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A. General Information: All the reagents used are of commercial grade and used without
purification. Organic solvents that are used for reactions were dried using standard methods.
Reactions were monitored by silica gel 60 F254 (0.25mm). NMR spectra were recorded in
CDCl; and tetramethylsilane as the internal standard for *H NMR (600 MHz) and CDCls solvent
as the internal standard for *C NMR (150 MHz). Chemical shifts are reported in ppm
tetramethylsilane (CDCls: & 7.26, for 'H NMR and CDCls: § 77.23, for *C NMR). For *H NMR,
datareported as follows: chemical shift, multiplicity (s = singlet, d = doublet, dd = double
doublet, t =triplet, g = quartet, br = broad, m = multiplet), coupling constants (Hz) and
integration. HRMS spectra were recorded using APCI and ESI mode. HPLC data were recorded

using Dionex (Ultimate 3000) HPLC Instruments.

Toluene was distilled over CaH> under argon and stored over 4A° molecular sieves. DCM was
distilled over CaHz under argon and stored over 4A° molecular sieves. Silica gel (60-120 mesh
size) was used for the column chromatography. Reactions were monitored by TLC on silica gel
60 F254 (0.25 mm). Thiourea catalysts (I-1V) were prepared according to the reported
procedure.[l Squaramide catalyst was prepared according to the reported procedure.l Trans-a-
cyano-a,f-unsaturated ketones were prepared following literature procedures.®! Amino enones

were prepared according to literature procedures.
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B. General procedure for the synthesis of compound 3:

Under argon atmosphere, compound N-tosyl aminomethyl enone 1 (0.05 mmol), trans-a-cyano-
a,f-unsaturated ketone 2 (0.075 mmol) and catalyst VIII(10 mol %) were added in a round
bottom flask. Then methyl tertiary butyl ether (MTBE) 0.2 ml was mixed with the reaction
mixture. Next 4 A MS (For 0.1 mmol of 1a 100 mg MS was added) was added to the reaction
mixture. Then the reaction mixture was stirred at room temperature for 2 days under argon
atmosphere. After completion of the reaction as monitored by TLC, the crude product was

purified by column chromatography using 15-18 % ethyl acetate in hexane as eluent.

C. Optimization of reaction condition:

Catalyst screening:
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Entry? Catalyst Yield(%)°® dre ee(%)?

1 I 60 10:1 30
2 1 62 10:1 31
3 i 65 10:1 25
4 v 68 10:1 45
5 \ 70 15:1 45
6 Vi 72 15:1 50
7 Vil 75 15:1 55
8 \h 78 15:1 60

aReaction conditions: 0.05 mmol of 1a and 0.075 mmol2a in 0.2 mL solvent using 10 mol% catalyst at RT for 48 h.
PIsolated yield after silica gel column chromatography. “Determined by'H NMR. ‘Determined by chiral HPLC of the
major diastereomer.

Solvent screening:

0 VIl O\}/Ph
Ph)ov\/NHTs +Ph)K[CN C(zitg]Ir)1/13<§|°/c>) thI;h
Ph solvent, N\
1a 2a 2 3a°
Entry? Solvent Yield® dre ee(%)°
1 Toluene 78 15:1 60
2 Et,O 79 15:1 68
3 CH2Cl 75 15:1 43
4 DCE 71 15:1 50
5 CHCI3 76 15:1 63
6 TFT 78 15:1 61
7 MTBE 80 15:1 89
8¢ MTBE 80 15:1 91

@Reaction conditions: 0.05mmol of 1a and 0.075mmol2a in 0.2 mL solvent using 10 mol% catalyst at RT for 48 h.
bIsolated yield after silica gel column chromatography. Determined by *H NMR. 9Determined by chiral HPLC of
the major diastereomer. ®Reaction was carried out in presence of 4 A MS (For 0.1 mmol of 1a 100 mg MS was
added).

S4



D. Crystal data and structure refinement for chiral compound (CCDC No. 1862234) 3i:

Empirical formula Cs3H27FN204S
Formula weight 566.66

CCDC Number 1862234

Crystal habit, colour Needle, White
Crystal size, mm?® 0.25 x 0.18 x0.18
Temperature, T 293(2)
Wavelength, A(A) 0.71073

Crystal system Triclinic

Space group P-1

Unit cell dimensions

Volume, V (A3)
Z
Calculated density, Mg-m—3

Absorption coefficient,

p (mm™)

F(000)

@range for data collection

Limiting indices
Reflection collected/unique

Completeness to &
Max. and min. transmission

Refinement method

a=9.7629(4)A

b =11.7118(6)A

¢ = 13.5050(7)A

a =90.002(4)°, = 91.798(4)°
7=112.093(4)°

1429.97(13)

2

1.3159

0.161

592.5
6.04 to 50.00°

-13<h<11,-15<k<14,-16 <1<18

11400/5030[R(int)=0.0239]

99.8% (0= 25.00°)
0.817/1.000

‘SHELXL—-97(Sheldrick, 1997)’
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Data/restraints/parameters

Goodness—of-fit on F?
Final R indices [I>2sigma(l)]

R indices (all data)
Largest diff. peak and hole

5030/0/379
1.068
R1 =0.0594, wR2 = 0.1533

R1 =0.0793, wR2 =0.1689
0.53and -0.58¢-A-3

E. Reaction in presence of benzoic acid:

o)
i Ph CN
o M~ NHTs . |
Ph
1a 2a
F4C s>\;
NH N
N A
FyC

v

Without acid: 10:1 dr, 45% ee
With acid: 10:1 dr, 39% ee

0
\—Ph
catalyst IV/ VIII Ph Z2CN
(10 mol%) mPh
© N
PhCO,H (10 mol%), \
MTBE, 2d 3a°
H ?5
NN
N~
0 NH
O QCF:;
Vil FsC

Without acid: 15:1 dr, 91% ee
With acid: 15:1 dr, 76% ee

We performed the reaction in presence of benzoic acid and absence of benzoic acid using
catalyst 1V and catalyst VIII. Product 3a was isolated with similar diastereomeric ratio with
lesser enantioselectivities in presence of acid. This result indicates the bifunctional mode of
activation of the catalyst.
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F. Characterization data for compounds (3a-3y):

(2R,3S,4S)-3-benzoyl-4-(2-oxo-2-phenylethyl)-2-phenyl-1-tosylpyrrolidine-3-carbonitrile (3a):

White sticky solid (43.8.4 mg, yield: 80%); Diastereomeric ratio: 15:1; *H NMR (400 MHz,
CDCls): 6 7.75 (d, J = 7.2 Hz, 2H), 7.60 (d, J = 8.3 Hz, 2H), 7.47 (t, J = 7.4 Hz, 1H), 7.42 — 7.33
(m, 3H), 7.32 — 7.23 (m, 9H), 7.16 (t, J = 7.9 Hz, 2H), 4.88 (s, 1H), 4.32 (dd, J = 11.8, 7.3 Hz,
1H), 3.60 — 3.46 (m, 1H), 3.28 — 3.17 (m, 1H), 3.18 — 3.08 (m, 1H), 3.01 (dd, J = 17.3, 4.4 Hz,
1H), 2.38 (s, 3H). *C NMR (100 MHz, CDCl3): § 196.1, 191.6, 144.6, 136.0, 135.8, 135.3,
134.1, 134.0, 133.6, 130.2, 129.6, 129.5, 129.0, 128.8, 128.5, 128.23, 128.2, 128.1, 117.2, 72.0,
65.0, 53.2, 42.8, 38.2, 21.9; HRMS (+ESI): Calc for CzsH29N20:S[M+H]* 549.1843; found
549.1837; The enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak 1B
column (80:20 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 11.9 MiN, tmajor = 24.9

min); Enantiomeric excess: 91%.

(2R,3S,4S)-3-benzoyl-4-(2-oxo-2-phenylethyl)-2-(p-tolyl)-1-tosylpyrrolidine-3-carbonitrile
(3b):




White sticky solid (43.8 mg, yield: 78%); Diastereomeric ratio: 12:1; 'H NMR (600 MHz,
CDCl3): 6 7.84 (d,J =7.2Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.49 (t, J =
7.4 Hz, 1H), 7.46 — 7.41 (m, 2H), 7.41 — 7.35 (m, 4H), 7.31 — 7.28 (m, 2H), 7.28 — 7.24 (m, 2H),
7.16 (d, J = 7.9 Hz, 2H), 4.93 (s, 1H), 4.39 (dd, J = 11.8, 7.3 Hz, 1H), 3.69 — 3.53 (m, 1H), 3.28
(ddd, J =10.3, 9.4, 4.1 Hz, 1H), 3.23 (dd, J = 17.3, 9.2 Hz, 1H), 3.11 (dd, J = 17.3, 4.2 Hz, 1H),
2.48 (s, 3H), 2.37 (s, 3H); 3C NMR (150 MHz, CDCls):5 196.2, 191.7, 144.6, 139.5, 135.9,
135.3, 134.0, 133.9, 133.4, 132.7, 130.2, 129.6, 129.5, 129.0, 128.4, 128.2, 128.1, 128.0, 117.3,
71.9, 65.0,53.2,42.7, 38.2, 21.9, 21.5; HRMS (+ESI): Calc for C34H31N204S [M+H]"563.1999;
found 563.1984; The enantiomeric ratio was determined by HPLC analysis using Daicel
Chiralpak IA column (75:25n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tmajor = 21.2 min,

Tminor= 24.6 min);Enantiomeric excess: 95%.

