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1. General Information

Unless otherwise noted, reagents were obtained from commercial sources and used without further purification.

Column chromatography was generally performed on silica gel (300—400 mesh) and reactions were monitored with thin-
layer chromatography (TLC) using 254 nm UV light and basic KMnO, aqueous.

NMR characterization data were collected on bruker ASCENDTM operating at 400 MHz and 600 MHz for 'H NMR, 101
MHz and 151 MHz for BC{IH} NMR (with complete proton decoupling), and 376 MHz and 565 MHz for F{I1H}
NMR (with complete proton decoupling). 'H NMR chemical shifts were reported in ppm from tetramethylsilane with the
TMS resonance as the internal standard (§ = 0.00). '3C NMR spectra chemical shifts are reported in ppm from the
tetramethylsilane with the solvent resonance as internal standard (CDCl;, 8 = 77.0, (CDs),CO, & = 206.3, § = 29.8).
Spectra were reported as follows: chemical shift (6 ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet), coupling constants (Hz), integration and assignment.

Enantiomeric excesses (ee) were determined by supercritical fluid chromatography (SFC) analysis using the
corresponding commercial chiral column as stated in the experimental procedures at 35 °C.

Optical rotations were measured on Rudolph Research Analytic Automatic Polarimeter, and reported as follows: [o]™p (c
g/100 mL, in solvent).

High-resolution mass spectra (HRMS) were performed on Thermo Q-Exactive Focus (FTMS+c ESI) and data were
reported as (m/z).

Infrared spectra (IR) were recorded on Bruker Tensor II spectrometer with Plantium ATR accessory and the peaks are
reported as absorption maxima (v, cm™).

All catalytic reactions were run under air conditions. Tetrahydrofuran (THF), toluene, and diethyl ether (Et,0) were
distilled from sodium benzophenone ketyl. Ethyl acetate (EtOAc), dichloromethane (DCM), and chloroform (CHCl;)
were distilled over CaH,.

The preparation of azlactones'-3, N-thiosuccinimides?, followed the literature.
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2. General procedure for the synthesis of chiral guanidines.

The chiral guanidines were prepared by the similar procedure in the literatures-.
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G-Pi-CHPh,:R=CHPhy n=2  © Ta-CHPh;:R=CHPh, \ ,
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G1-Pr-pCFy Ar = 4-CF4Caa, n = 1 G'-Ra-Ts: Ar = 4-MeCHy G'-Pe-Ts: Ar = 4-MeCeH,
AT T 1.Ra- “Ar=4- 1.pa. —
G'-Pi-Ts: Ar = 4-MeCgHy, n = 2 G'-Ra-pCFs: Ar = 4-CF3CeHa G'-Pe-pCFy: Ar = 4-CF3CeHy
Ph Ph Ph  Ph
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NH Cy G'-TQ-Ts: Ar = 4-MeCgH, NH R
Cy~ G'-TQ-pCF;: Ar = 4-CF3CgH,4 R™
G'-TQ-4-Br: Ar = 4-BrCgH, G2-TQ-pCF;: R = iPr
G'-TQ-2,4,6-iPr;: Ar = 2,4,6-iPrsCgH, G3-TQ-pCF;: R =Ph

G'-TQ-pOMe: Ar = 4-OMeCgH,
G'-TQ-2,6-F: Ar = 2,6-F,CgHj
G1-TQ-3,5-(CF3)2: Ar = 3,5-(CF3)206H3

S3



3. Typical procedure for the synthesis of f-ketoamides

O O
O NCO NaH (2.5 equiv.)
: : Tol
M+ T i
Ph THF, reflux

H

The appropriate acetophenone (10 mmol)were dissolved in dry THF at room temepreture, NaH (60%
w/w dispersion in mineral oil, 25 mmol) was added to this system, then raise the temperature to 85 °C
for 30 min. 1-Isocyanato-4-methylbenzene was added to the mixture for reflux 6 h. After completion,
monitored by TLC (eluent: PE/AcOEt 6: 1), the mixture was cooled to 0 °C and 1 N HCI was added
cautiously until the solid completely dissolved. The solution was extracted with ethyl acetate (2 x 20
mL) and the organic phase was washed with brine (20 mL), dried (Na,SO,) and concentrated. The

resulting residue was further purified by flash column chromatography to afford the amide product.

O O

j\/ﬁ\ Ly Selectfivor (1.1 equiv.) M _Tol
on H/ Ph N

MeCN/H,O (1:1), rt £ H

General procedure for the synthesis of 2-fluoro-3-oxo-3-phenyl-N-(p-tolyl)propanamide.” 3-Oxo0-3-

phenyl-N-(p-tolyl)propanamide (3 mmol) and selectfluor (3.3 mmol) were added to the solvent of
CH;CN and H,O (v/v = 1:1, 30 mL). The mixture was sealed and then stirred at room temperature for 4
h. When the reaction was finished, the mixture was extracted by using appropriate ethyl acetate. The
obtained organic phase was evaporated to remove the solvent, and the resulting residue was further

purified by flash column chromatography to afford the product.
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4. Optimization of reaction conditions for sulfenylation of acyclic f-ketoamides

Table S1: Screening of chiral guanidines/?l.

O O
O O t /A/—\A\ Chiral Guanidine (10 mol %) MN}BU
PhM Bu + 0o o ~ Ph

N N N H
L H éPh DCM (0.1 M), r.t. F SPh
1a 23 3a
Entryf?] Guanidine Yield [%]®! ee [%]

1 G!'-Pr-CHPh, 64 37

2 G'-Pi-CHPh, 32 12

3 G'-(OH)Pr-CHPh, 95 9

4 G!'-Ra-CHPh, 97 46

5 G!'-Pe-CHPh, 98 41

6 G!-TQ-CHPh, 91 3

7 G!-Pr-Ts 98 68

8 G!-Pi-Ts 96 19

9 G!-Ra-Ts 95 71

10 G!-Pe-Ts 98 71

11 G'-Pr-pCF; 95 72

12 G'-TQ-pCF; 95 44

13 G-TQ-pBr 95 46

14 G'-TQ-2,4,6-iPr; 97 37

15 G!-TQ-Ts 95 72

16 G!-TQ-pOMe 95 29

17 G!-TQ-2,6-F, 94 50

18 G!-Ra-pCF; 95 74

19 G!-Pe-pCF; 96 70

20 BG!'-Pi-Ph, 92 0

[a] Unless otherwise noted, the reactions were carried out with 1, (0.10 mmol), 2, (0.10 mmol) and the catalyst (10 mol %) in

DCM (0.1 M) at rt for 12 h. [b] Determined by 'H NMR. [c] Determined by chiral SFC.
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Scheme 1: Screening of substrates/?l.

o o o o o o o o
F o H F et
cal. pKa 9.98 9.08 8.48 10.53
(NH20) 750, yield, 73% e 74% yield, 70% e 57% yield, 49% ee NR
Q9 /% o o o o o o
Bn F F F
10.61 8.97 8.64 7.35
NR 95% yield, 74% ee 90% yield, 78% ee 87% yield, 86% ee

[a] Unless otherwise noted, the reactions were carried out under the conditions (Table S1, entry 18), and the yield was

determined by '"H NMR and the ee value was determined by chiral SFC.

Table S2: Screening of solvents!?l,

o 0 /A/"\A\ G4-Ra-pCF3 (10 mol %) o Q
_ . _Tol
Phuﬂ Tol + o o MN o

N Solvent (0.1 M),rt. " & N
F SPh F SPh
1a 2a 3a
Entry Solvent Yield [%]®! ee [%](c

1 DCM 87 86
2 Toluene 89 79
3 THF 91 78
4 DCE 86 84
5 1,4-dioxane 96 78
6 Et,0 88 84
7 EtOAc 84 76
8 MTBE 96 82
9 MECN 94 34
10 CHCls 92 90

[a] Unless otherwise noted, the reactions were carried out with 1a (0.10 mmol), 2a (0.10 mmol) and G'-Ra-pCF; (10 mol %) in

solvent (0.1 M) at rt for 12 h. [b] Determined by 'H NMR [c] Determined by chiral SFC.

Table S3: Screening of temperature!?,
O O

O O
G'-Ra-pCF; (10 mol ¢
_Tol + OAO Lid 3 ( mo /0) - PhMN/TOI
Ph N N CHCl3 (0.1 M), T °C SR
F SPh F SPh

1a 2a 3a

Entry T[°C] Yield [%]! ee [%]
14 -20 96 85
0 97 85
3 t 90 90
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4 30 93 88
5 35 88 84

[a] Unless otherwise noted, the reactions were carried out with 1a (0.10 mmol), 2a (0.10 mmol) and G'-Ra-pCF; (10 mol %) in

CHCI; (0.1 M) at T °C for 12 h. [b] Determined by 'H NMR. [c] Determined by chiral SFC. [d] Reacted for 24 h.

Table S4: Screening of the substrate ratiol®.

o 0o 1 o 0
/A[—\A\ G'-Ra-pCF3 (10 mol %) ol

N \s
CHCI5 (0.1 M), rt S
F SPh 301 M) F sphH
1a 2a 3a
Entry 1a: 2a Yield [%]®] ee [%o]
1 1:1.5 96 81
2 1.5:1 82 86
3 1:1 90 90
4d 1:1 91 86
5e 1:1 82 89

[a] Unless otherwise noted, the reactions were carried out with 1a, 2a and G'-Ra-pCF; (10 mol %) in CHCI;(0.1 M) at rt for 12
h. [b] Determined by '"H NMR. [c] Determined by chiral SFC. [d] G'-Ra-pCF; (5 mol %) was used. [e] G!-Ra-pCF; (20 mol %)

was used.

Table S5: Screening of the reaction timel®l.

O O
Q Q A G'-Ra-pCF5 (10 mol %) Tol
Ph N/TOI + 0 N (@) > Ph > H/
H ' CHCI3 (0.1 M), rt F\\ SPh
F SPh Time
1a 2a 3a
Entry Time (min) Yield [%)]®] ee [%]c
1 67 89
2 5 84 89
3 15 86 89
4 30 90 90
5 60 86 89

[a] Unless otherwise noted, the reactions were carried out with 1a (0.10 mmol), 2a (0.10 mmol) and G'-Ra-pCF; (10 mol %) in

CHCI; (0.1 M) at rt for t minutes. [b] isolated yield. [c] Determined by chiral SFC.
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5. Optimization of reaction conditions for sulfenylation of cyclic B-ketoamides

Scheme 2: Screening of substrates!®l.

0 O BnS
o)
WN T o]
—10
N o
" L "=
n Ph
NR 60% yield, <5% ee

0O

@éﬁf

/

BnS

84% yield, 6% ee

(@)
%O
/S ~
BnS

93% yield, 11% ee

[a] Unless otherwise noted, the reactions were carried out under the conditions (Table S5, entry 4), isolated yield and the ee value

was determined by chiral SFC.

Table S6: Screening of guanidines!®l.

(0] 0
O Chiral Guanidine (10 mol %) o
[ ;Ezf 2:0 + N-S, @E& 4
- SBn DCM (0.1 M), 1 h, r.t. 73 O—
- O BnS g
a 8 a
Entrylal Guanidine Yield [%]®! ee [%]!
1 G'-Pr-CHPh, 94 18
2 G'-Pi-CHPh, 99 16
3 G'-Ra-CHPh, 88 14
4 G!-Pe-CHPh, 99 7
5 G'-TQ-CHPh, 99 7
6 G'-Pr-Ts 88 20
7 G'-Pr-2,4,6-iPr; 83 11
8 G!-Pr-pCF; 97 18
9 G!'-Pi-Ts 76 0
10 G'-Ra-Ts 93 12
1 G!-TQ-Ts 94 0
12 BG!-Pi-Ph, 88 0

[a] Unless otherwise noted, the reactions were carried out with 7, (0.10 mmol), 8 (0.10 mmol) and the catalyst (10 mol %) in

DCM (0.1 M) at rt for 1 h. [b] Isolated yield. [c] Determined by chiral SFC.

Table S7: Screening of solvent and temperature!®.

o 0 O
o G'-Pr-Ts (10 mol %) /O
+ N-S, - K
SBn DCM (0.1 M), 1 h, r.t. Y OR
OR ]
@) 8 BnS 9'
7l
7a: R =Me 9,:R=Me
7:R=Ad 9:R=Ad
Entry solvent Yield [%]®] ee [%]l]
1 DCM 88 20
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2 CHCl; 98 7
3 DCE 97 19
4 THF 99 14
5 1,4-dioxane 99 11
6 Toluene 88 25
7 Et,0 87 31
8 DME 92 15
9 MTBE 94 25
104 Et,O 87 40
114e Et,O trace 47
124 Toluene 85 61
13de Et,O/Toluene (v/v, 1:1) 78 60

[a] Unless otherwise noted, the reactions were carried out with 7, (0.10 mmol), 8 (0.10 mmol) and G!-Pr-Ts (10 mol %) in

solvent (0.1 M) at rt for 12 h. [b] Determined by 'H NMR. [c] Determined by chiral SFC. [d] 7 instead of 7,. [e] At -40 °C.
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6. Optimization of reaction conditions for sulfenylation of azlactones

Table S8: Screening of guanidines!®l.
0O 0

A Chiral Guanidine (10 mol %) PhS,
Bn 0 + 0 0 < O

N:{ N DCM (0.1 M), r.t. Bn N:{

Ph SPh Ph
5a 2a 6a
Entrylal Guanidine Yield [%]®! ee [%]!

1 G!'-Pr-CHPh, 98 6

2 G'-Pi-CHPh, 94 11

3 G'-(OH)Pr-CHPh, 96 0

4 G!-Ra-CHPh, 95 <5

5 G!'-Pe-CHPh, 97 <5

6 G'-TQ-CHPh, 96 <5

7 G'-Pr-Ts 98 25

8 G!-Pi-Ts 99 10

9 G!-Ra-Ts 97 25
10 G!-Pe-Ts 95 23
11 G'-TQ-Ts 96 43
12 G'-TQ-pBr 97 44
13 G!-TQ-2,4,6-iPr; 97 28
14 G!-TQ-ptBu 95 26
15 G!-TQ-pOMe 95 40
16 G!'-TQ-2,6-F, 94 42
17 G3-TQ-pCF; 98 0

18 G*-TQ-pCF; 97 49
19 G!'-TQ-pCF; 99 45
20 G'-TQ-3,5-(CFs), 97 42
21 G'-Pe-pCF; 93 23
22 BG!'-Pi-Ph, 98 0

[a] Unless otherwise noted, the reactions were carried out with 5a (0.10 mmol), 2a (0.10 mmol) and the catalyst (10 mol %) in

DCM (0.1 M) at rt for 12 h. [b] Determined by 'H NMR. [c] Determined by chiral SFC.

Table S9: Screening of solvents!?.
o] 0]

///'\_\Y/Q G2-TQ-pCF; (10 mol %)  PhsS,
Bn _ -,
O + 0 0] O

N:< N solvent (0.1 M), r.t. Bn N:<

Ph SPh Ph
5a 2a 6a
Entry Solvent Yield [%]! ee [%]
1 DCM 96 49
2 CHCl, 98 53
3 Et,O 96 61
4 MTBE 97 64
5 1,4-dioxane 96 78
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6 DME 98 60

7 DCE 99 43
84 1,4-dioxane 97 69
9¢ 1,4-dioxane 96 74

[a] Unless otherwise noted, the reactions were carried out with 5a (0.10 mmol), 2a (0.10 mmol) and G2-TQ-pCF; (10 mol %) in

solvent (0.1 M) at rt for 12 h. [b] Determined by 'H NMR. [c] Determined by chiral SFC. [d] 1,4-dioxane (0.05M) .[¢] 1,4-

dioxane (0.2 M)

Table S10: Screening of temperature!?.

0
G2-TQ-pCF; (10 mol % PhS,

N= | 1,4-dioxane (0.1 M) N=

Ph SPh T°C Ph

5a 2a 6a

Entry T [°C] Yield [%]® ee [%]
rt 96 78
30 98 74
3 35 98 72

a] Unless otherwise noted, the reactions were carried out with Sa (0.10 mmol), 2a (0.10 mmol) an -TQ-, 3 mol %) 1n
[a] Unl herwi d, th i ied ith 5a (0.10 1), 2a (0.10 1) and G>-TQ-pCF; (10 1%) i

1,4-dioxane (0.1 M) at T °C for 12 h. [b] Determined by 'H NMR. [c] Determined by chiral SFC.

Scheme 3: Screening of sulfenyl reagents 2,

0O
[/\:o OHC., - Z/\:O N-sph
N o N
(0]

h SPh c
SPh SPh
NR trace, 30% ee 96% yield, 78% ee 93% yield, 78% ee

[a] Unless otherwise noted, the reactions were carried out under the conditions (Table S10, entry 1), the yield was determined by

"H NMR and the ee value was determined by chiral SFC.

Table S11: Screening of the substrate ratio and the amount of G2-TQ-4-CF; [#,
O

O
5 A G2-TQ-pCF; (10 mol %)  PhS,
n 0 + 0O o) = A< 0
N - Bn
N:< é 1,4-dioxane (0.1 M), r.t. N:<
Ph Ph Ph
5a 2a 6a
Entry 5a:2a Yield [%]®] ee [%]
1 1.2:1 99 70
2 1:1.2 99 74
3 1:1 96 78
44 1:1 55 31
se 1:1 99 70
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6 1:1 901 78
72 1:1 90 78

[a] Unless otherwise noted, the reactions were carried out with 5a, 2a and G-TQ-pCF; (10 mol %) in CHCI;(0.1 M) at rt for 12
h. [b] Determined by '"H NMR. [c] Determined by chiral SFC. [d] G-TQ-pCF; (5 mol %) was used. [¢] G:-TQ-pCF; (20 mol

%) was used. [f] Isolated yield. [g]The reaction was conducted for 3 h.
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7. Optimization of reaction conditions for sulfenylation of p-ketoesters

Table S12: Screening of temperature!?l.

0 0 (@] O
/A[_\A\ G'-Ra-pCF; (10 mol %)
PhMo/\ + 0PN O = Ph o

. DCM (0.1 M), T °C

F SPh F SPh
14a 2a 15a
Entry T[°C] Yield [%]® ce [%o]l
14 -20 93 Race
2 -40 86 Race
3 -60 62 Race
4 -78 56 Race

[a] Unless otherwise noted, the reactions were carried out with 14a (0.10 mmol), 2a (0.10 mmol) and G'-Ra-pCF; (10 mol %) in

CHCI; (0.1 M) at T °C for 24 h. [b] Determined by 'H NMR. [c] Determined by chiral SFC.

Table S13: Screening of solvents!?l,

o o /A[_\A\ G;-Ra-pCF3 (10 mol %) o a
Ph)J\HJ\O/\ + 0 N (@] > Ph)S%J\O/\

| Solvent (0.1 M), r.t.

F SPh F SPh
14a 2a 15a
Entry Solvent Yield [%]! ee %]
1 DCM 99 Race
2 Toluene 87 8
3 THF 92 <5
4 1,4-dioxane 85 9
5 Et,O 32 9
6 EtOAc 83 <5
7 MTBE 72 7
8 MECN 95 Race
9 CHCl; 64 <5
104 Et,O 36 9

[a] Unless otherwise noted, the reactions were carried out with 14a (0.10 mmol), 2a (0.10 mmol) and G'-Ra-pCF; (10 mol %) in
solvent (0.1 M) at rt for 4 h. [b] Determined by 'H NMR [c] Determined by chiral SFC. [d] At -40°C for 24 h.

Table S14: Screening of guanidinesl.

O O
0O o A Chiral Guanidine (10 mol %) M R
R 4 0 Ph o
F’h)K(U\O 07N 1,4-dioxane, (0.1 M), r.t. £ sph
F SPh
14a: R = Et 2a 15a: R = Et
14b: R = Bu 15b: R = Bu
Entryl?] Guanidine Yield [%]®! ee [%]
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1 G'-Pr-CHPh, 78 <5
2 G'-Pi-CHPh, 72 <5
3 G'-Ra-CHPh, 81 <5
4 G!-TQ-CHPh, 37 <5
5 G!-Pr-Ts 69 10
6 G!'-Pi-Ts 63 <5
7 G'-Ra-Ts 76(69)¢ 11
8 G!'-Ra-pCF; 85 9
9 BG!-Pi-Ph, 76 <5
10¢ G'-Ra-Ts 61 19

[a] Unless otherwise noted, the reactions were carried out with 14a (0.10 mmol), 2, (0.10 mmol) and the catalyst (10 mol %) in
1,4-dioxane (0.1 M) at rt for 4 h. [b] Determined by 'H NMR. [c] Determined by chiral SFC. [d] Isolated yield. [¢] 14b instead of
14a.
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8. General procedure for the catalytic reactions

1. General procedure for the catalytic asymmetric reaction with ketoamide (synthesis of
3a-3s, 4a-4s):

A dry reaction tube was charged with a-fluoro-p-ketoamide 1 (0.1 mmol) G'-Ra-pCF; (10 mol %), N-
thiosuccinimide 2 (0.1 mmol) and CHCI; (1.0 mL). The mixture was stirred at room temperature and
detected by TLC. After completion, the crude mixture was purified by flash chromatography on silica
gel (petroleum ether/ethyl acetate = 15:1 to 4:1, as eluent) to afford the desired product. (The desired

product 4t-4v were obtained with dichloromethane as solvent).

2. General procedure for the catalytic asymmetric reaction of azlactone (synthesis of 6a-
6e):

A dry reaction tube was charged with azlactone 5 (0.1 mmol), G>-TQ-pCF; (10 mol %), N-
thiosuccinimide 2a (0.1 mmol) and 1,4-dioxane (1.0 mL). The mixture was stirred at room temperature
and detected by TLC. After completion, the crude mixture was purified by flash chromatography on
silica gel (petroleum ether/ethyl acetate = 15:1 to 2:1, as eluent) to afford the desired product.

3. General procedure for the catalytic asymmetric disulfuration reaction with ketoester
(synthesis of 9):

A dry reaction tube was charged with B-ketoester 7 (0.1 mmol), G-Pr-Ts (10 mol %), 2-
(benzyldisulfanyl)isoindoline-1,3-dione 8 (0.1 mmol) and toluene (1.0 mL). The mixture was stirred at
-40 °C after 24 hours. After completion, the crude mixture was purified by flash chromatography on

silica gel (petroleum ether/ethyl acetate = 15:1 as eluent) to afford the desired product.

4. General procedure for the catalytic asymmetric sulfenylation reaction (synthesis of
15a-15b):

A dry reaction tube was charged with azlactone B-ketoester (0.1 mmol), G!-Ra-Ts (10 mol %), N-
thiosuccinimide 2a (0.1 mmol) and 1,4-dioxane (1.0 mL). The mixture was stirred at room temperature
and detected by TLC. After completion, the crude mixture was purified by flash chromatography on

silica gel (petroleum ether/ethyl acetate = 20:1, as eluent) to afford the desired product.

5. General procedure for the synthesis of racemic products

A dry reaction tube was charged with a-fluoro-B-ketoamide 1 (0.1 mmol), 1,1,3,3-tetramethylguanidine
(10 mol %), N-thiosuccinimide 2 (0.1 mmol) and DCM (1.0 mL). The mixture was stirred at room
temperature and detected by TLC. After completion, the crude mixture was purified by flash
chromatography on silica gel (petroleum ether/ethyl acetate = 15:1 to 4:1, as eluent) to afford the
desired product (3a-3s, 4a-4v).

A dry reaction tube was charged with azlactone 5 (0.1 mmol), 1,1,3,3-tetramethylguanidine (10 mol %),
N-thiosuccinimide 2a (0.1 mmol) and 1,4-dioxane (1.0 mL). The mixture was stirred at room
temperature and detected by TLC. After completion, the crude mixture was purified by flash
chromatography on silica gel (petroleum ether/ethyl acetate = 15:1 to 2:1, as eluent) to afford the

desired product (6a-6e).
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9. Experimental Procedure for the Gram-Scale Reaction and Transformations of the

Products
o] o] A standard o 0
Tol 4 o o conditions Ph ‘ N/Tol
Ph N N H
H ' 1.215 g F SPMP
F SPMP 99% vyield, 86% ee
3h
1a 2h 87% yield, 99% ee.
3.0 mmol 3.0 mmol (after recrystallization)

An over dried test tube was charged with G'-Ra-pCF; (0.3 mmol, 10 mol%), 1a (3.0 mmol), 2h (3.0
mmol) and CHCl; (0.1 M). Then, the reaction mixture was stirred at room temperature for 1 hours and
detected by TLC. After the reaction was completed, the residue was subjected to column
chromatography (SiO,, eluent: petroleum ether/ethyl acetate = 4:1) to afford the enantioenriched
product 3h (1.215 g, 99% yield, 86% ee), then recrystallized by dichloromethane/petroleum ether to
afford the purified product (87% yield, 99% ee).

O
o o 1) Selectfluor (1.1 equiv.)  3) G'-Ra-pCF3 (10 mol%) Tol
M 1o _MECNHZO (1:1), 4 b, rt 2h (1.0 equiv.) PN
Ph N~ . F SPMP
H 2)2M HSIh(1r.t0 equiv.) 4 A'MS (100 mg)
o , CHCls, tt, 1 h 3h

42% vyield, 77% ee.

Cascade procedure for the synthesis of product 10: An over dried test tube was charged with 1a’ (0.1
mmol), selectfluor (0.11 mmol) and the solvent of CH;CN and H,O (v/v = 1:1, 1.0 mL). Then, the
reaction mixture was stirred at room temperature for 4 hours and detected by TLC. After the reaction
was completed, 2 M HCIl was added to the above system for another 1 hours. The solvent was
evaporated and drained, G'-Ra-pCF; (0.01 mmol, 10 mol%), 2h (0.1 mmol), 4 A MS (100 mg) and
CHCI; (0.1 M) were added to the tese tube for 1 hours. After the reaction was completed, the residue
was subjected to column chromatography (SiO,, eluent: petroleum ether/ethyl acetate = 4:1) to afford
the enantioenriched product 3h (42% yield, 77% ee). (The lower result could be related to the residual
water in the system)

colerless oil, 42% yield, 77% ee; [a]**p = -118.5 (c 0.33, CH,Cl,).

SFC Chiralcel AD-3, CO»/MeOH = 80/20, 1.5 mL/min, A = 280 nm, t; = 7.02 min, t, = 7.83 min

0.05;
2 = ©
| N~
OOO T T n\ I T T I T T I T T I T T I T T I T T I T T I T T I T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Minutes
R -
et@ntlon Area % Area
Time
1 7.035 774709 50.24
2 7.694 767208 49.76
0.80
0.60 ~
‘D( 0.40 ﬁ
0.20 f
0.0(
000 050 100 | 150 200 | 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Minutes
Retent'lon Area % Area
Time
1 7.022 12659798 88.42
2 7.826 1657364 11.58
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Tl OH O
P N N NaBH, (2.3 equiv) ol
N B Ph R N
F SPM $ B
MeOH (0.5 M) F SPMP
r,0.5h
3h 10
87% yield, 99% ee. 98% yield
(after recrystallization) 99/99% ee, 78:22 dr.

An oven-dried test tube was charged with 3h (0.2 mmol, 81.8 mg, 99% ee) and MeOH (0.5 M)
followed by adding NaBH, (2.3 equiv). The reaction mixture was stirred at room temperature for 0.5
hour and detected by TLC. After the reaction was completed, the reaction was quenched with H,O (5
mL) and extracted with DCM (2x10 mL). The organic layer was dried over Na,SO, and filtered. The
solvent was removed in vacuo and the residue was subjected to column chromatography (SiO,, eluent:
petroleum ether/ethyl acetate = 3:1) to afford the desired product 10 (80.2 mg, 98% yield, 99%/99% ee,
78:22 dr)

Tol
OH O ) \
PPh3 (2.0 equiv) N 0
_Tol .
PhMN DIAD (2.0 equiv) ph\““q
¢ spuP THF, rt £ sPMP
overnight
10 1
99%/99% ee, 78:22 dr. 71% yield, 99% ee
>19:1 dr.

