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General Experimental Conditions

All non-aqueous reactions were run under an inert atmosphere (argon) with flame-dried glassware, using
standard techniques. Anhydrous solvents were obtained by filtration through drying columns (THF, CHzClz,
DMF, MeCN, EtOH and toluene) or used as supplied. Reactions for the scope optimisation were carried out in

sealed Biotage microwave vials.

Flash chromatography was performed using 230—400 mesh silica, with the indicated solvent system according
to standard techniques. Analytical thin-layer chromatography (TLC) was performed on precoated, glassbacked
silica gel plates. Visualization of the developed chromatogram was performed by UV absorbance (254 nm)

and stained with aqueous potassium permanganate solution or a ninhydrin solution in reagent stain.

Nuclear magnetic resonance spectra were recorded on 400 MHz spectrometers. The frequency used to record
the NMR spectra is given in each assignment and spectrum ("H NMR at 400 MHz; *C NMR at 101 MHz; "°F
NMR at 377 MHz). Chemical shifts for '"H NMR spectra are recorded in parts per million with the residual protic
solvent resonance as the internal standard (chloroform: & = 7.26 ppm, D20: & = 4.79 ppm). Data is reported
as follows: chemical shift (multiplicity [s = singlet, d = doublet, t = triplet, q = quartet, quint. = quintet, m =
multiplet and br = broad], coupling constant (in Hz), integration and assignment). '*C NMR spectra were
recorded with complete proton decoupling. Chemical shifts are reported in parts per million with the residual
protic solvent resonance as the internal standard ("*CDCls: & = 77.2 ppm). Assignments of "H and '3C spectra
were based upon the analysis of 61 and J values, as well as DEPT, COSY and HSQC experiments where
appropriate. For clarity NMR spectra are displayed as follows unless this would obscure signals: '"H NMR
spectra are displayed between 10.0 ppm and 0.0 ppm; *C NMR spectra are displayed between 210 ppm and
0 ppm.

IR spectra were recorded as solids or neat liquids on an Agilent Cary 630 FTIR spectrometer and are reported

in wavenumbers (cm™) to the nearest integer.

High-resolution mass spectrometry (HRMS) analyses were performed using electrospray ion source (ESI).
This was performed using a Waters LCT Premier equipped with an ESI source operated in positive ion mode.
The software used was MassLynx 4.1. This software does not account for the electron and all the
calibrations/references are calculated accordingly, i.e. [M+H]" is detected and the mass is calibrated to output

[M+H]. In the cases where this software is used we report the HRMS as [M+H].
All melting points were determined in open glass capillaries and are uncorrected.
Reagents: Commercial reagents were used as supplied or purified by standard techniques where necessary.

Observed optical rotation (a’) was measured at the indicated temperature (T °C) and were converted to the

corresponding specific rotations [a]'o in deg cm? g™, concentration (c) in g per 100 mL.

HPLC analyses were carried out on an Agilent 1260 Infinity Series system, employing Daicel Chiracel columns.
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General Procedures

General Procedure A: Synthesis of racemic sulfonimidoyl fluorides

Selectfluor (1.32 g, 3.75 mmol, 1.5 equiv) was added to a solution of sulfinamide salt 1a-b, S4b-g (2.5 mmol,
1 equiv) in DMF (13 mL, 0.2 M) at 0 °C and warmed to 25 °C for 18 h. H20 (25 mL) was added and the aqueous
mixture extracted with EtOAc (3 x 25 mL). The combined organic layers were dried (Na2S0.), filtered and the
solvent removed under reduced pressure to give the racemic sulfonimidoyl fluorides 2a-h which was typically
used with no further purification.

General Procedure B: Synthesis of racemic sulfonimidamides

Amine (0.50 mmol, 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution
sulfonimidoyl fluoride 2a-h (0.25 mmol, 1 equiv) in THF (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h.
The solvent was removed under reduced pressure. The resulting residue was then purified by silica flash
column chromatography as described for each entry to yield the sulfonimidamides 3a-3aj.

General Procedure C: Synthesis of enantioenriched sulfonimidoyl fluorides

Selectfluor (0.71 g, 2.0 mmol, 2 equiv) were added to a stirred solution of sulfinamide salt 1a-b, S4b-g
(1.0 mmol, 1 equiv) and potassium acetate (0.20 g, 2.0 mmol, 2.0 equiv) in ethanol (5 mL, 0.2 M) at 0 °C and
slowly warmed to RT over 24 h. The reaction mixture was quenched with water (10 mL) and diluted with CH2Cl2
(10 mL). The mixture was extracted with CH2Cl2 (3 x 40 mL) and the combined organic layers were dried
(Na2S0a), filtered and concentrated under reduced pressure. Typically, no further purification was required
giving sulfonimidoyl fluoride 2a-h.

