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Materials and Methods:

Unless otherwise stated, all reactions were performed in oven-dried glassware fitted with
rubber septa under an inert atmosphere and were stirred with Teflon-coated magnetic stirring
bars. Liquid reagents and solvents were transferred via syringe using standard Schlenk
techniques. Tetrahydrofuran (THF), toluene, and diethyl ether (Et2O) were distilled over
sodium/benzophenone ketyl. Dichloromethane (CH2Cl), and CHCIs were distilled over
calcium hydride. All other solvents and reagents were used as received unless otherwise noted.
Reaction temperatures above 23 °C refer to oil bath temperature. Thin-layer chromatography
was performed using silica gel 60 F-254 pre-coated plates (0.25 mm) and visualized by UV
irradiation. Silica gel of particle size 100-200 mesh was used for column chromatography. tH,
13C, spectra were recorded using 400, 500, and 700 MHz spectrometers. Chemical shifts (5)
are reported in ppm relative to the residual solvent (CDCls) signal (5 = 7.26 ppm for *H NMR
and & = 77.0 ppm for *C NMR) and (DMSO-ds) signal (5 = 2.50 ppm for *H NMR and & =
39.9 ppm for 3C NMR). Data for *H NMR spectra are reported as follows: chemical shift
(multiplicity, coupling constants, and a number of hydrogen). Abbreviations are as follows: s
(singlet), d (doublet), t (triplet), g (quartet), quint (quintet), sept (septet), m (multiplet), br
(broad). High-Resolution Mass Spectrometry (HRMS) data were recorded on TOF-Q-Il mass
spectrometer. Optical rotations were measured on a commercial automatic polarimeter. The
enantiomeric ratio was determined by chiral HPLC analysis with Daicel Chiralcel OD-H and
Daicel Chiralpak IA, IC, ID, AD-H, AS-H columns.



General Procedure for the Synthesis of 3-hydroxyisoindolin-1-ones (2a-0):

3-Hydroxyisoindolin-1-ones (2a-0) were prepared according to the literature known

procedure. 2
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Figure 1. Structure of various substituted 3-hydroxyisoindolin-1-ones.

General Procedure for the Synthesis of 3-hydroxyisoindolin-1-ones (2a-n):!2
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A solution of aryl/alkyl bromide (4.0 equiv) in THF (15 mL) was taken in an oven-dried RB
flask and cooled to —78 °C. The n-butyllithium solution (4.0 equiv, 1.6 M in hexane) was then
slowly added at the same temperature and stirred for 30 min. A solution of phthalimide (1.0
equiv, 500 mg) in THF (15 mL) was added in one portion and stirred for another 15 min at —
78 °C. The reaction mixture was then brought to room temperature and stirred for 4 h. Upon

completion (monitored by TLC), the reaction mixture was quenched with saturated NH4Cl



solution and acidified by 1N HCI to pH 5.0. The aqueous solution was extracted with ethyl
acetate (thrice). The combined organic layers were washed with brine and dried over anhydrous
Na>SO4 and concentrated in vacuo. The pure product was obtained by washing the crude
product with CH»Clz/hexane (1:3, v/v) as a solvent.

General Procedure for the Synthesis of 1,3-dicarbonyl compounds (3a-j):
Dicarbonyl compounds 3a-h were prepared according to the literature known procedure and

3i-j is commercially available.?
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Figure 3.8. Structure of various dicarbonyl compounds

General Procedure for the Synthesis of dicarbonyl compounds (3a-h):
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Step-1: To a solution of ketones (5 mmol,1 equiv) in THF (20 mL), sodium hydride (10 mmol)
was added slowly at 0 °C. Then ester (5 mmol,1 equiv) was added dropwise to the solution at
0 °C. The mixture was stirred at ambient temperature for 4 h. Then the mixture was transferred
to the ice-water (50 mL) and acidified by aqueous 3M HCI and extracted with EtOAc (50 mL
x 3). The total organic layer was dried by sodium sulfate and evaporated under reduced
pressure. The diketone product was purified by column chromatography.
Step-11: The diketone (1 equiv, 5 mmol) and Selectfluor(1 equiv, 5 mmol) was added in
CH3CN (30 mL). Then the mixture was refluxed for 4 h for the full consumption of diketone
monitoring by TLC. After consumption of diketone solvent was evaporated under reduced
pressure, then extracted in DCM and wish with water and dried over NaxSOa. The product was
purified by column column chromatography.
2-fluoro-1,3-di(furan-2-yl)propane-1,3-dione (3e): Pale yellow solid, 956 mg, 86% yield. Rt
O O = 0.58 (40% EtOAc in hexanes) MP: 70-72 °C. 'H NMR (400
S O MHz, CDCl3) 5 7.69 (s, 2H), 7.54 (s, 2H), 6.65 — 6.55 (m, 2H),
6.17 (d, J = 48.4 Hz, 1H). 3C NMR (100 MHz, CDCl3) 5 178.3
(d, J = 21.6 Hz), 149.2, 148.8, 122.7 (d, J = 5.9 Hz), 113.0, 94.3
(d, J=198.5 Hz). 1°F NMR (375 MHz, CDCls)  -192.9. HRMS (ES+): Exact mass calcd for
C11H7FNOsNa[M+Na]*: 245.0221 Found: 245.0222.

General procedure for the enantioselective synthesis of 1,3-dione-based isoindolinones(4):

? o)
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In a round-bottomed flask, 3-aryl-3-hydroxyisoindolinones 2 (0.2 mmol, 1 equiv),
catalyst PA4 (5 mol %), 1,3-dicarbonyls 3 (0.3 mmol, 1.5 equiv) and 50 mg 4A MS
were taken and anhydrous p-xylene (2.0 mL) was added to it. The mixture was stirred
at room temperature (25 °C) for 24 h under a nitrogen atmosphere. After completion of
the reaction (monitored by TLC), the residue was charged over a column packed with
silica gel and purified by flash column chromatography using ethyl acetate and hexane

as eluents to get the products 4.



(S)-2-fluoro-2-(3-oxo-1-phenylisoindolin-1-yl)-1,3-diphenylpropane-1,3-dione(4a):  Pale
yellow solid, 88.09 mg, 98% vyield. R = 0.37 (40% EtOAc in
hexanes) MP: 178-180 °C. [a]p?? = +373.43 (CHClIs, ¢ = 0.9633 for
93% ee). HPLC (Chiracel ODH , n-hexane/ iso-propanol = 90/10,
1.0 mL/min, 254 nm): tr = 16.22 min (major), 13.84 min (minor). *H
NMR (500 MHz, CDCl3) & 7.72 (t, J = 7.4 Hz, 3H), 7.60 (dd, J =
8.0, 4.6 Hz, 4H), 7.55 (t, J = 7.6 Hz, 2H), 7.51 (s, 1H), 7.40 (dt, J =
16.3, 7.7 Hz, 4H), 7.30 — 7.27 (m, 2H), 7.24 (s, 2H), 7.19 (t, J = 7.7 Hz, 2H). 13C NMR (175
MHz, CDCl3) 6 193.5 (d, J = 25.4 Hz), 191.2 (d, J = 23.4 Hz), 169.3, 146.4, 139.5(d, J = 2.6
Hz), 135.2 (d, J = 3.9 HZz), 134.3 (d, J = 3.4 Hz), 134.1, 133.4, 132.3, 131.2, 129.7, 129.6 (d, J
= 2.1 Hz), 129.6, 129.4, 129.0, 128.8, 128.2, 128.2, 126.2 (d, J = 3.5 Hz), 125.9 (d, J = 5.7 H2),
124.1, 108.5, 107.2, 69.4 (d, J = 23.5 Hz). %F NMR (375 MHz, CDCl3) & -151.5. HRMS
(ES+): Exact mass calcd for CaoH21FNO3[M+H]": 450.1500 Found: 450.1525.

(S)-2-fluoro-2-(3-oxo-1-phenylisoindolin-1-yl)-1,3-di-p-tolylpropane-1,3-dione(4b):

CHs White solid, 90.73 mg, 95% vyield. Rs = 0.510 (40% EtOAc in
0 hexanes) MP: 60-62 °C. [a]o? = +307.196 (CHCls, ¢ = 1.07
O for 83% ee). HPL.C (Chiracel ODH , n-hexane/ iso-propanol =

80/20, 1.0 mL/min, 254 nm): tr = 10.05 min (major), 8.73 min
O F (minor). IH NMR (700 MHz, CDCls) & 7.78 (d, J = 26.0 Hz,

O - 2H), 7.69 — 7.57 (m, 5H), 7.52 (d, J = 8.0 Hz, 2H), 7.45 (t, J =
7.7Hz, 1H), 7.30 (t, J = 7.7 Hz, 2H), 7.24 (d, J = 15.3 Hz, 2H),
7.15 (d, J = 8.1 Hz, 2H), 6.99 (d, J = 8.1 Hz, 2H), 2.35 (s, 3H), 2.28 (s, 3H). 3C NMR (175
MHz, CDCl3) 6 192.7 (d, J = 25.0 Hz), 190.6 (d, J = 23.4 Hz), 169.6 (d, J = 3.2 Hz), 146.6,
145.3, 144.5, 139.5, 132.4 (d, J = 3.9 Hz), 132.3, 131.7 (d, J = 3.6 Hz), 131.2, 130.3, 129.9,
129.9,129.8,129.4,129.3,129.1, 128.9, 128.9, 128.1, 126.2, 126.0 (d, J = 5.Hz), 124.0, 108.4,
107.2, 69.6 (d, J = 23.7 Hz), 218, 21.7. HRMS (ES+): Exact mass calcd for
Ca1H24FNOsK[M+K]*: 516.1372 Found: 516.1395.

