300
. $
g
200 &
100
04
# % o s 20 i
Minutes
Ret. Time Width
Peak Peak Result Time Offset Area Sep. Ll/Z Status
Ho. Hane 3] {min lmin} focounts) Ceode {sec) Codes
1 Lo, 1209 GLEZE 0.o0o Lo405044 EE 1l2.&
4 49,8691 9.727 0.o0o Loldazegs EE ZE.1
Totals: lo00. 0000 0.000 100E4863Z
400
300 1
2
E 500
g
100 I
0
“ % "o Tis 20 s 0 .
Winutes
Ret. Time Width
Peak Peak Besult Time Offset Area Sep. L/E Status
Mo, Name [ (min) (min) jooumts) Caode (sec) Codes
1 12,6018 G_Zda 0.00o0 ZE2318388 EE 13.3
2 20,3984 9.0z23 0.o0o DlE41cE4 EE EL.9
Totals: l00. 0000 0.000 113226005E
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(3,5-dimethylphenyl)isoindolin-1-one (3)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 5,5 min; t, = 8,6 min.

> 4
T 1004 <
2
50
0 e e e
o 25 50 75 00 lizs
Minutes
Let. Time Widch
Paak Paak Result Time Offset Araa Sep. 1/Z Status
Ho Name ] tmir) tmir) lcounts)  Code (sec) Codes
1 4. 9943 E._443 o_ooo 1ET739E3z2 EE 1E5.&
4 51.0057 g_653 0o_ooo 17485952 EE £3.8
Totals: 1000000 o_ooo 3478244
]
]
2004
>
2
4
100+ .
0
b 5 "o s 20 s 30
Minutes
Rt Time Width
Paak Paak Rasult Time Offsat Area Sep. 1JE Status
Ho. HName 3] {min} {min} foounts) Code (sec) Codes
1 123049 5.474 0. 000 18333313 BE 15.9
Z 21.69E51 8.5832 o.ooo 62432648 EBE Z5.Z2
Totals: l00. 0000 o.ooo 23765961
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(3-methoxyphenyl)isoindolin-1-one (4)

w3

Retention times: t; = 8,8 min; t, = 12,1 min.

cl Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

g 1m0
100 g
o
g
]
50
o-wm—h_/ e
- b5 0 ko oo 28 150 75
Minutes
Ret. Time Width
Peak Peak Pesult Time Offset Area Sep. L/E Status
Ho Name il {min) (min) focounts) Cede (sec) Codes
1 E0.E3EZ B.9Z& 0._ooo Z3E1119%8 EE E&.E&
4 49 4578 1. 53E 0._ooo Z230159153 EE 35.3
Totals: 100. 0000 0_aoa 46527116
250
200 &
150
2>
E
100
E
50
0
.
P4 "o s 50 5 T30
Minutes
Ret. Time Widch
Peak Peak Besult Time Offset Area Zep. LfE2 Status
HNo Name ¥ (min} (minl tcounts)  Code i(sec) Codes
1 19 EE&0D a.801 o.ooo 19636360 EBE Z7.8
Z 80, 4440 12.104 o.ooo 80776816 EE 33.0
Totals: loo. 0000 0.000 100413776
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(3,5-dimethoxyphenyl)isoindolin-1-one (5)

OMe,, Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 9,4 min; t, = 12,6 min.

Meo©

mau

Minutes
Ret. Time Widch
Peak Peak Result Time Offset Area Zep. Ll/2 Status
Ho Name ¥ (mind tmin) {counts)  Code izec) Codes
1 E0.0lze J.68E o.o00 Z3765502 BB 33.Z
zZ 43,3874 13 182 o.ooo Z37ETABE EE d4l1.8
Totals: loo. 0000 o.ooo 47EEZ72E0
1504
2
R
g
i
50
i
a
]
" 5 kT Nis 20 25 50
Minutes
Ret. Time TWidth
Peak Peak Result Time Offset Area Sep. L/E Status
No MName [} (min) (min) joount=s) Code (sec) Codes
1 1z.0891 9.438 0. ooo0 Elg5207 EE 3=4.3
z 86.9403 1lz.E583 0. ooo0 34EE1Z40 EE 43.39
Totals: loo_ o000 0. ooo0 39741047