(2R,3S,4S)-3-benzoyl-2-(4-isopropylphenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-

carbonitrile (3c):

White sticky solid (44.8 mg, yield: 76%); Diastereomeric ratio: 15:1; *H NMR (600 MHz,
CDCls): & 7.86 (d, J = 8.1 Hz, 2H), 7.66 (d, J = 7.9 Hz, 2H), 7.57 (t, J = 7.1 Hz, 1H), 7.49 — 7.40
(m, 3H), 7.34 (d, J = 7.9 Hz, 2H), 7.28 (t, J = 10.8 Hz, 4H), 7.21 (t, J = 7.7 Hz, 2H), 7.17 (d, J =
7.8 Hz, 2H), 4.85 (s, 1H), 4.44 (dd, J = 11.7, 7.7 Hz, 1H), 3.61 (t, J = 11.3 Hz, 1H), 3.35 (dt, J =
15.7, 11.5 Hz, 1H), 3.22 (dd, J = 17.6, 9.3 Hz, 1H), 3.10 (dd, J = 17.6, 4.4 Hz, 1H), 2.92 (dt, J =
13.7, 6.9 Hz, 1H), 2.46 (s, 3H), 1.26 (d, J = 7.1 Hz, 6H); 13C NMR (150MHz, CDCls): § 196.2,
191.5, 150.5, 144.5, 136.0, 135.2, 134.0, 133.9, 133.6, 132.6, 130.1, 129.7, 129.0, 128.3, 128.3,
128.2, 128.1, 126.8, 117.4, 72.0, 65.0, 53.0, 42.3, 38.3, 34.1, 24.2, 24.1, 21.9; HRMS (+ESI):
Calc for CssH3sN304S [M+NH4]7608.2578; found 608.2584; The enantiomeric ratio was
determined by HPLC analysis using Daicel Chiralpak 1B column (80:20 n-Hexane/2-PrOH, 1.0

mL/min, 25 °C, 254 nm, tminor = 7.1 Min, zmajor = 18.4 min); Enantiomeric excess: 81%.
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(2R,3S,4S)-3-benzoyl-2-(4-(tert-butyl)phenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-
carbonitrile (3d):

White sticky solid (48.4 mg, yield: 80%); Diastereomeric ratio: 15:1; *H NMR (600 MHz,
CDCls): & 7.86 (d, J = 7.4 Hz, 2H), 7.65 (d, J = 8.2 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.45 (dt, J
=155, 7.6 Hz, 3H), 7.36 — 7.30 (m, 4H), 7.30 — 7.26 (m, 4H), 7.20 (t, J= 7.9 Hz, 2H), 4.83 (s,
1H), 4.45 (dd, J = 11.7, 7.7 Hz, 1H), 3.61 (t, J = 11.3 Hz, 1H), 3.44 — 3.32 (m, 1H), 3.22 (dd, J =
17.6, 9.4 Hz, 1H), 3.11 (dd, J = 17.6, 4.5 Hz, 1H), 2.46 (s, 3H), 1.33 (s, 9H); 13C NMR (150
MHz, CDCl3):6 196.2, 191.4, 152.7, 144.4, 136.0, 135.2, 134.0, 133.9, 133.6, 132.2, 130.1,
129.7, 129.0, 128.3, 128.2, 128.1, 128.1, 125.7, 117.4, 71.9, 64.9, 53.0, 42.2, 38.3, 34.9, 31.5,
21.9; HRMS (+ESI): Calc for Csz7H3:sN.0S [M+H]*605.2469; found 605.2460; The
enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak IB column (90:10
n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 14.9 mMin, tmgor = 37.7 min);

Enantiomeric excess: 95%.

(2R,3S,4S)-3-benzoyl-2-(4-fluorophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-
carbonitrile (3e):
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White sticky solid (46.4 mg, yield: 82%); Diastereomeric ratio: 16:1; 'H NMR (600 MHz,
CDCl3): 6 7.84 (d, J=7.6 Hz, 2H), 7.70 (d, J = 8.2 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.52 (d, J =
7.6 Hz, 1H), 7.47 — 7.42 (m, 4H), 7.38 (t, J = 7.0 Hz, 4H), 7.30 (t, J = 7.9 Hz, 2H), 7.04 (t, J =
8.5 Hz, 2H), 4.97 (s, 1H), 4.40 (dd, J = 11.8, 7.2 Hz, 1H), 3.65 — 3.55 (m, 1H), 3.31 — 3.26 (m,
1H), 3.26 — 3.20 (m, 1H), 3.12 (dd, J = 17.0, 4.0 Hz, 1H), 2.48 (s, 3H); 1*C NMR (150 MHz,
CDCl3):6 196.0, 191.3, 164.2, 162.6, 144.8, 135.9, 135.3, 134.3, 134.0, 133.3, 131.7, 131.6,
130.2, 130.1, 130.0, 129.5, 129.0, 128.6, 128.2, 128.1, 117.2, 115.9, 115.8, 71.3, 64.9, 53.1, 42.8,
38.2, 21.9; HRMS (+ESI): Calc for Cs3H2sFN20sS [M+H]"567.1748; found 567.1736; The
enantiomeric ratio was determined by HPLC analysis using Phenomenex Lux C1 column
(75:25n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 11.3 Min, tmajor = 42.9 min);

Enantiomeric excess: 83%.

(2R,3S,4S)-3-benzoyl-2-(4-chlorophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-

carbonitrile (3f):

White sticky solid (46.6 mg, yield: 80%); Diastereomeric ratio: 15:1; *H NMR (600 MHz,
CDCls): & 7.81 (d, J = 8.6 Hz, 2H), 7.70 (d, J = 8.2 Hz, 2H), 7.51 (t, J = 7.4 Hz, 1H), 7.46 — 7.31
(m, 11H), 7.28 (t, J = 3.8 Hz, 2H), 4.96 (s, 1H), 4.42 (dd, J = 11.8, 7.5 Hz, 1H), 3.62 (t, J = 11.3
Hz, 1H), 3.32 (ddd, J = 15.6, 10.0, 4.7 Hz, 1H), 3.20 (dd, J = 17.7, 9.1 Hz, 1H), 3.09 (dd, J =
17.7, 4.6 Hz, 1H), 2.50 (s, 3H); 3C NMR (150 MHz, CDCls): § 195.0, 191.4, 144.7, 140.5,
135.6, 135.2, 134.2, 134.1, 133.5, 130.2, 129.7, 129.6, 129.6, 129.3, 128.8, 128.5, 128.3, 128.1,
117.2, 72.0, 64.9, 53.1, 42.7, 38.2, 21.9; HRMS (+ESI): HRMS (+ESI): Calc for
Ca3H28CIN204S [M+H]"583.1453; found 583.1444; The enantiomeric ratio was determined by
HPLC analysis using Phenomenex Lux C1 column (70:30 n-Hexane/2-PrOH, 1.0 mL/min, 25

°C, 254 nm, zminor = 12.5 Min, tmajor = 36.5 Min); Enantiomeric excess: 82%.
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(2R,3S,4S)-3-benzoyl-2-(4-bromophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-
carbonitrile (3g):

White sticky solid (48.3 mg, yield: 77%); Diastereomeric ratio: 15:1; 'H NMR (400 MHz,
CDCls) 8 7.72 (d, J = 7.3 Hz, 2H), 7.58 (d, J = 8.2 Hz, 2H), 7.46 (t, J = 7.4 Hz, 1H), 7.40 (d, J =
7.4 Hz, 1H), 7.33 (dd, J = 18.1, 8.1 Hz, 6H), 7.27 (d, J = 8.1 Hz, 2H), 7.20 (t, J = 7.9 Hz, 2H),
7.16 (d, J = 7.0 Hz, 2H), 4.88 (s, 1H), 4.28 (dd, J = 11.8, 6.9 Hz, 1H), 3.56 — 3.42 (m, 1H), 3.21
—2.95 (m, 3H), 2.37 (s, 3H); *C NMR (100 MHz, CDClz):5 196.0, 191.2, 144.9, 135.9, 135.3,
135.0, 134.3, 134.0, 133.4, 131.9, 130.3, 129.8, 129.5, 129.0, 128.6, 128.2, 128.1, 123.7, 117.1,
71.2, 64.7, 53.2, 43.0, 38.1, 21.9; HRMS (+ESI): Calc for C33H2sBrN204S [M+H]"627.0948;
found 627.0944; The enantiomeric ratio was determined by HPLC analysis using Phenomenex
column (75:25n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 15.3 MiN, Tmajor = 46.6

min);Enantiomeric excess: 84%.

(2R,3S,4S)-3-benzoyl-4-(2-ox0-2-phenylethyl)-2-(m-tolyl)-1-tosylpyrrolidine-3-carbonitrile
(3h):
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White sticky solid (44.4 mg, yield: 79%); Diastereomeric ratio: 15:1;'H NMR (600 MHz,
CDClz): 6 7.85(d, J=7.3 Hz, 2H), 7.70 (d, J =8.2 Hz, 2H), 7.57 (t, J= 7.4 Hz, 1H), 7.49 (t, J =
7.4 Hz, 1H), 7.44 (t, J = 7.8 Hz, 2H), 7.38 (dd, J = 16.5, 7.7 Hz, 4H), 7.28 — 7.22 (m, 3H), 7.18
(d, J = 7.1 Hz, 2H), 7.12 (s, 1H), 4.95 (s, 1H), 4.44 (dd, J = 11.8, 7.4 Hz, 1H), 3.60 (t, J = 11.3
Hz, 1H), 3.30 (ddd, J = 11.1, 9.6, 6.9 Hz, 1H), 3.22 (dd, J = 17.6, 9.3 Hz, 1H), 3.11 (dd, J = 17.5,
4.5 Hz, 1H), 2.47 (s, 3H), 2.27 (s, 3H); 3C NMR (150 MHz, CDCls): 8 196.2, 191.7, 144.5,
138.4, 136.0, 135.6, 135.3, 134.1, 134.0, 133.7, 130.4, 130.1, 129.6, 129.0, 128.8, 128.7, 128.4,
128.2, 128.1, 125.3, 117.2, 72.0, 65.0, 53.1, 42.8, 38.2, 21.9, 21.6.HRMS (+ESI): Calc for
CasH31N204S [M+H]*563.1999; found 563.1980; The enantiomeric ratio was determined by
HPLC analysis using Daicel Chiralpak 1B column (Initially polarity was 92:8 n-Hexane/2-PrOH
and at 35.798 min polarity was increased to 75:25 n- Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254

NM, Tminor = 21.3 MIN, Tmajor = 48.4 min); Enantiomeric excess: 96%.

(2R,3S,4S)-3-benzoyl-2-(3-fluorophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-
carbonitrile (3i):

White sticky solid (45.9 mg, yield: 81%); Diastereomeric ratio: 15:1; 'H NMR (600 MHz,
CDClz): 8 7.84 (d, J = 7.3 Hz, 2H), 7.72 (d, J = 8.2 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.54 — 7.50
(m, 1H), 7.48 — 7.42 (m, 4H), 7.39 (d, J = 8.1 Hz, 2H), 7.31 (t, J = 7.9 Hz, 3H), 7.18 — 7.11 (m,
2H), 7.08 (t, J = 8.4 Hz, 1H), 5.04 (s, 1H), 4.40 (dd, J = 11.9, 6.9 Hz, 1H), 3.62 — 3.55 (m, 1H),
3.25 (dd, J = 6.1, 3.4 Hz, 1H), 3.23 (t, J = 7.0 Hz, 1H), 3.13 (t, J = 10.7 Hz, 1H), 2.49 (s, 3H).
13C NMR (151 MHz, CDCls) & 196.0, 191.3, 163.6, 162.0, 144.9, 138.5 (d, J = 5 Hz), 135.9,
135.3, 134.3, 134.1, 133.3, 130.3, 129.5, 129.0, 128.6, 128.2 (d, J =5 Hz), 123.8 (d, J = 2 Hz),
117.0, 116.7, 116.5, 115.4, 115.2, 71.2, 64.8, 53.2, 43.1, 38.1, 21.9; HRMS (+ESI): Calc for
Ca3H2sFN204S [M+H]"567.1748; found 567.1735; The enantiomeric ratio was determined by
HPLC analysis using Daicel Chiralpak IB column (Initially the polarity was 93:7 n-Hexane/2-
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PrOH and at 32.984 min the polarity was increased to 70:30 n-Hexane/2-PrOH, 1.0 mL/min, 25

°C 25 °C, 254 nm, Tminor = 26.7 Min, tmajor = 45.8 min); Enantiomeric excess: 98%.