4b



(S)-2-fluoro-1,3-bis(4-fluorophenyl)-2-(1-(3-methoxyphenyl)-3-oxoisoindolin-1-

F yl)propane-1,3-dione(4c): White solid, 91.75 mg, 89% yield. Rt

o O = 0.44 (40% EtOAc in hexanes) MP: 100-102 °C. [o]p? =

O NH +171.62 (CHCIs, ¢ = 0.32 for 81% ee). HPLC (Chiralpak ASH ,
0 n-hexane/ iso-propanol = 50/50, 1.0 mL/min, 254 nm): tr = 45.09

MeO o g min (major), 17.67 min (minor). *H NMR (700 MHz, CDCls) §

4c O £ 7.80-7.74 (m, 2H), 7.72 (d, J = 5.1 Hz, 1H), 7.65 (dd, J = 8.6,
5.3Hz,2H), 7.55(d,J=7.5Hz, 1H), 7.46 (t, J = 7.6 Hz, 1H), 7.43 (s, 1H), 7.31 (t, J = 7.5 Hz,
1H), 7.19 (d, J = 5.7 Hz, 2H), 7.12 (s, 1H), 7.06 (t, J = 8.4 Hz, 2H), 6.85 (t, J = 8.4 Hz, 2H),
6.78 (dt, J = 6.3, 2.8 Hz, 1H), 3.69 (s, 3H). 13C NMR (175 MHz, CDCl3) § 191.5 (d, J = 25.1
Hz), 189.4 (d, J = 23.8 Hz), 169.2, 167.0, 166.4, 165.5, 165.0, 160.0, 146.2, 141.1 (d, J = 2.8
Hz), 132.8 — 132.6 (m), 132.5, 132.5 (d, J = 3.4 Hz), 132.4, 131.2 (d, J = 4.3 Hz), 130.5 (t, J =
3.3 Hz), 130.2, 129.6, 126.1, 124.2, 117.8 (d, J = 6.6 Hz), 116.2 (d, J = 22.1 Hz), 115.6 (d, J =
21.7 Hz), 113.3,111.9 (d, J = 5.2 Hz), 108.7, 107.5, 69.3 (d, J = 23.3 Hz), 55.3. HRMS (ES+):
Exact mass calcd for C3oH20F3NOsNa[M+Na]*: 538.1237 Found: 538.1230.

(S)-2-fluoro-2-(3-oxo-1-phenylisoindolin-1-yl)-1,3-di-m-tolylpropane-1,3-dione
o CH, (4d):White solid, 89.77 mg, 94% yield. Rt = 0.44 (40% EtOAc in
O NH hexanes) MP: 158-160 °C. [o]p? = -14.77. (CHCls, ¢ = 0.44 for
80% ee). HPLC (Chiralcel ODH , n-hexane/ iso-propanol = 90/10,

‘1, O
O F 1.0 mL/min, 254 nm): tg = 16.52 min (major), 13.31 min (minor). *H
° O NMR (400 MHz, CDCls) § 7.73 (dd, J = 7.7, 2.6 Hz, 1H), 7.62 (d, J
4d [ =7.7Hz2H),7.58(d,J=7.2Hz, 2H), 7.53 (d, I = 9.5 Hz, 2H), 7.43
3

(t, J = 8.0 Hz, 2H), 7.37 — 7.27 (m, 4H), 7.21 (dd, J = 17.4, 7.4 Hz,
4H), 7.08 (t, J = 7.7 Hz, 1H), 2.28 (s, 3H), 2.21 (s, 3H). 13C NMR (100 MHz, CDCl3) § 193.6
(d, J = 25.5 Hz), 191.4 (d, J = 23.6 Hz), 169.3, 146.5, 139.5, 138.6, 137.9, 135.1 (d, J = 3.7
Hz), 134.8, 134.3 (d, J = 3.7 Hz), 134.1, 132.1, 131.2, 130.1, 130.0 (d, J = 3.3 Hz), 129.2,
128.9, 128.5, 128.0 (d, J = 3.9 Hz), 126.7 (dd, J = 7.2, 5.4 Hz), 126.2, 125.9 (d, J = 5.5 Hz),
123.9, 108.8, 106.7, 69.4 (d, J = 23.7 Hz), 21.3, 21.2. **F NMR (375 MHz, CDCls) § -150.9.
HRMS (ES+): Exact mass calcd for C3:H22FNO3Na[M+Na]*: 500.1632 Found: 500.1621.



(S)-2-fluoro-1,3-di(furan-2-yl)-2-(3-oxo-1-phenylisoindolin-1-yl)propane-1,3-dione(4e):
Pale yellow solid, 58.39 mg, 68% vyield. Rf = 0.11 (40% EtOAc in
O  hexanes) MP: 171-173 °C. [a]p?? = +253 (CHClIs, ¢ = 2.03 for 26% ee).
HPLC (Chiralpak ADH , n-hexane/ iso-propanol = 60/40, 1.0 mL/min,
254 nm): tr = 49.08 min (major), 26.26 min (minor).!H NMR (400 MHz,
|/ CDCl3) 8 7.81 (d, J=5.1 Hz, 1H), 7.65 (d, J = 7.8 Hz, 4H), 7.58 (s, 1H),
7.50 (t, J = 7.6 Hz, 1H), 7.45 (s, 1H), 7.35 (t, J = 7.1 Hz, 2H), 7.28 (d, J
=7.3Hz, 1H), 7.23 (d, J = 6.9 Hz, 2H), 7.16 (t, J = 3.8 Hz, 1H), 6.48 (d, J = 2.8 Hz, 1H), 6.36
(d, J=4.7 Hz, 1H). 3C NMR (100 MHz, CDCl3) 6 179.2 (d, J = 24.6 Hz), 176.9 (d, J = 25.7
Hz), 169.1, 149.5 (d, J = 4.1 Hz), 149.4 (d, J = 3.2 Hz), 148.8, 148.4, 146.0, 138.5(d, J = 2.6
Hz), 132.3, 131.1, 129.5, 128.9, 128.3, 126.3 (d, J = 5.5 Hz), 125.9 (d, J = 3.6 Hz), 124.1,
122.8,122.7 (d, J = 3.6 Hz), 122.6, 112.9 (d, J = 2.1 Hz), 112.5 (d, J = 2.2 Hz), 105.4, 103.3,
68.9 (d, J = 23.3 Hz). ®F NMR (375 MHz, CDCls) 6 -157.7. HRMS (ES+): Exact mass calcd
for C2sH17FNOs[M+H]*: 430.1085 Found: 430.1114.

-0
o)

(S)-2-(3-0x0-1-phenylisoindolin-1-yl)-1,3-diphenylpropane-1,3-dione(4f):  White solid,

0 83.70 mg, 97% vyield. R = 0.26 (40% EtOAc in hexanes) MP: 231-233

NHo  C [a]o? = +416.90 (CHClIs, ¢ = 0.33 for 93% ee). HPLC (Chiralpak

Ph:,(Z(Ph IA , n-hexane/ iso-propanol = 60/40, 1.0 mL/min, 254 nm): tr = 15.15

Ph™ Y, min (major), 9.94 min (minor). *H NMR (500 MHz, DMSO-ds) & 8.60

af (s, 1H), 8.03 (d, J = 7.7 Hz, 2H), 7.99 (d, J = 7.7 Hz, 2H), 7.85 (d, J =

7.8 Hz, 3H), 7.61 (t, J = 7.4 Hz, 1H), 7.47 (dq, J = 15.6, 7.5 Hz, 4H), 7.35 - 7.25 (m, 6H), 7.19

(t, J=7.3 Hz, 1H), 7.12 (t, J = 7.4 Hz, 1H). 3C NMR (125 MHz, DMSO-ds) & 194.3, 193.5,

168.4, 148.0, 142.5, 136.0 (d, J = 25.4 Hz), 133.9, 133.4, 131.6, 130.3, 129.0, 128.7, 128.6,

128.3, 128.2, 127.2, 124.8, 124.7, 122.5, 67.5, 60.3. HRMS (ES+): Exact mass calcd for
Co9H21NO3Na[M+Na]*: 454.1414 Found: 454.1411.

(S)-2-(3-0x0-1-phenylisoindolin-1-yl)-1,3-bis(4-(trifluoromethyl)phenyl)propane-1,3-
dione(4g): White solid, 99.87 mg, 88% vyield. Rf = 0.63 (40%
EtOAC in hexanes) MP: 212-214 °C. [a]p?? = +194.24 (CHClI3, ¢

CF;
e
O NH =0.33 for 43% ee). HPL.C (Chiralpak IA , n-hexane/ iso-propanol
o = 70/30, 1.0 mL/min, 254 nm): tr = 16.42 min (major), 6.51 min
o O (minor). *H NMR (500 MHz, DMSO) § 8.89 (s, 1H), 8.22 (d, J =
g CF;

8.0 Hz, 2H), 8.07 (d, J = 8.0 Hz, 2H), 7.91 (d, J = 8.1 Hz, 2H),
4



7.80 (t, J=7.4 Hz, 3H), 7.63 (d, J = 8.0 Hz, 2H), 7.57 (s, 1H), 7.29 (dt, J = 22.3, 7.9 Hz, 4H),
7.20 (t, J = 7.3 Hz, 1H), 7.10 (t, J = 7.4 Hz, 1H). 3C NMR (125 MHz, DMSO-ds)  194.4,
193.8,168.4,147.7,142.2,139.5,139.3,133.2, 132.2, 131.7, 130.4, 129.2, 129.0, 128.7, 128.4,
127.3,126.2,125.1, 124.8, 124.7, 122.6, 122.5, 67.4, 61.9. °F NMR (375 MHz, DMSO-ds) &
-61.8, -61.9. HRMS (ES+): Exact mass calcd for CaiH2FsNO3[M+H]": 568.1342 Found:
568.1345.

(S)-1,3-bis(4-chlorophenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)propane-1,3-dione(4h):

Cl White solid, 91.06 mg, 91% vyield. Rf = 0.40 (40% EtOAc in
0 hexanes) MP: 216-218 °C. [a]p?? = +79.11 (CHClIs, ¢ = 0.38 for
O 90% ee). HPL.C (Chiralpak 1A , n-hexane/ iso-propanol = 60/40,

1.0 mL/min, 254 nm): tr = 22.33 min (major), 7.98 min (minor).

o 'H NMR (500 MHz, DMSO-de) 4 8.71 (s, 1H), 7.99 (dd, J = 20.5,

O 8.3 Hz, 4H), 7.81 (t, J = 7.5 Hz, 3H), 7.60 (d, J = 8.2 Hz, 2H),

7.42 (s, 1H), 7.34 (dt, J = 25.8, 8.1 Hz, 6H), 7.18 (dt, J = 15.2,

7.3 Hz, 2H). 3C NMR (175 MHz, DMSO-ds) 6 193.2, 192.8, 168.4, 147.9, 142.3, 139.0, 138.5,

134.8,134.6,133.3, 132.4,131.8, 130.6, 130.4, 130.1, 129.4, 129.3, 129.0, 128.7, 128.5, 128.3,

128.2, 127.3, 125.5, 124.8, 124.7, 122.7, 67.5, 60.8. HRMS (ES+): Exact mass calcd for
C2oH19CI2NO3Na[M+Na]*: 522.0634 Found: 522.0642.