(S)-3-(5-chloro-2-hydroxyphenyl)-3-(4-methoxyphenyl)isoindolin-1-one (6)

Column: Daicel Chiralpak [A-3 (2.1 mmlI.D. x 250 mmL)], 10 % IPA in hexane,
flow rate 0.3 mL/min, 240 nm).

Retention times: t; = 7,3 min; t, = 8,6 min.

mAU
3 = PDA Multi } 240nm,4nm|
400+ w il
4 [=a] (=]
=< [ra)
] > o
] 5 P
300 & =
200+
100
0 PES . NEIDSUNRNIES g NS
T T T T T T T T T T T T T T T T T r r
0,0 2,5 5,0 7.5 10,0
min

1 PDA Multi 1/240nm.4nm

Peak Table
PDA Chl 240nm
Peak# Ret. Time Peak Start Peak End Conc. Height Area Area%
1 7,219 6,832 8,200 49,614 413402 9300196 49,614
2 8,539 8,200 9,968 50,386 385850 9444801 50,386
Total 799252 18744997 100,000
mAU T
= PDA Multi 1 240nm,dnr
1 B
200+ r"-?
] =
=+
cd
B i~
150+
>
[=a)
(2]
J it
100+ &
1 =
el
et
] oo
504
N W
T T T T T T T T T T I T T ‘ T T T T
0,0 2,5 5,0 1.5 10,0
min
1 PDAMulti 1 / 240nm,4nm
Peak Table
PDA Chl 240nm
_ Peak# | Ret. Time | Peak Start | Peak End | Conc. | Height Area Area%
1] 7.249| 6,824 | 8,272 75,601 | 218416 5133373 75,601
2] 8.630| 8.272| 11,048 | 24,399 | 60652 1656703 24,399
Total | | | 279068 6790077 100,000

- S66 —



(S)-3-(5-chloro-2-hydroxyphenyl)-3-(4-(trifluoromethyl) phenyl)isoindolin-1-one (7)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 6,1 min; t, = 8,7 min.

150
>
E s
g
100+
3
50
-
= )] ) 5 s 5 3 7 ] ] !
Minutes
Ret. Time Widch
Peak Peak Besult Time Off=set Area Sep. 1l/2 Status
Ho Nane ] (min) (min} {counts) Code i(sec) Codes
1 EO_E463 &.01Z 0.ooo 20239206 EE 17.¢6
4 43 _ 4531 G.534 0.ooo 12801830 EE ZE.6
Totals: loo.0o0o 0.ooo 40041636
250
200 &
H
150+
Z
- S
100 1
50
0+
% kT s 20 k3
Miriutes
Det. Time Widch
Peak Paak Rasultc Time Off=zat Araa Sep.  1f2 Status
Ho Name ¥ (min) (min) {counts) Code (sec) Codes
1 £9.4607 .14 o.oo0o0 Z10zZE78E BB 17.2
z 70,5392 2.689 o.oo00 E0243E244 BB EZ3.6&
Totals: l00. 0000 o.ooo F1IEA0EE
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(4-fluorophenyl)isoindolin-1-one (8)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 6,0 min; t, = 8,4 min.

5 04

5088

8:300

1004

15
, 75 oo !