(2R,3S,4S)-3-benzoyl-2-(3-chlorophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-

carbonitrile (3j):

White sticky solid (46.6 mg, yield: 80%); Diastereomeric ratio: 15:1; 'H NMR (600 MHz,
CDCls): & 7.84 (d, J = 7.3 Hz, 2H), 7.70 (d, J = 8.2 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.53 (d, J =
7.4 Hz, 1H), 7.49 (d, J = 7.4 Hz, 2H), 7.44 (t, J = 7.8 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H), 7.35 (dd,
J=8.9, 2.1 Hz, 1H), 7.31 (dd, J = 15.9, 7.5 Hz, 5H), 5.03 (s, 1H), 4.42 (dd, J = 11.8, 7.1 Hz,
1H), 3.65 — 3.54 (m, 1H), 3.31 — 3.25 (m, 1H), 3.23 (t, J = 11.3 Hz, 1H), 3.14 (dd, J = 16.7, 3.7
Hz, 1H), 2.48 (s, 3H); 13C NMR (150 MHz, CDCIls): § 196.0, 191.1, 144.9, 138.0, 135.9, 135.2,
134.7, 134.3, 134.1, 133.4, 130.3, 130.1, 129.7, 129.5, 129.0, 128.6, 128.3, 128.2, 128.1, 126.4,
116.9, 71.1, 64.7, 53.1, 43.1, 38.1, 21.9; HRMS (+ESI): Calc for Csz3H2sCIN20.S
[M+H]*583.1453; found 583.1458; The enantiomeric ratio was determined by HPLC analysis
using Daicel Chiralpak IB column (Initially the polarity was 93:7 n-Hexane/2-PrOH and at
34.039 min the polarity was increased to 70:30 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm,

Tminor = 27.4 MiN, Tmajor = 51.4 Min); Enantiomeric excess: 95%.

(2R,3S,4S)-3-benzoyl-2-(3-bromophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-
carbonitrile (3k):
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White sticky solid (47.7 mg, yield: 76%); Diastereomeric ratio: 15:1; 'H NMR (600 MHz,
CDClz): 6 7.87 —7.82 (m, 2H), 7.70 (d, J = 8.2 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.53 (d, J = 7.4
Hz, 1H), 7.51 — 7.48 (m, 3H), 7.44 (t, J = 7.8 Hz, 2H), 7.42 — 7.34 (m, 4H), 7.32 (dd, J = 8.3, 7.6
Hz, 2H), 7.23 (t, J = 7.8 Hz, 1H), 5.03 (s, 1H), 4.42 (dd, J = 11.8, 7.1 Hz, 1H), 3.62 — 3.54 (m,
1H), 3.29 (dd, J = 10.1, 5.6 Hz, 1H), 3.22 (d, J = 9.0 Hz, 1H), 3.14 (dd, J = 17.0, 4.1 Hz, 1H),
2.48 (s, 3H); BC NMR (150 MHz, CDCls):5 196.0, 191.1, 144.9, 138.2, 135.9, 135.2, 134.4,
134.1, 133.5, 132.6, 131.1, 130.3, 130.2, 129.5, 129.0, 128.7, 128.2, 128.1, 126.9, 122.8, 116.9,
70.9, 64.7, 53.1, 43.1, 38.1, 21.9.HRMS (+ESI): Calc for C33H2sBrN204S [M+H]"627.0948;
found 627.0948; The enantiomeric ratio was determined by HPLC analysis using Daicel
Chiralpak 1B column (Initially the polarity was 93:7 n-Hexane/2-PrOH and at 35.047 min the
polarity was increased to 70:30 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, zminor = 29.0 min,

Tmajor = 54.9 min); Enantiomeric excess: 91%.

(2R,3S,4S)-3-benzoyl-4-(2-oxo0-2-phenylethyl)-2-(o-tolyl)-1-tosylpyrrolidine-3-carbonitrile (31):

White sticky solid (42.7 mg, yield: 76%); Diastereomeric ratio:15:1; *H NMR (600 MHz,
CDCl3): 8 7.88 (d, J =7.4 Hz, 2H), 7.81 (d, J = 7.6 Hz, 1H), 7.66 (d, J = 8.1 Hz, 2H), 7.58 (t, J =
7.4 Hz, 1H), 7.50 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.8 Hz, 2H), 7.38 (d, J = 7.6 Hz, 2H), 7.33 (d, J
=8.0 Hz, 3H), 7.28 (t, J = 6.9 Hz, 1H), 7.26 — 7.21 (m, 2H), 7.02 (d, J = 7.5 Hz, 1H),5.30 (d, J =
5.7 Hz, 1H), 4.46 (dd, J = 11.6, 7.2 Hz, 1H), 3.59 (t, J = 11.1 Hz, 1H), 3.46 (td, J = 10.8, 4.1 Hz,
1H), 3.24 (dd, J = 17.6, 9.6 Hz, 1H), 3.14 (dd, J = 17.5, 4.1 Hz, 1H), 2.46 (s, 3H), 1.94 (s, 3H);
13C NMR (150 MHz, CDCls): § 196.2, 191.3, 144.5, 136.1, 136.0, 134.7, 134.4, 134.2, 134.0,
130.6, 130.1, 129.5, 129.2, 129.0, 128.9, 128.5, 128.3, 128.0, 126.7, 117.4, 66.7, 64.3, 52.8, 43.0,
38.2, 21.9, 19.6; HRMS (+ESI): Calc for C34H31N204S [M+H]"563.1999; found 563.1995; The
enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak 1A column (80:20
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n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor= 10.5 Min, major = 23.6 min); Enantiomeric

excess: 87%.

(2S,3S,4S)-3-benzoyl-2-(2-fluorophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-

carbonitrile (3m):

White sticky solid (42.4 mg, yield: 75%); Diastereomeric ratio: 15:1; 'H NMR (600 MHz,
CDCl3): 6 7.85(d, J =7.3 Hz, 2H), 7.81 (d, J = 7.8 Hz, 2H), 7.58 (t, J = 6.8 Hz, 3H), 7.53 (t, J =
7.4 Hz, 2H), 7.44 (dd, J = 13.3, 5.7 Hz, 4H), 7.40 — 7.37 (m, 1H), 7.31 (t, J = 7.9 Hz, 3H), 6.94
(t, J=9.2 Hz, 1H), 5.40 (s, 1H), 4.38 (dd, J = 12.1, 6.7 Hz, 1H), 3.59 (dd, J = 12.0, 10.3 Hz, 1H),
3.24 — 3.08 (m, 3H), 2.49 (s, 3H); 3C NMR (150 MHz, CDClz): § 196.01, 190.57, 161.00,
159.36, 144.86, 135.92, 134.91, 134.22, 133.99, 131.04, 130.99, 130.34, 129.35, 128.97, 128.56,
128.29, 128.19, 124.96, 124.27, 124.19, 117.07, 77.44, 77.23, 77.02, 63.88, 53.03, 43.49, 38.01,
21.94; HRMS (+ESI): Calc for Cs3H2sFN204S [M+NH4]" 584.2014; found 584.2019; The
enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak IA column
(85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, Zminor = 26.5 MiN, Tmajor = 31.0 min);

Enantiomeric excess: 96%.

(2S,3S,45)-3-benzoyl-2-(2-chlorophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-

carbonitrile (3n):

S15



White sticky solid (43.1 mg, yield: 74%); Diastereomeric ratio: 15:1; 'H NMR (600 MHz,
CDCls): 6 8.05 (d, J = 9.2 Hz, 1H), 7.85 (dd, J = 14.3, 7.7 Hz, 4H), 7.58 (t, J = 7.4 Hz, 1H), 7.54
—7.50 (m, 2H), 7.50 — 7.46 (m, 3H), 7.45 (t, J = 8.0 Hz, 3H), 7.37 (t, J = 7.7 Hz, 1H), 7.28 (dd, J
=10.5, 5.4 Hz, 3H), 5.53 (s, 1H), 4.34 (dd, J = 12.1, 6.4 Hz, 1H), 3.62 (dd, J = 11.9, 9.6 Hz, 1H),
3.21 (dd, J = 18.3, 6.8 Hz, 2H), 3.13 (t, J = 10.9 Hz, 1H), 2.50 (s, 3H); 3C NMR (150 MHz,
CDClz):5 196.1, 190.3, 144.9, 136.0, 134.8, 134.7, 134.4, 134.0, 133.6, 132.5, 130.7, 130.6,
130.3, 129.5, 129.4, 129.0, 128.52, 128.50, 128.2, 127.7, 117.1, 66.7, 63.6, 53.0, 43.3, 38.1,
22.0; HRMS (+ESI): Calc for Cs3H2sCIN204S [M+H]" 583.1453; found 583.1453; The
enantiomeric ratio was determined by HPLC analysis using Daicel Phenomenex Lux C1 column
(85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, zminor = 17.9 Min, Tmajor = 39.1 min);

Enantiomeric excess: 96%.