4h Cl

(S)-3-(3-0x0-1-phenylisoindolin-1-yl)pentane-2,4-dionePale(4i): White solid, 59.01 mg,

0 96% yield. Rf = 0.2 (50% EtOAc in hexanes) MP: 70-72 °C. [o]p? =

©:/‘<NH cH +306.30 (CHCI3, ¢ = 0.91 for 81% ee). HPLC (Chiralpak ODH , n-
3

Ph”// 5 hexane/ iso-propanol = 80/20, 1.0 mL/min, 254 nm): tg = 10.50 min

o CH, (major), 13.12 min (minor). *H NMR (500 MHz, CDClz) & 7.81 (s, 1H),
4i 7.75 (s, 1H), 7.57 — 7.52 (m, 2H), 7.48 (d, J = 8.1 Hz, 2H), 7.42 (ddd, J =
8.0, 5.7, 2.6 Hz, 1H), 7.31 (t, J = 7.6 Hz, 2H), 7.23 (t, J = 7.3 Hz, 1H), 5.29 (s, 1H), 2.15 (5,
3H), 1.81 (s, 3H). 3C NMR (175 MHz, CDCl3) & 202.6, 199.9, 169.7, 148.3, 140.9, 132.8,
130.3, 129.4, 129.2, 128.2, 125.9, 124.6, 124.3, 122.9, 71.8, 66.8, 32.0, 31.4. HRMS (ES+):

Exact mass calcd for C19H1sNO3[M+H]*: 308.1281 Found: 308.1252.



(S)-4-(3-ox0-1-phenylisoindolin-1-yl)heptane-3,5-dionePale(4j): White solid, 38.90 mg,
0 58% yield. Rf = 0.16 (40% EtOAc in hexanes) MP: 238-240 °C. [a]p® =
©¢NH o  1373.320 (CHCIs, ¢ = 0.54 for 80% ee). HPLC (Chiralpak ADH , n-
ﬁEt hexane/ iso-propanol = 70/30, 1.0 mL/min, 254 nm): tr = 12.21 min
(major), 15.70 min (minor). *H NMR (500 MHz, CDCls3) § 7.79 (d, J =
4j 7.5 Hz, 1H), 7.73 (s, 1H), 7.52 (d, J = 4.1 Hz, 2H), 7.48 (d, J = 7.6 Hz,
2H), 7.42 (dt, J = 8.0, 4.1 Hz, 1H), 7.32 (t, J = 7.8 Hz, 2H), 7.24 (t, J = 7.3 Hz, 1H), 5.23 (s,
1H), 2.48 — 2.33 (m, 2H), 2.29 — 2.18 (m, 1H), 1.98 — 1.87 (m, 1H), 0.93 (t, J = 7.2 Hz, 3H),
0.68 (t, J = 7.1 Hz, 3H). 3C NMR (175 MHz, CDCls) & 205.1, 202.2, 169.6, 148.3, 141.0,
132.6, 130.5, 129.3, 129.1, 128.1, 124.6, 124.4, 122.8, 70.6, 70.6, 66.9, 38.3, 38.0, 7.7, 7.5.
HRMS (ES+): Exact mass calcd for C21H21NOsNa[M+Na]": 358.1414 Found: 358.1416.

(S)-4-(1-(4-fluorophenyl)-3-oxo0-2,3-dihydro-1H-benzo[f]isoindol-1-yl)heptane-3,5-
0 dione(4k):White solid, 79.07 mg, 98% vyield. R = 0.22 (40%
OO NH g EtOAcin hexanes) MP: 88-90 °C. [a]p? = +228.32 (CHCl3, ¢ =
., o 0.62 for 88% ee). HPLC (Chiralpak IA , n-hexane/ iso-propanol
o £ = 50/50, 1.0 mL/min, 254 nm): tr = 10.09 min (major), 9.14 min
E (minor). 'H NMR (500 MHz, CDCls) & 8.34 (s, 1H), 7.97 (d, J =
4k 8.0 Hz, 1H), 7.84 (d, J = 35.2 Hz, 3H), 7.65 — 7.49 (m, 4H), 7.03
(t, J=8.3 Hz, 2H), 5.28 (s, 1H), 2.43 (dd, J = 23.4, 7.3 Hz, 2H), 2.18 (d, J = 17.5 Hz, 1H), 1.93
(dd, J = 18.2, 8.0 Hz, 1H), 0.97 (t, J = 7.1 Hz, 3H), 0.63 (t, J = 7.1 Hz, 3H). 3C NMR (175
MHz, CDCl3) 6 205.3, 202.2, 169.3, 163.1, 161.7, 143.4, 137.8, 135.4, 133.2, 129.8, 128.4 (d,
J = 4.6 Hz), 128.0, 127.3, 126.3 (d, J = 8.2 Hz), 125.5, 122.1, 116.3 (d, J = 21.6 Hz), 71.5,
66.4, 38.4, 38.0, 31.1, 7.8, 7.6. °F NMR (375 MHz, CDCls) 6 -114.2. HRMS (ES+): Exact

mass calcd for CasH23FNOs [M+H]*: 404.1656 Found: 404.1679.

(S)-4-(5,6-dichloro-3-oxo0-1-phenylisoindolin-1-yl)heptane-3,5-dione(4l):  White  solid,
64.68 mg, 80% yield. Rf = 0.43(40% EtOAc in hexanes) MP: 160-
162 °C. [a]p?? = +186.216 (CHClIs, ¢ = 0.37 for 95% ee). HPLC
(Chiralpak ADH , n-hexane/ iso-propanol = 60/40, 1.0 mL/min, 254
nm): tr = 7.70 min (major), 9.90 min (minor). *H NMR (500 MHz,
CDCl3) 6 7.85 (d, J = 4.4 Hz, 2H), 7.63 (s, 1H), 7.44 (d, J = 7.7 Hz,
2H), 7.35 (t, J = 7.7 Hz, 2H), 7.28 (d, J = 7.7 Hz, 1H), 5.18 (s, 1H),
2.47 (dg, J = 14.4, 7.2 Hz, 1H), 2.38 (ddd, J = 18.7, 9.6, 6.0 Hz, 2H), 2.06 (dq, J = 18.6, 7.1
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Hz, 1H), 0.93 (t, J = 7.2 Hz, 3H), 0.79 (t, J = 7.1 Hz, 3H). 3C NMR (125 MHz, CDCl3) &
205.2,201.8,167.5, 147.6,140.1, 137.1,134.1, 130.4, 129.6, 128.6, 126.3, 126.3, 125.1, 125.1,
124.3, 70.2, 70.2, 66.6, 38.6, 38.0, 7.8, 7.5. HRMS (ES+): Exact mass calcd for
C21H19CI,NO3Na[M+Na]*: 426.0634 Found: 426.0618.

(S)-2-fluoro-2-(3-oxo-1-(p-tolyl)isoindolin-1-yl)-1,3-di-p-tolylpropane-1,3-dione(4m):

CHs White solid, 89.46 mg, 91% vyield. Rt = 0.63 (40% EtOACc in
o] O hexanes) MP: 98-100 °C. [o]p?? = +272.390 (CHCls, ¢ = 0.54 for
O NH 80% ee). HPLC (Chiralcel ODH , n-hexane/ iso-propanol =

60/40, 1.0 mL/min, 254 nm): tr = 18.98 min (major), 15.47 min
o d (minor). 'H NMR (400 MHz, CDCl3) 8 7.72 (d, J = 6.7 Hz, 1H),

O cH, 7.66 (d, J = 7.8 Hz, 2H), 7.57 (d, J = 7.6 Hz, 1H), 7.47 (dg, J =
22.3, 7.8 Hz, 6H), 7.29 (d, J = 7.6 Hz, 1H), 7.16 (d, J = 8.0 Hz,
2H), 7.07 (d, J = 8.0 Hz, 2H), 6.99 (d, J = 8.0 Hz, 2H), 2.36 (s, 3H), 2.28 (d, J = 12.0 Hz, 6H).
13C NMR (100 MHz, CDCl3) 8 192.9 (d, J = 25.1 Hz), 190.6 (d, J = 23.4 Hz), 169.3, 146.9,
145.3, 144.4, 137.8, 136.6 (d, J = 2.6 Hz), 132.5 (d, J = 3.7 Hz), 132.2, 131.8 (d, J = 3.6 Hz),
131.3,129.9 (dd, J = 6.5, 3.4 Hz), 129.6, 129.5, 129.2, 128.9, 126.1 (d, J = 3.4 Hz), 125.9 (d,
J=5.6 Hz), 124.0, 106.8, 69.3 (d, J = 23.8 Hz), 21.8, 21.7, 21.0. **F NMR (375 MHz, CDCls)
8 -150.8. HRMS (ES+): Exact mass calcd for Cs2HsFNOsNa[M+Na]*: 514.1789 Found:
514.1751.