An oven-dried test tube was charged with 10 (0.1 mmol, 99%/99% ee, 78:22 dr), PPh; (2.0 equiv)
and THF (1.0 mL) under N, atmosphere. After this procedure, cooling this system to 0 °C, DIAD (2.0
equiv) in THF (1.0 ml) was added into the tube and the resulting solution was stirred at 0 °C for 30 min.
the reaction was stirred at room temperature overnight. After the reaction was completed, the solvent
was removed in vacuo and the residue was subjected to column chromatography (SiO,, eluent:
petroleum ether/ethyl acetate = 8:1) to afford the desired product 11 (24.3. mg, 71% yield, 99% ece,
>19:1 dr).

Phs 9 0

Bn
HCI (5.0 equiv) COOH
P

BT % N~ /SPh
Ns( MeCN (2.0 M) H
bh i, 0.5 h
6a 12
78% ee 98% yield, 78% ee.

A sample vial (4.0 mL) equipped with a magnetic stirring bar was charged with CH;CN (2.0 M)
and the adduct 6a (35.9 mg, 0.1 mmol). HCI (5.0 equiv, conc.) was then added in one portion. The
stirring was maintained at room temperature until consumption of the starting material. The solvent
was removed under reduced pressure, and the residue was purified by flash chromatography on silica
gel (PE/acetone = 1/1) to give the compound 12 as a white solid in 98% yield (35.2 mg) and 78% ee.

Phs P O Bn
B - COOMe
"7/40 TMSCI (1.5 equiv) )k )/
N=~ Ph N~ “SPh
\( MeOH (2.0 M) H
Ph r, 10 h
6a 13
78% ee 83% yield, 75% ee.

A sample vial (4.0 mL) equipped with a magnetic stirring bar was charged with MeOH (2.0 M) and
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the adduct 6a (35.9 mg, 0.1 mmol). TMSCI (1.5 equiv) was subsequently added in one portion. The
stirring was maintained at room temperature until consumption of the starting material. The solvent
was removed under reduced pressure, and the residue was purified by flash chromatography on silica
gel (PE/EtOAc = 3/1) to give compound 13 as a white solid in 83% yield (29.8 mg) and 75% ee.
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10. Failed substrates and unsuccessful substrates

Failed sulfur-reagents and nucleophiles

4[}:0 AcO 0
N O
<% INe L =0 Meo
0] \

((In /\/S o 0 ~0Ac F

74 X n=0,1 / OAc

—/ X=0,8 AcO OMe
Unsuccessful Products

o O

O O
e} 5
Alkpg/« PhNNH Tol
F 'S
S O

N
NR P

Alkyl= Cy, Me, C;HsSCHj, e
o o e 9

o

P Tol
N Tol PhuNH 6]
Bf S H F S

Tol
PhMH failed

NR . 4t, R = Et, 75% yield., 73% ee
3t,40°C, 3d. 4u, R = iPr, 74% yield., 70% ee
30% yield, race 4v, R = Cy, 57% vyield., 49% ee
N N Q
\ \ N R
Pz CO,Et 7 CONHtBu N SPh R = NMe,
F* 'sPh F SPh S F R=0fBu
NR NR

NR

3
(o]
@ﬂﬂo
S HN%
PH

87% yield, 38%

ee? (0]
@éﬂo
S HN-Ad
/
NC

53% yield, raceb

o]

%O
S HN—Ad

/

F3C
58% yield, 8% ee

* The reaction was carried out under the conditions (Table S1, entry 18), ® the reactions were carried out with substrate and G'-
Pr-Ts (10 mol %) in toluene (0.1 M) at -40 °C for 24 h
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11. X-ray crystal data

The absolute configuration of the optically active product 3h was determined by X-ray chromatography analysis.

Single crystal of 3h was obtained by recrystallization in dichloromethane and petroleum ether at room temperature.

The crystal data and further details are listed in Table S12.

CCDC 2133030 (3h) contains the supplementary crystallographic data for this paper. These data are provided free of
charge by The Cambridge Crystallographic Data Centre.

The colourless and block-shape crystals were selected and mounted for the single-crystal X-ray diffraction. The data set
was collected by a Bruker D8 Venture Photon IT at 170K equipped with micro-focus Cu radiation source (K, = 1.54178A).
Applied with face-indexed numerical absorption correction, the structure solution was solved and refinement was
processed by SHELXTL (version 6.14) and OLEX 2.3 program package® ® ¢. The structure was analyzed by ADDSYM

routine implemented in PLATON suite and no higher symmetry was suggestedd.

Ses
PhuNH

Figure S1. The thermal ellipsoid figure of 3h with 50% probabilities

s
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The structure of the catalyst 11 was determined by X-ray chromatography analysis.

Single crystal of 11 was obtained by recrystallization in dichloromethane and petroleum ether at room temperature.

The crystal data and further details are listed in Table S12.

CCDC 2155953 (11) contains the supplementary crystallographic data for this paper. These data are provided free of
charge by The Cambridge Crystallographic Data Centre.

The colourless and plate-shape crystals were selected and mounted for the single-crystal X-ray diffraction. The data set
was collected by a Bruker D8 Venture Photon II at 150(2)K equipped with micro-focus Cu radiation source (K, =
1.54178A). Applied with face-indexed numerical absorption correction, the structure solution was solved and refinement
was processed by SHELXTL (version 6.14) program package® ® ©. The structure was analyzed by ADDSYM routine

implemented in PLATON suite and no higher symmetry was suggestedd.

Ph™

Q

OMe

Figure S2. The thermal ellipsoid figure of 11 with 50% probabilities
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The structure of product 12 was determined by X-ray chromatography analysis.

A single crystal of 12 was obtained by recrystallization in dichloromethane and petroleum ether at room temperature.

The crystal data and further details are listed in Table S12.

CCDC 2155952 (12) contains the supplementary crystallographic data for this paper. These data are provided free of
charge by The Cambridge Crystallographic Data Centre.

The colourless and block-shape crystals were selected and mounted for the single-crystal X-ray diffraction. The data set
was collected by Bruker D8 Venture Photon II diffractometer at 140(2)K equipped with micro-focus Mo radiation source
(K, = 0.71073A). Applied with face-indexed numerical absorption correction, the structure solution was solved and
refinement was processed by SHELXTL (version 6.14) program package® ® ¢. The structure was analyzed by ADDSYM

routine implemented in PLATON suite and no higher symmetry was suggestedd.

Figure S3. The thermal ellipsoid figure of 12 with 50% probabilities
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Table S12. Crystallographic Data for C»;H,FNO;S (3h), C,sH»,FNO,S (11), Co,HigNO3S (12).

Formula Cy;H,0FNO;S (3h) Cy3H50FNO,S (11) C5,HyNOsS (12)
Formula mass (amu) 409.11 393.12 377.11
Space group P21 P21 P1

a(A) 18,3227(8) 9.7902(2) 11.3514(3)
c(A) 6.1273(3) 8.5037(2) 13.3056(4)
c(A) 54.463(2) 11.6291(3) 14.4521(4)
a (deg) 90 90 72.846(2)

£ (deg) 92.615(2) 93.196(1) 79.748(2)

y (deg) 90 90 68.951(2)
V(A3 6108.1(5) 966.65(4) 1940.17(10)
Z 2 2 1

2 (A) 1.54178 1.54178 1.54178
T(K) 173K 173K 173K

Pealed (g cm3) 1.336 1.352 1.292

p (mm) 1.696 1.723 1.659
Transmission factors 0.491, 1.000 0.653, 1.000 0.709, 0.879
26 max (deg) 68.377 68.272 68.413

No. of unique data, including F,> <0 21322 3461 13203

No. of unique data, with F,2 > 20(F,?) 15316 2770 12237

No. of variables 1604 255 1017

R(F) for F2>20(F ) ¢ 0.0816 0.0284 0.0359
R(F2)*® 0.2070 0.0728 0.0787
Goodness of fit 1.045 1.050 1.066

CR(F) = ZNFo| = |Fd[/ ZIFd].

" RY(FD) = [ZIW(FS? = FEY1 ZwF " w! = [0%(F?) + (Ap)* + Bp], where p = [max(F.%,0) + 2F7] /3.

References:

a Sheldrick, G. M. Acta Cryst. 2008, 464, 112-122.
bSheldrick, G. M. Acta Cryst. 2015, A71, 3-8.
¢Sheldrick, G. M. Acta Cryst. 2015, C71, 3-8.
4Spek, A. L. J. Appl. Cryst. 2003, 36, 7-13.
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12. The NMR study of substrate and G-Ra-pCF;

We performed NMR spectra analysis to probe into the decrease reactivity and
enantioselectivity. And it manifested that there is less interaction of the catalyst with tert-butyl a-
fluoro-p-ketoester (red vs. green), and weak interaction with ethyl a-fluoro-f-ketoester (blue vs.

green), which might be the inefficiency of our catalyst system.

3
G-Ra-pCF3
T
\ A 2
SN DUAAL® o o
|J PhMOEt
| | 1 ’
I, “UuLW ’U\_;J'V\_J\h\_ L L3
.8 7.6 7.4 T2 T.0
£1 (ppm)
_Al_/\'—/\__)m._‘/\ )
I 9
117 T N O O
LAl AL LA [ AP 2
T T T T T T T G'Ra'ch:;
l 250484644 4.2 4.0
; | w e FIWppm) -y . salin :
JULJIUL LA [ f' N o AN AR e M )
3
N I Y I
2 G-Ra-pCF;
N H
— o o
PhMOtBu
A i
A o
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)

The interaction between a-fluoro-B-ketoamide and the catalyst is strong from the NMR
analysis (green vs. red). The alkyl substitution at amidine unit has down-field shift, and protons
related to stereogenic carbon centers of the catalyst also exhibit obvious chemical shift. The CHF
proton shows new split and obvious NH peak at 12.4 ppm indicates strong intermolecular

hydrogen-bonding.
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G-Ra-pCF3
|| o o
’ PhMNHToI
11 CHF)| 2 I ‘I‘ O A 12 F
h ﬂ { L2
T T T T T T - - A
w Lh;; (g)pm)& . = 5Al(’]l (I Jm).l. s e \Mw" I\
I A I
= (s, 124 ppm) f"Iﬁ)ﬁ;-gf;if;’_L’ LA WA
7 O (O |
: LA Sl el
f fla JHV“L#"""\\ G-Ra-pCF;
i 1
LabmoA AN
L | A M 181614121008
T T f1 (ppm)
8.0 7.5
f1 (ppm)
Lo 12,0 1.0 10.0
G-Ra-pCF;: OEt | G-Ra-pCF;: OtBu G-Ra-pCF;: NHTol
G-Ra-pCFy/ppm (1:1) / ppm (1:1) / ppm (1:1) / ppm
1 5.04 5.10 5.04 4.74
2 4.48 4.54 4.49 4.33
3 7.54-7.68 7.50-7.64 7.54-7.67 7.63-7.72
4 5.46-5.50 5.38 5.45-5.48 5.18
5 3.94 3.98 3.99 4.55

The changes of chemical shifts after the interaction of G-Ra-pCF; with substrates in CDCl;.
It indicated that the interaction between a-fluoro-B-ketoamide and the catalyst is stronger than a-

fluoro-B-ketoester with the catalyst.
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13. Comparison of enolization intermediates with different substrates

A1(0.0) A2(7.9)

0 0
PhMNHtBu
F
B1(0.0) B2(8.4)
o o OH o / N
Ph)H/U\NHiPr - o X NHiPr gx‘ ’ (
F F >
C1(0.0) C2(10.6)
0 o oH © \N_{
Ph)H/H\NHEt _ phMNHEt =
F F
D1(0.0) D2(9.7)

E1(0.0) E2(5.2)

It showed that the formation of intramolecular H-bond is more stable, but the ester substituent has
stronger steric hindrance closer to the carbonyl group compared with amide substituent.
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14. Characterization of the products
(S)-2-fluoro-3-oxo-3-phenyl-2-(phenylthio)-/V-(p-tolyl)propanamide (3a):

yellow oil, 90% yield, 90% ee; [a]?p = -92.8 (¢ 0.61, CH,Cl,).

SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 280 nm, t; = 5.14 min,
t; = 5.99 min.

TH NMR (400 MHz, CDCl3) § 8.19 — 7.99 (m, 2H), 7.78 (s, 1H), 7.63 — 7.54 (m,
3H), 7.46 — 7.36 (m, 3H), 7.34 — 7.27 (m, 2H), 7.18 — 7.12 (m, 2H), 7.07 (d, J =
8.3 Hz, 2H), 2.29 (s, 3H).

13C NMR (101 MHz, CDCls) & 190.0 (d, J = 25.8 Hz), 161.4 (d, /= 26.2 Hz), 136.5, 135.2, 134.3, 133.6, 133.3 (d,
J=2.8 Hz), 130.4, 130.2 (d, J=4.3 Hz), 129.6, 129.3, 128.6, 127.1, 120.2, 107.2 (d, J = 246.5 Hz), 20.9.

YF{IH} NMR (377 MHz, CDCl;) 8 —128.52. (s, 1F).

HRMS (ESI) Calculated for Co,H;sFNO,S ([M]+Na*) = 402.0934, Found 402.0931

IR (neat) 3324, 2922, 1697, 1597, 1522, 1446, 1407, 1317, 1249, 1186, 1028, 815, 691, 505 cm!.

0.0304
o.ozo—f o o
2 ] 3
0.0109
o.oooéuw*—ﬂ,,‘/"\" A % A
000  ob0 100  1ko 200 260 300 3k 400 450 500 550 ‘600 650
Minutes
Rete;nﬂon Area % Area
Time
1 5.194 293716 49.84
2 6.023 295565 50.16
0.30
0.2(%? e}
2]
0.10 2
] )
e}
0.00f—————— e
000 050 100 150 200 250 300 350 400 450 500 55 600 650
Minutes
Rete;ntlon Area % Area
Time
1 5.135 3065556 95.05
2 5.986 159687 4.95
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(S)-2-fluoro-2-((2-fluorophenyl)thio)-3-oxo-3-phenyl-N-(p-tolyl)propanamide (3b):

O O /©/ white solid, m.p. 103-106 °C, 74% yield, 80% ce; [a]??p = -69.5 (c 121,
Phu CH,Cl,).

F SFC Chiralcel AD-3, CO»/MeOH = 90/10, 1.5 mL/min, A =280 nm, t; = 11.31
min, t, = 12.13 min

'H NMR (400 MHz, CDCl;) 8.02 (d, J = 8.5 Hz, 2H), 7.90 (s, 1H), 7.55 — 7.48 (m, 2H), 7.39 — 7.28 (m, 3H), 7.13
(d, J=8.4 Hz, 2H), 7.03 — 6.96 (m, 4H), 2.21 (s, 3H).
I3C{'H} NMR (101 MHz, CDCl3) 8 190.0 (d, J=25.8 Hz), 163.6 (d, J=250.5 Hz), 161.2 (d, J = 26.7 Hz), 139.1,
135.2, 134.5, 133.6, 133.1 (d, /= 8.4 Hz), 133.0 (d, J=2.7 Hz), 130.3 (d, /= 4.4 Hz), 129.6, 128.6, 124.9 (d, J =
4.2 Hz), 120.2,116.4 (d, J=23.2 Hz), 114.1 (d, J= 18.5 Hz), 106.8 (d, J = 248.5 Hz), 20.9.
YF{'H} NMR (377 MHz, CDCLy) 5 —104.58. (s, 1F), —129.79. (s, 1F).
HRMS (ESI) Calculated for C,,H;7F,NO,S ([M]+Na*) = 420.0840, Found 420.0837

IR (neat) 3325, 3068, 1696, 1597, 1522, 1474, 1447, 1317, 1256, 1187, 1029, 820, 692, 508 cm'!.

0.010-]
2 i . (s2]
) »\Jm - .
0.000] AN

7 7 T T T 7 7 T 7 T
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00

Minutes

Retention
. Area % Area
Time

11.405 324093 49.87

—_

2 12.343 325803 50.13
1 0
2 010} ° [
0.00° i ‘ — v J—r & T J—r @& T —J—+@& T T 71 T T —J—1 ‘/+‘\ T " & T 71
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
Ret§nt10n Area % Area
Time
1 11.315 455835 10.02
2 12.131 4091497 89.98
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(S)-2-fluoro-3-oxo-3-phenyl-N-(p-tolyl)-2-(m-tolylthio)propanamide (3c):

0 o /@/ Yellow solid, m.p. 118-123 °C, 89% yield, 89% ee; [a]*'p = -88.7 (c 0.73,
PhMN CH,CL).
N H

F 'S
SFC Chiralcel AD-3, CO»/MeOH = 90/10, 1.5 mL/min, A = 280 nm, t; = 11.90

min, t, = 14.17 min
'H NMR (600 MHz, CDCl;) 8.07 (d, J = 8.5 Hz, 2H), 7.77 (s, 1H), 7.60 — 7.56 (m, 1H), 7.43 (t, J= 7.9 Hz, 2H),
7.38 (s, 2H), 7.19 (d, J=7.2 Hz, 2H), 7.15 (d, J= 8.4 Hz, 2H), 7.08 (d, J = 8.1 Hz, 2H), 2.29 (s, 3H), 2.22 (s, 3H).
I3C{'H} NMR (151 MHz, CDCl3) 8 190.0 (d, J=25.9 Hz), 161.6 (d, J=27.0 Hz), 139.3, 137.2, 135.1, 134.2,
133.6, 133.5, 133.3 (d, /=2.1 Hz), 131.2, 130.22 (d, J=4.2 Hz), 129.5, 129.1, 128.6, 126.7, 120.2, 107.2 (d, J =
247.3 Hz), 21.1, 20.9.
PF{H} NMR (565 MHz, CDCl;) 8 —128.56. (s, 1F).
HRMS (ESI) Calculated for C,3H0FNO,S ([M]+Na®) =416.1091, Found 416.1088

IR (neat) 3329, 2921, 1681, 1596, 1519, 1475, 1407, 1245, 1186, 1029, 814, 781, 690, 507 cm’!.

0.02-|
2 ] = N
1 AR <
0.00-=—bu : ‘ ‘ o "‘ -
0.00 2.00 400 6.00 8.00 10100 12'00 14100 16.00
Minutes
Rete;ntlon Area % Area
Time
1 12.054 540520 50.24
2 14.275 535257 49.76
- 0.05] _ Q
< ] = ¥
0.00- [ T T T T 17 1 T /ﬁ\‘ T
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
Ret§nt10n Area % Area
Time
1 11.903 1745882 94.61
2 14.173 99413 5.39

S29

16.00



(S)-2-fluoro-2-((3-fluorophenyl)thio)-3-oxo-3-phenyl-N-(p-tolyl)propanamide (3d):
0 0 /@/ colerless oil, 49% yield, 88% ee; [a]'®p =-110.3 (¢ 0.50, CH,Cl,).
ph)J\%J\ SFC Chiralcel AD-3, CO,/MeOH =90/10, 1.5 mL/min, A =280 nm, t; = 10.30

min, t, = 13.45 min

Ir=z

'H NMR (400 MHz, CDCl3) & 8.08 (d, J= 8.5 Hz, 2H), 7.84 (s, 1H), 7.63 — 7.57
(m, 1H), 7.44 (t, J= 7.9 Hz, 2H), 7.40 — 7.22 (m, 4H), 7.19 (d, J = 8.4 Hz, 2H),
7.09 (d, J= 8.3 Hz, 3H), 2.30 (s, 3H).
13C{IH} NMR (101 MHz, CDCl;) 5 189.6 (d, J = 25.4 Hz), 162.3 (d, J=251.5 Hz), 161.1 (d, /= 26.4 Hz), 135.4,
134.5,133.4, 133.1 (d, J= 2.8 Hz), 132.1 (d, J= 3.6 Hz), 130.6, 130.5, 130.2 (d, /= 4.2 Hz), 129.6, 129.0 (d, J =
7.7 Hz), 128.7, 123.2 (d, J=22.0 Hz), 120.3, 120.2, 117.6 (d, /= 21.0 Hz), 107.2 (d, J = 247.1 Hz), 20.9.
F{IH} NMR (377 MHz, CDCl;) § —110.96. (s, 1F), —~128.52. (s, 1F).
HRMS (ESI) Calculated for C5,H;,F,NO,S ([M]+Na®) = 420.0840, Found 420.0836.

IR (neat) 3285, 1775, 1705, 1596, 1522, 1474, 1426, 1319, 1244, 1181, 1027, 816, 684, 511 cm’".

0.057] J&\
2 il 4
< ] 9 g
000 T 1 1 1 T T T T T “"‘ DV
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
Rete;ntlon Area % Area
Time
1 10.358 1225385 49.11
2 13.402 1269609 50.89
0.10—:
2
0.05—: E’
] 58
000 — Lo ke
0.00 2.00 4.00 6.00 8.00 10000 "1200 140
Minutes
Ret§nt10n Area % Area
Time
1 10.302 2672421 93.98
2 13.447 171286 6.02
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(S)-2-fluoro-3-oxo-3-phenyl-N-(p-tolyl)-2-(p-tolylthio)propanamide (3e):

Colorless oil, 84% yield, 89% ee; [a]**p =-76.8 (c 1.17, CH,Cly).

O O
/©/ SFC Chiralcel AD-3, CO,/MeOH =90/10, 1.5 mL/min, A =280 nm, t; = 14.35
Ph & N
F s H min, t, = 16.87 min

H NMR (600 MHz, CDCl3) 3 8.08 (d, J = 8.4 Hz, 2H), 7.83 (d, /= 3.1 Hz, 1H),
7.57 (t,J =74 Hz, 1H), 7.49 — 7.38 (m, 4H), 7.16 (d, J = 8.5 Hz, 2H), 7.08 (dd,
J=15.2,8.0 Hz, 4H), 2.31 (s, 3H), 2.29 (s, 3H).
3C{'H} NMR (151 MHz, CDCl;) 5 190.2 (d, J = 26.1 Hz), 161.6 (d, J= 26.3 Hz), 140.8, 136.5, 135.1, 134.2,
133.7,133.3 (d, /= 3.0 Hz), 130.3, 130.3 (d, /= 4.3 Hz), 129.5, 128.5, 123.4, 120.2, 107.20 (d, J = 246.2 Hz),
21.3,209.
F{'H} NMR (565 MHz, CDCl;) § —128.99. (s, 1F).
HRMS (ESI) Calculated for C;Hz0FNO,S ([M]+Na*) = 416.1091, Found 416.1086

IR (neat) 3331, 2921, 1681, 1597, 1519, 1448, 1405, 1244, 1185, 1025, 810, 692, 506 cm’!.
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(S)-2-fluoro-2-((4-isopropylphenyl)thio)-3-oxo-3-phenyl-/NV-(p-tolyl)propanamide (3f):

white solid, m.p. 53-55 °C, 96% yield, 91% ee; [a]*'p = -103.6 (c 1.30, CH,Cl,).
SFC Chiralcel AD-3, CO»/MeOH = 90/10, 1.5 mL/min, A = 280 nm, t; = 12.55
min, t, = 18.09 min

H NMR (600 MHz, CDCl5)8 8.04 (d, J= 8.5 Hz, 2H), 7.72 (s, 1H), 7.56 (t, J=

7.4 Hz, 1H), 7.50 (d, J = 8.1 Hz, 2H), 7.41 (t,J=7.9 Hz, 2H), 7.15 (d, J=8.2

Hz, 2H), 7.10 (d, J = 8.4 Hz, 2H), 7.05 (d, J = 8.3 Hz, 2H), 2.86 (p, J = 6.9 Hz, 1H), 2.28 (s, 3H), 1.19 (dd, J = 6.9,

2.8 Hz, 6H).

13C{'H} NMR (151 MHz, CDCl;) § 190.0 (d, J = 26.1 Hz), 161.6 (d, J = 26.2 Hz), 151.6, 136.8, 135.1, 134.2,

133.6, 133.4 (d, J=3.2 Hz), 130.2 (d, /= 4.2 Hz), 130.1, 129.5, 128.6, 127.6, 123.8, 120.2, 107.3 (d, J = 246.4

Hz), 34.0, 23.8, 23.7, 20.9.
YF{'H} NMR (565 MHz, CDCl;) § —128.22. (s, 1F).
HRMS (ESI) Calculated for C>sH,FNO,S ([M]+Na*) = 444.1404, Found 444.1400

IR (neat) 3324, 2961, 1696, 1597, 1521, 1450, 1407, 1316, 1248, 1186, 1024, 821, 693, 507 cm'.
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(S)-2-((4-(tert-butyl)phenyl)thio)-2-fluoro-3-oxo-3-phenyl-N-(p-tolyl)propanamide (3g):
0 0 /@/ white solid, m.p. 50-54 °C, 99% yield, 91% ee; [a]’p = -132.6 (c 0.47, CH,Cl,).
phM SFC Chiralcel AD-3, CO,/MeOH = 90/10, 1.5 mL/min, A =280 nm, t; = 11.73

min, t, = 16.00 min

Iz

H NMR (600 MHz, CDCls) 8.04 (d, J = 8.6 Hz, 2H), 7.69 (s, 1H), 7.56 (t, J =
7.4 Hz, 1H), 7.51 (d, J= 8.3 Hz, 2H), 7.43 — 7.39 (m, 2H), 7.31 (d, J= 8.4 Hz,
2H), 7.09 (d, J = 8.6 Hz, 2H), 7.05 (d, J = 8.2 Hz, 2H), 2.28 (s, 3H), 1.26 (s, 9H).
3C{'H} NMR (151 MHz, CDCl;) & 189.9 (d, J=26.1 Hz), 161.7 (d, J= 26.2 Hz), 153.9, 136.5, 135.1, 134.2,
133.6, 133.3 (d, /= 3.0 Hz), 130.1 (d, /= 4.3 Hz), 129.5, 128.6, 126.5, 123.6, 120.3, 107.36 (d, J = 246.4 Hz),
34.8,31.2,209.
YF{'H} NMR (377 MHz, CDCL;) § —128.05. (s, 1F).
HRMS (ESI) Calculated for CogH,gFNO,S ([M]+Na*) = 458.1560, Found 458.1557.

IR (neat) 3323, 2962, 1699, 1598, 1524, 1451, 1406, 1317, 1250, 1187, 1022, 820, 693, 508 cm’!.
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(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0xo0-3-phenyl-N-(p-tolyl)propanamide (3h):
O

2H), 7.07 (d, J = 8.2 Hz, 2H), 6.80 (d, J = 8.8 Hz, 2H), 3.74 (s, 3H), 2.29 (s, 3H).

I3C{'H} NMR (151 MHz, CDCl3) 8 190.3 8 (d, J=26.1 Hz), 161.6 (d, J=26.3 Hz), 161.5, 138.3, 135.1, 134.2,

0]

min, t, = 7.75 min

colerless oil, 99% yield, 87% ee; [a]**p = -78.4 (¢ 1.30, CH,Cl,).

133.7,133.4 (d,J=2.2 Hz), 130.2 (d, J= 3.9 Hz), 129.5, 128.6, 120.2, 107.2 (d, J = 245.4 Hz), 55.4, 20.9.

YF{'H} NMR (565 MHz, CDCl;) § —129.59 (s, 1F).

HRMS (ESI) Calculated for Co;HyFNOsS ([M]+Na+) = 432.1040, Found 432.1037.