Minutes

Let. Time Widch
Peak Peak Result Time Offset Area Zep. Lls2 Status
Ho. Name 9] (min) (min) tcounts)  Code i(sec) Codes
1 49 4E48 £.BEE o.ooo 271832830 EE 17.0
z E0. 5454 8,306 0. 000 Z7783422 BB ZEZ.2
Totals: 100. 0000 0,000 E43672EZ
400+
300+ §
o
z
200+
@
&
o
100
o4
-7 T T T T T
5 10 148 20 258
Ret. Time Widch
Peak Peak Besult Time Offset Area Sep. 1/2 Status
Ho. Name ] (min) (min) {counts) Code (sec) Codes
1 ZE.0673 £.383 0.ooo0 20344210 EE 1l8.&
z TL.9327 2. 448 0.ooo0 FITESdEd EE EZE5.3
Totals: lo0. 0000 0.000 102114274
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(S)-3-(5-chloro-2-hydroxyphenyl)-3-(4-chlorophenyl)isoindolin-1-one (9)

Retention times: t; = 6,7 min; t, = 9,4 min.

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

200
5 :
£
100
0 ——
3 T T T T
25 50 75 100
Minutes
et Time Tideh
Peak Peak Pesult Time Offset Area Sep. 1/E Status
Ho Name i {min) {mir) focounts) Code (sec) Ceodes
1 E0_10587 G.407 0.000 33533748 EE 13.3
z 43 85343 g.954 0.000 333371384 EE Z4.%
Totals: l0o0. 0000 o.ooo0 BGIZEREE
400
300
>
-
100
-
- 13 k) Tis 0 s B0 :
Minutes
Ret. Time Width
Peak Peak Bezult Time Offset Area Sep. L/Z Status
Hao Name [ (min) (min) jooumts) Caode (sec) Codes
1 Zd. 8452 &.703 0.oo0 3FEE43008 EE 13.3
z FE.1E48 9.414 0.000 109&3EZ09& EE E&.5
Totals: l00. 0000 0.000 145375104
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(S)-5,6-dichloro-3-(5-chloro-2-hydroxyphenyl)-3-phenylisoindolin-1-one (11)

Cl Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm
@ O Retention times: t; = 7,0 min; t, = 9,7 min.

I

Cl

§
250 3
§
200 H
% 150
1004
50
-
5 5 fio s 0 5
Hinutes
et Time Width
Peak Peak Besult Time Offset Area Sep. 1/E2 Status
tmin (mind {counts) Code (sec) Codes
[-39-1-1-1 0.00a0 71385672 EE Z4.%
TEOLZE3E EE 21.8
Totals: l00. 0000 0.000 143393304
400
300
=
g
200
2
8
3
100
o
s B o "5 0 5 "0 s
Minutes
Eet.. Time Widch
Paak Paak Rasult Time Offzat Area Sep. 1/E Status
Mo Name 9] (min) (min} {counts) Code (sec) Codes
1 2E._39088 &.989 o.ooo 34784624 EE Z1.1
-4 74.0912 3.717 0.000 99473280 BB Z2.2
Totals: 1000000 0.000 134257304
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(S)-5,6-dichloro-3-(5-chloro-2-hydroxyphenyl)-3-(3-methoxyphenyl)isoindolin-1-one (12)

Cl

Meo©

Cl

300

250

200

11219

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 11,2 min; t, = 12,6 min.

% 150
100+
50
0+
s T s 0 25
Minutes
Ret. Time Width
Peak Pealk Besult Time Offzet Area Sep. 1/2 Status
No Name L8] (min) (min) {counts) Code (sec) Codes
1 49 8618 11.21% o.ooo T49FE648 BE ZL5.&
Z 50.1382 125581 o.ooo 753413584 BE E27.8
Totals: 00,0000 0,000 1EQZE2E3E
754 :E
50
>
£ §
i
25
0 \"N'-—g-—_‘._‘___‘_______
B 25 o 75 o0 h25 50 s '
Minutes
Ret. Time Width
Peak Peak Desult Time Offset Area gep. 1/Z Status
No. Name 1§ (min) (min} {counts) Code i(sec) Codes
1 27.1475 10.892 los881zE EE 32L.0
Z TE2_8EEE 12,261 £9E219198 EE 37.%
Totals: 100 0000 o.ooo 4010732
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(S)-3-(5-bromo-2-hydroxyphenyl)-3-phenylisoindolin-1-one (13)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

QO

Retention times: t; = 7,3 min; t, = 15,7 min.