HsC 4m

(S)-2-(1-(3,5-dimethylphenyl)-3-oxoisoindolin-1-yl)-2-fluoro-1,3-di-p-tolylpropane-1,3-

CH3 dion(4n): White solid, 91 mg, 90% yield. Rf = 0.53 (40%

0o O EtOAcC in hexanes) MP: 115-117 °C. [a]p?? = +24.35 (CHCls,

O NH c = 1.33 for 88% ee). HPLC (Chiralpak IA , n-hexane/ iso-
T Ng propanol = 60/40, 1.0 mL/min, 254 nm): tr = 14.96 min

H,C o ] (major), 7.72 min (minor). *H NMR (500 MHz, CDCl3) 6 7.71
2:3 O ch, (0d,J=7.8,26Hz, 1H), 7.64 (dd, J = 8.3, 2.2 Hz, 2H), 7.56

(d, J = 7.6 Hz, 1H), 7.50 (d, J = 7.9 Hz, 2H), 7.44 (t, J = 7.6

Hz, 1H), 7.40 (s, 1H), 7.28 (t, J = 7.8 Hz, 1H), 7.17 (d, J = 7.9 Hz, 4H), 6.98 (d, J = 8.0 Hz,
2H), 6.85 (s, 1H), 2.37 (s, 3H), 2.29 (s, 3H), 2.20 (s, 6H). 3C NMR (175 MHz, CDCl3) § 193.2
(d,J=25.3Hz),190.7 (d, J =23.4 Hz), 169.4, 146.9, 145.1, 144.4,139.5 (d, J = 2.8 Hz), 138.4,
132.6 (d, J = 3.8 Hz), 132.2, 132.0 (d, J = 3.5 Hz), 131.2, 129.9 (d, J = 7.3 Hz), 129.8, 129.8
(d, J = 5.5 Hz), 129.4, 129.2, 128.9, 126.2 (d, J = 3.3 Hz), 124.0, 123.6 (d, J = 5.3 Hz), 108.5,
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107.3, 69.4 (d, J = 23.5 Hz), 21.9, 21.7, 21.6. *%F NMR (375 MHz, CDCls3) § -150.2. HRMS
(ES+): Exact mass calcd for CasH2sFNOsNa[M+Na]*: 528.1945 Found: 528.1919.

(S)-2-fluoro-2-(1-(4-methoxyphenyl)-3-oxoisoindolin-1-yl)-1,3-di-p-tolylpropane-1,3-
dione(40): White semisolid, 97.45 mg, 96% yield. Rf = 0.35
(40% EtOAc in hexanes). [0]p?? = +279.264 (CHClIs, ¢ = 2.306
for 84% ee). HPLC (Chiralpak 1A , n-hexane/ iso-propanol =
60/40, 1.0 mL/min, 254 nm): tr = 46.08 min (major), 18.17 min
(minor). 'H NMR (500 MHz, CDCl3) § 7.74 (s, 1H), 7.65 (d, J

CHy = 6.3 Hz, 2H), 7.58 (d, J = 7.8 Hz, 2H), 7.52 (dd, J = 8.3, 4.5
Hz, 4H), 7.43 (t, J = 7.6 Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 7.15

(d, J =7.9 Hz, 2H), 6.98 (d, J = 7.9 Hz, 2H), 6.78 (d, J = 8.6 Hz, 2H), 3.71 (s, 3H), 2.34 (s,

3H), 2.28 (s, 3H). *C NMR (125 MHz, CDCl3) 6 192.8 (d, J = 25.1 Hz), 190.5 (d, J = 23.6

Hz), 169.3, 159.2, 146.9, 145.2, 144.4,132.5 (d, J = 3.9 Hz), 132.2, 131.7 (d, J = 3.6 Hz), 131.3

(d,J=2.6 Hz), 131.2,129.8 (d, J = 7.3 Hz), 129.4, 129.1, 128.9, 127.4 (d, J = 5.8 Hz), 126.1,

123.9, 114.1 (d, J = 4.4 Hz), 108.7, 107.0, 69.2 (d, J = 24.0 Hz), 55.2 (d, J = 9.5 Hz), 21.8 (d,

J=5.5Hz),21.6 (d, J = 4.3 Hz). HRMS (ES+): Exact mass calcd for Ca2H2sFNOsNa[M+Na]*

: 530.1738 Found 530.1738.

(S)-2-fluoro-2-(1-(4-isopropoxyphenyl)-3-oxoisoindolin-1-yl)-1,3-di-p-tolylpropane-1,3-

CH3 dione(4p): White solid, 98.55 mg 92% vyield. R = 0.70 (40%

o EtOAC in hexanes) MP: 146-148 °C. [a]p?? = +6.11 (CHClIs,

O NH ¢ = 0.071 for 83% ee). HPLC (Chiralpak IC , n-hexane/ iso-
i, o propanol = 50/50, 1.0 mL/min, 254 nm): tr = 27.52 min

o F (major), 37.35 min (minor). *H NMR (400 MHz, CDCls3)

ch, 774 (d J=7.8Hz, 1H), 765 (dd, J = 83, 2.1 Hz, 2H), 7.58
(d, J = 7.6 Hz, 2H), 7.53 — 7.46 (m, 4H), 7.43 (t, J = 7.5 Hz,
1H), 7.29 (t, J = 7.5 Hz, 1H), 7.16 (d, J = 8.0 Hz, 2H), 6.99 (d, J = 8.1 Hz, 2H), 6.75 (d, J = 9.0
Hz, 2H), 4.47 (p, J = 6.1 Hz, 1H), 2.36 (s, 3H), 2.29 (s, 3H), 1.28 (t, = 6.4 Hz, 6H). 3C NMR
(175 MHz, CDCls) § 192.9 (d, J = 25.0 Hz), 190.6 (d, J = 23.5 Hz), 169.5, 157.6, 132.5 (d, J =
3.8 Hz), 132.2, 131.8 (d, J = 3.8 Hz), 131.2, 130.8 (d, J = 2.5 Hz), 130.3, 130.0 (d, J = 3.5 Hz),
129.9 (dd, J = 6.5, 3.3 Hz), 129.6, 129.4, 129.2, 128.9, 127.5 (d, J = 5.4 Hz), 126.1, 124.0,
115.7, 107.8 (d, J = 217.7 Hz), 69.8, 69.3 (d, J = 23.4 Hz), 22.1 (d, J = 7.1 Hz), 21.8 (d, J =

i
Pro ap
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20.9 Hz). HRMS (ES+): Exact mass calcd for CzsH3iFNOs[M+H]": 536.2232 Found:
536.2237.

(S)-2-(1-(4-benzylphenyl)-3-oxoisoindolin-1-yl)-2-fluoro-1,3-di-p-tolylpropane-1,3-

CH, dione(4q): White solid, 106.22 mg, 91% vyield. Rf = 0.45

O (40% EtOAC in hexanes) MP: 79-81 °C. [a]p?? = +220.00

O NH (CHCI3, ¢ = 0.266 for 81% ee). HPLC (Chiralpak IC , n-
T, o hexane/ iso-propanol = 50/50, 1.0 mL/min, 254 nm): tr =

F
o O 48.95 min (major), 41.59 min (minor) 'H NMR (500
PRHICO 4 ch, MHz CDCs) 3 8.01 (d, J = 8.4 Hz, 1H), 7.77 - 7.69 (m,

2H), 7.67 (s, 2H), 7.59 (d, J = 7.6 Hz, 1H), 7.54 - 7.50 (m,
3H), 7.45 (t, J = 7.6 Hz, 1H), 7.37 (d, J = 6.5 Hz, 3H), 7.35 — 7.27 (m, 3H), 7.17 (d, J = 8.0 Hz,
2H), 6.99 (d, J = 8.0 Hz, 2H), 6.87 (d, J = 8.5 Hz, 2H), 4.99 (s, 2H), 2.36 (s, 3H), 2.30 (s, 3H).
13C NMR (175 MHz, CDCl3) 8 192.9 (d, J = 25.1 Hz), 190.6 (d, J = 23.2 Hz), 169.5, 158.5,
145.3, 144.4, 136.8, 132.6 (d, J = 3.7 Hz), 132.3, 131.8 (d, J = 3.3 Hz), 131.6, 131.3, 130.4,
129.9,129.9 (d, J = 2.4 Hz), 129.5, 129.3 (d, J = 8.5 Hz), 129.0, 128.7, 128.2, 127.6, 127.5 (d,
J=5.8Hz),126.1 (d, J=5.2 Hz), 124.1, 115.0, 108.4, 107.2, 70.1, 69.3 (d, J = 24.1 Hz), 21.9,
21.8. HRMS (ES+): Exact mass calcd for CagHz1FNO4 [M+H]": 584.2232 Found: 584.2200.

(S)-2-fluoro-2-(1-(3-methoxyphenyl)-3-oxoisoindolin-1-yl)-1,3-di-p-tolylpropane-1,3-

CH, dione(4r) : White solid, 94.40 mg, 93% yield. Rf = 0.41

o O (40% EtOAc in hexanes). MP: 78-80 °C. [a]p® =

O NH +328.678 (CHClIs, ¢ = 1.89 for 89% ee). HPLC (Chiralpak
T, o IA , n-hexane/ iso-propanol = 60/40, 1.0 mL/min, 254 nm):

MeO o ] tr = 30.43 min (major), 13.50 min (minor). *H NMR (500
O cH, MHz, CDCl3)87.73 (d, J =5.2 Hz, 1H), 7.65 (dd, J = 8.3,
2.2 Hz, 2H), 7.56 (d, J = 7.5 Hz, 1H), 7.50 (d, J = 7.9 Hz,
2H), 7.47 — 7.42 (m, 2H), 7.29 (t, J = 7.5 Hz, 1H), 7.23 — 7.12 (m, 5H), 6.98 (d, J = 8.0 Hz,
2H), 6.77 (d, J = 7.6 Hz, 1H), 3.69 (s, 3H), 2.36 (s, 3H), 2.29 (s, 3H). 3C NMR (175 MHz,
CDCl3) 8 192.9 (d, J = 25.2 Hz), 190.6 (d, J = 23.6 Hz), 169.4, 159.9, 146.6, 145.3, 144.5,
141.4 (d, J=2.6 Hz), 132.5 (d, J = 3.8 Hz), 132.3, 131.8 (d, J = 3.7 Hz), 131.2, 130.0 — 129.9
(m), 129.5, 129.3, 129.0, 126.2, 124.1, 118.1 (d, J = 6.7 Hz), 113.3, 112.0 (d, J = 5.4 Hz),
108.6, 107.4, 69.4 (d, J = 23.6 Hz), 55.3, 21.9, 21.7. °F NMR (375 MHz, CDCls) § -150.2.
HRMS (ES+): Exact mass calcd for C32H27FNO4 [M+H]*: 508.1919 Found: 508.1906.
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(S)-2-fluoro-2-(1-(4-fluorophenyl)-3-oxoisoindolin-1-yl)-1,3-di-p-tolylpropane-1,3-
dione(4s): White solid, 93.16 mg, 94% yield. Rf = 0.44 (40%
EtOAc in hexanes) MP: 110-112 °C. [a]p? = +78.33 (CHCls,
c = 2.22 for 93% ee). HPLC (Chiralpak IC , n-hexane/ iso-
propanol = 70/30, 1.0 mL/min, 254 nm): tr = 40.36 min
(major), 44.45 min (minor). *H NMR (500 MHz, CDCls) §