IR (neat) 3322, 2923, 1681, 1592, 1519, 1493, 1406, 1291, 1246, 1177, 1027, 826, 691, 506 cm'.
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SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; = 7.00

H NMR (600 MHz, CDCls) 3 8.07 (d, J = 8.5 Hz, 2H), 7.85 (s, 1H), 7.57 (t, J

=17.5 Hz, 1H), 7.48 (d, J = 8.8 Hz, 2H), 7.45 — 7.39 (m, 2H), 7.18 (d, J = 8.5 Hz,
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(S)-2-fluoro-2-((4-fluorophenyl)thio)-3-oxo-3-phenyl-N-(p-tolyl)propanamide (3i):
O O /©/ colerless oil, 91% yield, 88% ee; [o]'p = -90.9 (¢ 1.37, CH,CL).
Phu SFC Chiralcel AD-3, CO,/MeOH = 90/10, 1.5 mL/min, A = 280 nm, t; = 10.32

min, t, = 12.07 min

Iz

TH NMR (400 MHz, CDCl3) 8 7.99 (d, J= 8.1 Hz, 2H), 7.80 (s, 1H), 7.52 — 7.4

F (m, 3H), 7.34 (t,J=7.8 Hz, 2H), 7.11 (d, J = 8.5 Hz, 2H), 7.00 (d, /= 8.2 Hz,
2H), 6.90 (t, J = 8.6 Hz, 2H), 2.21 (s, 3H).
3C{'H} NMR (101 MHz, CDCl;) 189.9 (d, J = 25.6 Hz), 164.3 (d, J=252.0 Hz), 161.3 (d, J= 26.2 Hz), 138.8 (d,
J=8.8Hz), 135.3, 134.4, 133.5, 133.2 (d, /= 2.6 Hz), 130.2 (d, /= 3.9 Hz), 129.6, 128.6, 122.3 (d, /= 3.4 Hz),
120.1, 116.7, 116.5, 107.2 (d, J = 246.7 Hz), 20.9.
F{'H} NMR (565 MHz, CDCL;) § —109.35. (s, 1F), —129.27. (s, 1F).
HRMS (ESI) Calculated for C,H;-F,NO,S ([M]+Na*) = 420.0840, Found 420.0836

IR (neat) 3319, 2922, 1696, 1592, 1522, 1489, 1449, 1317, 1233, 1158, 1030, 817, 630, 507 cm’!.
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(S)-2-((4-chlorophenyl)thio)-2-fluoro-3-oxo-3-phenyl-/V-(p-tolyl)propanamide (3j):

o o /@/ colerless oil, 59% yield, 88% ee; [a]*p = -86.0 (c 0.83, CH,Cl,).
phM SFC Chiralcel 0J-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 280 nm, t, = 3.41

N N
FF's H
min, t, = 4.82 min
TH NMR (600 MHz, CDCl;) 6 8.08 (d, J= 8.5 Hz, 2H), 7.86 (s, 1H), 7.59 (t, J=
Cl 7.4 Hz, 1H), 7.49 (d, J= 8.5 Hz, 2H), 7.46 — 7.42 (m, 2H), 7.27 (d, J= 8.4 Hz,

2H), 7.18 (d, J = 8.4 Hz, 2H), 7.09 (d, J = 8.1 Hz, 2H), 2.30 (s, 3H).
BC{IH} NMR (151 MHz, CDCL;)5 189.8 (d, J = 26.0 Hz), 161.2 (d, J = 26.2 Hz), 137.7, 137.1, 136.1, 135.4,
134.5,133.5,133.1 (d,J=2.2 Hz), 130.3 (d, /=4.2 Hz), 129.7, 129.6, 128.6, 125.5, 120.4, 120.2, 107.1 (d, J =
246.5 Hz), 20.9.

F{H} NMR (565 MHz, CDCl3) § —128.99. (s, IF).

HRMS (ESI) Calculated for C,,H;7*’CIFNO,S ([M]+Na*) = 436.0545, Found 436.0545.

HRMS (ESI) Calculated for Co,H,3’CIENO,S ([M]+Na*) = 438.0515, Found 438.0514.

IR (neat) 3316, 2923, 1680, 1598, 1521, 1475, 1407, 1317, 1250, 1186, 1094, 1016, 818, 691, 506 cm’!.

4.778

2 040]
0.20
0.00
0.00 0‘50 1.00 1‘50 2.00 2‘50 3‘00 3“50 4‘00 4‘50 5‘00 5‘50 6.
Minutes
Rete.zntlon Area % Area
Time
1 3.398 5873390 49.95
2 4.778 5885917 50.05
0.20
2 010 =
7 (o]
] <
000 T T I T T /\L’T I T T I T T I T T I T T I T T T I T T I T T I T T T T [ T T I T T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00
Minutes
Retenti
etention Area % Area
Time
1 3.406 1455255 93.83
2 4.817 95760 6.17

S36



(5)-2-((4-bromophenyl)thio)-2-fluoro-3-oxo-3-phenyl-/N-(p-tolyl)propanamide (3k):

0 o) /@/ white solid, m.p. 104-108 °C, 64% yield, 89% ee; [a]*’p = -85.6 (c 1.05,

N N
F s H
SFC Chiralcel IC-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; = 5.81
min, t, = 6.34 min
Br TH NMR (400 MHz, CDCl;) 6 8.00 (d, J= 8.5 Hz, 2H), 7.78 (s, 1H), 7.51 (t, J =

7.4 Hz, 1H), 7.34 (s, 6H), 7.10 (d, J = 8.5 Hz, 2H), 7.01 (d, J = 8.2 Hz, 2H), 2.22 (s, 3H).
13C{IH} NMR (101 MHz, CDCL3) & 189.7 (d,J = 25.5 Hz), 161.2 (d, J = 26.5 Hz), 137.9, 135.4, 134.5, 133.5,
133.1 (d,J=2.2 Hz), 132.5, 130.2 (d, /=3.8 Hz), 129.6, 128.7, 126.2, 125.5, 120.2, 107.1 (d, J=247.0 Hz), 21.0.
YF{IH} NMR (377 MHz, CDCLy) & —128.85. (s, 1F).

HRMS (ESI) Calculated for Cy,H,-"BrENO,S ([M]+Na®) = 480.0040, Found 480.0039.

HRMS (ESI) Calculated for C,pH; 74 BrFENO,S ([M]+Na®) = 482.0019, Found 482.0017.

IR (neat) 3319, 2923, 1697, 1597, 1522, 1472, 1449, 1316, 1251, 1186, 1010, 815, 691, 507 cm’!.
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(S)-2-fluoro-3-oxo-3-phenyl-NV-(p-tolyl)-2-((4-(trifluoromethoxy)phenyl)thio)propanamide (31):
colerless oil, 70% yield, 89% ee; [a]*’p = -81.0 (c 0.68, CH,Cl,).
0] (0]
HPLC: Chiralcel ADH, hexane/i-PrOH = 95/5, flow rate 1.0 mL/min, A =254
Ph™ 3 N
F s H nm, £; = 30.59 min, £, = 33.02 min
'H NMR (400 MHz, CDCls) § 8.06 (d, J = 8.1 Hz, 2H), 7.80 (s, 1H), 7.60 (dd, J
=11.5, 8.1 Hz, 3H), 7.44 (t, J="7.9 Hz, 2H), 7.15 (d, J = 8.4 Hz, 4H), 7.08 (d, J
CF;
=8.3 Hz, 2H), 2.30 (s, 3H).
IBC{TH} NMR (101 MHz, CDCl3) 8 189.6 (d, J =25.5 Hz), 161.2 (d, J= 25.8 Hz), 150.9, 138.2, 135.4, 134.5,
133.4,133.1 (d, J=2.7 Hz), 130.2 (d, J=3.9 Hz), 129.6, 128.7, 121.6, 120.3 (q, J=259.3 Hz), 107.2 (d, J = 247.4
Hz), 20.9.
F{'H} NMR (377 MHz, CDCl3) & —57.77. (s, 1F), —128.78. (s, 1F).
HRMS (ESI) Calculated for Co3H,,FsNO;S ([M]+Na*) = 486.0757, Found 486.0756

IR (neat) 3306, 1697, 1597, 1522, 1449, 1407, 1252, 1166, 1023, 809, 692, 507 cm™'.
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(S)-2-((4-azidophenyl)thio)-2-fluoro-3-oxo-3-phenyl-V-(p-tolyl)propanamide (3m):

O O /©/ yellow oil, 55% vield, 89% ee; [0]2p = -86.0 (c 0.83, CH,Cly).
NS

SFC Chiralcel AD-3, CO,/MeOH = 85/15, 1.5 mL/min, A =280 nm, t; = 13.57

min, t, = 15.10 min

H NMR (600 MHz, CDCl;) 3 8.08 (d, /= 8.5 Hz, 2H), 7.89 (s, 1H), 7.59 (t, J =
N3 7.4 Hz, 1H), 7.54 (d, J = 8.5 Hz, 2H), 7.47 — 7.42 (m, 2H), 7.20 (d, /= 8.4 Hz,

2H), 7.10 (d, J = 8.3 Hz, 2H), 6.94 (d, J = 8.5 Hz, 2H), 2.30 (s, 3H).

I3C{'H} NMR (151 MHz, CDCl3) 8 190.0 (d, J=26.0 Hz), 161.2 (d, /= 26.3 Hz), 142.7, 138.1, 135.3, 134.4,

133.6, 133.2 (d, J=2.4 Hz), 130.3 (d, /J=4.2 Hz), 129.6, 128.6, 122.8, 120.3, 120.1, 119.9, 119.8, 107.2 (d, J =

246.4 Hz), 20.9.

PF{H} NMR (565 MHz, CDCl;) § —129.36. (s, 1F).

HRMS (ESI) Calculated for C,oH;7FN4O,S ([M]+Na+) = 443.0948, Found 443.0945

IR (neat) 3328, 2922, 2126, 2094, 1696, 1592, 1522, 1487, 1406, 1293, 1250, 1128, 1028, 816, 693, 508 cm™'.
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(S)-2-fluoro-2-(naphthalen-2-ylthio)-3-o0xo-3-phenyl-NV-(p-tolyl)propanamide (3n):

O O /©/ yelow solid, m.p. 110-114 °C, 88% yield, 90% ee; [a]?, = -82.6 (¢ 0.75,
phM” CH,Cly).

F S
HPLC: Chiralcel ADH, hexane/i-PrOH = 80/20, flow rate 1.0 mL/min, A = 254
% nm, 1 = 19.60 min, ¢, = 24.62 min
TH NMR (400 MHz, CDCl;) 6 8.14 — 8.06 (m, 3H), 7.80 (d, J= 6.9 Hz, 2H),

7.74 (t,J = 8.1 Hz, 2H), 7.60 — 7.58 (m, 1H), 7.57 — 7.53 (m, 1H), 7.53 — 7.45 (m, 2H), 7.42 (dd, J= 8.3, 7.4 Hz,
2H), 7.05 — 6.90 (m, 4H), 2.25 (s, 3H).

13C{'H} NMR (101 MHz, CDCl;) 3 190.0 (d, J = 25.5 Hz), 161.5 (d, /= 26.2 Hz), 137.0, 135.1, 134.3, 133.7,
133.5, 133.4, 133.3 (d, J=2.4 Hz), 132.2, 130.3 (d, J= 3.8 Hz), 129.5, 128.9, 128.6, 128.1, 127.7, 127.6, 126.8,
124.2,120.2, 107.3 (d, J = 246.5 Hz), 20.9.

YF{'H} NMR (377 MHz, CDCl;) & —128.58. (s, 1F).

HRMS (ESI) Calculated for C,sH20FNO,S ([M]+Na*) = 452.1091, Found 452.1089

IR (neat) 3328, 2922, 1696, 1597, 1521, 1449, 1407, 1317, 1249, 1187, 1027, 815, 692, 507 cm'.
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(S)-2-(benzylthio)-2-fluoro-3-oxo-3-phenyl-N-(p-tolyl)propanamide (30):

O O /©/ white solid, m.p. 147-152 °C, 67% yield, 93% ee; [a]?!p = -88.7 (¢ 0.73, CH,Cl,).
PhMN
H

£ ¥ SFC Chiralcel AD-3, CO,/MeOH = 90/10, 1.5 mL/min, A =280 nm, t; = 16.40
min, t, = 17.84 min
H NMR (600 MHz, CDCl;) 3 8.28 (s, 1H), 8.18 (d, J= 8.5 Hz, 2H), 7.61 — 7.57
(m, 1H), 7.47 - 7.43 (m, 2H), 7.37 (d, J= 8.5 Hz, 2H), 7.30 — 7.27 (m, 2H), 7.27 — 7.23 (m, 2H), 7.23 — 7.18 (m,
1H), 7.12 (d, J = 8.1 Hz, 2H), 4.05 — 3.98 (m, 2H), 2.31 (s, 3H).
BC{!H} NMR (151 MHz, CDCl3) 8 191.2 (d, J=26.2 Hz), 161.5 (d, J=27.3 Hz), 135.4, 135.2, 134.4, 133.9,
133.2 (d,J=3.1 Hz), 130.6 (d, /=4.4 Hz), 129.6, 129.3, 128.7, 128.5, 127.8, 120.1, 106.2 (d, /= 243.1 Hz), 34.1,
21.0.
PF{H} NMR (565 MHz, CDCl;) 8 —134.59. (s, 1F).
HRMS (ESI) Calculated for C,3H,0FNO,S ([M]+Na+) = 416.1091, Found 416.1087

IR (neat) 3319, 2922, 1680, 1597, 1521, 1450, 1407, 1317, 1242, 1186, 1026, 813, 694, 508 cm’!.
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(S)-2-fluoro-2-(octadecylthio)-3-o0xo0-3-phenyl-N-(p-tolyl)propanamide (3p):

8 4,07
A

FF's H

white solid, m.p. 65-68 °C, 91% yield, 91% ee; [a]**p =-92.8 (c 0.61, CH,Cl,).
SFC Chiralcel ID-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 280 nm, t; = 3.23
min, t, = 3.66 min
Ci7Hss

H NMR (400 MHz, CDCls) 4 8.31 (s, 1H), 8.22 — 8.17 (m, 2H), 7.62 — 7.57 (m,
1H), 7.48 — 7.41 (m, 4H), 7.14 (d, J= 8.2 Hz, 2H), 2.78 (qd, J= 7.7, 1.7 Hz, 2H), 2.31 (s, 3H), 1.65 — 1.59 (m, 2H),
1.24 (d, J=14.0 Hz, 30H), 0.88 (t, /= 6.7 Hz, 3H).
I3C{'H} NMR (101 MHz, CDCl3) 8 191.6 (d, J=26.8 Hz), 161.8 (d, /= 28.1 Hz), 135.1, 134.3, 134.0, 133.3 (d, J
=2.5Hz), 130.6 (d, /=4.4 Hz), 129.7, 128.5, 120.0, 106.3 (d, J = 242.1 Hz), 32.0, 29.7, 29.7, 29.6, 29.6, 29.6,
29.4,29.4,29.0,29.0, 28.8,22.7,20.9 14.2.
F{IH} NMR (377 MHz, CDCl;) & —134.40. (s, 1F).
HRMS (ESI) Calculated for C34H5oFNO,S ([M]+Na+) = 578.3438, Found 578.3435

IR (neat) 3333, 2922 1685, 1598, 1524, 1451, 1407, 1316, 1241, 1187, 1025, 813, 691, 507 cm.
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(S)-2-fluoro-2-(isobutylthio)-3-0xo0-3-phenyl-N-(p-tolyl)propanamide (3q):

0O o /©/ white solid, m.p. 83-86 °C, 73% yield, 88% ee; [0 = -21.9 (¢ 1.03, CH,CL).
phw H SFC Chiralcel ID-3, COy/MeOH = 95/5, 1.5 mL/min, % = 280 nm, t, = 5.49 min,
F 'S

t, = 6.19 min

Y

TH NMR (600 MHz, CDCl3) & 8.25 (s, 1H), 8.12 (d, J = 8.4 Hz, 2H), 7.52 (t, J =

7.4 Hz, 1H), 7.38 (t, J = 7.9 Hz, 2H), 7.34 (d, J = 8.5 Hz, 2H), 7.06 (d, J = 8.3 Hz, 2H), 2.64 — 2.60 (m, 1H), 2.56

(dd, J=11.0, 7.2 Hz, 1H), 2.23 (s, 3H), 1.80 (dt, J = 13.4, 6.7 Hz, 1H), 0.90 (d, J = 6.7 Hz, 6H).

I3C{'H} NMR (151 MHz, CDCl3) 8 191.6 (d, J=26.3 Hz), 161.8 (d, J=27.4 Hz), 135.1, 134.4, 134.0, 133.3 (d, J

= 1.9 Hz), 130.6 (d, J = 4.4 Hz), 129.7, 128.5, 120.0, 106.2 (d, J = 242.1 Hz), 38.0, 28.3, 22.0, 21.9, 20.9.
YF{'H} NMR (565 MHz, CDCl;) & —134.63. (s, 1F).
HRMS (ESI) Calculated for C0H»FNO,S ([M]+Na+) = 382.1247, Found 382.1243.

IR (neat) 3329, 2925, 1681, 1597, 1521, 1449, 1317, 1240, 1186, 1025, 813, 690, 508 cm’!.
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(S)-2-fluoro-2-(hexylthio)-3-oxo-3-phenyl-/N-(p-tolyl)propanamide (3r):

O O /©/ colerless oil, 84% yield, 90% ee; [o]2'p = -22.7 (¢ 1.23, CH,Cly).
phM

Vs ” SFC Chiralcel ID-3, CO,/MeOH = 95/5, 1.5 mL/min, A =280 nm, t; = 7.55 min,
t, = 8.57 min
IH NMR (600 MHz, CDCls) 3 8.25 (s, 1H), 8.12 (d, J= 8.4 Hz, 2H), 7.52 (t,J =
7.4 Hz, 1H), 7.36 (dd, J = 14.4, 8.2 Hz, 4H), 7.06 (d, J = 8.2 Hz, 2H), 2.74 —
2.66 (m, 2H), 2.23 (s, 3H), 1.54 (p, J=7.6, 7.1 Hz, 2H), 1.30 — 1.25 (m, 2H), 1.19 — 1.13 (m, 4H), 0.77 (t, /= 6.9
Hz, 3H).
I3C{'"H} NMR (151 MHz, CDCl3) § 191.6 (d, J=27.1 Hz), 161.8 (d, J=27.4 Hz), 135.1, 134.4, 134.0, 133.3 (d, J
= 1.8 Hz), 130.6 (d, J = 4.3 Hz), 129.7, 128.5, 120.0, 106.4 (d, J = 242.0 Hz), 31.2, 29.6, 29.0, 28.4, 22.5, 20.9,
14.0.
YF{IH} NMR (565 MHz, CDCl;) & —134.26. (s, 1F).
HRMS (ESI) Calculated for C,,H,6FNO,S ([M]+Na*) = 410.1560, Found 410.1559

IR (neat) 3328, 2926, 1681, 1598, 1521, 1449, 1406, 1316, 1240, 1186, 1025, 813, 690, 508 cm'.
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ethyl N-(tert-butoxycarbonyl)-S-((5)-2-fluoro-1,3-dioxo-1-phenyl-3-(p-tolylamino)propan-2-yl)-L-

cysteinate (3s):

O O /©/ colerless oil, 78% yield, >19:1 dr, [o] = -35.5 (¢ 0.39, CH,CL,).
< N

=5 N TH NMR (400 MHz, CDCl3) 3 8.17 — 8.12 (m, 2H), 7.60 (t, J= 7.3 Hz, 1H),
COOEt 7.46 (t,J= 7.6 Hz, 4H), 7.14 (d, J = 8.3 Hz, 2H), 4.56 (s, 1H), 4.18 (qd, J =
NHBoc 7.2,4.8 Hz, 2H), 3.41 (d, J= 9.4 Hz, 1H), 3.23 (d, J= 12.8 Hz, 1H), 2.32 (s,

3H), 1.43 (d, J = 8.0 Hz, 10H), 1.26 (dt, J= 12.1, 7.1 Hz, 4H).
13C{'H} NMR (101 MHz, CDCl;) 3 190.2 (d, J = 25.7 Hz), 170.0, 161.5 (d, J= 24.8 Hz), 155.3, 135.3, 134.5,
133.9, 132.9 (d, J = 2.3 Hz), 130.5 (d, /= 3.9 Hz), 129.7, 129.6, 128.6, 120.3, 120.1, 106.1 (d, J = 243.0 Hz), 80.4,
62.2,53.0,31.7,28.3,20.9, 14.1.
YF{'H} NMR (377 MHz, CDCl;) & —130.89. (s, 1F).
HRMS (ESI) Calculated for CgHs FN,O4S ([M]+Na+) = 541.1780, Found 541.1776

IR (neat) 3342, 2979, 1700, 1599, 1519, 1450, 1369, 1317, 1247, 1164, 1025, 816, 693, 509 cm'.
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(S)-2-fluoro-3-oxo-3-phenyl-2-(phenylselanyl)-/NV-(p-tolyl)propanamide (3t):

0] o) /©/ yellow oil, 30% yield, race;
Phu N SFC Chiralcel IC-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 280 nm, t, = 6.01

min, t, = 6.54 min

'H NMR (400 MHz, CDCl;) 6 8.01 (dt, J = 8.6, 1.6 Hz, 2H), 7.70 — 7.65 (m,
2H), 7.65 —7.56 (m, 2H), 7.46 — 7.38 (m, 3H), 7.30 (t, J = 7.5 Hz, 2H), 7.16 — 7.05 (m, 4H), 2.30 (s, 3H).
I3C{'"H} NMR (101 MHz, CDCl3) § 3C NMR (101 MHz, Chloroform-d) 4 191.0 (d, J=23.8 Hz), 162.6 (d, J=
24.2 Hz), 137.9, 135.1, 134.2, 133.6, 133.0 (d, /= 2.6 Hz), 130.2, 130.1 (d, /= 4.3 Hz), 129.5, 129.4, 128.7, 124.5,
120.0, 104.0 (d, J = 258.4 Hz), 20.3.
YF{IH} NMR (377 MHz, CDCl;) & —133.98. (s, 1F).
HRMS (ESI) Calculated for C,,H;sFNO,Se ([M]+Na+) = 444.0439, Found 444.0441

IR (neat) 3328, 2923, 1693, 1597, 1523, 1447, 1407, 1316, 1253, 1186, 1031, 815, 691, 506 cm'.
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(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0x0-3-(o-tolyl)-/V-(p-tolyl)propanamide (4a):

3.17 min, t, = 3.85 min

colerless o0il, 99% yield, 89% ee; [a]*’p = -65.9 (c 1.48, CH,Cl,).

SFC Chiralcel OD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; =

H NMR (400 MHz, CDCls) § 7.96 (s, 1H), 7.60 (dd, J = 6.5, 3.1 Hz, 1H),

O 7.56 —7.46 (m, 2H), 7.36 (td, J= 7.5, 1.4 Hz, 1H), 7.25 — 7.21 (m, 3H),

7.17 (t, J = 7.9 Hz, 1H), 7.09 (d, J = 8.2 Hz, 2H), 6.88 — 6.75 (m, 2H), 3.75 (s, 3H), 2.31 (d, J = 14.6 Hz, 6H).

I3C{'H} NMR (101 MHz, CDCl3) 8 195.1 (d, J=28.3 Hz), 161.6, 161.2 (d, J = 26.9 Hz), 138.8, 138.3, 135.1,

134.4 (d, J=2.3 Hz), 133.8, 132.0, 131.6, 129.6, 128.7 (d, J= 6.5 Hz), 125.3, 120.2, 117.5, 114.9, 107.1 (d, J =

246.3 Hz), 55.4, 20.9, 20.5.

F{H} NMR (377 MHz, CDCl3) § —131.32. (s, 1F).

HRMS (ESI) Calculated for C,4H2,FNO;S ([M]+Na®) = 446.1196, Found 446.1195

IR (neat) 3345, 2927, 1687, 1592, 1519, 1492, 1458, 1291, 1245, 1176, 1028, 830, 629, 507 cm’!.

AU

o.e(r:
1 -
0.40-) o
o.z(r:
0.00-] ; ; ; ; ; ; ; ; ; ;
0.00 0.50 1.00 150 2.00 250 3.00 3.50 4.00
Minutes
Rete;ntlon Area % Area
Time
1 3.163 4543750 50.08
2 3.797 4530012 49.92
0.80
] c!
0.60-]
o] ]
< 0.40]
] 5
0.20 o
] [se}
0.00-| : — : : ; /*\
0.00 050 1.00 150 2.00 250 300 350 400
Minutes
Ret§nt10n Area % Area
Time
1 3.165 5893675 94.39
2 3.847 350143 5.61

S47




(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0x0-3-(m-tolyl)-N-(p-tolyl)propanamide (4b):

colerless oil, 98% yield, 89% ee; [a]*p = -75.0 (¢ 1.33, CH,Cl,).

SFC Chiralcel OD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; =

3.25 min, t, = 3.64 min

H NMR (600 MHz, CDCl5)8 7.79 (d, J= 7.1 Hz, 2H), 7.74 (s, 1H), 7.40
O (d, J=8.4 Hz, 2H), 7.29 (d, J = 7.6 Hz, 1H), 7.21 (t, J=7.7 Hz, 1H),

7.09 (d, J=8.1 Hz, 2H), 6.99 (d, /= 8.1 Hz, 2H), 6.72 (d, J= 8.5 Hz, 2H), 3.66 (s, 3H), 2.27 (s, 3H), 2.20 (s, 3H).

I3C{'H} NMR (151 MHz, CDCl3) 8 190.6 (d, J=25.9 Hz), 161.7 (d, /= 26.3 Hz), 161.5, 138.4, 138.4, 135.1,

133.8, 133.4 (d, /= 3.0 Hz), 130.6 (d, /J=4.4 Hz), 129.5, 128.6, 128.4, 127.4, 127.4,120.2, 117.4, 114.9, 107.2 (d,

J=1246.2 Hz), 55.4, 21.4, 20.9.

PF{H} NMR (565 MHz, CDCl;) § —129.69. (s, 1F).

HRMS (ESI) Calculated for C,4H2,FNO;S ([M]+Na®) = 446.1197, Found 446.1193

IR (neat) 3336, 2923, 1694, 1593, 1522, 1493, 1459, 1291, 1250, 1178, 1029, 830, 630, 509 cm''.
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(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0x0-N,3-di-ptolylpropanamide (4c¢):

colerless oil, 99% yield, 89% ee; [a]*p = -61.5 (c 1.34, CH,Cl,).

SFC Chiralcel OD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t, =

3.61 min, t, = 4.16 min

!H NMR (400 MHz, CDCl3) 8 7.99 (dd, J = 8.4, 1.6 Hz, 2H), 7.87 (s,
(ONG 1H), 7.51 — 7.46 (m, 2H), 7.20 (dd, J = 14.5, 8.5 Hz, 4H), 7.10 — 7.02 (m,

2H), 6.86 — 6.74 (m, 2H), 3.74 (s, 3H), 2.38 (s, 3H), 2.28 (s, 3H).

I3C{'H} NMR (101 MHz, CDCl3) 8 189.7 (d, J=25.4 Hz), 161.7 (d, J = 26.5 Hz), 161.5, 145.5, 138.3, 135.0,

133.8, 130.8 (d, /= 2.8 Hz), 130.4(d, J=4.3 Hz), 129.5, 129.5, 129.3, 120.2, 117.4, 114.9, 107.2 (d, J = 245.6 Hz),

55.4,21.8,20.9.

PF{H} NMR (377 MHz, CDCl;) 8 —129.48. (s, 1F).