(2R,3S,4S)-3-benzoyl-2-(naphthalen-1-yl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-
carbonitrile (30):

White sticky solid (47.9 mg, yield: 80%); Diastereomeric ratio: 16:1; *H NMR (600 MHz,
CDCl3): 6 8.17 (d, J = 7.2 Hz, 1H), 7.91 (d, J = 8.1 Hz, 1H), 7.85 (dd, J = 19.8, 8.3 Hz, 3H),
7.74 (d, J=8.2 Hz, 2H), 7.66 (t, J = 7.7 Hz, 1H), 7.58 (t, J = 7.4 Hz, 1H), 7.46 (dd, J = 13.6, 5.8
Hz, 3H), 7.40 (d, J = 8.0 Hz, 2H), 7.32 (dd, J = 16.0, 8.1 Hz, 2H), 7.24 — 7.19 (m, 1H), 7.18 (d, J
=7.5Hz, 2H), 7.04 (t, J = 7.9 Hz, 2H), 5.99 (s, 1H), 4.47 (dd, J = 11.9, 7.1 Hz, 1H), 3.70 (dd, J
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=11.8,10.4 Hz, 1H), 3.45 - 3.37 (m, 1H), 3.29 (dd, J = 17.7, 9.7 Hz, 1H), 3.14 (dd, J = 17.7, 4.0
Hz, 1H), 2.50 (s, 3H); 3C NMR (150 MHz, CDCls): & 196.1, 192.2, 144.7, 136.0, 134.8, 134.0,
133.6, 133.3, 132.1, 131.0, 130.2, 129.9, 129.4, 129.2, 129.0, 128.3, 128.2, 128.1, 127.4, 126.9,
1258, 125.7, 121.7, 117.3, 66.3, 65.1, 53.2, 44.0, 38.2, 22.0; HRMS (+ESI): Calc for
Ca7H31N204S [M+H]* 599.1999; found 599.197; The enantiomeric ratio was determined by
HPLC analysis using Daicel Chiralpak IB column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C,

254 nm, Tminor = 12.9 min, tmajor = 25.4 min); Enantiomeric excess: 87%.

(2R,3S,4S)-3-benzoyl-2-(naphthalen-2-yl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-
carbonitrile (3p):

White sticky solid (48.4 myg, yield: 81%); Diastereomeric ratio: 16:1; *H NMR (600 MHz,
CDCls) & 7.86 (d, J = 8.5 Hz, 4H), 7.70 (d, J = 8.2 Hz, 4H), 7.58 (dd, J = 13.6, 6.4 Hz, 3H), 7.51
—7.48 (m, 2H), 7.46 — 7.42 (m, 3H), 7.42 — 7.38 (m, 2H), 7.33 (d, J = 8.0 Hz, 2H), 7.15 (t, J =
7.9 Hz, 2H), 5.20 (s, 1H), 4.49 (dd, J = 11.8, 7.4 Hz, 1H), 3.74 — 3.63 (m, 1H), 3.41 — 3.32 (m,
1H), 3.30 — 3.25 (m, 1H), 3.15 (dd, J = 17.7, 4.6 Hz, 1H), 2.44 (s, 3H); 3CNMR (150 MHz,
CDClIz)é 196.2, 191.7, 144.6, 136.0, 135.3, 134.1, 134.0, 133.9, 133.7, 133.2, 133.0, 130.2,
129.5, 129.0, 128.7, 128.5, 128.4, 128.2, 128.1, 128.0, 127.8, 126.9, 126.6, 117.3, 72.0, 65.0,
53.2, 43.0, 38.2, 21.9; HRMS (+ESI): Calc for Cs7H31N204S [M+H]"599.1999; found 599.199;
The enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak 1B column
(85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, zminor = 14.7 MiN, Tmajor = 32.9 min);

Enantiomeric excess: 88%.

(2R,3S,4S5)-3-benzoyl-2-(2,4-dimethylphenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-
carbonitrile (3q):
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White sticky solid (44.9 mg, yield: 78%); Diastereomeric ratio: 15:1; 'H NMR (600 MHz,
CDClz): 6 7.88 (d, J = 7.4 Hz, 2H), 7.70 (d, J = 8.0 Hz, 1H), 7.67 (d, J =8.1 Hz, 2H), 7.58 (t, J =
7.4 Hz, 1H),7.51 (d, J =7.4 Hz, 1H), 7.45 (t, J = 7.8 Hz, 2H), 7.40 (d, J = 7.6 Hz, 2H), 7.34 (d, J
=8.0 Hz, 2H), 7.26 (dd, J = 9.1, 6.7 Hz, 2H), 7.15 (d, J = 7.7 Hz, 1H), 6.84 (s, 1H), 5.25 (s, 1H),
4.43 (dd, J = 11.7, 7.2 Hz, 1H), 3.58 (t, J = 11.2 Hz, 1H), 3.43 (dd, J = 20.6, 10.7 Hz, 1H), 3.23
(dd, J = 17.6, 9.6 Hz, 1H), 3.12 (dd, J = 17.5, 4.1 Hz, 1H), 2.47 (s, 3H), 2.34 (s, 3H), 1.89 (s,
3H); ¥C NMR (151 MHz, CDCls):8 196.3, 191.5, 144.4, 138.9, 136.0, 135.8, 134.8, 134.4,
134.1, 133.9, 131.3, 130.0, 129.5, 129.0, 128.5, 128.3, 128.1, 127.6, 117.5, 66.7, 64.5, 52.8, 43.0,
38.2,21.9, 21.4, 19.5.HRMS (+ESI): Calc for CssH33N204S [M+H]"577.2156; found 577.2134;
The enantiomeric ratio was determined by HPLC analysis using Merck OD column (85:15n-
Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, zminor = 14.4 Min, tmajor = 49.5 min); Enantiomeric
excess: 91%.

(2S,3S,4S)-3-benzoyl-2-(2,4-dichlorophenyl)-4-(2-oxo-2-phenylethyl)-1-tosylpyrrolidine-3-

carbonitrile (3r):

White sticky solid (46.9 mg, yield: 76%); Diastereomeric ratio: 7:1; *H NMR (600 MHz,
CDCls): & 7.97 (d, J = 8.5 Hz, 1H), 7.86 (d, J = 7.3 Hz, 2H), 7.82 (d, J = 8.2 Hz, 2H), 7.55 (dd, J
=12.9, 8.0 Hz, 4H), 7.50 — 7.44 (m, 5H), 7.33 (dd, J = 8.3, 7.5 Hz, 2H), 7.30 (d, J = 2.1 Hz, 1H),
5.49 (s, 1H), 4.33 — 4.27 (m, 1H), 3.62 — 3.56 (m, 1H), 3.21 (dd, J = 12.1, 7.6 Hz, 2H), 3.14 (t, J
=10.9 Hz, 1H), 2.51 (s, 3H); 13C NMR (150 MHz, CDCl3):8 196.0, 190.2, 145.1, 135.9, 135.8,
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135.0, 134.7, 134.6, 134.2, 134.1, 133.6, 132.3, 131.6, 130.4, 129.4, 129.3, 129.0, 128.7, 128.5,
128.2, 117.0, 66.4, 63.4, 53.0, 43.4, 38.1, 22.0; HRMS (+ESI): Calc for CasH27CI2N204S
[M+H]617.1063; found 617.1073; The enantiomeric ratio was determined by HPLC analysis
using Daicel Chiralpak IB column (90:10 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, minor =

15.7 min, zmajor = 34.6 min); Enantiomeric excess: 99%.

(2R,3S,4S)-3-benzoyl-2-cyclohexyl-4-(2-oxo0-2-phenylethyl)-1-tosylpyrrolidine-3-carbonitrile
(39):

White sticky solid (39.9 mg, yield: 72%); Diastereomeric ratio:16:1; *H NMR (600 MHz,
CDCl3): 6 7.87 (d, J=7.4 Hz, 2H), 7.83 (d, J = 7.3 Hz, 2H), 7.77 (d, J = 8.3 Hz, 2H), 7.61 (t, J =
7.5 Hz, 1H), 7.57 (t, J = 7.4 Hz, 1H), 7.49 (t, J = 7.8 Hz, 2H), 7.44 (t, J = 7.8 Hz, 2H), 7.32 (d, J
= 8.1 Hz, 2H), 4.36 (d, J = 6.5 Hz, 1H), 4.19 (dd, J = 13.1, 6.7 Hz, 1H), 3.26 (dd, J = 17.6, 4.8
Hz, 1H), 3.19 — 3.08 (m, 2H), 2.92 — 2.79 (m, 1H), 2.44 (s, 3H), 2.12 - 2.03 (m, 1H), 2.01 (d, J =
12.3 Hz, 1H), 1.85 (d, J = 12.6 Hz, 1H), 1.74 (d, J = 10.9 Hz, 1H), 1.68 (d, J = 12.7 Hz, 1H),
1.43 — 1.27 (m, 5H), 1.19 (d, J = 16.0 Hz, 1H); 3C NMR (150 MHz,CDCls):8 196.3, 192.0,
144.4, 136.0, 135.2, 135.0, 133.9, 133.8, 130.1, 129.2, 129.0, 128.9, 128.3, 128.2, 117.8, 71.3,
62.5, 54.0, 43.12, 43.11, 38.6, 31.6, 29.8, 26.5, 26.4, 26.1, 21.9; HRMS (+ESI): Calc for
Ca3H3sN204S [M+H]*555.2312; found 555.2322; The enantiomeric ratio was determined by
HPLC analysis using Daicel Chiralpak 1B column (80:20 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C,

254 nm, Tminor = 7.1 Min, zmajor = 18.4 min); Enantiomeric excess: 78%.

(2R,3S,4S5)-3-benzoyl-4-(2-oxo-2-(p-tolyl)ethyl)-2-phenyl-1-tosylpyrrolidine-3-carbonitrile (3t):
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White sticky solid (45.0 mg, yield: 80%); Diastereomeric ratio: 15:1; 'H NMR (400 MHz,
CDCl3) 6 7.72 (dd, J = 16.1, 8.2 Hz, 4H), 7.48 (t, J = 7.4 Hz, 1H), 7.43 — 7.34 (m, 9H), 7.26 (dd,
J=8.8, 7.1 Hz, 4H), 4.99 (s, 1H), 4.40 (dd, J = 11.8, 7.4 Hz, 1H), 3.67 — 3.56 (m, 1H), 3.30 (dt,
J=22.4,7.6 Hz, 1H), 3.20 (dd, J = 17.3, 9.0 Hz, 1H), 3.08 (dd, J = 17.3, 4.5 Hz, 1H), 2.47 (s,
3H), 2.39 (s, 3H); *C NMR (150 MHz, CDClz) & 195.8, 191.7, 145.0, 144.6, 135.8, 135.4,
134.1, 133.5, 133.4, 130.2, 129.7, 129.6, 129.5, 128.8, 128.5, 128.4, 128.2, 128.1, 117.3, 72.1,
65.0, 53.3, 42.9, 38.1, 21.9; HRMS (+ESI): Calc for C3sH31N204S [M+NH4]*580.2265; found
580.2276; The enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak IB
column (80:20 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 12.0 MiN, tmajor = 16.8

min); Enantiomeric excess: 91%.