200
b 4
g
g
100
o4
= 5 "o s 5o hs
Minutes
Let . Time WMidch
Peak Peak Fasult Time Dffzeat Area Sep. 172 Status
Hao. Hame 0 imin} {min) {ocounts)  Code (sec) Codes
1 El._7a73 T.0587 0.00a 6485835364 EE E3.%
Z 48_Z0Z1 15_zZ96 0. 0ooo E0365164 EE 40.3
Totals: l00_0000 0.000 125233528
200 5
5 @
H
g
100 "
o
e % KT s 0 25 0
Minutes
Ret . Time Width
Peak Feak Result Time Offset Area Bep. 1/2 Etatus
Ho. Hane 0 {min} imin) {counts) Code (sec) Codes
1 EEZ_GEZER 7347 o.ooao EE8EE0Z EE z24_7
z 77.37T7E 15.721 a._ooa 88338560 EE 4L &
Totals: 100, 0000 0.000 114166162
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(S)-3-(2-hydroxy-5-methylphenyl)-3-phenylisoindolin-1-one (14)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

QO

Retention times: t; = 5,8 min; t, = 10,7 min.

200
150
B
E 100
50
0
5 o s 20
Minutes
Det. Time Width
Peak Peak Besult Time Offset Area Zep. LSfE Status
No. Name 9] (mirn) (mind {count=s) Code i(sec) Codes
1 50.7304 & 052 0.a0a FZ2GE4168 EE 1l6.1
z 492096 11.883 0.a0a F1831E556 BE Z3.9
Totals: l00. 0000 0. o000 G4G23ETE4d
200 E-’
>
z

100

—
-34 T

5 o s %0

Winutes

Ret. Time Width
Pealk Pealk RPesult Time Off=zet Area Sep. 152 Status
No. Name ] (mir) fmin) {counts) Code (sec) Codes
1 Z3.ZEZ9%8 L.784 o_ooo 18982686 EE 1L5._4
Z 7E.7702 10.676 0o_ooo BEZT3431Z2 EE E7.8

Totals: 1l00. 0000
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(S)-3-(5-(tert-butyl)-2-hydroxyphenyl)-3-phenylisoindolin-1-one (15)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 5,0 min; t, = 5,9 min.

200
8
> 3 "
P o
100
50
0
TS =
-26 T T T T
25 50 75 10.0
Minutes
Let. Time Width
Peak Peak Pesult Time Offset Area Sep. L/E Status
Mo Name [} (mir) [min) jocounts) Code (sec) Codes
1 E0.131Z% 4 7F8E 0._ooo Z134dE7E EE 11.%
z 43 8088 5_BE3 o_0oo 21777124 BE 13.Z2
Totals: 100. 0000 0000 43721356
400 o
5
°
300
=
g
200
]
°
100
0
a7 5 T » ) ;
Hinutes
Ret. Time Width
Paak Peak Dasult Time Nffzet Area Sep. 1fZ Status
Mo Name (] (mimn) {mirm) focount =) Code f{sec) Codes
1 ZE_BEDE &.008 0.o00 173EEGZE EE 13.0
z2 773494 £.911 0.o00o0 61216416 EE 15.%5
Totals: lo0_ 0000 0.o000 TIEZTZ04E
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(S)-3-(5-cyclohexyl-2-hydroxyphenyl)-3-phenylisoindolin-1-one (16)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 5,4 min; t, = 6,4 min.