HRMS (ESI) Calculated for C,4H»,FNO;S ([M]+Na®) = 446.1197, Found 446.1194

IR (neat) 3335, 2922, 1681, 1595, 1520, 1493, 1459, 1291, 1247, 1181, 1027, 830, 639, 506 cm™!.
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(S)-2-fluoro-3-(4-methoxyphenyl)-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-tolyl)propanamide (4d):

colerless o0il, 99% yield, 87% ee; [a]*’p = -36.7 (¢ 1.27, CH,Cl,).

SFC Chiralcel IC-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t;

=9.78 min, t, = 12.07 min

TH NMR (600 MHz, CDCl3) & 8.12 (dd, J = 9.0, 1.5 Hz, 2H), 7.92 (d,

O

~ J=3.0 Hz, 1H), 7.48 (d, J= 8.7 Hz, 2H), 7.19 (d, J = 8.4 Hz, 2H),
7.07 (d, J=8.3 Hz, 2H), 6.89 (d, J= 9.0 Hz, 2H), 6.80 (d, J = 8.7 Hz, 2H), 3.84 (s, 3H), 3.75 (s, 3H), 2.28 (s, 3H).
3C{'H} NMR (151 MHz, CDCl;) 5 188.4 (d, J = 25.0 Hz), 164.5, 161.8 (d, J= 26.7 Hz), 161.5, 138.3, 135.0,
133.8, 133.0 (d, /= 4.4 Hz), 129.5, 126.0 (d, /= 2.2 Hz), 120.2, 117.5, 114.8, 113.9, 107.3 (d, J = 245.3 Hz), 55.6,
55.4,20.9.

F{'H} NMR (565 MHz, CDCl3) § —129.30. (s, 1F).

HRMS (ESI) Calculated for C,;H»FNO,S ([M]+Na*) = 463.1146, Found 462.1142

IR (neat) 3335, 2936, 1690, 1595, 1516, 1494, 1460, 1291, 1250, 1175, 1027, 831, 602, 510 cm™".

0.40
2 o.zt? &
0'007\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100 1200 1300 1400
Minutes
Rete;ntlon Area % Area
Time
1 9.903 7119246 50.02
2 12.067 7114613 49.98
2.0(%7
2 1.001 &
] S
&
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
Minutes
Reteptlon Area % Area
Time
1 9.779 34762130 93.37
2 12.069 2467659 6.63

S50



(S)-2-fluoro-3-(4-fluorophenyl)-2-((4-methoxyphenyl)thio)-3-oxo-/N-(p-tolyl)propanamide (4e):

5.08 min, t, = 5.57 min

/©/ colerless oil, 89% yield, 89% ee; [o]2n = -68.8 (¢ 1.39, CH,CL,).

SFC Chiralcel IA-3, CO,/MeOH = 85/15, 1.5 mL/min, A = 280 nm, t; =

H NMR (600 MHz, CDCl;) 3 8.16 (ddt, J= 6.7, 5.4, 1.3 Hz, 2H), 7.88

7.12 - 7.05 (m, 4H), 6.83 — 6.77 (m, 2H), 3.75 (s, 3H), 2.29 (s, 3H).

(d,J=3.2Hz, 1H), 7.47 (d, J= 8.8 Hz, 2H), 7.19 (d, J = 8.5 Hz, 2H),

13C{'H} NMR (151 MHz, CDCl;) & 188.6 (d, J = 25.2 Hz), 166.3 (d, J = 258.0 Hz), 161.6, 161.4 (d, J = 26.3 Hz),

138.3,135.2, 133.6, 133.4 (dd, J=9.8, 4.3 Hz), 129.6, 120.2, 117.1, 115.8 (d, J=22.0 Hz), 114.9,107.1 (d, J =

245.3 Hz), 55.4,20.9.
F{TH} NMR (565 MHz, CDCl3) 8 —102.26. (s, 1F), —129.43. (s, 1F).
HRMS (ESI) Calculated for C,3H;9F,NO3S ([M]+Na+t) = 450.0946, Found 450.0943

IR (neat) 3328, 2940, 1682, 1593, 1520, 1494, 1461, 1292, 1242, 1161, 1028, 829, 643, 508 cm’!.
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(S)-3-(4-chlorophenyl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-o0xo-N-(p-tolyl)propanamide (4f):

/©/ colerless oil, 93% yield, 87% ee; [a]p = -29.7 (¢ 1.37, CHCL).

SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; =

12.00 min, t, = 14.01 min
TH NMR (400 MHz, CDCI;) 6 8.05 (dd, J= 8.7, 1.3 Hz, 2H), 7.87 (s, 1H),
7.48 —7.44 (m, 2H), 7.43 — 7.37 (m, 2H), 7.19 (d, /= 8.5 Hz, 2H), 7.08 (d, J
= 8.3 Hz, 2H), 6.82 — 6.79 (m, 2H), 3.75 (s, 3H), 2.29 (s, 3H).
I3C{'H} NMR (101 MHz, CDCl;) 8 189.1 (d, J=25.8 Hz), 161.6, 161.3 (d, J = 26.2 Hz), 140.9, 138.3, 135.2,
133.6, 131.8 (d, J=4.2 Hz), 131.6 (d, /= 2.4 Hz), 129.6, 129.5, 128.9, 120.4, 120.2, 117.0, 114.9, 114.8, 107.1 (d,
J=12449 Hz), 55.4, 20.9.
PF{H} NMR (377 MHz, CDCl;) § —129.55. (s, 1F).
HRMS (ESI) Calculated for Cy3H ;9% CIFNO;S ([M]+Na®) = 466.0650, Found 466.0652.
HRMS (ESI) Calculated for C3H;9*’CIFNO;S ([M]+Na*) = 468.0621, Found 468.0620.

IR (neat) 3326, 2940, 1680, 1589, 1520, 1492, 1460, 1291, 1247, 1178, 1029, 830, 643, 507 cm'.
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(S)-3-(4-bromophenyl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-tolyl)propanamide (4g):

=3.90 min, t; =4.17 min

colerless oil, 90% yield, 89% ee; [a]*'p = -38.0 (c 1.54, CH,Cl,).

SFC Chiralcel IB-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t;

'H NMR (400 MHz, CDCl3) & 7.96 (dd, J= 8.7, 1.3 Hz, 2H), 7.88 (s,

1H), 7.56 (d, J = 8.7 Hz, 2H), 7.46 (d, J = 8.7 Hz, 2H), 7.18 (d, /= 8.5

Hz, 2H), 7.08 (d, J = 8.3 Hz, 2H), 6.80 (d, J = 8.8 Hz, 2H), 3.75 (s,

3H), 2.29 (s, 3H).

13C{'H} NMR (101 MHz, CDCl;) § 189.3 (d, J = 26.1 Hz), 161.6, 161.3 (d, J = 26.5 Hz), 138.3, 135.2, 133.6,

132.1(d,J=2.4 Hz), 131.9, 131.8 (d, J=4.1 Hz), 129.8, 129.6, 120.2, 117.0, 114.9, 107.1 (d, J = 245.5 Hz), 55.4,

20.9.

YF{'H} NMR (377 MHz, CDCl;) § —129.50. (s, 1F).

HRMS (ESI) Calculated for Co3H,o™BrFNO;S ([M]+Na*) = 510.0145, Found 510.0146.

HRMS (ESI) Calculated for C,3H;o¥' BrFNO3S ([M]+Na®) = 510.0125, Found 510.0125.

IR (neat) 3324, 2923, 1682, 1586, 1521, 1493, 1460, 1291, 1248, 1176, 1029, 829, 641, 507 cm’!.

= 0.1(; 8 )
< b 6® <
0.00-= — — - — — — —X —— :
0.00 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 450 5.00
Minutes
Rete;ntlon Area % Area
Time
1 3.907 1158737 50.19
2 4.156 1150156 49.81
0.80
0.60 >
1 o
2 0.40- ©
1 ©
0.20 b
000 ———— C' " "7 7007 7 L7 ] N B " T.r i 1
0.00 0.50 1.00 150 2.00 2,50 3.00 3.50 4.00 450 5.00
Minutes
Ret§nt10n Area % Area
Time
1 3.904 5531706 94.39
2 4.166 328755 5.61

S53



S54



(S)-2-fluoro-2-((4-methoxyphenyl)thio)-N-(p-tolyl)acetamide (4h):

0 /@/ white solid, m.p. 118-123 °C, 41% yield, 26% ee; [a]**p = -57.6 (¢
S\‘)k 0.50, CH,Cly).

N
F H
\O SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm,

t; =4.39 min, t, = 6.36 min

H NMR (600 MHz, CDCl3) & 7.52 (d, J = 8.8 Hz, 2H), 7.50 — 7.45 (m, 1H), 7.18 (d, J = 8.5 Hz, 2H), 7.08 (d, J =
8.2 Hz, 2H), 6.84 (d, J = 8.7 Hz, 2H), 6.13 (s, 1H), 6.05 (s, 1H), 3.76 (s, 3H), 2.30 (s, 3H).

I3C{'H} NMR (151 MHz, CDCl3) 8 163.0 (d, J=23.0 Hz), 161.1, 137.2, 135.0, 133.6, 129.5, 120.4, 119.1, 114.8,
97.9 (d, J=236.8 Hz), 55.4,20.9.

YF{IH} NMR (565 MHz, CDCl;) & —155.50. (s, 1F).

HRMS (ESI) Calculated for C;sHcFNO,S ([M]+Na+) = 328.0780, Found 328.0775

IR (neat) 3392, 2924, 1677, 1594, 1529, 1494, 1460, 1289, 1248, 1177, 1028, 821, 640, 510 cm'.
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(8)-3-(benzo[d][1,3]dioxol-5-yl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-
tolyl)propanamide (4i):

7.07 (d, J = 8.3 Hz, 2H), 6.81 (d, J = 8.6 Hz, 3H), 6.02 (s, 2H), 3.75 (s, 3H), 2.29 (s, 3H).
13C{'H} NMR (151 MHz, CDCl;) 3 187.9 (d, J = 25.0 Hz), 161.8 (d, J = 27.1 Hz), 161.5, 152.9, 148.0, 138.3,
135.0, 133.8, 129.5, 127.6, 127.55 (d, J = 3.0 Hz)., 120.2, 117.4, 114.9, 110.0 (d, J = 3.4 Hz), 108.1, 107.3 (d, J =

245.2 Hz), 102.1, 55.4, 20.9.

o<

H NMR (600 MHz, CDCls) 3 7.87 (s, 1H), 7.80 (d, J = 8.4 Hz, 1H),

7.55(t,J=1.4 Hz, 1H), 7.48 (d, J= 8.7 Hz, 2H), 7.19 — 7.16 (m, 2H),

F{IH} NMR (565 MHz, CDCl;)  —128.80. (s, 1F).

=7.41 min, t, = 8.05 min

HRMS (ESI) Calculated for CsH20FNOsS ([M]+Na*) = 476.0938, Found 476.0936

IR (neat) 3337, 2910, 1687, 1593, 1520, 1491, 1442, 1284, 1249, 1177, 1032, 813, 625, 508 cm’!.

colerless o0il, 99% yield, 88% ee; [a]*'p = -38.0 (¢ 1.54, CH,Cl,).

SFC Chiralcel IA-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t;
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(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-(naphthalen-2-yl)-3-oxo-/V-(p-tolyl)propanamide (4j):

white solid, m.p. 52-57 °C, 95% yield, 40% ee; [a]**p = -2.3 (¢ 0.78,

CH,CLy).

SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm,
t; =4.35 min, t, = 6.09 min

'H NMR (400 MHz, CDCl;) § 8.72 (s, 1H), 8.04 (d, J = 8.8 Hz, 1H),
7.97 —7.89 (m, 2H), 7.84 (dd, J= 8.5, 3.8 Hz, 2H), 7.61 (ddd, /= 8.2, 6.8, 1.3 Hz, 1H), 7.55 — 7.49 (m, 3H), 7.24
—7.18 (m, 2H), 7.08 (d, J = 8.3 Hz, 2H), 6.81 (d, J = 8.8 Hz, 2H), 3.75 (s, 3H), 2.29 (s, 3H).

I3C{'H} NMR (101 MHz, CDCl3) § 190.3 (d, J=25.9 Hz), 161.6 (d, J=27.9 Hz), 161.5, 138.3, 137.2, 135.9,
135.1,133.7, 133.1 (d, /= 6.2 Hz), 132.2, 130.6 (d, /= 2.7 Hz), 130.2, 129.6, 129.5, 129.3, 128.4, 127.7, 126.9,
125.1, 125.0, 120.3, 120.2, 117.3, 114.9, 114.8, 107.3 (d, J = 245.5 Hz), 55.4, 20.9.

BF{IH} NMR (377 MHz, CDCl;) & —129.43. (s, 1F).

HRMS (ESI) Calculated for C,7H,,FNO;S ([M]+Na*) = 482.1197, Found 482.1197

IR (neat) 3332, 2923, 1691, 1593, 1522, 1494, 1407, 1285, 1250, 1178, 1029, 815, 761, 508 cm'.
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(S)-2-fluoro-3-(furan-2-yl)-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-tolyl) propanamide (4Kk):

white solid, m.p. 137-140 °C, 99% yield, 87% ee; [a]*p = -18.8 (¢ 1.23,

CH,CL).

SFC Chiralcel IA-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 280 nm, t; =4.25
min, t, = 4.64 min

ONG 'H NMR (600 MHz, CDCl;) 5 8.15 (s, 1H), 7.59 (d, J= 1.6 Hz, 1H), 7.54 (t,
J=3.5Hz, 1H), 7.41 (d, /= 8.7 Hz, 2H), 7.20 — 7.13 (m, 3H), 7.01 (d, /= 8.2 Hz, 2H), 6.72 (d, J = 8.8 Hz, 2H),
6.46 (dd, J=3.8, 1.6 Hz, 1H), 3.67 (s, 3H), 2.22 (s, 3H).
I3C{'H} NMR (151 MHz, CDCl3) 8 178.3 (d, J=28.2 Hz), 160.7 (d, J = 26.3 Hz), 160.6, 149.0, 148.7 (d,J=3.2
Hz), 138.3, 135.0, 133.8, 129.5, 129.4, 124.7 (d, /= 10.5 Hz), 120.2, 116.9, 114.9, 113.0, 105.7 (d, J = 244.2 Hz),
55.4,20.9.
BF{IH} NMR (565 MHz, CDCl;) & —136.30. (s, 1F).
HRMS (ESI) Calculated for C,;H;sFNO,S ([M]+Na*) = 422.0833, Found 422.0827

IR (neat) 3334, 2923, 1690, 1592, 1520, 1493, 1457, 1289, 1249, 1175, 1027, 813, 643, 509 cm'.
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(8)-3-cyclohexyl-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-tolyl)propanamide (41):

O O /©/ colerless oil, 95% yield, 86% ee; [0]*2p = -45.9 (¢ 1.27, CH,CL).
> SFC Chiralcel AD-3, CO»/MeOH = 80/20, 1.5 mL/min, A =280 nm, t, =

AN N
F s H
4.79 min, t, = 5.97 min
TH NMR (600 MHz, CDCl5) 8 8.10 (s, 1H), 7.49 (d, J = 8.7 Hz, 2H), 7.26 (d,
O\ J=8.4Hz, 2H), 7.10 (d, J= 8.1 Hz, 2H), 6.84 (d, J = 8.8 Hz, 2H), 3.77 (s,

3H), 2.30 (s, 3H), 1.86 — 1.82 (m, 1H), 1.74 (s, 2H), 1.64 (d, J= 13.1 Hz, 2H), 1.32 — 1.13 (m, 6H).
BC{'H} NMR (151 MHz, CDCl3) § 205.2 (d, J=27.2 Hz), 161.5, 160.6 (d, J = 26.3 Hz), 138.2, 134.9, 133.9,
129.6, 120.1, 117.2, 114.9, 105.9 (d, J = 245.1 Hz), 55.4, 46.8, 28.5, 28.2, 25.6, 25.5, 25.3, 20.9.

YF{'H} NMR (565 MHz, CDCl;) & —142.09. (s, 1F).

HRMS (ESI) Calculated for C;H,gFNO;S ([M]+Na+) = 438.1510, Found 438.1507

IR (neat) 3343, 2930, 1689, 1593, 1522, 1494, 1448, 1292, 1249, 1177, 1028, 830, 643, 509 cm'.
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(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0xo-N-phenylbutanamide (4m):

0 0 @ colorless oi; 75% yield, 87% ee; [a]?p = -64.5 (¢ 0.81, CH,Cl,).
MN SFC Chiralcel AD-3, CO»/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; =2.97 min, t, =

FFsH
3.85 min

H NMR (600 MHz, CDCl3) 8 8.12 (s, 1H), 7.51 (d, J= 8.7 Hz, 2H), 7.40 (d, /= 7.3
0N Hz, 2H), 7.33 (d, J=7.4 Hz, 2H), 7.15 (t, J = 7.4 Hz, 1H), 6.86 (d, J = 8.9 Hz, 2H),
3.78 (s, 3H), 2.36 (d, J = 3.3 Hz, 3H).
3C{'H} NMR (151 MHz, CDCl3) & 198.9 (d, J=28.3 Hz), 161.6, 160.6 (d, J= 25.1 Hz), 138.0, 136.3, 129.1,
125.4,120.2, 116.8, 115.0, 105.9 (d, J = 244.3 Hz), 55.4, 26.8.
YF{'H} NMR (565 MHz, CDCl;) & —139.00. (s, 1F).
HRMS (ESI) Caleulated for C;;H,¢FNO;S ([M]+Na®) = 356.0727, Found 356.0724

IR (neat) 3339, 2939, 1690, 1594, 1532, 1494, 1443, 1292, 1249, 1178, 1028, 831, 692, 502 cm'.
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(S)-2-fluoro-2-((4-methoxyphenyl)thio)-4-methyl-3-oxo-/V-phenylpentanamide (4n):
(@] (@] /@ colorless oil;, 97% yield, 89% ee; [a]*'p = -43.7 (¢ 0.65, CH,Cl,).
NH SFC Chiralcel AD-3, CO»/MeOH = 80/20, 1.5 mL/min, A = 280 nm, t; = 2.33 min,
t, =2.74 min
'H NMR (400 MHz, CDCl5) § 8.20 (s, 1H), 7.50 (d, J = 8.8 Hz, 2H), 7.40 (d, J =
O 7.7 Hz, 2H), 7.34 — 7.28 (m, 2H), 7.14 (t, J = 7.4 Hz, 1H), 6.87 — 6.81 (m, 2H),
3.78 (s, 3H), 3.16 (pd, J = 6.8, 2.6 Hz, 1H), 1.09 (d, J= 6.9 Hz, 3H), 0.99 (d, J = 6.7 Hz, 3H).
3C{'H} NMR (101 MHz, CDCly) § 206.6 (d, J = 27.6 Hz), 161.6, 160.6 (d, J = 26.6 Hz), 138.2, 136.4, 129.1,
125.2,120.0, 117.1, 114.9, 105.8 (d, J = 244.9 Hz), 55.4, 37.2, 18.3, 18.3, 18.0.
BF{H} NMR (377 MHz, CDCls) § —142.55. (s, 1F).
HRMS (ESI) Calculated for Co0H»FNO;S ([M]+Na+) = 398.1197, Found 398.1195

IR (neat) 3345, 2975, 2937, 1719, 1691, 1595, 1532, 1495, 1443, 1292, 1250, 1177, 1028, 832, 692, 502 cm.
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(R)-2-chloro-2-((4-methoxyphenyl)thio)-3-ox0-3-phenyl-N-(p-tolyl)propanamide (40):

O O /©/ white solid, m.p. 47-52 °C, 94% yield, 93% ee; [a]?'p = -97.0 (¢ 1.48,
R N
o s H CH,CL).
SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; =
7.48 min, t, = 10.81 min
O< TH NMR (600 MHz, CDCl3) 6 8.03 (d, J = 7.6 Hz, 2H), 7.72 (s, 1H), 7.54 (t,

J=17.4Hz, 1H), 7.50 (d, J = 8.8 Hz, 2H), 7.42 — 7.39 (m, 2H), 7.11 (d, J = 8.5 Hz, 2H), 7.08 (d, J = 8.4 Hz, 2H),
6.82 (d, J= 8.7 Hz, 2H), 3.76 (s, 3H), 2.30 (s, 3H).

13C{'H} NMR (151 MHz, CDCly) & 187.6, 162.6, 161.8, 139.1, 135.3, 133.9, 133.7, 132.5, 130.0, 129.6, 128.6,
120.1, 118.3, 114.8, 83.9, 55.4, 21.0.

F{'H} NMR (565 MHz, CDCL3) § —136.30. (s, 1F).

HRMS (ESI) Calculated for C;Ha*%6% CINO;S ([M]+H*) = 426.0925, Found 429.0932.

HRMS (ESI) Calculated for Cy;Hz03696% CINO,S ([M]+H*) = 428.0896, Found 428.0881.

IR (neat) 3336, 2939, 1676, 1592, 1517, 1493, 1447, 1292, 1247, 1177, 1024, 809, 656, 506 cm'.
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(S)-N-(tert-butyl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-3-phenylpropanamide (4p):

white solid, m.p. 101-105 °C, 83% yield, 82% ee; [a]*!p = -58.7 (c 1.26, CH,Cl,).

SFC Chiralcel IC-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; = 3.13 min,

t, = 3.93 min
!H NMR (400 MHz, CDCls) 3 8.05 (dt, J = 8.6, 1.3 Hz, 2H), 7.60 — 7.55 (m, 1H),
O\ 7.51 —17.47 (m, 2H), 7.43 (t,J= 7.8 Hz, 2H), 6.89 — 6.85 (m, 2H), 5.91 (s, 1H),

3.81 (s, 3H), 1.18 (s, 9H).
I3C{'H} NMR (101 MHz, CDCl3) 8 190.0 (d, J=26.0 Hz), 162.6 (d, J = 25.1 Hz), 162.7, 162.5, 161.3, 138.3,
133.9,133.5(d, J=2.7 Hz), 130.1 (d, /= 3.6 Hz), 128.4, 118.0, 114.7, 107.1 (d, J=244.9 Hz), 55.4, 52.1, 28.3.
YF{IH} NMR (377 MHz, CDCl;) & —126.26. (s, 1F).
HRMS (ESI) Calculated for C,0H,,FNO;S ([M]+Na*) = 398.1197, Found 398.1194

IR (neat) 3371, 2970, 1683, 1592, 1518, 1494, 1454, 1287, 1249, 1179, 1028, 826, 641, 529 cm.
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($)-N-((3R,5R,7R)-adamantan-1-yl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-3-

phenylpropanamide (4q):

(0] (@] white solid, m.p. 52-58 °C, 76% yield, 83% ee; [a]*'p = -48.4 (c 1.87, CH,Cl,).
F\\‘ S ”/Ad SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; = 4.54 min, t,
=6.12 min
TH NMR (400 MHz, CDCl;) 6 8.06 (dt, J= 8.5, 1.3 Hz, 2H), 7.56 (d, J= 7.5 Hz, 1H),
O\

3.3 Hz, 1H), 3.81 (s, 3H), 2.01 (s, 3H), 1.83 — 1.76 (m, 6H), 1.61 (dt, J= 6.4, 3.0 Hz, 6H).

7.51-7.47 (m, 2H), 7.43 (dd, J = 8.5, 7.2 Hz, 2H), 6.90 — 6.85 (m, 2H), 5.77 (d, J =

I3C{'H} NMR (101 MHz, CDCl3) 8 190.0 (d, J=25.5 Hz), 162.3 (d, J=25.2 Hz), 161.3, 138.3, 133.9, 133.4 (d, J

=2.2 Hz), 130.1 (d, J=3.6 Hz), 128.4, 118.0, 114.7,114.6, 107.0 (d, J = 244.8 Hz), 55.5, 52.8, 41.0, 36.1, 29.3.

YF{'H} NMR (377 MHz, CDCl;) & —125.89. (s, 1F).

HRMS (ESI) Calculated for CosH,sFNOsS ([M]+Na*) = 476.1666, Found 476.1664

IR (neat) 3417, 2906, 1682, 1592, 1517, 1450, 1360, 1248, 1178, 1028, 828, 693, 528 cm’!.
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(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0xo0-N,3-diphenylpropanamide (4r):

CH,CL).

/@ white solid, m.p. 126-128 °C, 96% yield, 90% ee; [a]?’p = -75.4 (c 1.21,

SFC Chiralcel IC-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; = 4.78

min, t, = 5.22 min

'H NMR (600 MHz, CDCl;)  8.07 (d, J = 8.5 Hz, 2H), 7.92 (s, 1H), 7.57 (t, J

=73 Hz, 1H), 7.49 (d, J = 8.7 Hz, 2H), 7.42 (dd, J = 8.4, 7.4 Hz, 2H), 7.32 — 7.30 (m, 2H), 7.29 — 7.26 (m, 2H),

7.12 (t,J=7.2 Hz, 1H), 6.80 (d, J = 8.8 Hz, 2H), 3.74 (s, 3H).

13C{'H} NMR (151 MHz, CDCly) § 190.3 (d, J = 26.1 Hz), 161.7 (d, J = 26.5 Hz), 161.6, 138.3, 136.3, 134.3,

133.4 (d,J=3.1 Hz), 130.2 (d, /= 4.3 Hz), 129.1, 128.6, 125.3, 120.3, 120.1, 117.2, 114.9, 107.2 (d, J=245.3

Hz), 55.4.
YF{'H} NMR (565 MHz, CDCl;) § —129.78. (s, 1F).

HRMS (ESI) Calculated for Co,H;sFNO;S ([M]+Na*) = 418.0884, Found 418.0880

IR (neat) 3336, 3063, 1697, 1595, 1532, 1495, 1445, 1292, 1250, 1178, 1028, 833, 637, 502 cm'.
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(S)-2-fluoro-N-(4-fluorophenyl)-2-((4-methoxyphenyl)thio)-3-0xo-3-phenylpropanamide (4s):

colorless oil, 89% yield, 90% ee; [a]*'p =-71.1 (c 1.24, CH,Cly).

SFC Chiralcel IC-3, CO»/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; =

3.52 min, t, = 3.84 min

'H NMR (600 MHz, CDCl3) 8 8.07 (d, J = 8.5 Hz, 2H), 7.99 (s, 1H), 7.58
O\ (t,J=7.4 Hz, 1H), 7.48 (d, J = 8.8 Hz, 2H), 7.43 (dd, J = 8.4, 7.4 Hz, 2H),

7.27 (dd, J=9.1, 4.7 Hz, 2H), 6.99 — 6.94 (m, 2H), 6.81 (d, J= 8.8 Hz, 2H), 3.75 (s, 3H).

I3C{'H} NMR (151 MHz, CDCl3) 8 190.3 (d, J=26.1 Hz), 161.8 (d, J = 26.5 Hz), 161.6, 159.9 (d, J = 245.1 Hz),

138.3, 134.3, 133.3 (d, J=2.2 Hz), 132.3 (d, /= 3.1 Hz), 130.2 (d, J= 4.3 Hz), 128.6, 122.0 (d, /= 7.7 Hz), 117.2,

115.8 115.7,114.9, 107.1 (d, J = 245.3 Hz), 55 .4.

BF{H} NMR (565 MHz, CDCl;) 8 —116.38 (s, 1F), 129.99 (s, 1F).