CH, 7.70 (d,J=7.7Hz, 1H), 7.65 (d, J = 6.2 Hz, 2H), 7.59 (t, J =
8.0 Hz, 3H), 7.51 (d, J = 8.1 Hz, 3H), 7.45 (t, J = 7.6 Hz, 1H),

7.31(t, J=7.5Hz, 1H), 7.17 (d, J = 8.0 Hz, 2H), 6.99 (d, J = 8.1 Hz, 2H), 6.95 (t, J = 8.5 Hz,

2H), 2.36 (s, 3H), 2.30 (s, 3H). *C NMR (175 MHz, CDCls) 6 192.7 (d, J = 25.2 Hz), 190.4

(d, J = 23.3 Hz), 169.2, 163.0, 161.6, 146.5, 145.6, 144.6, 135.5 (d, J = 3.1 Hz), 132.4 (d, J =

7.0 Hz), 131.5 (d, J = 3.3 Hz), 131.2, 129.9 (t, J = 6.4 Hz), 129.6, 129.4, 129.0, 128.0 (t, J =

7.1 Hz), 126.1, 124.2, 115.8 (d, J = 21.5 Hz), 108.4, 107.2, 69.1 (d, J = 23.8 Hz), 31.1, 21.9,

21.7. F NMR (375 MHz, CDCls) & -114.2, -150.7. HRMS (ES+): Exact mass calcd for

Ca1H24F2NO3[M+H]*: 496.1719 Found: 496.1707.

(S)-2-fluoro-2-(1-(4-(methylthio)phenyl)-3-oxoisoindolin-1-yl)-1,3-di-p-tolylpropane-1,3-

CH,4 dione(4t): White solid, 89.02 mg, 85% yield. Rs = 0.39 (40%

0 O EtOAcC in hexanes) MP: 126-128 °C. [a]o?? = +127 (CHClIs, ¢

O NH = 0.46 for 80 % ee). HPLC (Chiralpak 1A , n-hexane/ iso-
T, Ng propanol = 60/40, 1.0 mL/min, 254 nm): tr = 41.14 min

o ] (major), 15.88 min (minor). *H NMR (500 MHz, CDCls) &

O CH, 7.70 (dd, J = 7.8, 2.6 Hz, 1H), 7.66 (dd, J = 8.4, 2.2 Hz, 2H),
7.57 (d,J=7.5Hz, 1H), 7.50 (d, J = 8.5 Hz, 5H), 7.47 — 7.41
(m, 1H), 7.29 (t, J = 7.5 Hz, 1H), 7.17 (d, J = 8.1 Hz, 2H), 7.12 (d, J = 8.7 Hz, 2H), 6.99 (d, J
= 8.1 Hz, 2H), 2.42 (s, 3H), 2.37 (s, 3H), 2.30 (s, 3H). 13C NMR (175 MHz, CDCls)  192.7
(d, J = 24.9 Hz), 190.5 (d, J = 23.4 Hz), 169.3, 146.6, 145.5, 144.5, 138.7, 136.2 (d, J = 2.9
Hz), 132.5 (d, J = 3.8 Hz), 132.3, 132.1, 131.7 (d, J = 3.8 Hz), 131.2, 129.9 (d, J = 6.4 Hz),
129.5,129.0,128.7,126.5,126.1, 124.1, 123.5, 119.6, 108.5, 107.2, 69.2 (d, J = 24.0 Hz), 21.9,
21.8, 15.5. HRMS (ES+): Exact mass calcd for C32H26FNO3SNa[M+Na]*: 546.1510 Found:
546.1500.

MeS
4t
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(S)-2-fluoro-2-(1-(naphthalen-2-yl)-3-oxoisoindolin-1-yl)-1,3-di-p-tolylpropane-1,3-
CH, dione(4u): White solid, 100.23 mg, 95% yield. Rf=0.53 (40%
o O EtOAc in hexanes) MP: 177-179 °C. [a]p® = +295.250
O NH (CHCl3, ¢ = 1.17 for 84% ee). HPLC (Chiralpak 1A , n-
- 0 hexane/ iso-propanol = 60/40, 1.0 mL/min, 254 nm): tr =33.39
o min (major), 15.72 min (minor). *H NMR (400 MHz, CDCls)
4u O cH, ©807(s, 1H),7.79 - 7.69 (m, 4H), 7.66 (d, J = 8.5 Hz, 3H),
7.57 (dd, J = 19.3, 8.0 Hz, 4H), 7.43 (t, J = 7.7 Hz, 3H), 7.29 (t, J = 7.6 Hz, 1H), 7.17 (d, J =
7.9 Hz, 2H), 7.00 (d, J = 8.0 Hz, 2H), 2.37 (s, 3H), 2.31 (s, 3H). 13C NMR (100 MHz, CDCls)
6 192.9 (d, J = 25.1 Hz), 190.6 (d, J = 23.5 Hz), 169.4, 146.8, 145.3, 1445, 137.1 (d, J = 2.5
Hz), 133.3, 132.8, 132.6, 132.3, 131.8 (d, J = 3.5 Hz), 131.4, 130.0 (dd, J = 8.6, 6.4 Hz), 129.5,
129.4, 129.0, 128.8, 128.5, 127.5, 126.6 (d, J = 6.0 Hz), 126.3, 125.3 (d, J = 5.4 Hz), 124.2,

123.7 (d, J = 5.9 Hz), 69.7 (d, J = 23.7 Hz), 21.9, 21.8. HRMS (ES+): Exact mass calcd for
CssH27FNOs[M+H]*: 528.1969 Found: 528.1962.

(S)-2-(5,6-dimethyl-3-0xo0-1-(p-tolyl)isoindolin-1-yl)-2-fluoro-1,3-di-p-tolylpropane-1,3-

CH, dione Pale(4v): White solid, 75.1 mg, 90% yield. Rf= 0.5

HoC 0 O (40% EtOAc in hexanes) MP: 162-164 °C. [a]p?® =
O NH +275.84 (CHCIs, ¢ = 1.78 for 84% ee). HPLC (Chiralpak

HyC T N IA , n-hexane/ iso-propanol = 60/40, 1.0 mL/min, 254

F
o O nm): tr = 31.26 min (major), 14.27 min (minor). *H NMR
HiC a4y CHs (500 MHz, CDCl3) 6 7.68 (d, J = 6.3 Hz, 2H), 7.50 (d, J =

8.0 Hz, 2H), 7.45 (d, J = 8.0 Hz, 2H), 7.39 (d, J = 9.9 Hz,
2H), 7.30 (s, 1H), 7.17 (d, J = 7.9 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 6.98 (d, J = 8.0 Hz, 2H),
2.37 (s, 3H), 2.31 (s, 3H), 2.26 (s, 3H), 2.23 (s, 3H), 2.15 (s, 3H). 13C NMR (125 MHz, CDCls)
6 193.0(d, J=25.2 Hz), 190.9 (d, J=23.0 Hz), 169.7, 145.2, 144.8, 144.1, 141.8, 138.2, 137.7,
136.7,132.9 (d, J=4.0 Hz), 131.8 (d, J =3.5 Hz), 129.9 (d, J = 8.9 Hz), 129.5 (d, J = 9.5 H2),
129.1, 128.6, 126.9, 126.0 (d, J = 5.6 Hz), 124.5, 108.6, 106.9, 69.0 (d, J = 24.2 Hz), 21.8,
21.7,21.0, 20.6, 19.9. ®F NMR (375 MHz, CDCls) § -150.9. HRMS (ES+): Exact mass calcd
for CasH30FNOsNa[M+Na]*: 542.2102 Found: 542.2097.
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(S)-2-fluoro-2-(1-(4-methoxyphenyl)-5,6-dimethyl-3-oxoisoindolin-1-yl)-1,3-di-p-

CHs tolylpropane-1,3-dione(4w): White solid, 95.33 mg, 89%
0 yield. Rf=0.35 (40% EtOACc in hexanes) MP: 120-122 °C.
O [a]p? = +133.58 (CHCls, ¢ = 0.81 for 63% ee). HPLC

HjC

O NH
H;C o (Chiralpak 1A , n-hexane/ iso-propanol = 60/40, 1.0
o F mL/min, 254 nm): tr = 35.70 min (major), 16.18 min
Med O CH, (minor). *H NMR (500 MHz, CDCls) § 7.67 (d, J = 6.8 Hz,

4w 2H), 7.50 (dd, J = 7.6, 4.5 Hz, 4H), 7.42 (d, J = 6.4 Hz,
2H), 7.31 (s, 1H), 7.17 (d, J = 8.0 Hz, 2H), 6.99 (d, J = 8.0 Hz, 2H), 6.81 - 6.76 (m, 2H), 3.74
(s, 3H), 2.36 (s, 3H), 2.31 (s, 3H), 2.23 (s, 3H), 2.15 (s, 3H). *C NMR (125 MHz, CDCls) 6
193.0 (d, J = 25.4 Hz), 190.8 (d, J = 23.6 Hz), 169.7, 159.1, 145.2, 144.9, 144.1, 141.7, 138.2,
132.9 (d, J =3.6 Hz), 131.9 (d, J = 3.7 Hz), 131.5, 129.8 (d, J = 8.3 Hz), 129.5, 129.1, 128.6,
127.6 (d, J =5.8 Hz), 126.9, 124.5, 114.1, 108.6, 106.9, 68.9 (d, J = 24.0 Hz), 55.3 (d, J = 9.8
Hz), 21.8 (d, J = 6.0 Hz), 21.7 (d, J = 5.2 HZz), 20.6 (d, J = 3.6 Hz), 19.8. HRMS (ES+): Exact
mass calcd for CasHsz1FNOs [M+H]*: 536.2232 Found: 536.2234.