150
2 b E
z By
100
50
—_ o~
2 b5 50 75 Tioo f2s
Minutes
Ret. Time Widch
Peak Peak Eesult Time Offset Area Sep. 1l/2 Status
Ho. Hame 3] {min} fmin} focounts) Code {(secy Codes
1 S0.E2778 5.239 0. o000 Z0Z235366 EE 14.0
z 49 7222 6_E273 [ Tu]i] 00710686 EE 16.Z
Totals: 100, 0000 0. o000 40266432
500
400
>
£ a0
200 g
1004
o
7 T T L
5 10 5 20
Minutes
Ret.. Time Width
Peak Peak Result Time Offset Area Zep. 1J7E Status
Ho. Hane i) {min lmin} foounts)  Code (sec) Codes
1 12.7691 £.3E9 0. ooo0 241023292 EE 15.Z2
=4 Bl.z309 6.373 0.000 104313120 EE 15.0
Totals: 100, 0000 0.000 1z2841EElZ
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(S)-3-(2-hydroxy-5-(trifluoromethyl)phenyl)-3-phenylisoindolin-1-one (17)

@ CF3 Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm
/ O Retention times: t; = 5,4 min; t, = 6,4 min.

Lol

\[Fanirariarytpoc  slehel + mzni fanaiivas (ro-pheot), 812019, mun © File: d:danijeltriarylipoc. alkehal + rzni fenoliirac (ho-ph-ct3), 9.1.2019, mun
& Channel: 2 = 254.00 nm Results
® Last recale: 16.1.2000 349
150+
]
:
100
.
E
50
a4
G % "o "5 G0 25
Minutes
Ret. Time Width
Peak Peak Bezult Time Offset Area Sep. L/E Status
Mo Mame 8] (min (min) {counts) Code i(sec) Codes
1 49 0857 14 156 o.oo0 40074112 EE 34.3
Z 50,9343 15.256 o.oo0 41600258 EE E1.3
Totals: 1000000 0. oo0 2le74400
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(S)-3-(2-hydroxy-5-(methylthio)phenyl)-3-phenylisoindolin-1-one (18)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 7,6 min; t, = 23,4 min.

600
2
I
500 s
400
>
g
300
200 b
100
.
? o 0 E7) k)
Minutes
LDet Time Widch
Paak Feak Result Time Off=zat Area Sep. 172 Status
Ho. Hame [} (min} {min} {counts)  Code (sec) Codes
1 £0.E820 7,204 0.000 128381904 EE Z4.7
Z 43 4120 ZE_ 604 0.000 135164768 EE £7.8
Totals: 100.d00a 0.000 Z73E4667E2
_ 4004 g
£ 8
300
200
100
o
o 5 fio is 20 B 50 ]
Minutes
Ret. Time Wideh
Peak Peak Result Time Offset Area Zep. 1/Z Status
No. Name ] (mirn) fming {count=) Code (sec) Codes
1 Z0.320432 T.E0L 0.o000 &174609¢6 EE Z7.4
Z 79.E9E7 23,401 0,000 Z4Z356944 EE &Z.1
Totals: l00. 0000 o.000 204102040
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(S)-3-(5-(benzyloxy)-2-hydroxyphenyl)-3-phenylisoindolin-1-one (19)

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 9,7 min; t, = 32,2 min.

100
§
75
>
g
50
251 b
A k) ] % T 50
Minutes
Pet. Time Width
Paak Paak Rasult Time Off=zat Area Sep. 1fZ Status
No. Nane [ (mimn) {mirm) jocount =) Code f{sec) Codes
1 49 2407 9. 3244 ZE1332704 EE Z9.6
z 50.7533 30.622 Z5508870 BB 103.3
Totals: 100.0000 0.000 El042E574
&
500+ =
o
e

2504

fo o To !
Minutes

Ret. Time Widch
Paak Faak Besult Time Offset Area Sep.  1f2 Status
No. Name ] (min) (min) {counts) Code (sec) Codes
1 31.8559 9.698 0.000 181Z40344 EE 3Z.5
4 65,1441 3E_ESZ 0.000 38763307E EE 10&6.5
Totals: 100, 0000 0.000 E&8340016
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(S)-3-(5-(4-bromophenoxy)-2-hydroxyphenyl)-3-phenylisoindolin-1-one (20)

mau

mau

400

300

200

100

7308

14020

Retention times: t; = 7,4 min; t, = 14,0 min.