HRMS (ESI) Calculated for C,,H;7F,NO5S ([M]+Na*) = 436.0789, Found 436.0788

IR (neat) 3325, 3070, 1696, 1592, 1511, 1447, 1291, 1250, 1178, 1029, 831, 627, 516 cm’!.
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(S)-IV-ethyl-2-fluoro-3-0x0-3-phenyl-2-(phenylthio)propanamide (4t):

(@] (0] white solid, m.p. 92-94 °C, 75% yield, 73% ee; [a.]*°p = -49.2 (¢ 0.24, CH,Cl,).
Ph)j}%sku/\ SFC Chiralcel AD-3, CO,/MeOH = 90/10, 1.5 mL/min, & = 280 nm, t; = 4.29 min, t, =

@ 4.64 min
'H NMR (400 MHz, CDCls) 8 8.15 — 7.98 (m, 2H), 7.57 (d, J = 7.4 Hz, 3H), 7.42 (q, J

=7.7Hz, 3H), 7.33 (t,J=7.4 Hz, 2H), 6.17 (d, /= 6.1 Hz, 1H), 3.15 (m, J=17.3, 7.0 Hz, 2H), 0.94 (t, /= 7.3 Hz,
3H).
BC{'H} NMR (101 MHz, CDCl;) § 189.8 (d, /= 25.9 Hz), 163.4 (d, J=26.2 Hz), 136.4, 134.1, 133.4 (d,
J=2.2Hz),130.2 (d, J=2.0 Hz), 130.1, 129.2, 128.4, 127.5, 107.5 (d, J = 245.0 Hz), 34.9, 14.3.
YF{'H} NMR (377 MHz, CDCl3)  —128.23. (s, 1F).
HRMS (ESI) Calculated for C;7H;sFNO,S ([M]+Na*) = 340.0778, Found 340.0775

IR (neat) 3325, 2932, 2855, 1699, 1666, 1526, 1187, 993, 840, 747, 632 cm’!.

0.10
i Yol o
5 0.05 ?j E
0.00 |~ N
0.00 0.50 100 1.50 2,00 250 3.00 350 4.00 450
Minutes
Rete_ntlon Area % Area
Time
1 4.295 976023 49.77
2 4.642 985210 50.23
0.4
Y
<
2 0.2 %
©
<
0.0
0.00 "050 1.00 "1.50 2,00 250 sbo 350 4.00 450 5.00
Minutes
Rett?ntlon Area % Area
Time
1 4.299 3692183 86.36
2 4.652 583088 13.64

S67



(S)-2-fluoro-N-isopropyl-3-oxo-3-phenyl-2-(phenylthio)propanamide (4u):
(@] (0] J\ white solid, m.p. 127-129 °C, 74% yield, 70% ee; [a]*'p = -118.7 (¢ 0.24, CH,Cl,).
Ph)j}esj\m HPLC: Chiralcel ADH, hexane/i-PrOH = 70/30, flow rate 1.0 mL/min, A = 280 nm, t;

=6.16 min, t, = 7.10 min
'H NMR (400 MHz, CDCl;) 5 8.06 (m, J = 8.5, 1.4 Hz, 2H), 7.63 — 7.55 (m, 3H), 7.48

—7.38 (m, 3H), 7.34 (dd, J= 8.3, 6.6 Hz, 2H), 6.07 — 5.82 (m, 1H), 4.02 — 3.77 (m, 1H), 1.05 (d, J = 6.6 Hz, 3H),

0.85 (d, J= 6.6 Hz, 3H).

BC{'H} NMR (101 MHz, CDCl5) § 6 189.5 (d, J=25.5 Hz), 162.7 (d, J = 26.2 Hz), 136.4, 134.1, 133.3

(d,J=2.2Hz), 130.1, 130.1, 129.2, 128.4, 127.6, 107.5 (d, J = 244.8 Hz), 42.1, 22.3, 22.0.

F{IH} NMR (377 MHz, CDCl3) § -127.40. (s, 1F).

HRMS (ESI) Calculated for C;sH;sFNO,S ([M]+Na*) = 354.0934, Found 354.0931

IR (neat) 3319, 2974, 1697, 1663, 1540, 1451, 1252, 1155, 991, 806, 691 cm™!.
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(S)-N-cyclohexyl-2-fluoro-3-oxo0-3-phenyl-2-(phenylthio)propanamide (4v):

(@) (0] white solid, m.p. 128-131 °C, 57% yield, 49% ee; [a]*°p = -86.7 (c 0.23, CH,Cl,).

Cy
SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; = 6.16 min, t, =

Ph™ 3 N~
H
7.10 min
'"H NMR (400 MHz, CDCl;) & 8.19 — 7.96 (m, 2H), 7.57 (m, J= 7.0, 6.1, 1.3 Hz, 3H),
7.47 —7.38 (m, 3H), 7.34 (m, J=8.3, 6.5 Hz, 2H), 6.10 — 5.91 (m, 1H), 3.58 (m, J=11.1, 8.2, 4.0 Hz, 1H), 1.80 —
1.73 (m, 1H), 1.67 — 1.53 (m, 3H), 1.46 (m, J=10.4, 3.8, 1.9 Hz, 1H), 1.25 (m, J=11.7, 9.9, 3.3 Hz, 2H), 1.08 (m,
J=225,15.3,10.5,3.7 Hz, 2H), 0.82 (qd, J=11.6, 3.5 Hz, 1H).
I3C{'"H} NMR (101 MHz, CDCl3) § 189.6 (d, J=25.3 Hz), 162.0 (d, J=26.2 Hz), 136.4, 134.1, 133.3 (d,
J=2.2Hz), 130.2, 130.1 (d, /= 2.4 Hz), 129.2, 128.4, 127.6, 107.5 (d, J = 244.9 Hz), 48.7, 32.6, 32.2,
25.3,24.6.
PF{H} NMR (377 MHz, CDCl3) 8 -127.37. (s, 1F).
HRMS (ESI) Calculated for C,1H»,FNO,S ([M]+Na®) = 394.1247, Found 394.1245

IR (neat) 3325, 2931, 2855, 1698, 1665, 1597, 1448, 1187, 747, 632 cm™!.

0.40
3 A
0.00+— . : : : : : : — : : ‘ A
0.00 0.20 0.40 0.60 0.80 1.00 120 140 160 180 2.00 220 240 260 2.80 ‘
Minutes
Retention Area % Area
Time
1 2.444 2130033 49.66
2 2.729 2159012 50.34
1.0(% £ E
2 N N
0'007“‘\‘ T T [T T[T T[T T T T [ T[T [ T T T T T [T T T T T
000 020 040 060 080 100 120 140 160 18 200 220 240 260 280 300 320 340
Minutes
Rett?ntlon Area % Area
Time
1 2.461 7163659 74.32
2 2.779 2475066 25.68

S69



(R)-4-benzyl-2-phenyl-4-(phenylthio)oxazol-5(4H)-one (6a):
PhS 0 white solid, m.p. 93-96 °C, 92% yield, 78% ee; [a]**p = 24.1 (¢ 0.63, CH,Cl,).
Bn‘[l]/\(O SFC Chiralcel AD-3, CO»/MeOH = 95/5, 1.5 mL/min, A = 280 nm, t; = 3.70 min, t, = 4.25 min
Ph 'HNMR (400 MHz, CDCl3) § 7.71 — 7.62 (m, 2H), 7.55 — 7.45 (m, 3H), 7.35 (dd, J=8.4, 7.1
Hz, 2H), 7.28 — 7.23 (m, 3H), 7.22 — 7.12 (m, 5H), 3.52 (q, J= 13.5 Hz, 2H).
I3C{'H} NMR (101 MHz, CDCl3) 8 175.5, 160.8, 137.1, 133.7, 132.9, 130.3, 129.0, 128.6, 128.4, 128.0, 127.8,
127.6, 125.0, 80.1, 41.5.

HRMS (ESI) Calculated for C5,H,,NO,S ([M]+Na*) = 382.0872, Found 382.0867

IR (neat) 3061, 2925, 1817, 1643, 1579, 1494, 1451, 1321, 1239, 1176, 1026, 748, 695, 508 cm’!.
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(R)-4-benzyl-4-(phenylthio)-2-(p-tolyl)oxazol-5(4H)-one (6b):
PhS (o) colorless oil, 86% yield, 75% ee; [a]**p = 11.8 (¢ 0.64, CH,Cl,).

Bn 0 SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 254 nm, t; = 1.76 min, t, = 1.93

N~
min
'H NMR (600 MHz, CDCl3) § 7.55 (d, J= 8.0 Hz, 2H), 7.51 (d, /= 7.2 Hz, 2H), 7.26 — 7.23
(m, 3H), 7.20 — 7.13 (m, 7H), 3.55 — 3.46 (m, 2H), 2.36 (s, 3H).
I3C{'H} NMR (151 MHz, CDCl3) § 175.6, 160.9, 143.7, 137.1, 133.7, 130.3, 130.3, 129.4, 129.0, 128.4, 128.1,
127.8, 127.5, 127.2, 122.2, 80.1, 41.6, 21.7.

HRMS (ESI) Calculated for Co;H;oNO,S ([M]+Na*) = 396.1029, Found 396.1025

IR (neat) 3033, 2924, 1817, 1641, 1573, 1511, 1437, 1316, 1296, 1237, 1180, 1062, 828, 697, 488 cm’!.
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(R)-4-benzyl-2-(3,5-dimethoxyphenyl)-4-(phenylthio)oxazol-5(4H)-one (6¢):

phs P

OMe
MeO

2H).

colorless oil, 95% yield, 74% ee; [a]**p = 16.0 (¢ 0.69, CH,Cl,).

SFC Chiralcel OD-3, CO,/MeOH = 95/5, 1.5 mL/min, A =254 nm, t; = 6.93

min, t, = 7.49 min

H NMR (400 MHz, CDCls) & 7.55 — 7.49 (m, 2H), 7.31 — 7.16 (m, 9H), 6.80

(d, J=2.3 Hz, 2H), 6.56 (t, J= 2.3 Hz, 1H), 3.76 (s, 6H), 3.51 (q, J = 13.5 Hz,

I3C{'H} NMR (101 MHz, CDCl3) § 175.4, 160.7, 160.7 137.1, 133.6, 130.4, 130.3, 129.6, 129.1, 128.5, 128.4,

128.0, 127.6, 127.3, 126.6, 105.7, 105.4, 80.1, 55.6, 41.6.

HRMS (ESI) Calculated for C,4H,;NO4S ([M]+H*) = 420.1264, Found 420.1264

IR (neat) 2936, 2840, 1821, 1643, 1595, 1458, 1427, 1315, 1232, 1158, 1045, 847, 698, 615 cm’!.
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(R)-4-(4-fluorobenzyl)-2-phenyl-4-(phenylthio)oxazol-5(4H)-one (6d):

PhS O colorless oil, 70% yield, 74% ee; [a]**p = 24.9 (¢ 0.55, CH,Cl,).

N= O SFC Chiralcel AD-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 254 nm, t; = 1.46 min, t, =

Ph 1.74 min

H NMR (600 MHz, CDCl3) 8 7.60 (d, J= 7.7 Hz, 2H), 7.43 (d, J= 7.3 Hz, 3H), 7.29 (t, J
= 7.7 Hz, 2H), 7.19 (d, J = 7.3 Hz, 1H), 7.15 — 7.09 (m, 4H), 6.82 (d, J = 8.6 Hz, 2H), 3.45 — 3.37 (m, 2H).
13C{'H} NMR (151 MHz, CDCly) 3 175.5, 162.2 (d, J = 246.1 Hz), 160.9, 137.1, 133.0, 131.9 (d, J= 7.7 Hz),
1304, 129.4 (d, J = 3.6 Hz), 129.0, 128.7, 127.8, 127.8, 124.8, 115.3 (d, J= 20.9 Hz), 80.0, 40.7.

F{'H} NMR (565 MHz, CDCL;) § —114.69 (s, 1F).
HRMS (ESI) Calculated for Co,H;¢FNO,S ([M]+H*) = 378.0959, Found 378.0954

IR (neat) 3063, 2927, 1818, 1643, 1579, 1509, 1447, 1321, 1293, 1225, 1159, 1066, 834, 694, 487 cm’!.
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(R)-4-(4-bromobenzyl)-2-(4-fluorophenyl)-4-(phenylthio)oxazol-5(4H)-one (6€):

colorless oil, 82% yield, 82% ee; [a]**p = 19.3 (¢ 0.67, CH,Cl,).

Phs

SFC Chiralcel AD-3, COy/MeOH = 80/20, 1.5 mL/min, A = 254 nm, t; = 2.03 min, t,

=2.60 min

H NMR (600 MHz, CDCl3) & 7.69 (dd, J = 8.8, 5.2 Hz, 2H), 7.49 (d, J = 6.9 Hz, 2H),
733 (d, J=8.4 Hz, 2H), 7.27 (d, J= 9.0 Hz, 1H), 7.18 (t, /= 7.7 Hz, 2H), 7.11 (d, J =
8.4 Hz, 2H), 7.06 (t, J = 8.6 Hz, 2H), 3.50 — 3.41 (m, 2H).
3C{IH} NMR (151 MHz, CDCl;) § 175.2, 165.6 (d, J = 255.9 Hz), 160.1, 137.2, 132.6, 132.0, 131.6, 130.5, 130.3
(d,J=8.9 Hz), 129.0, 127.7, 121.9, 121.0 (d, /= 3.2 Hz), 116.1 (d, J = 21.9 Hz), 79.7, 40.8.
YF{'H} NMR (565 MHz, CDCls) & —104.36 (s, 1F).
HRMS (ESI) Calculated for C,H,; 5918 BrFNO,S (IM]+H") = 456.0064, Found 456.0066.
HRMS (ESI) Calculated for C,H,;s*0916BrFNO,S ([M]+H") = 458.0043, Found 458.0040.

IR (neat) 2927, 1819, 1644, 1602, 1508, 1438, 1412, 1295, 1234, 1157, 1069, 847, 694, 505 cm’!.

0057 5 2
< ] N
000; T T T I T T T I T T T I T T T I T T T I T T T I T T I T T I T T I T T I T T I T T ] T T I T T I T
000 020 040 060 08 100 120 140 160 180 200 220 240 260 280  3.00
Minutes
Rete;ntlon Area % Area
Time
1 2.028 342105 50.18
2 2.594 339705 49.82
2,00
] =
2 1.00 & 8
] ol
0'007“‘\“‘\‘ N 7 N A RN AR SR N \“‘4‘\\“\‘
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2,60 2.80 3.00
Minutes
Ret§nt10n Area % Area
Time
1 2.029 8490121 90.89
2 2.597 850977 9.11
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(3S)-adamantan-1-yl (25)-2-((S)-benzylsulfinothioyl)-1-0x0-2,3-dihydro-1H-indene-2-carboxylate
9):
O colorless oil, 85% yield, 61% ee; [a]*p = -5.19 (¢ 0.42, CH,Cl,).
.WCOAd  SFC Chiralcel IB-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 280 nm, t; = 3.74 min, t, =
SSBn
4.27.

TH NMR (400 MHz, CDCl3) & 7.84 (d, J = 7.6 Hz, 1H), 7.67 (t, J= 6.9 Hz, 1H), 7.50 — 7.42 (m, 2H), 7.27 — 7.20
(m, 3H), 7.10 (dd, J = 7.6, 1.9 Hz, 2H), 3.92 — 3.83 (m, 2H), 3.75 (d, J = 12.0 Hz, 1H), 3.47 (d, J = 18.0 Hz, 1H),
2.19-2.08 (m, 10H), 1.63 (d, J= 3.0 Hz, 7H).
BC{TH} NMR (101 MHz, CDCl3)  198.2, 167.0, 151.9, 136.5, 135.6, 134.9, 129.4, 128.5, 128.1, 127.5, 126.2,
125.0, 83.9, 65.1, 43.9, 41.1, 39.3, 36.0, 30.9.

HRMS (ESI) Calculated for C,7H,505S, ([M]+Na*) = 487.1372, Found 487.1369

IR (neat) 2910, 1710, 1605, 1494, 1457, 1423, 1351, 1238, 1179, 1047, 761, 699, 470 cm’!.

0.30
0.20 o3 <
= 0.10+
0.00+ N
0.00 ' ' ' ' 0.‘50 ' ' ' ' 1.‘00 ' ' ' ' 1.‘50 ' ' ' ' 260 ' ' ' ' 2.‘50 ' ' ' ' 3.}30 ' ' ' ' 3‘50 ' ' ' ' 4.bD ' ' ' ' 4.‘50 '
Minutes
Ret?ntlon Area % Area
Time
1 3.741 1752304 50.25
2 4.266 1734932 49.75

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
Minutes
Retf;ntlon Area % Area
Time
1 3.739 1603919 19.65
2 4272 6557269 80.35
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(28,3R)-2-fluoro-3-hydroxy-2-((4-methoxyphenyl)thio)-3-phenyl-N-(p-tolyl)propanamide (10):

OH O

X N
Fs H

OMe

ey

white solid, m.p. 147-149 °C, 98% yield, 99% €e/99% ee, 78:22 dr; [a]*!p =
-15.3 (¢ 0.69, CH,CLy).

SFC Chiralcel OX-3, CO,/MeOH = 82/18, 1.5 mL/min, A =280 nm, t; =
10.34 min, t, = 11.55 min, t; = 13.30 min

H NMR (400 MHz, CDOD3) 8 7.53 — 7.48 (m, 2H), 7.45 (d, J = 8.2 Hz,

2H), 7.42 — 7.37 (m, 1H), 7.33 — 7.23 (m, 3H), 7.01 (s, 1H), 6.92 (d, J = 8.1 Hz, 2H), 6.81 (d, J = 8.9 Hz, 2H), 6.66

(d, J=8.4 Hz, 2H), 5.44 (d, J = 23.0 Hz, 1H), 3.69 (s, 3H), 2.20 (s, 3H).

I3C{'"H} NMR (101 MHz, CDOD;) § 165.3 (d, J=25.3 Hz), 161.2, 138.5, 137.9, 134.8, 133.5, 128.5, 128.4, 127.7

(d, J=25.3 Hz), 127.6, 122.0, 119.4, 114.1, 111.0 (d, J = 246.3 Hz), 76.00 (d, J = 19.7 Hz), 54.4, 19.5.

YF{IH} NMR (377 MHz, CDOD3) § —150.32 (s, 1F).

HRMS (ESI) Calculated for C,3H,,FNO;S ([M]+Na®) = 434.1198, Found 434.1197

IR (neat) 3414, 2922, 1664, 1591, 1517, 1437, 1401, 1289, 1249, 1177, 1028, 829, 701, 507 cm’!.

T T T T T T T
8.00 9.00

B s B B B By s B Bttty B
10.00 11.00 12.00 13.00 14.00

T
15.00

16.00

0.00 1.00 2.00 3.00 4.00
Minutes
Retf:ntlon Area % Area
Time

1 10.382 2111006 39.26

2 11.634 2090137 38.87

3 12.652 589987 10.97

4 13.370 585694 10.89
0.25
0.20 i
0.15

< 0.10 ﬁ
0.05 § i \
0.0 | /‘j\_\
0.00 ' ‘1‘00‘ o 2.‘00‘ 3}00‘ o 4.!‘30‘ 5.‘00‘ o S.J‘JO‘ ' ‘7.‘00‘ o ‘8.‘00‘ o ‘9.‘00‘ ‘10‘,00‘ o ‘11‘.00‘ ' ‘12‘,00‘ o ‘13‘.00‘ o ‘14.‘00‘ o ‘15.‘00‘ o ‘16.00
Minutes
Retqntlon Area % Area
Time

1 10.342 36728 0.51

2 11.548 5578626 77.41

3 13.295 1591171 22.08
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(35,45)-3-fluoro-3-((4-methoxyphenyl)thio)-4-phenyl-1-(p-tolyl)azetidin-2-one (11):

white solid, m.p. 164-168 °C, 71% yield, 99% ee, >19:1 dr; [a]'®p = 349.3 (c 0.14,
CH,CL,).

N 0O SFC Chiralcel IA-3, CO,/MeOH = 80/20, 1.5 mL/min, A = 254 nm, t; = 3.03 min, t, =

3.89 min.

S
TH NMR (600 MHz, CDCl3) 8 7.57 (d, J = 8.4 Hz, 2H), 7.30 (dd, J=11.4, 7.1 Hz, 3H),
7.18 (d, J= 8.2 Hz, 2H), 7.07 (d, J = 8.2 Hz, 2H), 6.98 (d, J = 7.3 Hz, 2H), 6.93 (d, I =

OMe

8.6 Hz, 2H), 5.20 (s, 1H), 3.85 (s, 3H), 2.28 (s, 3H).

13C{'H} NMR (151 MHz, CDCl3) 8 161.2, 159.3 (d, J = 29.5 Hz), 137.2, 134.8, 134.1 (d, ] = 3.1 Hz), 131.6, 129.8,

129.2, 128.8, 127.5,118.3, 117.7, 114.9, 105.0 (d, J = 276.8 Hz), 68.3 (d, ] = 26.4 Hz), 55.5, 21.0.

F{IH} NMR (565 MHz, CDCl;) 6 —141.13 (s, 1F).

HRMS (ESI) Calculated for C,3Hy0FNO,S ([M]+Na*) =416.1091, Found 416.1089

IR (neat) 2923, 2855, 1759, 1590, 1515, 1493, 1458, 1385, 1290, 1249, 1163, 1129, 1104, 1029, 985, 825, 700,

511 cml.
0.80
0.60- o
8
2 o
< 040 el
0.20
0.00-
0.00 0. ‘50 1.00 1 ‘50 2.00 2.‘50 3.00 3, ‘50 4.00 4 ‘50
Minutes
Retention
. Area % Area
Time
1 3.043 5630658 50.05
2 3.855 5620154 49.95
1.20
1.00
for3
0.80
2 0.60
0.40
0.20 é
-
0.00 +
000 020 040 060 080 100 120 140 160 180 200 220 240 260 280 800 320 340 360 380 400 420 440 460 480 500

Minutes

Retc?ntlon Area % Area
Time
1 3.026 7721148 99.70
2 3.891 23105 0.30
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(R)-2-benzamido-3-phenyl-2-(phenylthio)propanoic acid (12):

(0] Bn
N)._—COOH
H SPh

nm, t; = 12.70 min, t, = 18.38 min.

white solid, m.p. 148-152 °C, 98% yield, 78% ee; [a]*'p = -199.5 (¢ 0.85,
CH;COCH3;).

HPLC: Chiralcel ADH, hexane/i-PrOH = 90/10, flow rate 1.0 mL/min, A = 254

!H NMR (400 MHz, CD;COCD;) 8 7.60 — 7.35 (m, 8H), 7.33 — 7.25 (m, 4H), 7.25 — 7.14 (m, 4H), 4.43 (d, J =
13.3 Hz, 1H), 3.59 (d, J=13.3 Hz, 1H).

I3C{'H} NMR (101 MHz, CD;COCDs) § 171.0, 165.4, 136.9, 135.9, 135.3, 131.6, 130.6, 130.0, 129.9, 129.0,
128.6,128.2,127.1, 126.6, 71.3, 38.7.

HRMS (ESI) Calculated for C5,H;oNO3S ([M]+Na*) = 400.0978, Found 400.0974

IR (neat) 3357, 3059, 1629, 1579, 1508, 1437, 1382, 1213, 1111, 1027, 695, 501 cm-".

0.020+
2 0.010 " ;
OOCK)*/——’—/\\/V\/\‘/K 7~ ~ ~
0.00 ' ' ' 2.60 ' ' ' 4.‘00 ' ' ' 6.‘00 ' ' ' 8.‘00 ' ' ' 10‘.00 ' ' ' 12‘.00 ' ' ' 14‘.00 ' ' ' 16‘00 ' ' ' 18.‘00 ' ' ' 20.‘00 ' ' ' 22.‘00 ' ' ' 24.‘00 '
Minutes
Retention Area % Area
Time

1 11.934 1170902 49.20

2 17.857 1208875 50.80
0.15
0.10 g

2 5
0.05+ 2
A
o,omfﬂ/‘L—‘—’b AN N A
0.00 ' ' ' 2.‘00 ' ' ' 4.‘00 ' ' ' 6,50 ' ' ' 8,60 ' ' ' 10‘,00 ' ' ' 12‘,00 ' ' ' 14.‘00 ' ' ' 16.‘00 ' ' ' 18‘,00 ' ' ' 20‘.00 ' ' 22.‘00 ' ' 24.‘00 '
Minutes
Retention Area % Area
Time
1 12.695 9659297 89.10
2 18.377 1181226 10.90
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methyl (R)-2-benzamido-3-phenyl-2-(phenylthio)propanoate (13):

colorless oil, 83% yield, 75% ee; [a]*'p =-183.0 (¢ 0.73, CH,Cl,).

SFC Chiralcel OX-3, CO,/MeOH = 80/20, 1.5 mL/min, A =280 nm, t; =2.54
min, t, = 2.89 min

'H NMR (600 MHz, CDCl3) & 7.55 (s, 2H), 7.48 (t, J = 7.4 Hz, 1H), 7.43 — 7.32 (m, 5H), 7.28 — 7.23 (m, 2H),
7.22 —7.12 (m, 5H), 7.06 (s, 1H), 4.49 (d, J = 13.6 Hz, 1H), 3.83 (s, 3H), 3.58 (d, /= 13.7 Hz, 1H).

I3C{'H} NMR (151 MHz, CDCl3) 8 170.8, 166.3, 137.0, 135.5, 135.0, 131.8, 130.0, 129.9, 129.0, 128.7, 128.4,
127.3, 126.8, 72.0, 53.2, 39.0.

HRMS (ESI) Calculated for C53HNO3S ([M]+Na*) = 414.1134, Found 414.1130

IR (neat) 3340, 2951, 1728, 1674, 1601, 1507, 1481, 1440, 1308, 1255, 1081, 1040, 824, 700, 499 cm'!.

0.25-
0.20
0.15+
* 0.10+
0.05
00— N
0. 0‘ ' ‘O.‘ZO‘ ' ‘O.I‘QO‘ ' ‘0%0‘ ' ‘02‘30‘ ' ‘1.‘00‘ ' ‘1.‘20‘ ' ‘1)30‘ ' ‘1.‘60‘ ' ‘1.‘80‘ ' ‘2.‘00‘ ' ‘2.‘20‘ ' ‘24‘!0‘ ' ‘26‘30‘ ' ‘2.‘80‘ ' ‘3.‘00‘ ' ‘3.‘20‘ ' ‘3)10‘ ' ‘3.‘60‘ ' ‘3.‘80‘ o
Minutes
Rete;ntlon Area % Area
Time
1 2.539 1489681 49.92
2 2.880 1494710 50.08
040
0.30
2 020
0.10 %
0.00 AN A
0.00 0‘20 0.40 ‘0&30 ' 0}50 1‘00 1.k0‘ ' 1‘60 ' ‘1.‘50‘ ' ‘2.‘00‘ ' ‘2.‘20‘ ‘21“0‘ 2&30‘ ‘2.‘80‘ ' ‘3.;30‘ ‘3.‘20‘ 3)0‘ 3.‘60‘ 3.‘80‘
Minutes
Ret§nt10n Area % Area
Time
1 2.540 1942149 87.48
2 2.885 278070 12.52
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ethyl 2-fluoro-3-o0xo-3-phenyl-2-(phenylthio)propanoate (15a):

o O colorless oil, 69% yield, 11% ee; [a]p = 19.5 (¢ 0.21, CH,CL).
o
s SFC Chiralcel OJ-3, CO,/MeOH = 90/10, 1.5 mL/min, A = 254 nm, t; = 4.20 min,
t, = 6.35 min.

H NMR (600 MHz, Chloroform-d) § 8.04 — 7.97 (m, 2H), 7.61 — 7.55 (m, 3H),

7.47—7.41 (m, 3H), 7.36 (t, J = 7.6 Hz, 2H), 4.14 — 4.05 (m, 2H), 1.07 (t, J = 7.1 Hz, 3H).

BC{IH} NMR (151 MHz, CDCLy) § 187.3 (d, J = 25.7 Hz), 164.5 (d, J = 30.5 Hz), 136.3, 134.4, 132.8 (d, J=2.9
Hz), 130.2, 129.9 (d, J= 4.1 Hz), 129.2, 128.7, 127.2, 105.9 (d, J = 242.1 Hz), 63.2, 13.8.