(2R,3S,4S)-3-benzoyl-4-(2-(4-methoxyphenyl)-2-oxoethyl)-2-phenyl-1-tosylpyrrolidine-3-
carbonitrile (3u):

White sticky solid (45.7 mg, yield: 79%); Diastereomeric ratio: 15:1; *H NMR (600 MHz,
CDCl3): 6 7.84 (d, J =8.9 Hz, 2H), 7.72 (d, J = 8.2 Hz, 2H), 7.50 (t, J = 7.4 Hz, 1H), 7.44 - 7.35
(m, 9H), 7.30 — 7.26 (m, 2H), 6.91 (d, J = 8.9 Hz, 2H), 5.00 (s, 1H), 4.41 (dd, J = 11.8, 7.5 Hz,
1H), 3.87 (s, 3H), 3.63 (t, J = 11.3 Hz, 1H), 3.34 — 3.26 (m, 1H), 3.20 (dd, J = 17.4, 9.2 Hz, 1H),
3.08 (dd, J = 17.4, 4.7 Hz, 1H), 2.49 (s, 3H); *C NMR (150 MHz,CDCls): § 194.6, 191.6,
164.1, 144.6, 135.8, 135.4, 134.0, 133.4, 130.6, 130.2, 129.9, 129.6, 1295, 129.0, 128.8, 128.4,
128.2, 128.1, 126.6, 117.3, 114.1, 72.0 65.0, 55.7, 53.3, 43.0, 37.8, 21.9; HRMS (+ESI): Calc
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for CasH3:N20sS [M+NH4]" 579.1948; found 579.1955; The enantiomeric ratio was determined
by HPLC analysis using Daicel Chiralpak IB column (70:30 n-Hexane/2-PrOH, 1.0 mL/min, 25

°C, 254 nm, tminor = 12.8 min, zmajor = 13.9 min); Enantiomeric excess: 57%.

(2R,3S,4S)-3-benzoyl-4-(2-(4-chlorophenyl)-2-oxoethyl)-2-phenyl-1-tosylpyrrolidine-3-
carbonitrile (3v):

White sticky solid (46.6 mg, yield: 80%); Diastereomeric ratio: 15:1; *H NMR (600 MHz,
CDCls): 6 7.81 (d, J = 8.6 Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 7.51 (t, J = 7.4 Hz, 1H), 7.46 — 7.34
(m, 11H), 7.31 - 7.26 (m, 2H), 4.96 (s, 1H), 4.42 (dd, J = 11.8, 7.5 Hz, 1H), 3.62 (t, J = 11.3 Hz,
1H), 3.32 (ddd, J = 16.3, 10.5, 4.7 Hz, 1H), 3.20 (dd, J = 17.7, 9.1 Hz, 1H), 3.10 (dd, J = 17.7,
4.7 Hz, 1H), 2.50 (s, 3H); 3C NMR (150 MHz, CDCls): & 195.0, 191.4, 144.7, 140.5, 135.6,
135.2, 134.2, 134.1, 133.4, 130.2, 129.7, 129.6, 129.6, 129.3, 128.8, 128.5, 128.2, 128.1, 117.2,
72.0, 64.8, 53.1, 42.7, 38.2, 21.9; HRMS (+ESI): Calc for C33H2sCIN204S [M+H]"583.1453;
found 583.1456; The enantiomeric ratio was determined by HPLC analysis using Daicel
Chiralpak 1B column (80:20 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 15.5 min,

Tmajor = 16.9 min); Enantiomeric excess: 67%.

(2R,3S,4S)-3-benzoyl-4-(2-(4-bromophenyl)-2-oxoethyl)-2-phenyl-1-tosylpyrrolidine-3-

carbonitrile (3w):
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White sticky solid (48.9 mg, yield: 78%); Diastereomeric ratio: 15:1; *H NMR (600 MHz,
CDClz): 6 7.71 (dt, J = 16.3, 7.1 Hz, 4H), 7.60 (d, J = 8.5 Hz, 2H), 7.51 (t, J = 7.4 Hz, 1H), 7.45
—7.32 (m, 9H), 7.29 — 7.26 (m, 2H), 4.96 (s, 1H), 4.42 (dd, J = 11.8, 7.5 Hz, 1H), 3.62 (t, J =
11.3 Hz, 1H), 3.36 — 3.28 (m, 1H), 3.19 (dd, J = 17.7, 9.1 Hz, 1H), 3.09 (dd, J = 17.7, 4.7 Hz,
1H), 2.50 (s, 3H); *C NMR (150 MHz, CDCls): & 195.2, 191.4, 144.7, 135.6, 135.2, 134.6,
134.2, 133.5, 132.3, 130.2, 129.7, 129.6, 129.6, 129.4, 129.3, 128.8, 128.7, 128.5, 128.2, 128.1,
117.2, 72.0, 64.8, 53.1, 42.7, 38.2, 21.9; HRMS (+ESI): Calc for CasH2sBrN.OsS
[M+H]627.0948; found 627.0949; The enantiomeric ratio was determined by HPLC analysis
using Daicel Chiralpak IB column (80:20 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, Zminor =

17.4 min, Tmajor = 18.4 min); Enantiomeric excess: 60%.

(2R,3S,4S)-3-benzoyl-2-(3-fluorophenyl)-4-(2-(4-methoxyphenyl)-2-oxoethyl)-1-
tosylpyrrolidine-3-carbonitrile (3x):

White sticky solid (44.7 mg, yield: 75%); Diastereomeric ratio: 7:1; 'H NMR (400 MHz,
CDCl3): 6 7.81 (d, J = 8.9 Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 7.53 — 7.46 (m, 3H), 7.38 (d, J =
8.0 Hz, 2H), 7.30 (t, J = 7.9 Hz, 3H), 7.10 (dt, J = 17.6, 8.0 Hz, 3H), 6.89 (d, J = 8.9 Hz, 2H),
5.07 (s, 1H), 4.37 (dd, J = 11.8, 7.1 Hz, 1H), 3.85 (s, 3H), 3.59 (dd, J = 11.6, 10.7 Hz, 1H), 3.25
(ddd, J = 12.9, 7.3, 3.8 Hz, 1H), 3.21 — 3.03 (m, 2H), 2.48 (s, 3H); *C NMR (100 MHz,
CDCl3): & 194.4, 191.3, 164.2, 144.8, 138.7 (d, J = 7 Hz), 135.4, 134.2, 130.6, 130.2, 129.6,
129.5, 129.2, 128.6, 128.2, 123.8 (d, J = 3 Hz), 117.0, 116.6, 116.4, 115.4, 115.2, 114.1, 71.2,
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64.9, 55.7, 53.3, 43.4, 37.7, 21.9; HRMS (+ESI): Calc for C3sH3FN20sS [M+H]"597.1845;
found 597.1852; The enantiomeric ratio was determined by HPLC analysis using Daicel
Chiralpak 1B column (80:20 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 19.6 min,

Tmajor = 21.1 min); Enantiomeric excess: 90%.

(2R,3S,4S)-3-benzoyl-4-(2-(4-chlorophenyl)-2-oxoethyl)-2-(3-fluorophenyl)-1-tosylpyrrolidine-
3-carbonitrile (3y):

White sticky solid (46.3 mg, yield: 77%); Diastereomeric ratio: 10:1; 'H NMR (400 MHz,
CDCls): 6 7.78 (d, J = 8.6 Hz, 2H), 7.70 (d, J = 8.2 Hz, 2H), 7.51 (d, J = 7.4 Hz, 1H), 7.47 (d, J
= 7.4 Hz, 2H), 7.39 (dd, J = 13.4, 8.4 Hz, 4H), 7.30 (t, J = 7.9 Hz, 3H), 7.15 - 7.06 (m, 3H), 5.04
(s, 1H), 4.38 (dd, J = 11.8, 7.3 Hz, 1H), 3.64 — 3.51 (m, 1H), 3.27 (ddd, J = 10.4, 7.7, 4.9 Hz,
1H), 3.22 — 3.06 (m, 2H), 2.48 (s, 3H); 3C NMR (100 MHz, CDCls): & 194.9, 191.1, 164.1,
161.6, 144.9, 140.6, 138.5 (d, J = 7 Hz), 135.3, 134.3 (d, J = 7 Hz), 133.6, 130.2, 129.6, 129.5,
129.3,128.6, 128.2, 123.9 (d, J = 3 Hz), 117.0, 116.7, 116.5, 115.5, 115.3, 71.2, 64.7, 53.1, 43.0,
38.1, 21.9; HRMS (+ESI): Calc for CasH27CIFN204S [M+H]" 601.1359; found 601.1361; The
enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak IB column (80:20
n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 15.2 MIiN, Tmgjor = 16.7 min);

Enantiomeric excess: 93%.
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G. 4-methoxyphenyl 2-((3S,4S,5R)-4-benzoyl-4-cyano-5-(3-fluorophenyl)-1-tosylpyrrolidin-3-

yl)acetate (4):
=0 F
Ton o=
H5CO o)

General procedure for the synthesis of compound 4:

To a solution of 3x (0.1 mmol) in MTBE (4 ml), was added disodium hydrogen phosphate (0.3
mmol) and m-CPBA (0.3 mmol). The reaction mixture was stirred at room temperature for 48h.
Then the solvent was evaporated and the crude product was purified by column chromatography

using 15% ethyl acetate in hexane as the eluent.

White sticky solid (24.5 mg, yield: 40%); Diastereomeric ratio: 7:1; *H NMR (400 MHz,
CDCl3) 6 7.65 (d, J = 8.3 Hz, 2H), 7.53 (t, J = 8.1 Hz, 2H), 7.46 (d, J = 7.4 Hz, 2H), 7.36 — 7.27
(m, 5H), 7.14 — 7.07 (m, 2H), 6.90 (td, J = 9.3, 5.2 Hz, 4H), 5.04 (s, 1H), 4.36 (dd, J = 11.8, 7.4
Hz, 1H), 3.80 (s, 3H), 3.68 (t, J = 11.4 Hz, 1H), 3.27 — 3.11 (m, 1H), 2.76 (qd, J = 16.9, 7.3 Hz,
2H), 2.46 (s, 3H); *C NMR (100 MHz, CDCls): § 191.0, 169.1, 157.8, 144.9, 143.8, 138.3 (d, J
=8 Hz), 135.1, 134.5, 133.6, 130.5, 130.4, 130.3, 129.6, 128.7, 128.1, 123.9 (d, J = 3 Hz), 122.2,
116.6 (d, J =2 Hz), 115.5, 115.3, 114.8, 71.4, 64.5, 55.8, 52.9, 43.5, 36.9, 21.9; HRMS (+ESI):
Calc for CasH3oFN20eS [M+H]" 613.1803; found 613.1804; The enantiomeric ratio was
determined by HPLC analysis using Phenomenex lux C1 column (88:12 n-Hexane/2-PrOH, 1.0

mL/min, 25 °C, 254 nm, tminor = 77.7MiN, tmajor = 83.8 min); Enantiomeric excess: 90%.
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I. NMR Spectra of compounds (3a-3y):
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J. NMR Spectra of compounds 4:
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K. HPLC chromatograms of (3a-3y):