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Minutes

Ret. Time Width
Paak Paak Rasult Time Offset Area Sep. 1S2 Status
No Nane ¥ (min) (min) {counts) Code (sec) Codes
1 431708 7.396 0.oo0 77094654 BE Z£1.7
4 50.8E94 14_0E3 o.oo0 BE39855E2 EBE 40.1
Totals: lo00. 000 0.000 1&eZl0s801
400
300
200
100
0
o % Tio s 20 k3
Minutes
Ret. Time Width
Peak Peak Pesult Time Offzset Area Sep. 1/2 Status
No Nawme ¥ (mind tmind {counts) Code (sec) Codes
1 19,2116 .47 0_ooo 2I83091&0 EE E7.4
z 20,7284 1z.371 0000 lEl0373z28 EE 43.8
Totals l00. 0000 0.000 199405488
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(S)-3-(2-hydroxy-5-(2-methoxyethoxy)phenyl)-3-phenylisoindolin-1-one (21)

? Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm
O E'HOH Retention times: t; = 6,9 min; t, = 11,1 min.
OMe

150
2
8
100+
®
504
o4
25 50 s foo 25 KET) N7
Hinutes
Det. Time Widch
Peak Peak Result Time Offset Area Sep. L1/E Status
Moo Name ] (min) (mind {count=s) Code (sec) Codes
1 E0.08236 &.593 Z9337130 EE E0.Z
Z 10.438 = bacicicl 4] EE E3.3
Totals: LEE70EES
a
150
% 100+ g
50
0
£ 3 0 5 20 5 5o 5
Minutes
Pet. Time Width
Peak Peak Besult Time Offset Area Sep. L/E Status
No. MName [} (min) (min) [ocounts) Code (sec) Codes
1 Z3.4105 &.377 0. ooo0 7087878 EE E4.5
Z 70,5835 11.114 0. ooo0 6501475Z EE 34.4
Totals: 100_ 0000 0.000 SZ10Z630
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Column: Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane,

flow rate 1.0 mL/min, 254 nm)

Retention times: t; = 26,9 min; t, = 39,8 min.

300+

200+

100+

27362

20581

(S)-3-(2-hydroxy-5-methoxyphenyl)-3-(p-tolyl)isoindolin-1-one (22)

20

Minutes

Ret . Time Width
Peak Peak Result Time 4ffset Area Sep. 1/2 Status
Mo. Name 9] (min? tminy (counts) {ode (sec) Codes
1 50-41E3 27.3k2 Oo.ooa aZsavaa BE 49.8
2 49.5837 40.581 o.ooa 4122339 BE 4al.b
Totals: 100.0000 0.ooo 16381061
100
75
3 3
2 |3
& E
50
25
0
;40574 Minutes
216 mAlL
u Yo "o ) %o
Minutes
Ret . Tine Width
Feak Peak Result Time Offset Area Sep. 12 Status
No . Name 0 Cminy Cminy (counts) <ode (sec) <{odes
1 39.0471 2k.A94 o.ooo 143 1942 BB 49.5
= E0.9529 39.76Y4 0.ooo 2235878 EE 7V&.b
Totals: 100.0000 o.000 IBETE1Y
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(S)-3-(5-bromo-2-hydroxyphenyl)-3-(4-chlorophenyl)isoindolin-1-one (23)

mAU

mAU

Column: OD, 10 % IPA in hexane, flow rate 1,0 mL/min, 254 nm

Retention times: t; = 6,5 min; t, = 11,8 min.