YR{'H} NMR (565 MHz, CDCl;) § —127.16. (s, 1F).

HRMS (ESI) Calculated for C;7H,sFO5S ([M]+Na*) = 341.0618, Found 341.0613.

IR (neat) 2984, 2361, 1756, 1700, 1597, 1474, 1446, 1264, 1229, 1046, 843, 691 639 cm'!.

200
2 1.00-] 4
7 ©
0'00;\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00
Minutes
Ret«?ntlon Area % Area
Time
1 4.399 18085172 49.42
2 6.669 18511843 50.58
2,00
] J ©
2 - <+
< 1.00
0'0(#““\H‘w“‘w“‘w““\‘“w‘Hw“‘w“‘w““\“‘w“‘w““\“‘w
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00 6.50 7.00
Minutes
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Time
1 4.203 18421349 44.50
2 6.351 22974891 55.50
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tert-butyl 2-fluoro-3-oxo-3-phenyl-2-(phenylthio)propanoate (15b):

colorless oil, 61% yield, 19% ee; [a]*p =-18.5 (¢ 0.21, CH,Cl,).

SFC Chiralcel OJ-3, CO,/MeOH = 90/10, 1.5 mL/min, A =280 nm, t; = 1.83 min, t, =

4.26 min

'H NMR (400 MHz, CDCl3) § 8.02 (m J = 8.6, 1.3 Hz, 2H), 7.59 (m, J = 5.0,

1.4 Hz, 3H), 7.48 — 7.42 (m, 2H), 7.42 — 7.37 (m, 1H), 7.37 — 7.32 (m, 2H), 1.23 (s, 9H).

13C{IH} NMR (101 MHz, CDCL) 8 187.5 (d, J = 25.4 Hz), 163.2 (d, J = 29.8 Hz), 136.1, 134.1, 133.1 (d,

J=2.7Hz),133.0, 129.9, 129.8 (d, J=3.7 Hz), 129.7, 129.0, 128.6, 127.6, 105.46 (d, J=242.2 Hz),

85.0, 27.5.

F{IH} NMR (377 MHz, CDCl;) & -125.60. (s, 1F).

HRMS (ESI) Calculated for C;oH;gFO3S ([M]+Na*) = 369.0931, Found 369.0927

IR (neat) 2988, 2358, 2339, 1754, 1701, 1281, 1155, 843, 754, 686 cm’!.
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15. Copies of NMR spectra for products

(S)-2-fluoro-3-oxo-3-phenyl-2-(phenylthio)-/V-(p-tolyl)propanamide (3a):

0 PX VOO C YN N~ —~ S QAXXIEE N AN —-OORNRNRO NS Tt [
SSSSSormfynnARIIIT I aaddN——==—==355 f
I R SN N I e e N A e N e O I S S A S e NN N NN
[t i SR | RN
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-128.5

Parameter
! Title
2 Solvent
3 Temperature
4 Number of Scans

Value
as-20211117-TQF-42.3.1.1r
CDCI13
295.5
16

5 Spectrometer Frequency376.55

6 Nucleus

19F

T
94

T
132

T
142

T
96

T
116

T
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T T T T T T T T T T T T T T T T T T T T
98 -100 -102 -104 ~106 -108 ~110 -112 -114 118 -120 -122 -124 -126 -128 130 134 136 -138 -140

£1 (ppm)

(S)-2-fluoro-2-((2-fluorophenyl)thio)-3-oxo-3-phenyl-N-(p-tolyl)propanamide (3b):
N =T AN~ P T HTANTT —~—~ D —
i R N A N
Lo L S N L S LS N [ S N o N S NR (Vo) o
] PN S 1 S
Parameter Value
1 Title as-20211019-TQF-27.7.1.1¢
2 Solvent CDCI3
3 Temperature 295.7
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5 Spectrometer Frequency400.18
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U i h_
i N I S
£ B g s 3
S I I e
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2 o N L
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3 Temperature 295.9
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5 Spectrometer Frequency376.55
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20 -25 -30 -35 -40 45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105

S84

T
-110 -115 -120 -125 -130 -135 -140 -145 -150



&

oro-3-0xo-3-phenyl-N-(p-tolyl)-2-(m-tolylthio)propanamide (3c):
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%
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o &mﬂf 5
argmeter aluf ﬁ a7 E IS AR
1 Title as1202{0p2B-TEHH-8.91 {1 7
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% & i st nns s e
e B AR A
Paramets Value
; ; ; ; ;
135 IR 13 134 31 30 1 Title as-20211229-TQF-2.2.1.1r
1 | ) 1 Solvefpt cpei3
293.1
4 Numbper of Beaps 256
¥100.63
ucldps 13C
|
mmwwmwm ST, AL AL TR ST T T -y
; ; | ; ; ; ; ; ; ; ; : ; ;
190 10 0 0 0 0 13 180 11 00 9 60 51 4 30 20 10 0
f1 slslil}
b "
" /a | 0
Parameter Value q kS
1 Title as-20211229-TQF ' '
" < T RE
2 Solvent CDCI3
3 Temperature 292.8
4 Number of Scans 16
5 Spectrometer Frequency37
6 Nucleus 19F
o ] U } § I
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;
70 75 80 85 90 95 100 105 11 115 120 125 130 135 140 145 150
£1 | (ppm)
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N-(p-tolyl)-2-(p-tolylthio)propanamide (3e):

— o
@l
oo
L P
ES
h \
F |1
i \ / | Parameter Value
!\ A \/f | 1 Title s-20210922-TQF-7.7.1.1r
\ SV 2 Solvent cDpe3
2L NN L
= = T S
. . S . . N . . . 4 Number of Scans 16
7.22 7.40 7.18 7.16 7.14 7.12 7.10 7.08 [[. 06 7.04 7.02 5 Spectrometer Frequefcys00.17
1 (ppm) 16 Nucleus 1H
I “\
i
]
i
L ﬂ |
! . 1 1. .
H
ELEC L Ps
a2 e S 2
—~ oS Y e
T T T T T T T T T T T T T T T T
3.5 .0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 2.5 2.0 1.5 1o 0.5 0.0
£1 (ppm)
= > R = N a9
S S F e S v o||d SIS o Kl D ob o QR
22 P T opccadrage =&
N R N SRR i iy o o E ]/
ES
afamet Value
1 Title a-20210922-TQF-7.8.1.1¢
1 L 2 Solven dpci3
T IT. e 2p5.2
T T T T T 4 Numbef df Scanfs 256
13| B5 || 134 133 apz| 13 129| 5 Spectrdmpter Fiba 0.91
f1 (ppm .
6 Nucleuf 1pc
|
} ‘ L N
1 T T
T T T T T T T T T T T T T T
190 180 1] 16 150 140 13 12 110 101 0 5 4 0 20 10 0
1| (o)
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d
d
]
meter lue
Titl S20R 109RR+TQFA7.0.1. 11
olyen| Dgps
Tenfpealure 94
umbagr pf Scans| 6
pettrgnieter Freful el
ucfleus 9F
- \ . W |
u Yo * '
T T T T T T i T T T T T T T T T T T
20 f25 o 1 15 H5 65| I 5 & 9) 5| [f100 5 10 1 120 125 41 135 -140 -145 -150
£1| (prpm

(S)-2-fluoro-2-((4-isopropylphenyl)thio)-3-oxo-3-phenyl-/V-(p-tolyl)propanamide (3f):

VOANSPIN—3A—0 O Wn—~ oy D>t - S o & o
S RIS ®Q e A =
% 6 I~ I~ [ N N S O L S S o B S N IS IS ] N —f= ==
W [N S R — | d42-
Fs H
Parameter Valpe
1 Title as-20210921-T|QF-4.10.1.1x¢
olvent ]
\ I \‘ /'\ 2Sol cDCi3
/ A \ 3 9
JAL/ A ) A 3 Temperature 294.6
T Y AN b £ 1
N = 7 s
N < < 5 Spectrometer Frequency600.17
- o
T T T T 6 Nucleus 1H
7.20 L 1p 7.10 7.p5

1 (ppm)

|
\

T T T T T T
50 7.48 7.46 7.44 7.4 7.40 7.38
f1 (ppm)

F
P i I d i
S 8888 8c8 7 S B
Z 2= 233 T e
\ : : \ \ \ \ \ \ \ : \ \ \ \ \ \
3.5 8.0 [7 7.0 6.5 6{0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

£1 (ppm)
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(=3 T =1Me VTN oA o 2| e
N o L O peajenfnfrd enenoen Al E P
_ B
v | Sl
Valfic
1Tl 092]-TQF{4. 111
RlSplvent
3T,
4N T df Scian:
J lepis
L i
T T T T T T T T
134 133 3413 BO | 129 1f2: 127 (126[| 1f5 124 123
£1 | (ppr})
“ ‘h‘
L
| [
T T T T T T T T T T T T T T T T
190 1 [Fo 16| 15] 0 130 14 1 90 8 70 60| 50 10 30 20 10
£1 | (b
K
Pifameter dlue §
1 Title as-202109) 3 [
2 Solvet cpq|3
3T 294.
4 Numbjer pf Scans 16
5 564.12
6 Nuclgps 19F
.
T T T T T T T T T
0 85 9 100 105| 1 11 140 25| [130| 1 10 145 150
(ponf
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(S)-2-((4-(tert-butyl)phenyl)th

i

0)-2-fluoro-3-oxo-3-phenyl-/V-(p-tolyl)propanamide (3g):

Ttk onaom— - % v T
S88hwinAT S = 383
06 % [ N ~ N
G PN - -
r———
Parameter Value
1 Title 45-20210917-TQF-1.1.1.1
2 Solvent cpCi3
3 Temperature 294.1
/ /\ 4Number of Scans 16
)/ 5 Spectrometer Frequency600.17
2 Py 6 Nucleus TH
4 i
T T
7.60 7.
I\ /\ \
¥ —
=N S
= IS
T T T T T T T T T T T T T
713 7.11 7.09  7.07  7.05  7.03 7.0l
1 (ppm)
“ : " i 4 e .
& 4 d
2 ) <
- o =
r T T T T T T T T T T T T T T
5 8.0 7.0 6.5 6.0 5.5 5.0 4.5 1.0 3.5 3.0 2.5 2.0 Lo 0.0
£1 (ppm)
S %0 oy =l B e A e v
S o —~ =g u nlen o S8 o |8 1 S| % g ® o )
X o Colngalfhdaend@dddedaasSg < = S
2= R Rty i N 6 RO R RIS RIS IR RS R 3= 5
N AN — g g /- I
Pardmet dlue o o
Titl as-302 { 09| FFTQE-{ 2 L1
Solvent ()3 3 H
T 291 F s
unpber off Scafts| 236
p 150041
ucleus 13d
T T T T
137 136 [p5 134|133 {p2 131] 13 1R 127 126
1 (ppp)
1 I I J
T
T T T T
190 180 17 16 15 140 40 120 11jo 1 9 u 60 10 3 20 10 0
1| (opnp
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laramet Vil X
1 Title as{20210917-TOF1.3.1.11 n
2 Solvdn cpen3
3T 294.4
4 Numl of Sca 16
5Sp q 564.72
6 Nuclgut 19F
T T T T T T T T T T T T T T T T T T T T T T T T T
94 96 8 10 1 104 106 1 1 114 1 1B 1 4 1 14 12p 128 30 13p L 1] 138 140 12 144 146 148 150
1]

(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-o0xo-3-pheny

® O VSN ™ — Q0 X~ O < =
SSxhuvnIILHIT=-—=S xR ~ a
® 00 I~ NS oSS [ L o SEN-RNC) © N o o
— {—— \/ ) =) —
Y — H
F S
AN
Parameter Value
1 Title 5-20210921-TQF-3.7.1.11
2 Solvent cpeis
‘f\ 3 Temperature 294.6
/ I }\ | 4 Number of Scans 16
. ) ,J\“, | 5 Spectrometer Frequency600.17
o4 [=) ]
2 E E] 6 Nucleus 1H
] - o
T T T T T
7.60 7. 50) 7.45 7.40 7.35
1 (fom)
[
[l |
I
‘ ‘ | l .
|
A 198 ] . ) A n
H o
'R e dd & 4
S5353333 3 S
NO — —~ Ao o (e}
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)
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(=N~ + = o vt g e ol o | & 0 O T s R RS R R
(=)} O O N [0 0 N 0 en 8l o [=N=] 'V:: i)
— — . . N/ |
Pargmet Vdlpe
1| Title a§-20210p214TQF-3.8|{l. 11
2 Solvent pCi13
3 Temperatufe 2p5.3
A Number of| Scan| 256
ES 3 \150.91
l\ JL A Nucleus 1BC
139 38 13 13 185 134
£1 (ppm|
I
I
. I
1 180 170 61 [L50 140 Lo 110 10 O 80 7 5 0 10 0 10
f plpm)
[Parpmeter Val ot S R R e R R AR
1 Titls 02 11T -3.9. 111
2 Solydn|
3T
4 Nur T of Becans| 16|
5 Sp: 5647
6 Nuclgys 19F]
‘
86 9i 4 El 104 10 144 P 126 142 146 150 15
1 Hpm)|
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(S)-2-fluoro-2-((4-fluorophenyl)thio)-3-oxo-3-phenyl-N-(p-tolyl)propanamide (3i):

S 0O OO0 g s O N — NP 0 —
SEBRIIIIT I am=BSapRRR N_ e}
L N N O T B [ NS SN To SO - (N=3 N /©/
FANLNENENLNED SN | B o <
— - XN
F s
Parameter Value
1 Title as-20211019-TQF-26.1.1.1r
2 Solvent CDCI3
l 3 Temperature 2054
N ,/ J 4 Number of Scans 16
F I —— = 5 Spectrometer Frequency400.18
E = = 3 6 Nucleus 1H
T L r = T T o o
81 (84 70 78| 17 74 |75 74| 73
|
| | |
>—_r—4 )7174 1
3 s g
T T & T T T T T T T
7.20|7.15 710 7.05 [.0p 6.95 6.9¢ 6.85 6.8 6.75
sl Bl Pl I
=) =S o S =l
a=| daflaa &
\ ; ;
85 80 |75 [[ 70/ d5s 6ol 55 |50 45 40 35 30 25 20 15 |10 05 00 -05
(= el =0 Rl Ll (el e o | Ne el © O N N1 TS =l
a GHIE = b @ e o] | B i (S | & [ 8 o o OQ/
s o s opaiff aciac o Waciias Jae] K 0 rR Al o) KRS i S i S 5
ol i Lo oin | S5
[Pararp flue
1{[[mitle -202110]9-FQF-26.. It
2{Splven DpC13
ppe.1
of $dain} pp6
0.63
1pC
I il L ‘
T T T T T U T T T T T T T T T
210 I/ 2000 19 180 170/ || 1o [0 a0 [130| h2o [l H10 [l ol | o el 50 Mol [30 [ 20 10 o -10
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Parameter
1 Title
2 Solvent
3 Temperature
4 Number of Scans

Value
as-20211019-TQF-26.3.1.1¢
CDCI13
295.8
16

5 Spectrometer Frequency376.55

6 Nucleus

19F

-109.3

-129.3

(5)-2-((4-chlorophenyl)thio)-2-fluoro-3-oxo-3-phenyl-/N-(p-tolyl)propanamide (3j):

-10 -20 -30 -40

-50

-60 -70 -80 -90 -100

-110

-120 -130 -140

-150 -170

-180

-200

-210

OO0 =0 ®n DT ooars o =3
NN NI IR IR R ]
L e T s S o N T [SN IS o~ o O
N SR ) B )
G
5 N
F s
Cl
| [ '\ Parameter Value
L r’ l \ 1 Title 5-20210921-TQF-5.13.1.1¢
\/ ! 20
AV A AV JAVA 2 Solvent cDCI3
IS AN 4 3T 294
< ) ) 4 Number of Scans 16
Gl T T T T T T T = 5 Spectrometer Frequendy600.17
7.28 7.26 7.24/7.22 7.20(7.1§ 7.16 7.14 7.12 7.10 7.08
N 6 Nucleus 1H
£1{ (ppm)
: ﬂ L }\
AN v \
A\ I A
< < *
— o —
T T T T T
7.60 55 7.0 7.45 7.40
f1 (ppm)
|
|1
|
" |
” ‘ ﬁ -[J
A Ll .
bt
£ o s TN X
rxre xRS R <
— S =l —=|aa o
T T T T T T T T T T T T
8.0 7. 7 6.5 6.0 5.5 5.0 4.5 4.0 5 3.0 2.5 .5 0.5 0.0
£1 (ppm)
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oo oo o fo enenoen e oenoen o (=1
N PR ] )
Parameter /alug
1Tfide as{2021092[I-TQF-5.141.1.1
2(Splven| cpais
3 295
4|Numb of Scans 256
5 q 150.b1
13C
I ] [ J
T T T T T T T T T
138 7 136 B5 134 133 132 131 13 19
1 | (ppm)
1
|
|
‘ [ Al " "
T T T T T T T T T T T T T T T T
190 1 60 150 140 13| 120 110 1 90 80 [70 60 50 10 30 20 10 )
L (oifm)
<
Paramétar Valuj 9
1 Title a§-2210921-TQF|5.1 Tl
2 Solvgit pq
3 Tempgratur 294.
4 Numbkr of Sdarjs 1
5 564.
6 Nuclgps 19F
T T T T T T r T T T T T T T T T T T T
86 88 9 op 94 6 190 2 04 16 8 1{jo 112 1 116 118 120 12 26| 2B 130 132 134 136 138 140
L (ppm)
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(5)-2-((4-bromophenyl)thio)-2-fluoro-3-oxo-3-phenyl-/N-(p-tolyl)propanamide (3k):

— QN — NN — A D o
SanphnIqnean=35S3 ~ o OQ/
o6 N~ ~ o~ [ o
R N XN
F S
Br
Parameter Value
1 Title as-20211019-TQF-28.10.1.1r
2 Solvent CDCI3
3 Temperatufe 295.4
4 Number of|Scans 16
5 Spectromefier Frequency400.18
\” 6 Nucleus 1H
i, (W Y ..
£y ER FYEY 43
3 3 s 2 3 S
L i T R B
80 7.9 1.8 7.7 7.6 7.5 7.4 |7.3 7.2 71 7.0
J A lJLM JA . ) .
H bt
23 S 4
2S3E 2SS 2
AN - = SN Ll
T T T T T T T T T T T T T T T
85 80 75l 70 65 | 60 |55 40 35 30 25 20 1.5 1.0 05 00  -05
o0 O i |—| g i vy = — o) q o [=))
coll AT Fd bR Cd g & & @ o) o 0/@’
i N1 el ol ol st i K S S S|
] Al N )
N = / | S5
Vallie Br
1 Title as-20R11019-TOH-28.11{1{[Ir
2 Solveny D|3
3 T 296.|
4 Numbdr off Scafis 256
5 q 00.13
l 6 Nucleys 13C|
1 : L I
135|134 133 132|131 [130 |120 [138| 127 {26
Ll s
: : : : : : : : : : : : : : :
210 | 2000 190l | 1801 |1 150 | 1dl | 130 110 100 | 90l 8 70 | 6 ho [BBo [l20 10 o -0
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Parameter Value

1 Title s-20211019-TQF-28.12.1.1
2 Solvent cpei3

3 Temperature 295.8

4 Number of Scans 16

5 Spectrometer Frequency376.55

6 Nucleus 19F

=128 8

20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110

-120

-150

-170

-190 -200 -210

DwVwo Ao ®X(O e T =3
oo onuETdFtE—3S9 i
00 00 I~ N B~ s oS oS oS o~ o o
e =" /©/
X N
Fs H
Parameter Value
© OCF3
1 Title 5-20211103-TQF-38.1.1.1¢
2 Solvent cpci3
3 Temperature 295.7
| 4 Number of Scans 16
J 1 } 3 Spectrometer Frequency400.18
&JC ‘ \ §Nucleus 1H
J
S s =l RS
- S| o
T T T T T T T
7.6 7.5 7.4 7.3 7.2 7. 7.0
£1 (ppm)
! |
| M
r\,/d JJ L s o
Hib
5 & A
e ceeq P
N~ n|N < q 'l
T T T T T T T T T T T T T
8.5 8.0 7.5 .o 6.5 6. 5.5 5.0 4.5 4.0 3.5 .5 .0 0.5 0.0
£1 (ppm)
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St 3 9 SN RBR IR b AR = P2
D O T g T (0 GRS e T~ P S o
o o vy Y en el en| o0 e (Do e qey it =
N L > » o 5
T =
argmeter Valde
1| fit 5-202) 1103-TQF-38]2)i
2Solfn| D
3 196.
L unfbel{ of| Scans 56
E 00,
T T T 6/ Nuclpul 3c
33| 1iHls 3 |[13 28 22)
il (ppr
I
A L
Moo pbh e ‘MMM
T T T T T T T T T T T
190 E ki 14o 30 12] 1 101 90 0 70 60 40|
1 |{pom)
oo
< o0
o~ (]
" 3
; :
Parameter Value
1 Title as-20211103-TQF-38.3.1.1r
2 Solvent cpei3
3 Temperature 295.9
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T T T T T
30 35 40 15 51 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 160
£1 (ppm)
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(S)-2-((4-azidophenyl)thio)-2-fluoro-3-oxo-3-phenyl-V-(p-tolyl)propanamide (3m):

cwdoawm el Hd—odd < ol o
SSpemuvn YA B oo @ o o
P SN | SN S TR &
SR |
[l SRR | P B <N
Fs H
Na
| {
k / | | Parameter Value
N 4 LTial 20210022 TOE 611
3 H =Y )
d = 2 Solvent cpci
T T T T T )
7l20 715 qfo |7fos 7. 6.99 | 6.90 3 Temperature 2943
£1| Ghomy 4 Number of Scans 16
5 Spectrometer Frequency600.17
6 Nucleus 1H
|
[ L
<)
o
T T T
|50) 7. 45 7.4 7.
1| (ppm)
|
i
| ]
. L |
i
I SH IR 4
Sa SPHSEEa 3
g —Hdo = “
T T T T T T T T T T T T T T T
8.5 8.0 5 7.0 5 5.0 5.5 5.0 4.5 4.0 5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)
ool ¢ S o — B = d B IR — = b b % ¥
Q| T I~ T — ey g0 N B [ 0 ) W[ o T ®©
S g NEM - HT AR YRR R 99
Sl g = Sl s |t ¢ BB 2 S & & 9 5
= o o | e il ¢ 0 F NANARQ AP N
_ - L = H
<] L - Fs
Na
| Tiitle| 8 PP QF6.2.1. 11
T Splvpht
10 135 0 126 120 T 1
FL (o unfbier of Scns 3
requififey 11501
ucleps
M
T T T T T T T T T T T T T T T
200 9 180 ko 60 15 14 130 20 11jo 10| 90 0| 60 50| 50 20 10 0
1] |(ppm
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% 0 ~ ~ L O T S N S S O S O L T S S SN S SN VRV
_ “““““““““% OO/©/
XN
Fg H
Parameter Value
\ \ 1 Title as-20211105-TQF-37.1.1.1r
\ 2 Solvent CDCI13
T %}
58] — =T 957
= 19
C |9 4 Number of Scans 16

5 Spectrometer Frequency400.18

6 Nucleus

1H

123

O
2.00/

\8

3.011

2.01
2.01




N 9 RS AR R R I IR [ T Bl i N DRI !
S o = 5 cn cdea g [ S|E Ajod [ & 5 B i S % |g
S o o % in in 1 enfen @l @ld Q| Qe o Q3G
< NRE e el —

T
. . . . 13 gollo||125.|5] {280 147 i | 121 0| 126.5
138 1B 136 1B 133 134 {1 {spp)
| (ppi)
1l Hme fer Value
1111 E 211[105-TQF-37. 2. 1. 1¥
2501yl dhct
3 Tlemgefrdt e 6.
ANumtel [bif [Scahs 6
5 9peditifdfifer Frefuencyilflo. 3
uc o e
“ ‘}
H AN
y ( " ! k !
T T T T T T T T T T T T T T T
19 180 1 160 50) 140 130 120 ijfo 10f 90 0 o 3 5 A 0 20 10 0
1| (jpm)
o
Parameter Value X
1 Title as-20211105-TQF-37.3.1.1t ]
2 Solvent cpei3
3 Temperature 296.0
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T T
96 98 100 102 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132 134 136 138

£1 (ppm)
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S103

(8)-2-(benzylthio)-2-fluoro-3-oxo-3-phenyl-N-(p-tolyl)propanamide (30)
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°
Parameter Value oy
1 Title as-20210923-TQF9.12.1.11 n
2 Solvent CDCI13
3 Temperature 294.8
4 Number of Scans 16
5 Spectrometer Frequency564.72
6 Nucleus 19F
98 100 102 104 106 108 110 112 114 116 118 120 122 124 126 128 13 132 134 136 138 140 142 144 146 148 0 54
£1 (ppm)
.
(S)-2-fluoro-2-(octadecylthio)-3-0x0-3-phen pa
(==} O O QN0 P I LT~ N N = = O N0 N — T ANO WV AN~ 0O
aa Loy R =~ oo hhnrththo LeLeeaaa®®©®
0 00 L N O L [ LN S N N T (SIS I I S IS I I I ] SN —_—_———— 0 O O
N, —_— e | =Y N
/\ ; N
Fs N
/ Cr7Has
A ‘ﬂ J i
=
(= (= =
7.65 7. B0 7.55 7.50 5 7. 10 7.35 1.30 1.25 1|20
£1 (ppm) £1 (ppm)
Parameter Value
1 Title as-20211115-TQF-41.1.1.1
2 Solvent CDCI13
3 Temperature 295.6
4 Number of Scans 16
5 Spectrometer Frequency400.18
6 Nucleus 1H
\‘\
.
fr i Wy
] (=3 < (=) o
2 < < IS <
o o o o
9.0 7.0 6.5 6.0 5.5 5.0 1.5 4.0 3.5 3.0 2.5 2.0 1.5 .0 . 5
£1 (ppm)
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alu
1 ifle $-20211115-T¢ 1.1
2 gqlvent DLI3
3 96{ 1
4 Nymbgr of|Scians 56
5 0063
6 Ncleys 3
|
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. \ " N L "
T T T T T T T T T T T T T T T T T T T
21 20| o 130 170 1§ 150 14 130 120| 11 1 8 7 do 50 0 30| 20 10 0 10
L {ifplp
h
Parameter Value P
1 Title as-20211115-TQF-41.3.1.11
2 Solvent cpei3
3 Temperature 2958
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
R R R
LU e B S B e B S B S s s B L B B s s o B L L S B B B S B
115 117 119 121 123 125 127 129 131 133 135 137 139 141 143 145 147 149 151 15:
1 (ppm)
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(S)-2-fluoro-2-(isobutylthio)-3-0x0-3-phenyl-N-(p-tolyl)propanamide (3q)
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(S)-2-fluoro-2-(hexylthio)-3-oxo-3-phenyl-/N-(p-tolyl)propanamide (3r)
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Phrafhel lup oy
1 Titld as-2031122TQF-3019.111 n
2 Solvent cpdl
3 Tempergtu 294.
4 Number of §can| 16
5Sp 564.
6 Nucleus 19F
"
T T T T T T T T T T T T T T T T T T T T
10 -1 - 43 -4 -50 0 70(| -89 9) -100 -1 4120 | 130 ||-1 -15Q |[-160|| -170]| [F180 -190 -200 -210

Ethyl N-(tert-butoxycarbonyl)-S-((S)-2-fluoro-1,3-dioxo-1-phenyl-3-(p-tolylamino)propan-2-yl)-

L-cysteinate (3s):