500_SS8-6.6.16 #1 [modified by user] SSS-14(R) Uv VIS 1
mAU WVL:254 nm
1 2
400 P
Z <
=
.5. . =
< 3004
£ | 3arac -
. :
o] J ™
3 )
g 200 @
2 2
1004
m' A /\jL A in
0.0 5!0 16.0 ‘IE[.O 2[;.0 25|.0 30l_0 350
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
47 A 12.35 119.9935 51.18584357 305.9554 n.a.
89 B 25.12  114.434 48.81415643 156.038 n.a.
200 555-6.6.16 #68 [modified by user, 2 peaks manually assigned] UV WIS 1
Jmal E WWVL:254 nm
: e
250 @
] 2
200}
= ]
?; 4
E -
k 3a Chiral
g 1504
2 1
5 i
= ]
Z 1004
| [5]
1 i
50 <
| :
. i ,._f\_ AN J _
1.4 5.0 10.0 15.0 20.0 25.0 30.0 35.0
Retention Time [min]
Mo, Peak Name Ret.Time (detected) Area Rel.Areajident.) Height Amount
min mAL* min % mAL
102 A 11.85 6.223216 3.647795857 11.84795 n.a.
181 B 2491 164.379 96.35211932  215.153 n.a.
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750 s55-14-2 #79 [modified by user, 2 peaks manually assigned] UV VIS 2
©mAU WWL:254 nm
60.0
il
1 = %
1 S &
- & '.':l
40.0+ - 2
i o
20.0+
] min
50— — . —
1.0 5.0 10.0 15.0 20.0 25.0 30.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min 9% mAU
1a 21.41 28.15373 49.33569561 35.40188 n.a.
2b 24.66 28912 50.66430439 31.609 n.a.
250 s55-14-2 #80 [modified by user, 2 peaks manually assigned] UV VIS 2
JmAU WWVL:254 nm
2001 -
] N
E‘
150 O ’\:/0 i
1 ~CN -
_ o
100+ Ts
i 3b Chiral
50—_ A
] a
:M .
. uilla)
-10 L B O R S B B B S R R N R L R T v
1.0 5.0 10.0 15.0 20.0 25.0 30.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount

1a
2b

min

mAU*min
21.21 108.6271

2463

S54

2.449

%

mAU

97.79521062 130.9079 n.a.

2.204789378

2.780 n.a.




150 SS88-6.6.16 #1809 [modified by user, 2 peaks manually assigned] UV VIS 1
4mAU WWL:254 nm
125
: a 2
100 “CN v
2 ] o L O P
.g. T o~ Ts
8 75__ "j‘.‘ 3crac
g B -
= J
= <
3 1 : g
= 504 e
] @
] ~
25
41 so 10 180 200 240
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 9.47 15.72327 48.89750634 47.20856 n.a.
2B 20.67 16.432 51.10249366 27.332 n.a.
500 S588-6.6.16 #197 [modified by user, 2 peaks manually assigned] UV VIS 1
mAU WWL:254 nm
] g
400+ o
] ~
. oy
< 3001 O B
E CN .
3 ° = e
S Ts
£ T 3c chiral
2 200
o -
< ] o
=
1 °
100 <
1.1 5!0 15.0 15|.0 ZCILO 240
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel. Area(ident.) Height Amount
min mAU*min % mAU
1A 9.31 24.52906 9.886470601 56.04595 n.a.
2B 20.34 223.578 90.1135294  351.907 n.a.
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200 S588-6.6.16 #193 [modified by user, 2 peaks manually assigned)] UV VIS 1
mAU WWVL:254 nm

1504 -
-
1 @
— - s
2 < Q.
E ] - Cl "o
8 - —=CN .
g 100 § T, () o
e 7 Ts :E
§ 4 3drac (?
< ] ?
T o™
50

T T T T T T T T i T T T T i " T T T
1.1 10.0 20.0 300 40.0 50.0
Retention Time [min]

No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 14.87 54.62341 48.76504742 98.74469 n.a.
2B 37.85 57.390 51.23495258 51.293 n.a.
150 SS8S-6.6.16 #194 [modified by user, 2 peaks manually assigned] Uv VIS 1
{mAau WWVL:254 nm
125
] Q. 2
100 O =0 -
.5. | —=CN \ t?
£ ] ° ) =
= ] Ts ]
§ 75 3d Chiral P
< ]
2 i
.
o 50
7 =]
1 8
25 2
:w
'5_"'I""I""I""I""I""I""I"_'_'I""
1.1 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Arealident.) Height Amount
min mAU*min % mAU
1A 14.98 1.641753 2142214333  3.50538 n.a.
528 B 37.71 74.996 97.85778567 68.023 n.a.
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500 ss5-14-2 #4 [modified by user, 4 peaks manually assigned) Uyv VIS 2
T dmAU WWVL:254 nm
. =
T ; =]
3 75__ - &
: v
. oo, Q_
] LA % O ; CE,L
i FRS F
2.50 NG C
: ‘; 3erac ~
] 3
1.25—_ o]
] °
-
0.00—_ A
min
-2.00 : : I T ; : : | i ;
1.0 10.0 20.0 30.0 40.0 46.0
No. Rel.Area(ident.) Height Amount

Peak Name Ret.Time (detected) Area
i mAU*min

min

% mAU

1a 11.42 1.553299 27.1965351  3.57601 n.a.
2b 13.25 1.368085 23.95328276  3.13637 n.a.
3c 14.40 1.252781 21.93479212 2.4752 n.a.
4d 42.43 1.537 26.91539003 1.083 n.a.
50.0 sss-14-2 #8 [modified by user, 2 peaks manually assigned)] Uy VIS 2
7 mAU WWVL:254 nm
40.0- g
| ) Q:/o g
J <CN o
30.0 ¢ L, L) .
- Ts
q 3e Chiral
1 b
20.0+ “
Z ;
10.0+ -
i __C
) min
-5.0 ’ | 1 | | ' ' ' I '
1.0 10.0 20.0 30.0 40.0 55.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 11.32 3.423424 8.505946779 8.51202 n.a.
56 b 42.96 36.824 91.49405322 26.060 n.a.
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75.0 s38-14-2 #3 [modified by user, 4 peaks manuslly assigned] Uv _VIs 2
’ _mAU WWL:254 nm
B0.0— E Q
N [
S = QL e
J - =29 6 O cl
40.0- T oo i
4 - o 3frac
o
" =
® 2
I ]
20.0+ '
b~
1 -
. L
1.0 5.0 10.0 15.0 20.0 250 300 350 40.0
MNo. Peak Mame Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 10.08 13.518B37 2548475813 33.79812 n.a.
2b 11.53 14.10603 26.59260893 36.5703% n.a.
3c 12.64 12.16381 2293114289 25.10908 n.a.
4d 35.83 13.257 24.99148805 11.030 n.a.
200 555-14-2 #9 [modified by user, 2 peaks manually assigned] Uv VIS 2
JmAU WWL:254 nm
150+
] Q_ 2
- QT2 g
J ~CN -4
100 ¢ = ) -
| 3f Chiral N
[=]
] ]
50 ‘h"
4 ™
'5"'|""|""l""l""|""|""|""n|“n
1.0 10.0 15.0 20.0 250 30.0 35.0 41.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 12.52 9.789193 9.060136255 21.344 n.a.
2b 36.51 98.258 90.93986374 77.830 n.a.
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553-14-2 #6 [modified by user, 2 peaks manually assigned)]

uv_Vvis_2

(53]
(=]
. T
42 - a - 14.057
. \(©
o

mAU

WWVL:254 nm

o
193 - b - 45.780

min|
-5.0 T T " " T T T
1.0 10.0 20.0 30.0 40. 52.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
42 a 14.06 19.7556 49 84185979 43.28597 n.a.
193 b 45.78 19.881 50.15814021 13.015 na.
50 0 s53-14-2 #7 [modified by user] 555-14(4-Br)(c)(lux c-1)(25) Uy VIS 2
7 maU ‘NgL:254 nm
] g
40.0+ 2
: Qo &
] @ —o
—=CN
30.0 e L)
- Ts
-1 3g Chiral
20.0 2
- ”
- 2
1 ©
10.04 M
R T m
1.0 10.0 20.0 30.0 40.0 52.0
MNo. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 15.33 4.835005 8.349526267 7.95797 n.a.
2hb 46.64 54170 91.65047373 35.007 n.a.
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250 s55-14-2 #73 [modified by user, 2 peaks manually assigned] Uy VIS 2
JmAl WWVL:254 nm
200 .
i =
=]
o =
] 3 a
1507 g &
w
100
50-
e I S s B S S S B S S S B S S —
1.0 10.0 20.0 30.0 40.0 55.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 20.84 75.01123 49.51442424 89.95133 n.a.
2b 48.44 76.482 50.48557576 125.751 n.a.
200 sss-14-2 #74 [modified by user, 2 peaks manually assigned] Uv VIS 2
|mAU WVL:254 nm
b o
- g
150 3
4 o
1 ~
100
1 3h Chiral
b ]
50 &
| N
- :
S | S AN /—"\—VJ
A T T T T T T | ' ' ' | T T T | T ' ' I '
1.0 10.0 20.0 30.0 40.0 53.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 21.34 1.722688 2.348071856  2.39917 n.a.
2b 48.40 71.643 97.65192814 118.840 n.a.
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500 SS8-6.6.16 #204 [modified by user, 2 peaks manually assigned] UV VIS 1
|mAU WWVL:254 nm)
4004 ]
1 S
©w
1 v
— m
2 l o~
é 300
PR o
= 1 b
£ &
2 2001 3i Chiral < ‘
< ] -
7 f
] A \
100+ |
: | ||| } \
J | |
P N _)'{\__/\_:}_ Lﬁ_ o )\ min
1.1 1[5.0 20|.D SUI_O 4(;.0 50.0
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 2654 1354358 48 44532586 147.3504 na.
2B 46.01 144128 51.55467414 287391 na.
600 S555-6.6.16 #205 [modified by user, 2 peaks manually assigned] Uv_VIS 1
|mAU WVL:254 nm
500+ E
- w
-t
| o e :
— 400+ ZaCN ~
2 J W
£ g |
o 4 Ts
2 300+ 3i Chiral |
m 4
£
g ] \
o
< 200+ |
- [
1004 ~ '
: g
;;J\n_ R L P ) ~ P 1y
- : : : : : : ‘ : : : ‘ : : : I ; . :
11 10.0 200 30.0 40.0 50.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 26.78 1.43681 0.7328803172 1.63607 n.a.
2B 4581 194.613 99.26711968 376.433 n.a.
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150 555-14-2 #34 [modified by user, 2 peaks manually assigned] UV_VIS_2
_mAU WWVL:254 nm
i O =0 ¢ s
CN o
100 o
] o Ly O n
~ \ -]
] Ts -
rN:' 3jrac ll,
) w ||
50 - |
] f ‘I
I |
11 A Iﬁ'| A I| | | |I
f I N A
I I |b \ N L
I N L . I D S NN | _—
d'l_O I I I 10|_0 I I I 2[]|'_0 I I I 30|_0 I I I 40|.0 I I I 50|.0 | I 57.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 2751 4358815 48.68511978 46.93932 n.a.
2b 51.91 45943 51.31488022 70.888 n.a.
500 g55-14-2 #35 [modified by user, 2 peaks manually assigned] UV VIS 2
Jmal VWL 254 nm
400 Q v
1 O =0 cl 2
& —=CN o
300—- © N O
i Ts
1 3j Chiral
200+
] o
100 ~
] ®
_.1_.._,|hL - /Lj\ .:_
-10 ! ' N | ! ' ' 1 ! ! ' 1 N 1 | '
1.0 10.0 200 30.0 40.0 50.0 56.0
MNo. Peak Name Ret.Time (detected) Area Rel Arealident.) Height Amount
min mAL*min % mAlL
1a 27.41 5039755 2.148483218 6.55187 n.a.
2hb 5146 229533 97.85151678  331.4860 n.a
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300 555-14-2 #36 [modified by user, 2 peaks manually assigned] Uv_VIs_2
mAU WVL:254 nm
B (=}
S
200 b1l
[=] ]
- 8 .?
| & ~
| b
100+
k J\\x, in
B I L e ) L
1.0 10.0 20.0 30.0 40.0 50.0 62.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 28.66 101.5937 48.50237407 103.9172 n.a.
2b 55.06 107.868 51.49762593 144.130 n.a.
400 s558-14-2 #37 [modified by user, 2 peaks manually assigned] Uv_VIS_2
|mAU WVL:254 nm
300 =
: 3
| 3
i a
200 Ts ~
_ 3k Chiral
| o
100+ 2
1 &
] o
1A A M -
A D D — T 1 _ T T T 1 T
1.0 10.0 20.0 30.0 40.0 50.0 59.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 29.09 7.255451 4.796204803 8.238 n.a.
2b 54.98 144.019 95.2037952  188.940 n.a.
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300_S55-14 #10 [modified by user, 2 peaks manually assigned] Uy VIS 2