2004

150

100+

11520

s b0
Minutes
Ret. Tinme Width
Peak Peak Besult Time Offset Area Sep. L/E Status
No Name ¥ (min) (min) {counts) Code (sec) Codes
1 437311 6. 4587 0. o000 4E0EE03E EE EZ0.9
z E0.z083 11.523 0.000 45434156 EE 40.5
Totals: lo00. 0000 o.oo0 20430132
400
300 E
2004 g
1004
]
i 5 "o s 0
Minutes
Let Time Widch
Paak Faak Rasult Time Offset Area Sep. 1/2 Status
Ho Name ] tmir) tmin) {counts)  Code (sec) Codes
1 Z6.2929 &.499 o.ooo F9e8017z2 BE Z0.0
Z 73072 11.241 0000 111236024 EE 322.0
Totals: loo0. 0001 0.000 150316196
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(S)-3-(5-cyclohexyl-2-hydroxyphenyl)-3-(4-fluorophenyl)isoindolin-1-one (24)

Column: Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane,
flow rate 1.0 mL/min, 254 nm)

Retention times: t; = 8,5 min; t, = 9,8 min.

150+ @
¥
@
S
&
Ed
- 1004
z
[
50
0 J\ T T
|><: 127289 Minutes]
r:-1.97 mal
-2 T T T 1
5 10 15
Minutes
Ret . Time Width
Peak. Peak. Result Tine of fset Area sep. /2 Status
M. Nam e 9] tminy (miny (counts) <{ode (sec) <odes
1 50.2924% 8.459 o.oo00 1d19a70 BE 13.9
2 49.707b 9.bEY o.o00 1008011 BE 1L.7
Totals: 100.0000 o.o0oo0 20276681
1.254
3
&
1.004
0.75
=
<

0.50

0814

0.25+

®e 161821 Minutes]
f:-0.00055% AL
014 :

25 50 75 oo 125 5.0 7.5
Minutes
Ret . Time width
FPeak Peak Result Time dffset Area Zep. L2 Status
No. Mane 9] mind tminy (counts) Code (sec) <{odes
1 71.0518 a.554 o.ooa a909700 BB 14.9
= 2a&.94%a2 q9.814 o.ooa 3b300EkE BB 17.4
Totals: 100.0000 O.ooa 1253972k
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(S)-3-(1-hydroxynaphthalen-2-yl)-3-phenylisoindolin-1-one (25)

Column: Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane,
flow rate 1.0 mL/min, 254 nm)

Retention times: t; = 12,4 min; t, = 14,1 min.

200
2
150 g
>
z
100
504
.
= o U5 0
Minutes
Ret. Time Width
Peak Pealkr Result Time Off=zet Area Sep. 172 Status
No Name ] tmind tmind {count=) Code i(sec) Codes
1 43 7303 1z _ 346 a_aoa F9221500 EE Z1.3
z EO_zoa7 14_421 o_ooo B9LE191E BE Z5.7
Totals: loo_ o000 o_ooo 7aT7241e
500+
>
z £
250 3
kT s 20
Minutes
Det. Time Width
Time Offsat Area Sep. 1lJSZ Status
(min) (min) tcounts) Code (sec) Codes
1z.3739 0.oo0o0 ET7EELED EE Z4.Z
14.111 107e01lz1le BE EZ7.%5

Totals:

175357336
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(S)-3-(6-hydroxybenzo[d][1,3]dioxol-5-yl)-3-phenylisoindolin-1-one (26)

mAL

Column: Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane,

flow rate 1.0 mL/min, 254 nm)

Retention times: t; = 19,5 min; t, = 24,0 min.