General procedure for the synthesis of compound 5:

To a solution of compound 4f (86.30 mg, 0.2 mmol, 1 equiv) in methanol DBU (30 pl,
0.2 mmol, 1 equiv) was added dropwise and the reaction mixture was stirred at rt. After
the completion of the reaction (monitored by TLC), the solvent was evaporated in vacuo
and the residue was dissolved in CH2Cl2(10 mL) and the organic layer was washed with
water (2 X 10 mL). The organic layer was dried over anhydrous Na>SOs, filtered, and
concentrated on vacuo. Products 5 (64.17 mg, 98% yield) was isolated by flash column
chromatography using ethyl acetate and hexane as eluents.

0 0
@f/m{ 08U, weo @Eﬁ ]
Prﬁph ", 30 mins Ph’,///Z(Ph
PN,
4f 5

0,
93% ee 98% vyield, 93% ee
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(S)-3-(2-0x0-2-phenylethyl)-3-phenylisoindolin-1-one(5): White solid, 64.17 mg, 98% yield.
R¢ = 0.30 (40% EtOAC in hexanes) MP: 118-120 °C. [a]p® = +274.2
(CHCl,, ¢ = 1.00 for 93% ee) and [a]p?? = +158.6 (CHCls, ¢ = 0.25 for
93% ee). HPLC (Chiralpak ADH , n-hexane/ iso-propanol = 70/30, 1.0
mL/min, 254 nm): tr = 18.14 min (major), 15.22 min (minor). *H NMR
(400 MHz, CDCl3) 6 7.94 (d, J = 7.8 Hz, 2H), 7.89 (d, J = 7.5 Hz, 1H),
7.66 — 7.57 (m, 2H), 7.55 — 7.44 (m, 4H), 7.38 (dd, J = 19.7, 7.6 Hz, 3H), 7.29 (d, J = 7.5 Hz,
2H), 7.22 (t, J = 7.3 Hz, 1H), 4.71 (d, J = 18.2 Hz, 1H), 3.26 (d, J = 18.1 Hz, 1H). 3C NMR
(100 MHz, CDCls) 8 197.1, 169.7, 151.6, 140.7, 136.4, 133.9, 132.5, 130.0, 129.0, 128.9,
128.6, 128.0, 127.6, 124.7, 124.5, 122.1, 64.52, 46.8. HRMS (ES+): Exact mass calcd for
C22H1sNO2[M+H]": 328.1332 Found: 328.1336.
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HPLC Traces

mAU 7 @
1200 ﬁ 5
] i o
1000 | ‘,‘
800 [ |
600 ‘ \
400 [
200 [ | \
] | \ / AN
0+ — - T ! —t ——
25 5 75 10 125 15 175 20 25 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
Sl B R R |--mme oo |<-mneee- |
1 13.529 BB 0.5808 5.03016e4 1307.54114 49.7563
2 16.374 BB 0.7247 5.07944e4 1020.49634 50.2437
Totals : 1.01096e5 2328.03748
HPLC chromatogram of 4a racemic
NH Ph
", o
F
Ph
mAU—; ﬁ
] ©
2500 il
2000 " \
1500—? | |
1000 Q|
5 g & |
som—E 5;-@”' | ,\\
03 __ o~ R - P . ~
5 10 15 20 25 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e R |--mmeeeee | -omme e |--mee e |
1 13.849 MM 0.5838 4582.06689 130.81880 3.5736
2 16.225 BB ©.4988 1.23639e5 2987.67822 96.4264
Totals 1.28221e5 3118.49702

HPLC chromatogram of 4a chiral
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mAU

4 o
] g Sgﬂf
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] fé
i [
1400 | [
j L
1 A
1200 | [
] [
1000 “
800 \
600 | \
1 |
400 + “
] of .
o W \
200 g > | \,
4 o) @@ | AN
] gy | AN
4 e ~— | S
o B — e — — ]
L T T T T L — T T T T T
25 5 7.5 10 125 15 17.5 20 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e R e | ===mmmmm- | ===mmmmm- | =======- |
1 13.992 MM 1.1003 4169.43359 63.15630 3.3358
2 16.042 MM 1.2179 1.20822e5 1653.46533 96.0642

Totals : 1.24991e5 1716.62163

HPLC chromatogram of 4a chiral (gram scale reaction)
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mAU E S
o3 o~
600 5: g
500 | A
400 | \
300 ‘ \
200 | : | .
100 | \ AN
. _ J!f S~/ \‘\_7‘ o
03— _— ~—~ — n e —
T T T T U
2 4 6 8 10 12 14 16 _mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R EERE e R | -mmemmeee | memmee [-mmmeee |
1 8.654 BV 0.4942 2.57262e4 731.67773 50.6823
2 10.221 W 0.6149 2.50336e4  550.15796 49.3177
Totals 5.07598e4 1281.83569
HPLC chromatogram of 4b racemic
CHj
L O
(L
o, o
F
0
4b CH3
mAU ] o
1200 ﬁg\
1000 ‘;‘
800 |
600 |
400 - r~ I‘
1 2 [ \
200 b | \
9 //,. \\\ / \\\ -
04 — —— NS } — S
| | i T i I T T T
2 4 [¢] 8 10 12 14 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R REE P R | -mmmmeeee [-mmmmeee R |
1 8.737 BV 0.4662 5517.20166 153.19827 8.6307
2 10.6856 Vv ©.5376 5.84881e4 1301.32202 91.3693
Totals 6.39253e4 1454.52029

HPLC chromatogram of 4b chiral
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mAUE g \bqj?!
600 5o
E I 1e?
500 .‘ ¥ oo
] { '8
400—E ‘. g ._@‘bb‘
300 | 0
200 \ //'\
1003 L\ \
0—2 e L/‘ S \r-.,, B . ,.,,____“_.___.______..,J._’/ \\‘ - |
- 0 20 30 o 50 -
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R REEE R R | oemme e R |
1 17.155 MM 1.6594 7.11529e4 714.62378 50.9642
2 45,443 MM 4.3744 6.84606e4 260.84015 49.0358
Totals 1.39613e5 975.46393
HPLC chromatogram of 4c racemic
F
L O
(L
) o
F
MeO 0 O
4c F
mAU ] @ A
1 /g\ é§9
80 / ;?-}."V
] /v
a & f \
60 ] S / \\
40 e 5" / \
] ~ /
] - / \
20; / \\ /
] ! / /
o B WA *\‘*WWWM
T T min
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s ] [mAU] %
el B R |-mmmeeeee |-ommeee e |<-mnee - |
1 17.671 MM 1.7249 2727.02490 26.34985 9.4893
2 45.893 MM 4.3384 2.60107e4 99.92543 90.5107
Totals 2.87378e4 126.27528

HPLC chromatogram of 4c chiral
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mAU © o
] : 9
] ﬁ Q%OP‘ "9
] How o
400 & g
] | ¥ o
300 ‘ N
200 | [\
100 ] " "u\ ‘.9
] . AN
0 : . I ) &l‘ L - \7“‘_'_.“_,,., _ e
5 o5 2 % mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R R |- oo R R R |
1 13.016 MM ©.7050 2.08945e4 493.96524 50.9439
2 16.385 MM 1.0649 2.01202e4 314.91338 49.06561
Totals 4.10147e4 808.87863
HPLC chromatogram of 4d racemic
[ O -
(L w
i, o
F
ad
4d
CHj
mAU S L)
200 % &
~| N
175 :
150 |
125 |
N |
100 »
o \
75 5 o
50 5. & |
a [ A
25 A / AN
ol S Y A e
25 5 75 o 25 A5 47s 0 35 mir|
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s] [mAU] %
B P |=mmmeeeee |=mmmmeees |=mmmeees |
1 13.313 MM 0.6992 1584.90576 37.78160 10.1054
2 16.526 MM 1.0952 1.40988e4 214.55579 89.8946
Totals 1.56838e4 252.33739

HPLC chromatogram of 4d chiral
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mAU 4 [
3509 ﬁ o;\“ N
g NP &
300 % e P
250 “I \I &
200 N
E [ I
150 3 I /A
1003 - [
E I foo
50*: \ / A
03 A ~ D e S
- N T T
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R R R R R R R |
1 26.875 MM 1.0558 2.35146e4 371.19095 50.2334
2 50.116 MM 1.8381 2.32961e4 211.23781 49.7666
Totals : 4.68107e4 582.42876
HPLC chromatogram of 4e racemic
mAU ] @ >
160 ﬁ o
1 A
140 Mgt
E| | @
120 [
100 JI \
80~ .
60 I
| |
404 I / |
1 [ [
20 /’ \ / \
0 s e M NS R W PN
10 20 30 40 50 60 70 miny
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

S P R |+mmmmmmnes |-mmmmmnees |+=mmmme |
1 26.260 MM 1.0219 1.00814e4 164.42439 36.9511

2 49.089 MM 1.7633 1.72018e4 162.58900 63.0489

Totals : 2.72832e4 327.01340

HPLC chromatogram of 4e chiral

60



mAU ] 2
350 \
j I
300 |
1 |
4 |
250 ‘
] \
1 \ 3
200 ‘ | 2
] | [\
4 | "
150 -] [ [\
] [
] | o
100i | ‘ |‘ .
- “ I\.
1 fl ‘ [
50—_ |‘ | “I \
E \‘:{‘ ‘l-\_l “ \ | \\\
0_: _ I '\_‘ f (N e ~ I e R
1 |
-50; T I T T T I | I
25 5 75 10 12.5 15 17.5 20 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e B e |--mm e |-omme e |- -mmeee- |
1 10.975 BV ©.3367 8285.81348 373.62039 50.1725
2 15.860 BV 0.5864 8228.83691 195.75299 49.8275
Totals 1.65147e4 569.37338
HPLC chromatogram of 4f racemic
O
NH o
mAU i )
600 <) .'13’@
500 | %@'5'
400 [
300
2 |
200 . S I‘I \
100 R \,
0 A . - J,/’\\r‘ - T~
25 5 7.5 10 125 15 175 20 m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R [ P |-mmemeees [=nmmeenees |==mme e |
1 9.940 MM 0.3491 1064.48901 50.82296 3.6541
2 15,158 MM 0.7167 2.80665e4 652.70996 96.3459
Totals 2.91310e4 703.53292