mAL WhL:254 nm
2004 <
J f| \ ‘§
8
i “ 3lrac [11]
100 ~
_ |
I /|
4 ‘ || II |
- \ | 1
10—— ———J"I'\___._,.._._,__Jl. —I\-’r\._,‘_ o )ll L . i
1.0 5?0 'I{I).D 15|_0 20|.D 25|.G 3[J|_D 35.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAL*min % mAL
1A 10.52 62.55318 51.63451523 173.9572 n.a.
2B 23.90 58.503 48.36548477 88.589 n.a.
300 ss5-14 #12 [modified by user, 2 peaks manually assigned] Uv_ VIS 2
mAU WVL:254 nm
™
| &
200 B
i o
| «
B 3l chiral ||In|'|
|
100+ ~ [
3 A
b = [ 4
) [
i < B
' [
4 - |
— — _NL — . J _\/—-min
1.0 5?0 'lOl.[] 'IEL_[] 2[]|_D l 270
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 10.60 6.767471 6.415867329 14.22582 n.a.
2B 23.68 98.713 93.58413267 147.769 n.a.
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S555-6.6.16 #215 [modified by user, 2 peaks manually assigned] uv_VvIs 1

90.0 |mAU WWL:254 nm
60.0+
5 o
= =}
E 2 o
g 1 S 2
§ 400+ < s
£ 3m rac © o
g ] . :
o B J -+
< |\ |
| | /
20.0-] N A \
il '\ ."'\ I ! |
T~ S o) L \_\,/ . L/ \ min
11 5‘0 ’Itli.D ’IEL.D 2C||.D 25|.D 3[5.0 I 37.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
3A 26.61 34.28184 48.66906106 35.92317 n.a.
4B 31.60 36.157 51.33093894 31.212 n.a.
400 SS5S-6.6.16 #216 [modified by user, 2 peaks manually assigned] UV VIS 1
mAU WWVL254 nm
3004 )
5‘ - 1
< |
E | |
‘o ['
S 200 '
@ |
_E -
? |
o J
< |
7 3m chiral ‘
100 @ [ 1
: : J L
_ﬁ_f‘xq___j\,_i,i — AN _min
11 I 'Ié.D 'I5‘.0 2E|I.D 25|.D 3EII_U 35|.0 39.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 2652 5.128334 1.611346803 45091 n.a.
2B 31.00 313.136 98.3886532 265.192 n.a.
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30.0 555-14-2 £#42 [modified by user, 2 peaks manually assigned] Uv_ VIS 2
T mAU WVL:254 nm
T ~
1 ®
=
20.0 .
] ,n_ o
| || 3nrac "?
|| | 2
10.0H ‘ | || -
] H | | N
| | \ [
| '|M|' || || '| )
1 || Vlwrhbh.h&ﬂ_),l L VAN AN J _&, _
- min
L o e L e L B R S I
1.0 10.0 15.0 200 250 300 350 40.0 450
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 17.86  8.40965 49.48251096 14.47981 n.a.
2b 39.60 8.586 50.51748904 6.764 n.a.
150 sss-14-2 #43 [modified by user, 2 peaks manually assigned] Uv VIS 2
_mAU WWL:254 nm
(3]
=
: :
100+ 2
. o~
|I I'|
k 3n chiral || ||
50+ [
. b [}
! |1 a [
|| | :—: || \
u | ; [
.ll M‘V" ||| - jll \
_c__; RSP S — L______/'S_— — —T— — _—rn_i,n_
1.0 ! 'IOl.O 'ISI_U 20|_0 25|_O 3[]|.D 35|_[] 46_0 450
No. Peak Name Ret.Time (detected) Area Rel. Area(ident.) Height Amount
min mAU*min % mAU
1a 17.91 1.780698 1.698704314  3.18792 n.a.
2b 39.17  103.0486 98.30129569 83.036 n.a.
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500 SSS-6.6.16 #63 [modified by user, 2 peaks manually assigned] Uv_VIS_1
7 mAU WVL 254 nm
400
=) 300;
< |
E
- |
ﬁ 200; §
s ] < 3
2 i < r
< - <
| 3 o
100+ .\ -
] | -
Ilﬂ
4 I
) /\
-50 T T — T T " ' T T _ T " T T T T l‘nin
0.0 5.0 10.0 15.0 20.0 250 30.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
99 A 12.85 45.21449 50.59030822 101.1645 n.a.
101 B 25.55 44 159 49.40969178 54773 n.a.
400 SS5S5-6.6.16 #65 [modified by user, 2 peaks manually assigned] Uv WIS 1
mAU WWVL:254 nm
She
300} <¢ =
° 8
5 Ts |:|.:
< ~
E 30 chiral (=]
@
% 200+ !\
£
) |
3 I
<< e |
1001 o | '|
< N
- |
N\ |
B R VU A VY. P AN R i
10— R T T T T T e S T S ST
1.1 10.0 15.0 20.0 250 30.0 35.0 40.0 450
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAUmin % mAU
101 A 12.97 11.38941 6.405810815 26.26023 n.a.
107 B 2540 166.409 93.59418918 205.054 n.a.
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100 S55-6.6.16 #64 [modified by user, 2 peaks manually assigned] UvV_VIS_1
|mAU WWVL:254 nm
80
2 601
E 3
8 S
g 1 -
€ a0 < 9
2 1 o 3p rac 2
o ) -
< " “
, l‘ @
20+ | ;'
I e —— j J L_/\ﬁ‘_— /\ /\-“—______ j TTTITT
71_1‘ ‘ |5|_0| o ‘ﬂd.ol o |15|_0| o Izd.ol - ‘251.D| o ISO‘OI S I36_0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
90 A 14.65 16.39768 52.33813997 30.9892 n.a.
191 B 33.03 14.933 47.66186003 13.875 n.a.
180 S55-6.6.16 #66 [modified by user, 2 peaks manually assigned] UV VIS 1
_mAU WVL:254 nm
1504
= 3
2 | o
< <
E 1004 o
] 1 o
E 3p chiral T\
2 |
el |
< 1 - I
50 o (
i i \
! o /
i |
4 | [/‘\\ '\
i _,,Liijl . 4¥,A\., S~ \,.a—f\,/\\/x_/' . N
1.1 ’Itli.U 1 5|.[} 2[5.0 25|.0 3[5'_0 351.0 400
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
75 B 14.73 5.436639 6.171669557 10.2103 n.a.
92 C 32.94 82.654 93.82833044 79.975 n.a.
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80.0 S55-6.6.16 #243 [modified by user, 2 peaks manually assigned] UV WIS 1

ImAU WWL:254 nm|
62.5
% 50.0+
= 4
g8 ] =
5] : :
o - ~
z ] - 3q rac pir
< 2504 | v
] ‘ @
5 g
12.54 | s
] /| ﬂ
] A /L
5 G___,l""‘-—"“-—u—"r\/\-—. e I Vi min
00 1[5.0 EDI.U 3{;.0 4(;.0 5{;_0 57.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAL
14 A 1475 2200861 50.69385319 27.15975 na.
623 B 4972 21.406 49 30614681 13.137 na.
700 SS55-6.6.16 #244 [modified by user, 2 peaks manually assigned] Uv_VIS_1
- JmAU WWVL254 nm
50.0-]
5 ]
{ ] (=]
E 4] o
g o} g
c i N
e @
S 1 @
8 2504 8
< T {
_ : \
12.5- N ‘
] g
0.0 10|.0 25.0 SOI.D 4C|i 0 5{; 0 57.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU'min % mAU
13 A 14.82 1.6701 4.350252084 2.49717 n.a.
583 B 49.58 36.721 95.64974794 22308 na.
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30.0 555-14-2 #57 [modified by user, 4 peaks manually assigned] UvV_VIs_2
- mAU WWVL:254 nm
20.04 -
- \Ts Cl g :l,': a
~ I o~
7 3rrac wn N '
< a 9
7 ° o g
10.0 - ro 9
A\ AT '
] I A o
||| I | '
| | AWA N
fill {1 I
i [\JI |U||k\ A/\/\\/./\./\ II | |I \)I IIII !
. - \ |
-~ e JN. ) " . o j .
1.0 5_|O 1[]|.D 'I5|_O 2[]|.D 25|_O 36.0 35|_O 39.0
No. Peak Name Ret.Time (detected) Area Rel. Area(ident.) Height Amount
min mAU*min % mAU
1a 15.72 6.039562 18.62199225 9.71281 n.a.
2b 23.39 9.760187 30.09392563 10.82975 n.a.
3c 25.22 10.32515 31.8358829 11.68167 n.a.
4d 35.81 6.308 19.44819922 5231 na.
250 sss-14-2 #58 [modified by user, 2 peaks manually assigned)] Uv_VIS_ 2
1mAU WVL:254 nm