200

150

100

19684

23208

B0

Minutes

Ret. Time Width
Peak Peak Fesult Time Offset Area Sep. 12 Status
Ho Name ] (min) (min) {counts)  Code (sec) Codes
1 43 0085 13.684 ET467104 EE 33.5
z E0_3315 E3.E36 E3T3Z468 EE 33.0
Totals: 0.000 117283572
100
5 H
50
0
-22 T T T T T T
5 10 "5 0 25 3
Minutes
Ret. Time Width
Peak Peak Fesult Time Offset Area Sep. 12 Status
No Nane ] (min) (min {counts) Code (sec) Codes
1 43216 19.471 ZO9TEEEE EE 327.3
z L& 6834 74.038 BIEEZE4E0 EE 44.6

Totals:

lo0. 0000

BIZNZETE
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(S)-3-(3-(tert-butyl)-2-hydroxy-5-methoxyphenyl)-3-(3- methoxyphenyl)isoindolin-1-one

(27)

>
E4
£

Column: Daicel Chiralpack IC-3 (0.46 cml.D. x 25 cmL)], 10 % IPA in hexane,

flow rate 1.0 mL/min, 254 nm)

Retention times: t; = 17,2 min; t, = 18,4 min.

300
©
a ~
n
200-| h §
100
" T
#: 23.1854 Minutes
T:-3.24mAl
-40 T T L
10 20 30
Minutes
Ret. Time Width
Peak FPeak Result Time Gffset Area P10 /2 Ttatus
Mo Mame 9] Cminy Cminy tcounts) {ode (secr <{odes
L 45, +4a0 L7 .-30B 0O.0oo 3383710 BvY 31.7
2 50. 5520 8. 467 0.0oo 3459253 YB  34.8
Totals: 100. 0000 0.ooo bBA4Z9E3
400 o
b
[
300
a
g
@
200
100-]
# 184332 Minutes|
. 222 mal)
Peak M.
0 W “Gera 41228
Area: S84 AL sec
“width: 29.8 sec
-58 T T T T
5 10 15 20
Minutes
Ret. Time Width
Peak Peak Result Time 4ffset Area Sep. 1/2 Status
Mo. Mame [$] tming tminy (counts) f{ode (sec) <odes
1 58.1739 17.212 O.oo0 Y9E1L36Y BE 27.5
= 41.8261 18.439 O.o0o00 3567137 BE 29.8
Totals: 100.0000 0.ooo0 a52a50L
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(S)-4-chloro-2-(1-(3,5-dimethylphenyl)isoindolin-1-yl)phenol (30)

Column: Daicel Chiralpak IA-3 (2.1 mmI.D. x 250 mmL)], 5 % IPA in hexane,
flow rate 0.3 mL/min, 225 nm). 82:18 e.r.

Retention times: t; = 5,6 min; t, = 6,8 min.

| = 2 1 PDA Multi 1 225nm,4nm)|
=
] ENE
150+ s [z
] iy 2%
" s O
100+
S50+
al Moo o
s o e A L e e e o e e e e e e I m s e e e R
0,0 2,5 5,0 7.5 10,0 12,5 15,0 17,5 20,0
min
Peak Table
PDA Chl 225nm
 Peak# Ret. Time | Peak Start | Peak End | Cone. | Height | Area | Area%
1 3,377 5.304 | 6.472 | 49,941 | 178510 2775274 | 49.941
2 6,761 6,472 | 8,192 50,059 169544 2781780 50,059
Total _ _ _ _ 348054 5557054 100,000
1 & 1 PDA Multi 1 225nm,4nmj
7 ]
250- o
. w
4 =]
] k.
200+ )
150-]
b wy
4 =y}
[‘H—,
1 s
100+ -
1 <
b Wy
J [
i ¥y
50
(,_:__J“'\wm
L o e L e oo e e B e e e e e e
0,0 2.5 5,0 T 10,0 12,5 15,0 17,5 20,0
min
Peak Table
PDA Chl 225nm } ) ) )
Peak# | Ret. Time | Peak Start | Peak End | Conc. | Height | Area | Area%
1] 5.565 | 5,272 6.488 | 82,205 | 2725931 4158669 82.205
2] 6,754 | 6,488 | 7,864 17,795 | 53414 900217 17,795
Total| | | | | 326007 | 5058885 100,000
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