O TAPIR O TN QA CN—~O OO X o n oo
SR YT = SR N K BB Rl BBl o o
BRI N A SN PORGI I I I I R R /©/
~ N = N TSN X N
Fg H
COOEt
NHBoc
J‘ m ! /‘ Parameter Value
L L J\ _ i 2111014035111
. i i 2 Solvent cpci3
o = - 3 Temperature 295.6
: —S 3 : —2 : : 4 Number of Scans 16
78 77 7.6 75 74 73 72 71 7.0 69 5 Spectrometer Frequency400.18
6 Nucleus 1H
T bi o il f ey
=3 CE-B- S = o N - @ o+
S 2gS s = SE 2 2
T T T e T T T T T T N 1T T T T T T T T T T
0.0 95 90 85 80 [75 (70 65 6.0 55 50 45 4.0 35| 3.0 25 .0 5 05 00 -05 -1.0 -1.5 -2.0 -2.5 -3.0
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Pafanjetpr Value
1| Titlq 5-20211101-tqf-35.3.1.1r
A 2| Solvignt “D¢13
B[ T o6l
" : : : : : ' : : : W Nunjper qf Scaps Rse6
136 135|134 133 [132] 131|130 29 128 127|126 1 00163
[6|Nuc|tus 13C]|
L I ‘ | 1 I ‘
: : : : : : : : : : : : : : : : : :
190 180 [170 160 [150/|[/140] 130 120 110 100| | 9 8 10 [leoll |s 40 [30 20] 10 0 -10

-130.9
o
o
2 i

Parameter Value
1 Title as-20211101-tf-35.3.1]1f
2 Solvent cpei3
3 Temperature 295.7
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F

T T
10 0 -10 -20 -30 -40 -50 -60 -70{ [-80 -90 -10p| 4110 -120 -13p -140 -150 -160 |-170 -180 -190 -200 -210 -2
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(S)-2-fluoro-3-oxo-3-phenyl-2-(phenylselanyl)-NV-(p-tolyl)propanamide (3t)

0eT—

Value

Parameter

as-20211220-TQF-48.1.1.1¢

CDCI3
292.8
6

1 Title

2 Solvent

Spectrometer Frequency400.18
IH

3 Temperature
4 Number of Scans
6 Nucleus

5

W::.w

)

86'C

rs 60—

alfie

102[1 11230-TIQF-48.2.1.1r

umber ¢f Scaps

ucleus

1 Title

2 Splvent

4

6

(ppm)

ppm)

1

1

° 5

0zt
L= o<t

SYTl

8T

6

.
s6T1 | E:
0°0€1 3

TOEl 7, £

0€el E

00y

Lo 9gerd

1110

romraons

St

m)

J10T

(

1
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FC0'E
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4

7 COT

66+

[&°A) 3

[

8061 —

Lt
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S
Pgrameter Value o
1 Title 25-20211220-TQF-48.3.1.1¢ n KT
2 Solvent cpci3
3 Temperature 293.0
4 Number pf Scans 16
5 Spectronpeter Frequency376.55
6 Nucleus 19F

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
114 ~116) 118 ~120 ~122 ~124 ~126 ~128 ~130 ~132 ~134 ~136 —138 ~140 ~142 ~144 ~146 ~148 —150 ~152 ~154 ~156 ~158 ~160 ~162 ~164 ~166 —168 ~170 ~172 ~174 ~176 ~178
1 (ppm)

(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0x0-3-(o-tolyl)-V-(p-tolyl)propanamide (4a):
O =P~ OS> Ottt T —~A>NOXXNA—~O N on o
A O O i v v nneonnnaol o] ———— O 00 00 00 00~ oo
[N S o o O e T N e e e e N T S S SR R V) IS
RRGRND i i [ AN AN AR bl 15
O\
| /
P ﬂ N M \
Brics caw Y
3 i Parameter Value
o 7as 7s0 7 dodT s T e 7 os \ 1 Title s{20211002-TQF-18.16.1.1¢
i (hoiy 2 Solvent cnpel3
3 Temperature 295.4
4 Number of Scans 16|
5 Spectrometer Frequency40{). 18
6 Nucleus 1H
|
|
|
I
dﬂ Jl J
|
l - L ' ,J ” AL 1
T Vi e N Z Y
=] SRPrP PR S =] =]
= “HFfFa - S
9.0 8.5 8.0 79 7.0 A 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1 0.5 0.0 0.5
£1 (ppm)
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|16t dlo|d ) doldfaNaG=-Hele a
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=== ¢
Parameter Vhllue
1 Tifls fas-R0A1 10[12{TQF-18.{1I7.1.1
2 Sofyant (qDC|
3T [296.1
4 Nymber of §cans 25
I S Sy : q
. Iy
6 Nydl¢us 1
T T T T T
130 138 (3 e Usp| 1 B3 figk A3 |sp] 120 12
c1 b
\ |
|
T T T T T T T T T T T T T T T T T T
210( |20 o | [fsolf| |17 1 0 14 140 po 0| 10 90) 80 7 Ho 10 po 10 0 10
£1 (i)
“
Parameter Value :
1 Title as-20211002-TQF-18.18.1.1r '
2 Solvent CDCI3
3 Temperature 295.7
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 10 20 30 10 50 60 70 80 90 100 -110  -120 -130 -140 -150 -160 -170 180 190 -200 -210

1 (ppm)

(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0x0-3-(m-tolyl)-N-(p-tolyl)propanamide (4b):
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aramgter alu E'
1 Title 00 TQE-I3-1.3.0. )1 1
2 Solven|
3 Tempeffature 294.5
4 Numbgf of Scans 16
5Sp q 564.72
6 Nucle 19]
10 ] 10 20 0 10 5 Gl 90 100 1 1 14 p 16 Il ) 180 190 200 210
11 | e
(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0x0-N,3-di-ptolylpropanamide (4c¢):
SDPD XX PRI NDADS 0RO ~—~RD < 0 0o
33 AIN G =SS S SRoe R & = @
NN NN NN NN NN SO S8 ) S
G NS 1N B AN e 09
SSeg
Fs H
Parameter Value O\
P \ 1 Title as-20211002-TQF-17.13.1.1¢
) \ ) \ J. 2 Solvent CDCI3
\ \ 3 Temperature 295.4
|
= b — é i 4 Number of Scans 16
5 ol . . o . 5 Spectrometer Freqyency400.18
7R 7. 7. 6.9 6.8 6.7 6 Nucleus 1H
£1 [(ppm)
[
|
|
|
A AR i\ A .
|
23| "L & T g
<< P11 < S <
o — T A o o N
8.5 8.0 7. 7.0 6.5 6.0 5.5 5. 4.5 4.0 5 3.0 2.5 2.0 1.5 .o 0.5 0.0
£1 (ppm)
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® 9 PR PHERRSIE YT <
2 Bk FRBRERIAFRRASELEE a
N ST AV AN
lue
Tiitle as-20211002-FQF{17.14 1.1t
Spljent cpgi3
‘ 2961
b 256
1 100463
T T T udleu: 13¢]
135 13 B3 130 129
f pm)
| l
T T T T T T T T T T T T T T
190| 1 170 o 140 13 12 110 10f 80 70 60 10 20 10 0
1 {ppm)
v
Parameter Value Q
1 Title s-20211002-TQF-17.15.1.1¢ -
2 Solvent cpei3
3 Temperature 295.7
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
T T T T T T T T T T T T T T
80 85 90 95 100 105 110 115 120 125 130 140 145 15
£1 (ppm)
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(S)-2-fluoro-3-(4-methoxyphenyl)-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-tolyl)propanamide (4d):

nen—=tdlaoyodleooxn = v o
ebebel rid] RN B R e o N
00 00 00 ¢O O~ 0~ 0y O~ O[S 0~ O O O O [ag Bae} (o]
o o /@/
~ F s
O
o\
L Parameter Value
! L\ L\ 1 Title as-20211001-TQF-12.14.1.1¢
3 = S = 2 Solvent CDCT3
o . — . . o o . 3 Temperature 2943
7.200 7.15 [7.10]7.05 7.00 6.95 6.9 6.85 6][80 6.75 4 Number of Scans 16
£1 (ppm) 5 Spectrometer Frequency600.17
6 Nucleus IH
|
b
L ) .. |
i b
g cg <: o)~ o)g = & g
I 9 N i << <
ls bl o (o o] o en o
T T T T T T T T T T T T T T T
8.5 8 7.0 6.5 5. 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.0 0. 0.0
£1 (ppm)
‘N MERE I PRRIRLRS YR
% B <t = == P [\ GO S| f < e 3 )
% % o © o fo f [0 fin o dlaq+ =4S S
.
N2 i Pl AT = \
o o /@/
< M
~ F s
O
Pytamger v
Title 23-20211001-{1 It o
Splvent cpcl| ~
I ‘1 i 2091
| umber if Schn
‘requeny150.9
T T T IR Nucleus 1
140 135 1B 125 120 115
1| (ppm)
|
|
T T m T T T T T T T T T T T T T T
200 190 1 0 1o 150 14) 1} 120 110 0 90 80 0| 6 50 10 30 20 10 0
£1}||(prjm|
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0
atamdiar alue 2
1 Titl 5-202] 1001{TQE-1p.17.1 ] [
2 Solyent “DA13|
3T 94.
4 Nutpibef qf[Scuts 6
5Sp q 12
6 Nugleu 9F
" )
T T T T T T T T T T T T T T T T T T
10 o 30 10| 50 0 70 80 90| 10 10| 14 130 10 150| 6 7o 180 190 -200  -210
£1f (o

0-3-(4-fluorophenyl)-2-((4-methoxyphenyl)thio)-3-ox

-N-(p-tolyl)propanamide (4e):

CHX—OO0RAWRAN = O "
AT 7= 222X R =~ N
NN NNNNNNG OSSO e I (o] O/©/
B S
F s H
E
Parameter Value O~
1 Title 5-20211008-TQF-19.1.1.1¢
2 Solvent cDCi3
3 Temperature 293.9
4 Number of Scans 16
/ / k 5 Spectrometer Frequency600.17
G 6 Nucleus 1H
N
o
T T T T T T T T
7.22 7.20 7.8 7.16 7.14 7.12 7. 7.06 7.04
£1 (ppm)
| h J{
|
L Jt JL DR N L A s L
i f
q PN G I I
% < SEee < <
q - ol T A o o
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 .5 1.0 3.5 3.0 2.5 2.0 1.5 1o 0.5 0.0
£1 (ppm)
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= e CNEEIETE TN RE O
3 o v — o0 N o M g o~ wy = \H
% ol o © g el el Rl Skl s —|+l= e g
= = = =1
Viglue
Trifl ag-021 J00§{TQF-1
Sqlyerft cpeis
294.8
b ofSca 2
Heftrpmdter 130.91
—— 1 v_/ | e 13¢
T T
33 1
|
1)
|
\ )
T T T
116.0 115.5 115.0
(ppm
) " n
T T T T T T T T T T T T T
200 19 80 15 4 12 1 0 9 70 60 20 10 0
1| {ppm)
T ]
q N
Value g Ky
1 Title as| 1008-TQF-19.§. '
2 Solvenjt C
3T 2
4 Numbgr of Scani| 1
58
6 Nucleys 19
T T T T T T T T T T T
10 0 0 -30 4 -50) -0 || -80| o - -12d |[-130 7q |-180  -190  -200
1 (pm)




(S)-3-(4-chlorophenyl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-o0xo-N-(p-tolyl)propanamide (4f):

eesrToobunun—-ocoxxoxwxanaAad—O (=]
CCQALRYIYIIITT M N— O QXXX T N
BWHXXENENNNENNNNNNNGS S OO IS
N Nt
N ——
o<
Parameter Value
Title 5-20211002-TQF-16.16.1.1¢
Solvent [@eE]
| \ Temperature 295.5
Number of Scans 16
=] =) S
. o )N Nucleus 1H
T T T T T T T
7.45 7.40 1.35 7.30 7.25 7.20 7.15 7. 5
£1 (ppm)
1
|
J h ‘ u ) A
/ 2 L e 1
'y dRhed d A
< < S ccea <% <
o~ (SRS RS o
T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.0 1.5 4.0 3.5 3 2.5 2.0 1 1o 0.5 0.0
£1 (ppm)
a4 el Bl Rt XU G QIR D
o of = = =g = FlH = ol g S| /oo N )
% of o o [olF o) IRES K Ql— =S g S
—
N —y ST ]S
e} (o]
Pgrametgr aluy
1 Title [aj20R11I00R-TQF}16{17.1]1% F's H
2 Solvent d cl
3T 2
4 Nufnber pf Bcas 2
l s Ffequéncy100.43
6 Nupleu 1 Ow
T T T T T U T T T T T
141 144 [139 138 147 (134 135 3f| 133|132 {131 [140] 1}p9 12
£1 (ppm
!
|
.
T T T T T T T T T T T r T T T
190 80 1 16 15 14} 140 110 0 0 7 6 0 0 20 10 0
£1 (ppm)
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"
Parameter Value Q

1 Title 5-20211002-TQF-16.18.1.1 N

2 Solvent cpei3

3 Temperature 295.7

4 Number of Scans 16

5 Spectrometer Frequency376.55

6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T
112 114 116 118 120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152

£1 (ppm)

(S)-3-(4-bromophenyl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-tolyl)propanamide (4g):

h o

S vy N v S 0 —~
QAR T~ =S QR N
L O S L SN N N SN SEVCRRN=Y IS
N\ N e————" o o /@/
Fs H
Br
O\
Parameter Value
1 Title 5-20211002-TQF-15.7.1.1¢
2 Solvent cDCi3
3 Temperature 295.2
A/ A4 H s 4 Number of Scans 16
& = = < 5 Spectrometer Frequency400.18
= < ol
T T T T T T 6 Nucleus 1H
7.6 7.5 7.4 7.3 7.1 7.0
£1 (ppm)

! 'l
L e LYy S &
S §s53493 a
[o I} s e le Nel o
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;
8.0 7 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)
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189.4
I89°
16T S
T6T.7
r132.1
- 131.8
\ 129.8
~117.0
114.9

-129.5

q
o
3|3
[Title
[Sofvent
[T
Yegns
q
T T
1 1 90| 0
1 [dHrm)
Value

as-20211002-TQF-15.9.1.1¢
CDCI3

295.8

16

Spectrometer Frequency376.55

19F

T T T
135 -136  -137 -138
1 (ppm)
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(S)-2-fluoro-2-((4-methoxyphenyl)thio)-N-(p-tolyl)acetamide (4h):

R e % «
Ly o e L R ~ R =) ©° © o o
= Ve N I I
Parameter Value

1 Title as-20211009-TWF-24.7.1.1

2 Solvent cpci3

3 Temperature 293.9

4 Number of Scans 16

5 Spectrometer Frequency600.17

6 Nucleus 1H

B—
| —

S |2.00

$=2ib s d 4
SSesp w0 = S
N NN s [ [
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7. 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.f
- o= apR e < b= fee
el [N AN S e o a T <
© oflo ot g Q== % = 0 S
=== —~HT T - = > o n Q
~ NI NaF N/
Parameter /plue
1 Titl as-20211/0D9TWF-2418.1.
2 Soljyent cDgI3
3 29418
4 Nuthbef qf Scans 256
5 Freqifency150{91
6 Nuglleu 13¢
T T r T T T T T T T T T T T T T T T
18 70 6/ 15 140 13 120 110 100 9 80 70 60 0 Ht 30 20 10 0
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Pgramet Vil a
1 Title a5-20211009-TWF-24{9 I .1t n
2 Solvdnt dpqi3
3T 2pa|
4 Number pf Scan| 1
5Sp. quincyspd.f12
6 Nucldus 1pF
T T T T T T T T T T T T T T T T T
10 0 -10[ | -0 | -B 40 50( | -60 | | -7 -80 D 00 F11j0| 112 FI30 -140Q | 4150 -160 (17 180 -190 -200 -210

(8)-3-(benzo[d][1,3]dioxol-5-yl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-
tolyl)propanamide (4i):

S—ouwmphuan bt oo—O w o
XXXV LT T T QLSRR P = N
[N NSNS OO o n o
e CH N\ B M
< FS u
Parameter Value
O\
1 Title s-20211001-TQF-14.22.1.1
2 Solvent cpei3
3 Temperature 2945
4 Number of Scans 16
O. c. o P ! Y T
ST = . . . . el 6 Nucleus 1H
7.15 7.10 |7.05| 7.00 6.95 [6.90 6.85 6.80
£1 (ppm)
!
I
1 ‘
J\ k . Jm \ N A Al " Ll _
L
Je 't 85 4 & A 4
qe e |99 = < <
A—=3Sda |a~e o )
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 5.0 5.5 5.0 4.5 1.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
£1 (ppm)
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Title as-20p11001-TQF-14{34.] .1
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umfter of|Scpan:
;AL A L uclffus
T T T T T T T T
52.4 16f.2 162.0 161 61.¢ [161) 4| [61.2 61.[o|| 1
et (opnp)
|
.
T T T T T T T T T T T T T T T
200 190 160 50 14 120 11 140 9 70 0 50 30 10 0 10
1 {opm)
i
. o
afarhetpr alu e
1 Title as-2021 TQF-14.23.1.1 '
2 Solven; CDCI]
3T 294.7
4 Numbef gf feahs 16
5Sp quenfly564.71
6 Nucleu| 19F
o y
T T T T T T T T T T T T T
85 9 10 1 5 115 1 145 13 134 1 145 150
£1 | (ppm)

(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-(naphthalen-2-yl)-3-oxo-/V-(p-tolyl)propanamide (4j):
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-129.4

Parameter Value
1 Title s-20211207-TQF-47.3.1.1¢
2 Solvent cpei3
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T T T T T T
100 -102 -104 -106 -108 -110 -112 -114 -116 -118 -120 -122 -124 -126 -128 30 -132 -134 136 -138 -140 -142 -144 -146 -148 -150
£1 (ppm)
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Parameter Value
1 Title ps-20211001-TQF-11.13.1.1¢
2 Solvent @bk}
3 Temperature p94.1
N 4 Number of Scans 13
5 Spectrometer Frequencyp00.17
A [ —
=) 2| 6 Nucleus [T
'\_‘ T T T T
7.6 7.5 7 4 7. 7.2 7.1
£1 (ppm)
iy
|
1
|
} b S L L A e ,,44 —
]
4 ‘TEHT AR o o] q d
= SHS =SR2 < <
— — Hlal & el = o o
T T T T T T T
8.5 0 7.5 7.0 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 15 1.0 5 0.0 0.5
£1 (ppm)
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I Title as-2021 10 1{NQF- 1|15 1} ir
2 Solvent cngis
Temperature 29500
4 Number of Jeans 25
S 150J01
Nucleus 13
| ‘
| . ‘
T T T T T T T T T T T T T T T T
180 70 16/ 130 14 150 12 11 100 90 80) o 50 10 3 20 10 0
1 (ppm|
: -
Paramefer Valu 2 GRS e
1 Title as-p0211¢01-TQF-11.14.1.11) n
2 Solvent cpei
3 Tempergture 294.4
4 Number of Sciins 16
5Sp. q 564.72
6 Nucleus 191
I
|
T T T T T T T T T T T T T T T T T r T T T
10 0 1 20 30 10 50 50 70 80 90 100 || -11 20 -13 140 | -150 {60 -17 80 -190 200 -210
£1 (ppm|

(8)-3-cyclohexyl-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-N-(p-tolyl)propanamide (41):
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Parameter Value
i 1 Title a-20211009-TWF-25.10.1.1¢
\ 2 Solvent docis
i 3 Temperature 242 [N
4 Number of Scans 16
HH I 5 Spectrometer Frequency60.17
g = 6 Nucleus 1H
T T T T N I T T o T
7.8p 7.45 7.4p 7.35 7.30 {25 7.20 7.13 7.1Q 7.05
‘ﬂ
Ji J '
_ (- N
ORI
< A= %
= T T ol T T T T
9 1.8 1.7 1.6 1.5 (1.4 13 |i1. 1.1
| “ . J‘ - Loabhn L A .
2 ErY e d PE NS
=) S P S = e S =)
- AR (K] “ d - ©
T T T T T T " T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5 5. 4.5 4.0 35 3.0 2.5 ‘ 2.0 1.5 1.0 0.5 0.0 -0.5
e — ) N PG = [=) —
I =B g o ¢ o B < 4 "2@‘."2"’.5‘.
== O N ¢ o 40 o ~N —~ | F I el g - v n o
s — = | - = — | H — v <t o (o N o I IS
\ NS / I I S M=
S¥eg
3 N
Frg: B
/oy
1[Fit as-202100p-TWE-29 1. 1.1 oL
2f$olvkn cocf
3 205
4{Nunfbdr bf Bcan: 256
D 3 150.9[1
I 13¢
T T l T
29 28 27 26 25 24
L1
T T T T T T " T T T " T T T T T T T T T
210( [200] @9 180 17 16 150 (140 | [13 12 1 10 9 80 7 50 40| B0 20 10 0 -10
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Ppramej¢r Jalue <l.
1 Title as|202] J{009-TWF-p5.1p.1.1¢ K
2 Solveft cbql
3T 294
4 Number|of § S 14
55y quincyS64.[12
6 Nucldus 19F
T T T T T T T T T T T T T T T
10 0 -10 |-p 3| -40 -5l 460 || | -7 F§0 9 100 {110]| [-120 [-)30]| -[14 150 |-1 -170( 1180 -190 -200 -210

s

fluoro-2-((4-methoxyphenyl)thio)-3-oxo-/N-phenylbutanamide (4m):

Nl o = bl ailo|n < > n % © ©
e R R i e = @@
ol S S N NN N RS B o 9 O
N Ay
F 8
o<
Parameter Value
1 Title as-20210930-TQF-10.1.1.1r.
’ 2 Solvent CDCI3
| J [ 3 Temperature 204.1
| 4 Number of Scans 16
4 A ke \ . A
¥ — — < . N
‘ ik = 6 Nucleus 1M
7|5 7|4 .3 7.2 7.1
) opm
b
i
|
|
b
_,L -, ) - P, " N A 1
g Hd
g SEBR[S d 4
= T =R < <
= difai aif=|ai o m
T T T T T T T T T T T T T T T T
.5 .0 7 7]0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 L5 Lo 0.5 0.0
£1 (ppm)
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1 Title 3202l 0930-TQF10.2.1.1
2 Solvent CP(|
3 Temp 24|
4 Numtfeffof §can 256
5 1301911}
6 Nuclep: 1
T T T T T T T T T T T T T T T T
21 oo 9o 80 7 16 150 || 1fo 30 | |12 10| 10 8 70 6 10 30 E
£1 (ppm)
<
Parameter lue 2
1 Title as-2021093QHTQF-10.3.1.1¢ 0
2 Solvent CDCI13
3 Temperature 294.6
4 Number of Scans 16
5 Spectrometer Frequeficy564.72
6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T T T T
124 -125 -126 -127| -128 -129([}130 -131 -132 -I33 -134 -135 -136 -137 {138 -139 0 F141 -142 -143 -144| -145 -146 |147 |-148 -149
£1 (ppm)

(S)-2-fluoro-2-((4-methoxyphenyl)thio)-4-methyl-3-oxo-/V-phenylpentanamide (4n):
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2
Parameter Value g
1 Title s-20211112-tanqf-40.9.1.1r n
2 Solvent cpei3
3 Temperature 295.8
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T T T T
20 10 ) 10 20 30 10 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

£1 (ppm)

(R)-2-chloro-2-((4-methoxyphenyl)thio)-3-ox0-3-phenyl-N-(p-tolyl)propanamide (40):

faamtatlopbEon—~o0 ®n A= © o
ST N === =S QXX = «
00 00 N I~ N N oof N N N NSNS O - IS 0O 9
[N ¥ AN 0 A '
o H
o
Parameter Valye
1 Title 2s-20211008-TQF-20.7.1]1
——J\Lg A A I\A + 2 Solvent cDCI3
P T T L 3 Temperature 294.1
b ] 222 4 Number of Scans 16
' j J J j j j j 5 Spectrometer Frequency600.17
81 80|79 78 7.7 76 75 74 73 6 Nucleus -
\ |
IV Jk L
H
il 1
= < E
T T T T T AT
7.15 7410 7(05 7.00 6.95 6.90 6.85 |6.80
|
|
| I
|
A
I
-~ _.J J = 'tég (o (R Y .
4 dLBe 44 d b
S Pe@kess 3 =
N F NN NN “ o)
T T T T T T T T T T T T T T T T T T
8.5 8.0 7{5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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B E 3 TFEFALETFE=EF=H=H od i a
e
\ N / I
Phranefer Vilue
Tit 5120211008 TQFP0.$.1|1f
[Sollyent D13
T 9H.
#HNufhber|of Scgns st O,
1 p ety sp91
A .
T T T T
140 135 140 p5 115
£1| (prp)
T T T T T T T T T T T T
200 19) 18 1 5 1fi0 13 20 11 1 0| 6 0 30 20 10 0
£1| (ppm)

(S)-N-(tert-butyl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-3-phenylpropanamide (4p):

O O T IO g by OO O XN N =0V —~ ~t 0
SSSSgnnurlnd g inn T TE Y E[R %% %S = o 9
R R S S S S e L L S S S N NN R RN —
[SRUG NP i S NS S TN v N/tBu
Fs H
OMe
Parametqr Value
[ 1 Title 25-20211209-TQF-23-1.1.1.1¢
N 2y J \ 1 / ) \ 2 Solvent cpci
EX7 7 i i I i\ 3Ty 2929
= =
S ) ) 4 Number of Scarls 16
. = . o — . 5 Spectrometer Fiequency400.18
7.60 55 7 50 7415 7.40 6 Nucleus H
£1{ (ppm)
it
|
il J
M ] L
L
g SO 4 d A d
S Scoco 3 3 = S
(] — AN si k= [
T T T T T T r T T T T T T T T T T
5 8.0 7.5 7.0 5 6.0 5.5 5.0 1.5 4.0 3.5 3.0 2.5 .5 1.0 0.5 0.0
£1 (ppm)
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= = ] o e [ — Kl ol
o
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Parjmgt Vhlu
1 Titl as-20211209-T} b.1.ir
2 Solvgnt cpc3
3T 293.5
4 Nunber of Scans 25,
58 100.63
J 6 Nucleus 13
T T T T T
B. 1625 || 142, 161.5  14ilfo| 160.]4
1 orf)
i | | \}
|
\ )
T T T T T T T T T T T T T T T T T
210 | 20 190 18 170| [l e 150 10 Lo 120) 10 00 80 70 50 ko 20 10 10
£1 |(ppm
“
Parameter Value N
1 Title 2s-20211209-TQF-23-1.3.1.1¢ n
2 Solvent cpei3
3 Temperature 293.1
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
T T T T T T T T
110 115 120 125 130 135 140 145 150
£1 (ppm)
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($)-N-((3R,5R,7R)-adamantan-1-yl)-2-fluoro-2-((4-methoxyphenyl)thio)-3-oxo-3-

phenylpropanamide (4q):