] 2
200—_ E
] 2
150 P
| i

: || III

100+ | I".

| | |
50- o

il |\

3 N
:_-_f»\;“.k__m " min
A D L — T T T T T T T

1.0 10.0 15.0 20.0 250 30.0 35.0 420

No. Peak Name Ret.Time (detected) Area Rel. Area(ident.) Height Amount
min mAU"min % mAU
1a 1575 0.150361 0.08259190456 0.37395 n.a.
2b 3460 181.902 99.9174081 147.679 n.a.
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100 555-14-2 #29 [modified by user, 2 peaks manually assigned] UV_VIS_2
mAU WYWL:254 nm
7 P~
o v
- -]
200 " -
| I
|| {l
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| | | 3s rac
100 | | |
! |
|
| ||
|| II | |I
{1 [
. e /
e e
1.0 50 75 10.0 12.5 150 17.5 200
No. Peak Name Ret.Time (detected) Area Rel. Area(ident.) Height Amount
min mAU*min % mAU
1a 7.97 52.6448 49.27488975 192.0112 n.a.
2b 10.24 54.194 50.72511025 180.209 n.a.
5700 355-14-2 #30 [modified by user, 2 peaks manually assigned] Uv_VIS_2
’ {mAU WWL:254 nm
] S
] Q S
2,000 —o -
] ZaCN 2
] o} o
N .
1;500—_ T ll'ul
i |
] 3s chiral |
1,000 ||
i @ |
i o |
] " | I|
500 ® R
. - I|I
] n |
50__ . N . JI L min
1.0 4?0 6.|U 8?0 ‘Id.O 12|.0 14.0
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1a 7.98 63.75631 11.23725012 250.2983 n.a.
2b 10.18 503.609 88.76274988 1615.043 n.a.
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500 5ss-14-other part substrate scope #1 [modified by user] UV_VIS_1
|mAU WVL:254 nm
400+ 2
2 3004 I =
E ] I <
o | a
2 : 3trac
© ] || o
E 200+
g ] |
< |
] \ A
1004 ‘ | [
II ‘ |
,\J | I \
i | i |
1 g_ eI —~N J‘I ! ,K -~ JI \\"“\-\. min
u1 A 5_|0 ‘I{]l 1] ‘IS‘ 0 2C|l.0 25|.0 30.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 11.83 138.9023 51.44223966 324.4802 n.a.
2b 1712 131114 48.55776034 224.110 n.a.

500 555-14-other part substrate scope #3 [modified by user, 2 peaks manually assigned] WV VIS 1

JmAU WWL:254 nm
- :
T ©w
500 =
4 o
1 S
— 400—_ f
5 4 i
g |||
3 3t chiral
§ 3[]{)—_ chiral ‘ |
£ ] |
g | |
< 2004 \
i o ‘ |
| a H
100+ i / I'
- L] i
] 8 \
1=- e _/:\.____ _JII ¥—Fﬂlﬁ
- L I L L L B B I L B
1.1 5.0 7.5 10.0 12.5 12.0 17.5 220
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
95 a 12.07 10.15986 4.181661049 24.03188 n.a.
112 b 16.87  232.802 9581833895 409.541 na.
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sp0_55s-14-other part substrate scope #7 [modified by user, 2 peaks manually assigned] UV VIS 1
|mAU WWVL:254 nm
400+
i 8
g r~
= _ o 3
= . -
< 3004 = b4
E i - 2
g 7 |n| |n
@ i "
£ 2004 o
2 |
2 H
< 7 3u rac | ‘ { |
] L
100+ / || / lII
] |
) ! | \
R__ I _ — J'[\/\JI \/I \ min|
L D I L I B T
0.0 25 5.0 75 10.0 125 15.0 18.0
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel. Arealident.) Height Amount
min mAU*min % mAU
4a 1278 120.1804 48 89189009 262.7973 na.
5b 1410 125628 51.10810991 231995 n.a.
1200 sss-14-other part substrate scope #8 [modified by user, 2 peaks manually assigned] Uv_VIS_1
T mAU o WVL:254 nm
. 5
1 2
1,000 &
i @
= 800 ['
=) | |
< |
E 1
2 1
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3 ] 3u chiral o ‘
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i —— — ____/\_JI N — min|
I e e e e e L e e R
0.0 2.5 50 7.5 10.0 12.5 15.0 17.5 20.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
2a 12.81 121.0991 21.43425206 282.5574 n.a.
3b 13.97 443.880 78.56574794 877.744 n.a.
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150 s55-14-other part substrate scope #2 [modified by user] UV_VIS_1
“mAU WWVL:254 nm
1251 5
w ©
i v =
1 T
_ 100 T4
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8 754 ! \\
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s ] |
-g ] 3v rac l\
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- A (e A J - \._Tnﬁi
-—-— T
0o 50 100 150 200 250 300
Retention Time [min]

Na. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
11 15.56 46.76896 49.20027794 90.90852 n.a.
2b 17.10 48.289 50.79972206 83.231 n.a.
700 sss-14-other part substrate scope #4 [modified by user, 2 peaks manually assigned] Uv_VIS_1
{mAU WWVL254 nm|
i ©
500-] 2
S‘ ] o~
< 1 |
E ) |
o 3751
e \
S ]
g |
g o
2 250+ 3v chiral 2 i
1 e |
i ' |
4 ° |
1254 - ‘ \
] 'II\"\ J
109 SN i)
00 S,ID 10|,0 'I‘EL,O 26,0 250
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1a 15.59 53.20165 16.98930924 109.0134 n.a.
2hb 16.93 259.946 83.01069076 444.916 n.a.
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2ngSSS-14-other part subsirate scope #5 [modified by user, 2 peaks manually assigned] UV _VIS 1
mAL

WWVL:254 nm
190+
%ﬁ ]
8 100+ T,
g T 8
g i 3w rac ‘r-. a
i I o
S0 | I| |n|I
i | |I | |
| 1
| A II ﬂ
p |II Vol
4 |
_ o Y AV AN SV AN N i
UO.U S 5?0 S 10|.0 S 15|.0 S 20|.0 S 250
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1a 17.45 38.21985 5258956317 6547385 n.a.
2b 19.09 34.456 47.41043683 52.904 n.a.

500 sss-14-other part substrate scope #6 [modified by user, 2 peaks manually assigned] UV VIS 1
mAU WWVL:254 nm
400+
] g
®
1 e
S ] 2
E 300+ o
= i (t
o |
a ]
2 200+ 3w chiral | I‘
0 9 |
Ey . = |
] =
] 2
100 - | Ill
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— — __)r\L_ - __/‘w-.._.__)l _ \_\JII . & min|
™ T T T T T T T T T T T T T T T T T T T T T T T T
0.0 5.0 10.0 15.0 200 250
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1a 17.44 4501634 20.06051594 79.77786 n.a.
2b 18.89  179.386 7993948406 276.408 n.a.
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200 sss-14-other part substrate scope #140 [modified by user, 2 peaks manually assigned]
JmAU WWL:254 nm
250
200 2
s ] s 8
E = 3
8 150 6 =@
& ] \ -
2 ] ||I ft
2 100—— 3x rac | || [\
S ] I '||
: e
50+ || llll } \
. AT
—+— A\/L_J _\"' \ .
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-20 T T T T T T T T T T T T T
0.0 5.0 100 15.0 200 250
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
Ja 1951 9767222 4950840014 143.8474 na.
4b 2115 99.612 50.49159986 130.558 na.
opg_S5s-14-other part substrate scope #156 [modified by user, 2 peaks manually assigned]
mAU WVL:254 nm)|
150+
1 e
s ] 5
g | :
8 100+ @
@ 8 f
E | |'|I
=} b { |
< b 3x chiral {
50+ ] | ||
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4 B A AN S
-10 T — T T — T
0.0 5.0 100 15.0 20.0 240
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
8a 19.61 3.688101 5019105013 6.27596 n.a.
9b 21.12 69.793 94 98089489 96.793 n.a.
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500 sss-14-other part substrate scope #126 [modified by user, 2 peaks manually assigned]

mAU WWVL:254 nm)
400+
] 5
- ] .-
=) ; ?
E 300+ o 2
E _ - N
g [
m i | rl|
£ | |
o 200+ 3y rac \ |
0 i |
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-10 T — 71 T T T T [ _ T " " [ T T T 7T
0.0 50 10.0 15.0 200 250
Retention Time [min]
No. Peak Name Ret Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1a 1511 123.9864 4995399243 259234 na.
2b 16.81 124 215 5004600757 229266 n.a.
500 555-14-other part substrate scope #127 [maodified by user, 2 peaks manually assigned]
- ImAU - WVL:254 nm
el
400+ :
o \
<:n: 300+ |
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0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 220
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
4a 15.24 7.00885 3.318474881 14.48168 n.a.
5b 16.74 204.198 96.68152512 371.404 n.a.
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L. HPLC chromatograms of 4:

150 sss-14-other part substrate scope #1571 [modified by user, 2 peaks manually assigned]
- dmAU WVL:254 nm
12.5
10.04 D\ o .
E ] M
— eO (0]
g 7.5 N
§ T e 2
£ 1 2 <
2 4 4 rac = @
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VL L W J \_____ J"k j \} L
10 mln
-1 S S S B e S T S T T T T
00 125 250 375 50.0 62.5 75.0 C!G.O
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
763 a 77.15 9.888247 51.20815972 2.77624 n.a.
764 b 84.73 9.422 48.79184028 3.231 n.a.
15.0 s55-14-other part substrate scope #157 [modified by user, 2 peaks manually assigned]
T dmAU WWL:254 nm|
12.51 @\/
=0 F
_. 100 MeO 0 N
2 i \
E ] Ts ©
8 75 4 Chiral o
= | =]
W 4 .
E i o
[=] i .
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25 f " ,[\
i i A S
: JU 7 "\ i s
4 i o |
T J‘—f\ — fvxm/ \J \__,-J AN )
-1.0 T T T T T T T
D_D 12.5 25_0 3? 50 0 B62.5 750 97.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
16 a 77.73 0.844845 5.444061447 0.30631 n.a.
17 b 83.88 14.674 9455593855 5.079 n.a.
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