HPLC chromatogram of 4f chiral
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400 e
z I
300 I 8
4 | 's}
200 ‘ 2
] ‘ l ‘/\‘\
100 [ [\
/ A
J | / AN
04 SRS 4 - P A e — Ty e —
1 \/
w7 T 7
25 5 7.5 10 12.5 15 175 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e ERE e R R [-nmemeees | =nmeee |
1 6.508 MM 0.2516 7710.28857 510.77701 50.5626
2 16.500 W ©.5842 7538.71191 178.70856 49.4374
Totals : 1.52490e4 689.48557
HPLC chromatogram of 4g racemic
CF;
(
“u, o
o P
4g CF4
mAU b o @
b4 o7 3
350 it ‘59 g
300 & | x
250 |W [
200 \k |
150 ‘1 5 \
100 JE | \
50 A [\
0 ,_/L./\Nf_\/r/ v ‘\Ik e e VA :H . .
25 5 75 10 125 15 175 20 miny
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 6.514 MM 0.2541 6260.92627 410.67273 28.1016
2 16.429 WV 0.6092 1.60187e4  378.91846 71.8984

Totals : 2.22796e4  789.59119

HPLC chromatogram of 4g chiral
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mAU ﬁ g@q
250 mo
1 | o
200 +°
] |
1505 ‘l © _%'\ﬁ,bc
] | o~ @(‘)‘
100 \ ¢
] I \
50{ | ‘, \\\
OE,V,,,, I N . I S A
R N T
Peak RetTime Type Width Area Height Area
E:: [min] [min] [mAU*s] [mAU] %
S R P |=mmmmenee |=mmmmeees |==mmeees |
1 7.773 MM 0.3143 5309.59033 281.51450 50.8894
2 22.228 MM 1.0424 5124.00098 81.92521 495.1106
Totals 1.04336e4 363.43970
HPLC chromatogram of 4h racemic
Cl
(
(L w
o, o
- C
4h Cl
mAU_E %
] N
200 )
150 ‘\' ‘
100—? Fo
1 o | \
] 3 ‘ \
50 ~ ' \
] i\ / \
0 N
‘ 5 10 15 % -
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e P |=mmmmneee |=mmmmen e | +mmmmees |
4.7825

1 7.980 BV 0.2647 728.90668 38.53090
2 22.339 wW 0.7269 1.45123e4  237.50404 95.2175

Totals 1.52412e4 276.03494

HPLC chromatogram of 4h chiral



mAU 3 ~
b [=}
100 E &
1 [ N
80 R A
] \ A
60| I‘ \ |
] \ I
40 | [
] [ fo
20{ ) “ \ | \\\
- N N
EY s s o s 15 475 = min
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s] [mAU] %
e e R |--mme e |--mmm e | --mmmee- |
1 10.783 BB 0.5403 4144.24902 111.85332 50.1904
2 12.907 BB 0.6697 4112.81152 88.91048 49.8096
Totals : 8257.06055 200.76380
HPLC chromatogram of 4i racemic
,,,,///
CH,4
07 “CH,
mAU 3 §
350 B
300 |‘ \
250 “ \
200 “‘-\
150 Lo >
E \ NS
100 \ &
E| | \ (d‘g)’b
50 AN ~
O—f N _ ) \\‘Lry', _\\-Ar_\ ]
o5 5 T s T T T T 125 15 15 30 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 10.560 BB ©.5585 1.53397e4 399.05505 90.6388
2 13.124 MM ©.6817 1584.28918 38.73573 9.3612

Totals : 1.69240e4  437.79678

HPLC chromatogram of 4i chiral

64



mAU —

—13:553

500;
I
400 ; ©
1 | T
300~ | ”
\ \
200 |
100 ] I-
1 . ‘ |
|
0] S B e AN —
é ‘1‘0 1‘5 2‘0 2|5 30 mir|
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
A P | -mmeemmee |=mmmeeees |--meeeee |
1 13.553 BV 0.4444 1.96312e4 583.66406 50.0132
2 16.188 WV 0.7324 1.96208e4 336.42612 49.9868
Totals 3.92519e4 920.09018
HPLC chromatogram of 4j racemic
mAU 3
800 5
700 "
600 [
500+ |
400 "‘I
300
200
] \ &
100 ©
] | "\ ‘ ‘\\
0 - ~ — = S L T
I | T T T T T T T T T
2 4 6 8 10 12 14 16 18 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

12.765 VB

2 16.519 BV

Totals

0.4652 2.81190e4
©.5135 2858.66724

3.89777e4

801.77197 90.7718

73.86597

875.63794

HPLC chromatogram of 4j chiral

9.2282
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mAU by Lb N
] 3 B
1600 ] fl ﬁ@% <
1400 [l T
1200 I N
1000 : \ A
800 ) AR
600 Il ]
400 i I I [
1 11 \ | \ | \
200 I /A R B
Oé e IR S T \\_Ip’_ \\'—.‘F
25 5 75 10 125 15 175 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
N S R | -=mmemeee |==mmmemeee |==mmeees |
1 9.091 MM ©.3327 3.53928e4 1773.14648 49.2271
2 10.411 MM 0.4530 3.65041ed4 1343.10046 50.7729
Totals 7.18969%9e4 3116.24695
HPLC chromatogram of 4k racemic
0
998
,,,rkEt
0] Et
F 4k
mAU 0 o
3 ) N
] 5 o
2000 | v‘:f'
1500—5 ‘l i\.‘
] A
1000 &
1 T 4 \
500 S‘“fb‘ ‘
] A\ A\ ,/\\ | \
0 - JAEVAN SN \»R
25 5 75 4o 125 15 17.5 20 mi
Peak RetTime Type Width Area Height Area
E:: [min] [min] [mAU*s] [mAU] %
B P S [=mmmmeeee |=mmmeee |
1 9.141 MM 0.2967 6488.36523 364.47546 6.0958
2 18.095 MM 0.6515 9.9950%e4 2556.80298 93.9042
Totals 1.06439e5 2921.27844

HPLC chromatogram of 4k chiral
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4 © o
mAU? ﬁ @
160 8 ®
| I
120 A I
100 || | \
802 [ I
60 n ||
40 | .
20 [ J
04 VAN NN Y N VAR -
2 a4 s 8 0 a2 16 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R R |=mmmeeeeee |=mmmeeees |=nmmeees |
1 7.756 BB 0.2573 2925.06079 180.27457 49.9932
2 9.798 BB 0.2894 2925.85303 158.48206 50.0068
Totals 58560.91382 338.75662
HPLC chromatogram of 41 racemic
0
NH O
ﬁEt
o] Et
4]
AU 2
1400 R
1200 A
1000 \ “.
800 I
600 “ '\
400 | \
7 | ~
2007 [ 3
q N | @
0 - \WAN N e il
2 4 ' 6 s 12 14 16 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 7.708 BB
2 9.967 VB

0.2657 2.49094e4 1485.07678 97.4656
0.2976 647.70886 34.19622 2.5344

Totals 2.55571ed4 1519.27300

HPLC chromatogram of 4l chiral
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mAU E %
200 “3"-‘ @
HOE ; ‘ E
1 [\ {\
100 3 \ [\
] | \ | \
50 [ f \
z N BN
0 A B S e
5 10 15 20 25 i
Peak RetTime Type Width Area Height Area
it [min] [min] [mAU*s ] [mAU] %
e P |--ommeee- o | --mmoee |
1 15.391 BB 0.9798 1.57462e4 233.18463 50.2902
2 19.883 BB 1.4334 1.55645e4 148.18648 49.7098
Totals 3.13108e4 381.37103
HPLC chromatogram of 4m racemic
CHj,
L O
(L w
, o
F
a
H3C 4m CH3
mAU
400
300 [\
] ©o
200 = g \
] e \
100 /E?\ IJ \
Ué — e~ - v \1' -1 J‘ — S
5 10 15 20 25 30 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
] P R P |--mmeeee |=mmmmeee |==mmeees |
1 15.477 MM 1.08557 5782.25732 91.28695 9.8163
2 18.983 MM 1.7505 5.31226e4 505.78296 90.1837
Totals 5.89049e4 597.06991

HPLC chromatogram of 4m chiral



m»\U7E “a.?
1200 N
1000 g
800 | A
600 [ A
400 ||
200 [
0] —— e e —— -
25 ! 75 10 125 15 175 20 mi
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s] [mAU] %
R RESEE |--n]emme e s s |<=mome-- |
1 7.725 VB 0.3625 3.04498e4 1353.35486 50.3875
2 15.874 BB 0.5856 2.99814e4 792.02185 49.6125
Totals : 6.04312e4 2145.37671
HPLC chromatogram of 4n racemic
CHs
L
(L w
w, o
F
H3C o)
CHs
an CHj
mAU_f é
] jﬁ
400 [ ‘
300%
] 2 :
200 v [
] o ‘53 |
100? Ekg?' :f K
0_: S .\|7 N // ‘\_\7 .
25 5 75 10 125 15 175 20 min
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s ] [mAU] %

1 7.722 MM 0.3660 1258.27820 57.30379 5.9907
2 14.961 BB ©.5899 1.97455e4 521.29187 94.0093

Totals : 2.10038e4 578.59566

HPLC chromatogram of 4n chiral
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mAU

E
600 i
=
500 | A?
&
400 | 8 q.)_‘l?o"
| @
300 || ﬁ*
200 “ ;:R
100 J | {‘ \
0 R S —— ooN v N -
10 20 30 40 50 miny
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e DR R | mmemme [-nmmneees [=mmmeees |
1 17.771 W 0.5907 2.74118e4 626.25201 49.5074
2 46.566 MM 1.6656 2.79573e4 279.74890 50.4926
Totals 5.53691e4  906.00092
HPLC chromatogram of 40 racemic
CHj
(T
(T
“u,, o
F
0
MeO CH
40 3
mAU =2
00 5
M
500 [
400 :
300 P |
e
200 @ [\
100 N {i } \
0 A 'l\-I,, - S v ‘\ S e ,V’I \ R
10 ' 2 ' 20 @ 50 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R R e e |-mmemmee [-nmmeneees |-mmeeees |
1 18.169 W 9.5439 6120.37598 148.16852 8.1625