~ OO Q0 W o =00 00|~ O o~ P — — O\ DOl == O N
LR R X N ® SRS oo
[ O A T s S SN SCRRNC| INCRRN=Y o ) A== = === 0 0O
PRNENRNEN e _ 9
PR N & L Ad
X N
Fs A
Parameter Value
1 Title as-20211210-tqf-44-1.1.1.11
2 Solvent cDpCi3 OMe
3 Temperatur¢ 292.8
4 Number of $cans 16
5 Spectrometdr Frequency400.18
6 Nucleus 1H
I i
S o e /
— o
. . " . . g}
0 7. 5| 7150 7.45 7.40 jr&R T
TT (ppm) =] e =
« ) i
T T T T T T T
2.1 2.0 1.9 1 Ly 1.6 1.5
£1 (gfpm)
i
I
J ‘ UI
\ e
P ) & ™ 2L
Nid < < S =<
o) — o o O
. . . . T . . . . . . . . . .
8.5 7.0 6. 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 Lo 0.5 0.0
1 (ppm)
— g < Moyl /& — =} of
g & o o |+ Kledld {5 o & of & b > [0 g —[n
& & g o [¢ Rl 0 & & = B g I o |l 0O 0O
S g2 Pliekefy = S o T2l
h
/ HSES \ [/ / < -
Fs A
/plge
1 [Tl as-202/ 1R/1ptgf-4441 2] .1
2 Baljer cpdql OMe
31 293.
4 bgr of|Scarjs 256
58 Fi ity 100.63
6 leys 13C
] f
|
. : T T T . . | T T T | T : T .
21 00 9 180 1 140 140 13] 12 1410 80 0 6 5 3 2o 10 0 10
ifl8 bpn|)
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<
Parameter Value 4
1 Title s-20211210-1f-44-1.3.1.1 n
2 Solvent cpei3
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency376.55
6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T T T T T T T
92 94 96 98 100 102 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132 134 136 138 140 142 144

£1 (ppm)

(S)-2-fluoro-2-((4-methoxyphenyl)thio)-3-0xo0-N,3-diphenylpropanamide (4r):
0 O A o P 0 &+ 0 —_ A= O Q9 N & — —
EERANRTITINIARRINSERE==R <
% 6 N~ (SO SN NS~ oo ~ OO )
N2 g -, e —— s T fo) o) /@
XN
Fg H
O\
gl AR ;
g = Y 1 Title a5-20211008-TQF-21.10.1.1¢
< < N 2 Solvent [ehlek]
L L I A B L —q T 3 Temperature 2943
8382 Bl1 80 79 7.8 7.7 7.6 m4 M3l 7.2 4Number of Scans 16
5 Spectrometer Frequency600.17
6 Nucleus 1H
JJL *
n_ .
& Y oy
<3 S B
N\ o T T T T \\.
73(]|7 7.1 |70 69 | |68 |7
L J A WL _ . _.J_, _ _ _ . 4 . —
2L gxa B d
3 SRcES S S
N o =N NN - q o
‘ ‘ : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
15 8. 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0
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argmeter Value
1 Title 4s-20211008-TQF-21.11.1.1r
2 Solv¢n 'DCI3
3T 295.1
. l " 4 Num| off Scgns| 256
5 50.91
T T T T 6 Nuclpul
142 ko] s 13p)|l4sl | b2 | dGol| |7k
: : : : : : : : : : : : : : : : :
19 18 17 50 | 4 iso| 20| | 14 w00/] o |8 70 6 50| | |4 3 20 10 0
4
=)
g
: : e e R A m : : R
2 6 -90 194 o8 || o2 Hoe || -11d 114 | |-118 [l[[F22] [H2d || -13 134 -138  -142 -146
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(S)-2-fluoro-N-(4-fluorophenyl)-2-((4-methoxyphenyl)thio)-3-0xo-3-phenylpropanamide (4s):
0 KNS oI SN oo O 0 X0 v-o vy
SHACVM M FIITIITAAAAS G a0 R &
% 4 =N~ NN NNENNNN S S B6 8 o E
RN ANt A il P :
& N
FFsH
O\
i Parameter Value
1 Titl -20211008-TQF-22.13.1.1
L . S !
T ’—°r4 T ?? :T 3 Temperature 294.0
2 < < 2 2 : 4 Number of Scans 16
T = T T = T T T 5 Spectrometer Frequency600.17
8.1 8.0 .9 78 77 76 715 74 7 7.2 6 Nucleus H
i M
I &
i <
T T T T N\
7.00 6.95 6.90 6.85 6.80 6175
ol l |
3 SR o Y
B 23232
) - LNl
8.5 “&0 7.% 7.0 6.5 6.0 5.5 5.0 4.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
oo o ey H 4% o |
g8 cdc|gd g 94 5 N F
N G T T -
N
FFs H
O\
J argmetpr Value
l 1T asrP0211008-TQF-22.14.1.1
2 Solen qpci3
T T | 3T aHf1
135 30 5 1po0 15 nUthodr of se 1
5 156¢.91
6 Nifdlleus 3¢
| e ‘ '
21 0 190 80| 170 [[160] | (15 40 || 1 1o 0 90 80 7 60 5 4 3D 0 10 0 -10
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£1 (ppm)

S140

i <
Ol =
i q
jug
1 Title| st202 J[100RHTRF-221
2 Solvent CIDCI3|
3 Temperatur] 4.3
4 Numper of Scg q
58 14.72]
6 Nucleus
T T T T I T T T T T T T T T T T T T
-5 -2 3501l Ho |45 455 460 -700l-75] -80 -85 90| {95 -100 -1o| § -12p -125 -130 -135 -140 -145 -150
o nCnm s o= o <o © %o
S823RMIIIaAa £ dd§=~===232 239
P NN NONININSHOHOHOHROI e aaa 332
N —— |/ T ~-
o
1 pdata/ 1 Ph
2 enon
; Femperature 204.7
i Number of Scans 6
s Spectrometer Freauency 400,18
s Nucteus e
/\ﬁ \A
& d
=N g
T T o T
7.70 7.50 7.30
i (ppm)
Il
[
|
I
I
il
J | ] | "
L
NES & g =
S < < < -
(e I Ke INa\] — [\l o
. . . . . . . . . . . .
9.0 8. v.5 7.0 .0 5. 4.5 4.0 3. 3.0 2. 0 1.5
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| I L
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T T T T T T T T T T T T T T T T
210|| (20 0 8 170 | 160 150 1 120, 110 |100 0 0 70 5 4t 3 20 10 0 -10
£1| (ppm)

o
%
ja
T T T T T T T T T T T T
20 0 -20 -40 -60 -80 —10| -120 -140 -160 -180 -200 -2
£1 (pppm)

(S)-2-fluoro-N-isopropyl-3-oxo-3-phenyl-2-(phenylthio)propanamide (4u):
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(S)-N-cyclohexyl-2-fluoro-3-oxo0-3-phenyl-2-(phenylthio)propanamide (4v)
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210 HpO 19 180 1 160|| 15 130|[ 12 1 00 9 7 60 5 gt 20 10 0 -10
1| (ppm)
N
N
Q
Vaiue
| rive pdaca/ 1
2 Solvent coen
3 mperatu 2053
i 16
s 3765
o tor
T T T T T T T T T T T
-75 -85 -95 -105 -115 -125 -135 -145 -155 -165 -175 -18
£1 (ppm)

(R)-4-benzyl-2-phenyl-4-(phenylthio)oxazol-5(4H)-one (6a):
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N

Value
as-20211207-TQF-46.1.1.1

CDCI3

Parameter

Title

Solvent

2929

Temperature

Number of Scans

Spectrometer Frequency400.18

1H

Nucleus

T

10

\F-46.

1207-

i —

f Scans

60

Til]

Nt

=

[ F20T

108 —

0°C]

0°S|

7.10

15

7.

7.20

0°S
0°€

(pjpm)

1

00

((prjm

f1

110

09 —

12

2

v
~
L

€5°L

0°¢|

7.25

7.30

35

(ppm)
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00T

0°C

119
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T
81
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1

T
190

oL
1oL
L9L?

7.40

9.

T
20
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(R)-4-benzyl-4-(phenylthio)-2-(p-tolyl)oxazol-5(4H)-one (6b):

O WVl — O WV OO N v Al O o
Vi nn Ao O v | o
R O N T S S S (S S S A enlen en o
e [ ——"" P
Paratheter Value
1 Title s-20211025-TQF-31. 111t
{ J J\ 2 Solvent cpCi3
ﬁﬂ U 3 Temperaturd 294.0
r 4 Number of §cans 16
T oo 5 Spectrometdr Frequency600.17
= = = =3 6 Nucleus 1H
ooy T — A T T
7.5 7.4 1.3 7.2 7.1 7.0
] f
N A
2
<
T T T T oL T T T T T T
3.58 3.56 3.54 B.52 3.50 3.48 3.46 3.44 3.42 3.40
I | J ‘ )
£ 4T 2 g
NN e \ )
T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 S 6.0 5.5 5.0 4.5 4.0 .5 3.0 2.5 2.0 1.5 1.0
o T neh T Pt — 00 A
v D EE e P g AL 6= E 2 =
©~ o] < | SIS LIS S N B I o I o I o B e | = —
— = = = e = e R = = = = - [ (o]
. — ‘ ‘
Tardmeter Value
1 Titl ab-20311025-TQE3 )| il 1
2 Solvent| fisle
’ 3T 203
| 4 Nunjbef of|Scans 254
— L LU ‘\_Jk_z 5 Fregh¢ncy1{50(.
6 Nucleu: 1B
T T T T
13015 129.5 128.5 127.5 126.5
L D L l
T ‘ I
T T T T T T T T T T T T r T T T T T
180 70 160 50 4 3& 120 110 100 9 80 10 b 0 40 30 20 10 0
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(R)-4-benzyl-2-(3,5-dimethoxyphenyl)-4-(phenylthio)oxazol-5(4H)-one (6¢)

—

OMe

MeQ

Value
as-20211103-TQF-36.1.1.1¢

CDCI3

Parameter

1 Title

\/ \\/\

2 Solvent

3 Temperature

16

5 Spectrometer Frequency400.18

4 Number of Scans

1H

6 Nucleus

o s

.16 7.14

7

(ppm)

1

=109
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1

— =860 ©

—— F¥00C

OMe

MeQ
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20
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9Ty —
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9°6S —
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i
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0 8CT
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8Tt

Toct
9°6CI

—

P 0el

9'eel
I'Lel

S

128.
(ppm)
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09T
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—== | Lios

e
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(R)-4-(4-fluorobenzyl)-2-phenyl-4-(phenylthio)oxazol-5(4H)-one (6d):

L 7.10
L6.82
L6.81

3.45

—

=
| =

o
"
el

3.37

-

rivey

2.00]

X
N

=] [=——
o {00
o .00 [F=

Spectrometer Frequency600.17
Nucleus 1H

Parameter Value
Title as-20211025-TQF-32.7
Solvent cpei
Temperature 294.0
4 Number of Scans 16

00

3.6

=

==

2000  |[————

2.00=
2.00=
4,007

T
8.5 8.0 5 7. 6.5 6.0 5. 5| 3.0 2.5 2.0 0.0 -0.5
! S = BBt R R
@ (S RlHo e oo 6 < ]
Sl [[SER|lfEmHadddaqs g z ;
\ N
Value
TTift 110 st
2 Sqlverd i3
T
3T
3 4 Nympe(l bf Scans
5 91
6 Nyjcl
T T T T T T T T
180 17 7! ol 50 4 20 0




™~
. o
1 Tidl as-200] 1026LFOF-3219. 1.1t B
2 Sole cpe
3T 294
4 Nunjbifr bif Sogns 16
5 qudrieys64.70
6 Nuclefls 19F
T T T T T T T T T T T T T T
10 0 -1 -2 B 44 =50l | [[-60 70 -§ FI 0 411 12! -1 -14 -1 -160 |-170 || -180 -190 -200 -210

(R)-4-(4-bromobenzyl)-2-(4-fluorophenyl)-4-(phenylthio)oxazol-5(4H)-one (6e):

4
[=))
<
~

S O X X &l 91 0 g 0>~ ol —~|0r O [ Rl el
AR R R N N A A
NS oSS I N S s L S N N Iy ~ e enfn en
Tt i WH AN % A . -
E
K k NM J "L ' Parameter alue
H = as- - -
I‘ ’—cr‘ J‘ ’;—‘ ’—'—‘\_‘ ?6 1 Title as-20211025-TQF-34.13.1.1
> ‘=' ==' 3. > Q Q 2 Solvent CDCI3
£ T £ T " T—o-ele) 3 Temperature 204.2
1.7 7.6 7.5 7.4 1.3 7.2 7.1 4 Number of Scans 16
5 Spectrometer Frequency600.17
6 Nucleus 1H
AN
ANWIN
&
<
o
T T T T T
3.55 3.50 3.45 3.40 3.35
l) . AL 11
] o
P EEEEEE
O. O. O. S e
NN N A A
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 4 6.5 6.0 5.5 5.0 4.5 4.0 3% 3.0 2.5 2.0 1.5 1.0| 0.5 0.0 -0.5
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N o0 || i ilE= =]
g < P =11 = <
£ O |\ ililEs N = =3
— H = |F = A= = B3
I || =11
4 Value
1 J A 1 Title asf2020111025-TQF-34.14.1.1
3T 24s.
J j J J 4 Numbg of|Scar| 246
133 13 13 13| 129 1. 127 5 140.01
6 Nucld 1c
T r T T T T T T T T T T T T
18 70 11§ 150 14 130 120 11 10 90 8} 6 50 4 3 20 10 0 -
s
Parameler Valye by
1 Title - 045-TQF-34.15. | JIt n
2 Solvalyt CD(
3T po4ld
4 Numljr of Scgns| 6
5 g
6 Nucldjls 9F
T T T T T T T T T T T T T T T T T T
10 0 10 42 -3 -40 -5 - -70 -80 -90 | | H10} -110 -)2 -130 |-140 -15 -160 -170[ [[-180 -190 -200 -210
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(3S)-adamantan-1-yl (25)-2-((S)-benzylsulfinothioyl)-1-oxo0-2,3-dihydro-1H-indene-

won o AR T NN~ O —~ = Q — QN 00 o0 o wn o — <t g e
x x© NN EEIpaaNaN——9 Oy ® 00 5 Iy 0 il bl i
~os o~ ~ o~ ~ N N N N N e en en e en AN = — o
——e e e _ ——— —\ S | = o
e
7 SsBn
Parameter Value
1 Title tanqf-20211222-52.1.1.1¢
) ZSolvept TDCT3
& . . . 3 Tempprature 2924
o 3.7 3.6 3.4 4 Number of Scans 16
£1 (ppm) 5 Spectfometer Frequency400.18
6 Nuclefis 1H
n
!
l  —
=
“
g T T
7.15 7.05
£1 (ppm)
|
h
f
J‘ i\ |
A RN i
o — 1 [0 coo g
S S 33 @
= = §{ | &= 5
T T T T T T T T T T T
3.5 6.5 6. 5.0 1.5 1.0 : 3.0 .0 1.5 1.0 0.5 0.0
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o =] o < v 4 &
o6 e < & od| | id 1 I R
& o R ] i l® ¢
+ = 29 TE B A 3G o | AR IS P
S EEIEY \ / A
E L 1COAd
7 SsBn
%
1Tilld 2021132
2 $d|vent IhC
3T 9p.1
4 Niinjber of 5
5 0p.6
6 Nijfe|eus 3c
fond
T T T
137 136 28 27 24
. bl "
= " !
T T T T T T T T T T T
21 o 60 141 10| || |1 1 0 70 30 20 10 0 10
[t ]| Goom)

S151




(2S,3R)-2-fluoro-3-hydroxy-2-((4-methoxyphenyl)thio)-3-

mnalf— o PPN IR0 O0O O~ =N O~ O (=3
PoafaflEEdEAadddddaaaagddasadaxsees s N OH O
~ = ~ ~ O O 1 S S N e e S e S N R - RN RN RN ~
Cld o BN 8 O N o N i s dr i S A S
— —— — . N
Fs H
\ / OMe
N
i i\ f\
. 7\
S }\
T T T T T T T /
5. 4 5.4 . 44 42 |5. 40 |5. 38 5. 36 5.30 &
T (ppm) <
o
T T T
2.30 5 2. 20 2.15
£l (ppm) Parameter Value
1 Title 25-20211209-TQF-45.1.1.1
2 Solvent MeOD
3 Temperature 2026
\ 4 Number of Scans 16
&L A LA J \\r\ 5 Spectrometer Frequency400.18
Y i i 1 ( W [t | I N 6 Nucleus 1H
= - o q
r T l i T T T
7.60 7{55 7. po 5 7.4 7.35 b3 [7. 25 7.20
£1 |Gppm)
I
I
|
|
I
| | v . ‘
HiH
IS AR 4 &
SHINE 3 a s S S
(o] =l 1| — — [32] o
T T T T T T T T T T T T T T
8.5 8.0 7 7| 6. 6.0 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
<[ o N wSIME ST
v M — o6 oy <ff AN |5 [ — Oy [ bt
o O N jen e [N SNl — = Nol's) [ =)
g Jad R i QA A e o il 2 X 2
N e B =R T N~ | |
OH O /O/
3 N
-
el / ’A/\/I OMe
L = LA\ ) . N
T T T T
166.0 1pp. 8| 165./6 165. | 1f5. 0 | 164 1|54. T T T T T T T T T M T
1 [(opp 128.5 128 4 28. 1 27. 1
£1 (ppm)|
Paran{fter Value
1irfu 25-20211209-TQF-45.2.1
2 Bdifent MeOD
3 2033
4 Nbiber of Sans 256
5 3 ¥100.63
6 Nhidleus 13¢
|
I
; L L
t
T T T T r " T T T T i T T T
170 1640 150 4 131 12] 110 190 )0 8 7] 5 40 20 10 0
f} | ()]
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Parameter
1 Title
2 Solvent
3 Temperature
4 Number of Scans

Value
as-20211209-TQF-45.3.1.1¢
MeOD
292.9
16

5 Spectrometer Frequency376.55

6 Nucleus

19F

-150.3
-153.5

T T T
147.0 147.5 148. 0

(35,45)-3-fluoro-3-((4-methoxyphenyl)thio)-4-phenyl-1-(p-tolyl)azetidin-2-one (11):

148.

5

\ 4
I
T T T T T T T
5 -150.0 -150.5 ~-151.0 -151.5 -152.0 ~-152.5 ~153.0 ~15B.5
£1 (ppm)

00 O d = O O P N0 P 0T (=3 w o
RRIRE R R Y a * A
0~ o~ 0y Ll Ll ol ol & M N A o X wy o o
< B P N i S
Parameter Value
1 Title 25-20220119-TQF-M.1.1.1
I 2 Solvent cpCi3
/J 3 Temperature 291.2
A i N 4 Number of Scans 16
AT — Y 5 Spectrometer Frequency600.17
(= o ) e
o] 1 4 H It 6 Nucleus 1H
T T T T T T T T
7.35 7f4q0[ 7.25 7.2 7.15 7.1 7.05 7. 6. 99| 6.90
1 (ppm|
[} |
T
L ) o |
Lt sl b
P ErE s X X
S8§ T d 3 S S
o en o — — - o o
T T T T T T T T T T T
7.5 7.0 6.5 6.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 .5 0.0
£1 (ppm)
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|
\h l Ll
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160 15 4 11 12 | 90| 8 70 i 10 10 3 20 10
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E
amet Vil
1| Tjtle a5-20220119{TY
2 Spivent nqi3
3} D1k
4 Nlimiper! bif Sdanis 6
5S a 6472
1clduy 1jol
" . e n J " .
: , it iy Iiianioy "
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10 0 0 20) 3 10| 60 o 100 o 2 3 1 150 60 7 80 190 -200  -210
£1 (ppm
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RN e B R ——
O  Bn
N)_‘COOH
H SPh
Parameter Vlue
1 Title 1anqf-20220104-50.1.1.1¢
i 2 Solvent Acetone
/ \/ / 3 Temperature 292.6
J | A \ 4 Number of Scans 16
g b N 5 Spectrometer Frequency400.18
bo S 6 Nucleus 1H
7.6 14 7.3 3
(1 (ppm)
i |
|
- ————— J . . " _EL. —_— _s.j
< <
T T T T T T T T T T T T T T T
0 5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 0.0 -0
£1 (ppm)
< Blafthie oo He
H =) F Do g o £ " o
9 e e S Hs Ba Na! 8 - 0
i A QAT A i | G g (R R M B |
Ji i | A L
=l
O  Bn
N)_‘COOH
H SPh
] WL___A,,LW o] avL JL_.I
T T T
32 131 1 129 128) 12} lus
1 (ppm) 1 Tid tanq{-302201104-500p. 1§ 1¢
Pl $plvient Acet
293.
i Nunibar pf Schns 256
q 100.
cle 13C
|
|
| ] |
I ‘
T T T T T T T T T T T T T T T T T T
210 |2 19) 18 70 | 160 150| 14 130 10| 100 90 7 50 5 40 10 0 -10
1| (orfm)
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Methyl (R)-2-benzamido-3-phenyl-2-(phenylthio)propanoate (13):

R el B BB a B IGI\F[n S PG 0o O wnwn <t OO g
nIITI R aaddNaf Tt~ =222 =S W wnn
[ N ~oSo o e~ o~ [N N T S o SN S S S T e S NS fo) B
—— R - Rl I n
N)—-COZMe
H SPh
| ‘ Parameter Value
\, ) 1 Title s-20211217-taqf-49.7.1. 1t
2 Solvent cpCi3
gj M 3 Temperature 2913
o = o)
I o - S 4 Number of Scans 16
B B Bl 5 Spectrometer Frequency600.17
| | {opm 6 Nucleus 1H
| i H
l P | I\ A
NR= I 4 2
H ) < %@ <
v o —_ P
T T T T T T T T T T T T T
8.0 7.5 7.0 E 6. 5.0 1.5 4.0 3.5 3.0 2.5 2.0 1.0 0.5 0.
£1 (ppm)|
of | Qp (DN S
a 4 %Y 5 | on (=]
§ 9 SLELESE R 2
i eficiaiklliy SRS Q a o Bn
T Ya NJ—COZMe
H SPh
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T T 1 aluc
138 137 |[|2 35| 134 133 B1 130 {129( 14 R 6
. 1Tt 20| 1P {7-taqf-49.8.1.1¢
S |3
BT pop 4
Sedn Pl
1
13
. " n
Y
T T T T T T T T T T T T
210 200 190 8 [70 g 1}t 130 121 1 0 7 E 4 10 ] 10
f ppm)
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ethyl 2-fluoro-3-o0xo-3-phenyl-2-(phenylthio)propanoate (15a):

L4.04
1.08
Y

T R e R T
523388 RHnIIITIITIqNMAa——o o= d oo ==2=283833855353
00 00 00 00 [~ I~~~ Ll T A i i B A S R T A A
SR SRR AL AL AR AR PR EE RS A
1 Tide (anqt20220708-¢|1.1.1
2Solvent cpens

3Temperature  292.7
4Number
5 Spectrometer Freq@mty

6Nucleus H

£ Scans 16

L
< QN T T T T f T
A w e w 4.18 4.14 4.10 4
7.60 7.55 7.50 [7.45 7.40 7.35 N
f1 (ppm)

£1 (ppm)

2.061 ‘ =

0 8.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.
f1 (ppm)
<o © < + o di o [d ~|4
oo < < E < ol $ g S|uf o *
xx 22 il TSRS, 2| 9 <
N4 v B Nrngere Vi [
Vriaf thodit 0220700 het2 . 1r
2ot ehe okt
s -
anuer of scans5d
ss Fredod
oNudids 3
AP s B P v
i J
188.0 187. 4 187.|12 186. 8
f1 m) IR 1A
136 |11 134
f
N Tl WWJ P A Y
T T T
165. 0 164.|5 164./0
£1 | (ppm)
]
H I ‘ i
T T T T T T I T T T I T
190 180 17 16 150 14 1 12 110 100 0 70|
£1] |(gpm
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Phrafeter Value
i[rive s-202p0708-T
2solvept cpen|
3 2024
aNumbler ¢ffScans 16

S Fregeees|
ofNuctels 1987

F-ORT.1.1.1

-127.16

10 1 20 3 40 50 fo 80 90 10 1 120 130
£1|| (ppm)
tert-butyl 2-fluoro-3-oxo-3-phenyl-2-(phenylthio)propanoate (15b):
£8833388083358RRARENRNRRRRARSYeRE99993338330333433400457
SRR N ROR N IV IV IGININ I i Pt e
G BAANANA b -
[0} [e]
Ph (¢]
F SPh
) \’/\ f\\ /\ /\ PA« J{k A
o\ DASSEY:-ACARY
4 R L e
V.60 7.50 71 40 7.30
1 (ppm)
g L |
4
2
[o)}
.0 .0 6l 0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 -2.0
£1 (ppm)
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E << RRAQES | (23 S
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rfie faled 1
Spivent i3
T o
Njimbter off Scans st
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T
33 131 1P 47
1| (ppm)

ol
—

bbb } SN LR AL AL 1 S e

T T
Do 8 17 160 | 15 110 30| {120] |110 |100 9 8 7 5 41 0 20 10 0 -10
£1 (ppm)
12
<
Farameter Vatue
' pdatal 1
2 cpen
3 2050
4 ie
s keometer Frequency 376.55
Nuckus 1o
T T T T T T T T T T
-20 -40 -60 -80 -100 -12 -140 -160 -180 -200 -2
£1 (ppm)
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16. Copies of NMR spectra for the NMR study of substrate and G-Ra-pCF;

| M 3
JJLW EY . o o
oy
W M fﬁ I ) PhMo
I B JANIN W1V |V A F
| ol 1 L G-Ra-pCF 3
Ik AL ) -Ra-pCFy
; ; ;
) 7.5 7.0
L O jeem )l LAY L
L3
[N N /N . W PN
ﬁ L2
I | L Jon N G-Ra-pCF;
‘ ) L1 L2
| \ . A LN
—t——————— ;
‘ 5.2 4l8  4l4] | 4.0
] Il N A
I\ U 1) wpm | | ! A i\ AN
L3
L o o J<
) Ph)K')LO
i F
.
A | L1
I 1 G-Ra-pCF;
; ; ;
6.0 5.9 5.8 .1
777777777 /AL,,, ] ,A‘ ]KV I ,j}L« 1 (ppm)¥‘” L Y R \,‘\/\J' NN

Lo o o
Lo \
| 1 h . ol
i ) . ) W S
F —_—
F1 Pl G-Ra-pCF, r2
1 JL }’L A
T T T T T T i i i A
6.4 6.3 6.2 61 (6.0 5.9 55 50 45| 4.0 j }N‘
1 (opm M ‘M £1| (ppm) ’k i
I Ao
r\ | ‘\ j L L AN | \ ML \“} U’M L
| L2 f’\\/ 1 |
« }w | J Y I M2
" o M iR ‘ . /A Ja
— VIV ~ —
L1 G-Ra-pCF;
F1 F1
ki =
T T T T — —
8.5 8.0 7.5 7.0 T ‘ ‘ ‘
2.0 1.6 1.2 0.8
1 (opm) | 1 (ppm)
Jdp M AL [ A . WM .
.5 1z.5 115 10.5 | 9.5 8.5 7.5 o5 55 15 35 2.5 15 0.5 -0.5
£1 (ppm)
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17. Analysis Results of 2D NMR Spectra of the Product 3h (After Recrystallization)

21 23
20
19
18
1 14
13
O 46
Number of atom H (ppm) C (ppm) Number of atom H (ppm) C (ppm)
1 8.0 129.1 13 - 160.4
2 7.3 127.5 14 6.7 113.8
3 7.5 133.2 15 7.4 137.3
4 7.3 127.5 16 3.6 54.3
5 8.0 129.1 17 - 132.6
6 - 132.2 18 7.1 119.2
7 - (189.2, 189.0) 19 7.0 128.5
8 - (105.3, 107.0) 20 - 134.0
9 - (160.6, 160.4) 21 7.0 128.5
10 - 116.1 22 7.1 119.2
11 7.4 137.3 23 22 19.9
12 6.7 113.8 - - -
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SQQ®XMTTHNn TS ON N i o
LR N S S S S O e S S N N N S VRV i «
Y et
A
o 0
] | ‘ &
\ Y g | Il
A /\ } \/ ,_/ 4L
AV I I
< < 0\, P
— o — 5 d N
T T T T T T T T T T T T T T
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