2 46.079 W 1.2495 6.88612e4

Totals 7.49816e4 796.30188

HPLC chromatogram of 4o chiral

648.13336 91.8375
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mAU N o AV
1000 - g _@é) 3 .\@%
] | e © o
800 | ~
] [\
600 | [ \
] | \ | \
400 \ [\
] \ \
] \ | \
200 f \ | \
0_: SN AN _ /IF - \‘| - S \"\‘ _— _|
5 10 15 20 B 3 % 40 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R R R R | o R |
1 27.527 MM 1.5691 1.06533e5 1131.54724 49.7342
2 36.946 MM 2.2181 1.97672e5 809.04773 50.2658
Totals 2.14205e5 1940.59497
HPLC chromatogram of 4p racemic
CHs
L O
(L w
/// O
F
"1
i
Pro 4p CH3
mAU 9
1600 4 § g&%
] oy N
1400—E I{%&@‘F
1200 I
1000 [
8007 [ .
800 . .ot
4004 | \ 8 4
] | \ ~ ef"
200 / \ iy
0 e — — S N T e —
T T T T T " [ T
5 10 15 20 25 30 35 40 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e BEEE e R e |--mmmeee R |
1 27.522 MM 1.4899 1.53798e5 1720.42603 91.2680
2 37.357 MM 1.9281 1.47146e4 127.19748 8.7320
Totals 1.68513e5 1847.62350

HPLC chromatogram of 4p chiral
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mAU @ A S o
5 8 & § ¢
4007 Tl N
] [ [ %
300 ‘ [\
200~ Fo [
] Fo [
100 | \ / \
: / T ——— N / o —
I D Vo) — o L N
" 10 20 30 40 ‘ 0 80 i
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s] [mAU] %
S R e R |-mmee e |=mmmeeees |=mmmeees |
1 40.483 MM 2.4312 6.93507e4 475.42886 49.4284
2 49.892 MM 2.8184 7.09545e4 419.59790 50.5716
Totals 1.40305e5 895.02676
HPLC chromatogram of 4q racemic
PhH,CO CHs;
mAU < ©
8 &
140 2 ,§gb°
120 [
100 \
80 i
80 A2
o)
40 g & | \
? \
22 f\. “:"3@ ’I", \
-20 ~lrn ‘W_M%__w,/ e S
10 20 30 40 50 60 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R [ P |-mmmmeees |=mmmmeeee | -mmemee |
1 41.599 MM 2.3223 3242.78638 23.27246 9.6666
2 48.954 MM 2.8159 3.03036e4 179.36209 90.3334
Totals 3.35464e4 202.63455

HPLC chromatogram of 4q chiral
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mAU

600 -]

13274

] \
500 “| w
; ! @
4004 ‘ p
] [ Il
300 I A
] ‘ I\
A A
0] AN Y A N v \
5 10 15 20 25 30 35 min
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s] [mAU] %
e B R e e | mmmmeees |=nme e |
1 13.274 W 0.4347 2.29692e4 694.72046 50.5597
2 30.698 W 0.8191 2.24020e4 327.87146 49.4403
Totals : 4.,53112e4 1022.59192
HPLC chromatogram of 4r racemic
CHj
[ O
(T
i, o
F
MeO 1) O
4r CHg
mAU | § ogbb
] % O?‘Q
400 [
] e
] | ¥
300 \
200—3 |
] 3 j. \
4 n |
100 L] | \
4 / \.
0{ ey ‘\.’__ e —— S S _ \-j_ -
5 10 15 20 % 30 35 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 13.583 BV ©.4415 1981.13367 59.64598 5.4971
2 36.430 MM 1.1296 3.40584e4 502.52390 94.56029

Totals : 3.60396e4  562.16988

HPLC chromatogram of 4r chiral
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mAU ] g 20 o
] b
200 B ¥ F
] |1 [\
150 | & ¥
100—2 |‘I "\. J‘
] | .
50 “'\ |
E | W \
0 E*‘*"f'-“ﬂ"i L . S \\,_A, e .
10 20 20 a0 50 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e DR e R R | -mmemmnee |=mmeees |
1 40.649 MM 1.5111 2.12209e4 234.06209 50.8069
2 43.684 MM 1.8155 2.05468e4 188.62613 49.1931
Totals : 4.17678e4 422.68822
HPLC chromatogram of 4s racemic
CHs
[ O
,,,,/// o
F
"0
F 4s CHg,
AU ©
maso{ é éﬁ\
] B
300 | 8
250 | Y?
200 [
150 [ ©
] " \ 1S
100 | \ 3 ",3’,\
50 "‘ / \ &
04— e — e S S et R ]
10 20 30 40 50 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 46.366 MM 1.6523 3.65021e4 368.20032 96.6271
2 44.458 MM 1.5492 1274.15930 13.76734 3.3729

Totals : 3.77763e4 381.98766

HPLC chromatogram of 4s chiral
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mAU
400 |
300—; } ‘ 8
200*; ‘ "TI‘ E
100 - | ‘-1 q"‘ E
b \
UE !IL’\‘_ R T \'\. — . \_// \\_ r .
‘ 10 - T x T % o T 5 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R P |-mmee e |=mmmeeees |=nmmeees |
1 15.761 BB 0.5607 7623.18359 208.42767 50.0501
2 41.245 BB 1.8671 7607.91797 87.09919 49.9499
Totals 1.52311e4 295.52686
HPLC chromatogram of 4t racemic
CHs
[
(L w
i, o
F
"0
MeS at CH,4
mAU 3 = -
E E -
175 < ,5."«
B R
150 \ | ¥
125—; A | ‘]
100 b 2 l,\.:bhb" ‘ I‘.
75 0 -
50 | ‘\ i [
25 I [
o3 A JN Y S ]
10 20 30 40 50 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
B Y P | =mmeemnees |=nmmmmees |=-me e |
1 15.880 MM 0.5928 1964.72681 55.24300 10.1276
2 41.140 MM 1.4366 1.74350e4 202.26727 89.8724
Totals 1.93997e4 257.51027

HPLC chromatogram of 4t chiral



AU ey &)
70 ﬁ ,bnj ,\”\
60 | © ,\Q'
! g . »
- | W
40 N
30 1 |h [
f \ /
20 J x I
10 \ /o [
ol N e BT S N
5 10 45 20 2 30 35 40 mir
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s ] [mAU] %
e EERE o mnee | =mmmmee [=mmemmee [=mmmees |
1 15.293 MM 0.6345 3006.79419 78.98090 51.0789
2 32.690 MM 1.1919 2879.77148 40.26720 48.9211
Totals 5886.56567 119.24809
HPLC chromatogram of 4u racemic
CHs
[
(L
“,, o
F
B &
4u CHs
mAU © %
1 ﬁ é?
100 @ P
] ‘I | o
80 I
] |
60 [
1 b ‘
40 ~ |
1 ) [
20 . A .
O—i“—u'““l‘w‘— Y ——— T a _\ . N
R T T " 30 s 40 “min
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s] [mAU] %
R R R R | mmmmee [=mmmee e |
1 15.728 BB 0.5442 790.10626 19.77421 7.9983
2 33.398 MM 1.2861 9088.38184 117.77646 92.0017
Totals 9878.48810 137.55067

HPLC chromatogram of 4u chiral
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mAU §3’
1000 ] 1
] ;ﬁ QQ)P‘
800 | g R
] \ 2
600 ] R o
1 \ [\
400 ‘ \ |
200 \ / \\
. A | \ ,’/ \
0{ Yt S i% R | S
5 10 15 20 25 30 35 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e DR R | ommeneees | mmmmee |=mmeeee |
1 13.398 BV 0.5409 4.93449e4 1135.61365 50.7396
2 31.076 MM 1.3546 4.79064e4 589.40857 49.2604
Totals 9.72513e4 1725.02222
HPLC chromatogram of 4v racemic
CH,4
O
HsC
(L w
H3C "/,// O
F
"1
HiC 4y CHj
mAU @ ®
1 )
600 "§ @%u
] e
5004 [
] \
400 ,‘ \
] \
300 © .
E [ ; \
200 p |
100 N | \
] [ /
Oé ,,,,,,, — N \\7___" S 7\\,;_
5 10 15 20 25 30 35 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 14.276 VWV ©.5356 5050.03760 125.46751 8.1584
2 31.263 MM 1.4139 5.68498e4 670.10645 91.8416

Totals 6.18998e4  795.57396

HPLC chromatogram of 4v chiral
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mAU ] 3
600 % °
| | 8 "99
500 ‘ S 4
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400~ ‘ N
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3 | \ \
Oé ‘l_/\x, ——— \5 ,,\_/’_ =
T Y
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e P |-mmmeeeee |=mmmee e |=mmmees |
1 15.934 BV 0.6371 3.19340e4 643.34369 49.2387
2 35.905 MM 1.3211 3.29215e4 415.34058 50.7613
Totals : 6.48555e4 1858.68427
HPLC chromatogram of 4w racemic
CH,
6]
HsC
NH
H3C "'/,// O
F
"1
MeO aw CHs4
mAU | 2 2
1000 -] 8 qb"'h
1 (RS
] )
800 ‘I Ay
: 5 B
600 v~ I
] e foA
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] I\ | \
200 I\ | \
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R N A A A N Y
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 16.187 VWV 0.6244 2.12817e4  443.05759 18.2634
2 35.703 MM 1.3935 9.52448e4 1139.16931 81.7366

Totals : 1.16526e5 1582.22690

HPLC chromatogram of 4w chiral
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mAU E 5: E
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0_: N 1t A L AN
25 5 75 10 125 15 175 2 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
Rl B | =] mmeees | -mmmmee | memme e |-mmeeees |
1 15.227 BB ©.4384 1.33906e4  475.75555 49.8250
2 18.272 BB ©.5382 1.34846e4 383.49411 50.1758
Totals : 2.68752e4 859. 24966
HPLC chromatogram of 5 racemic
NH o
Ph
mAU; #
] k:
750—: | “
125 [
100 B
757 |
50 S /
25 o
0] N . ; — L J N
25 R "o Ta2s 5 s Y "min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 15.220 BB ©.3542 227.80238 8.24848  3.4746
2 18.145 BB ©0.5393 6328.32520 184.91411 96.5254

Totals : 6556.12758 193.16259

HPLC chromatogram of 5 chiral
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