General Procedure D: Synthesis of enantioenriched sulfonimidamides

Amine (0.50 mmol, 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution
of sulfonimidoyl fluoride 2a-h (0.25 mmol, 1 equiv) and LiBr (43 mg, 0.50 mmol, 2.0 equiv) in MeCN (0.83 mL,
0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed under reduced pressure. The resulting
residue was then purified by silica flash column chromatography as described for each entry to yield the

sulfonimidamides 3a-aj.
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Initial route to racemic sulfonimidamides using Procedures A and B

General Procedure A General Procedure B
(0] O NB NEt;3 (2.0 equiv) 0
"o Selectfluor (1.5 equiv) A amine (2.0 equiv) W\ I,NB?(C)
“NBoc ~F N
® DMF (0.2 M) THF (0.3 M) é
Na 0°Ctort,24h 80°C, 24 h
0,
(rac)-1a 98% (rac)-2a
Q\ ,NBoc Q\ JNBoc O\\ UNBoc
N N AN N /W
H H
(rac)-3a: 77% (rac)-3b: 65% (rac)-3e: 42%
O\\ NBoc, O\\ NBoc O\\ UNBoc
N7 : N7 °N
H I |
(rac)-3f: 54% (rac)-3h: 74% (rac)-3i: 61%
O\\ ,NBoc Q\ NBoc O\\ UNBOC
! 0 @
Lo
(rac)-3j: 68% (rac)-3k: 64% (rac)-3l: 78%

o,y agee ()
\N/\ /©/ N N
__NBoc Me O
(rac)-3p: 74% (rac)-3s: 60%
Reactions were performed on a 0.25 mmol scale. In each case, the racemic material was remade in their

enantioenriched form using General Procedures B & D. The experimental and analytical data are given later

in the Amine Scope section of the Sl (p S14)
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Synthesis of enantioenriched sulfinamide salt ((S)-1a)

NaH (1.05 equiv)

0 nBuLi (2.5 equiv) 0 THF, 25°C, 1 h 0
S. then Boc,0 (1.2 equiv) S. quant. yield ERS
7 NH, “ "NHBoc " NBoc
/© THF, -78°Cto 0°C, 3 h /© @ ©)
62%, >99% ee MeOH, 5 min Na
Commercially available quant. yield, >99% ee
(S)-Sulfinamide (S)-5 (S)-1a

>99% ee
tert-Butyl (p-tolylsulfinyl)carbamate ((S)-5)

Q Prepared according to a literature procedure.l'’ n-BuLi (1.52 M in hexanes, 10.6 mL,
Q "NHBec - 16.1 mmol, 2.5 equiv) was added dropwise to a stirred solution of (S)-p-toluenesulfinamide

(1.0 g, 6.4 mmol, 1 equiv) in THF (8 mL, 0.8 M) at —78 °C. The mixture was stirred for 10 min
followed by the addition of di-tert-butyl carbamate (1.70 g, 7.8 mmol, 1.2 equiv) in THF (5 mL, 1.5 M) and
warmed to rt for 3 h. At 0 °C, the reaction mixture was quenched with NH4Cl solution (sat. ag., 10 mL) and
diluted with CH2Cl2 (10 mL). The mixture was extracted with CH2Clz (5 x 15 mL) and the combined organic
layers were dried (Na2S0s), filtered and concentrated under reduced pressure. Purification by recrystallisation
(3:1 hexane/EtOAc) gave sulfinamide (S)-5 as a white solid (1.03 g, 62%, >99% ee). mp = 90-92 °C.
IR (film)/cm™ 3116, 3064, 2971, 2922, 2814, 1703 (C=0), 1595, 1490, 1331, 1156, 1100, 898, 809. 'H NMR
(400 MHz, CDCls) 8 7.59 (d, J = 7.9 Hz, 2H, 2 x Ar-H), 7.32 (d, J = 7.9 Hz, 2H, 2 x Ar-H), 2.41 (s, 3H, Ar—
CHs), 1.49 (s, 9H, C(CHs)3). 3C NMR (101 MHz, CDClI3) & 152.7 (C=0), 142.5 (Ar—Cy), 140.7 (Ar—Cq), 130.1
(2 x Ar—C), 124.8 (2 x Ar—C), 83.6 (C(CHs)3), 28.2 (C(CHa)s3), 21.5 (Ar—CHs). [a]*'p = +80 (c 0.1, CHCls). HPLC
Conditions: Chiralpak IB column, 98:2 nhexane:iPrOH, flow rate: 1 mL min~", 35 °C, UV detection wavelength:
260 nm, ((S)-5) retention time: 22 min. Analytical data (NMR) in agreement with those reported in the
literature.?

(rac)-5 HPLC Conditions: Chiralpak IB column, 98:2 nhexane:iPrOH, flow rate: 1 mL min~', 35 °C, UV detection

wavelength: 260 nm, retention times: 22 & 24 min.
Sodium (tert-butoxycarbonyl)(p-tolylsulfinyl)amide ((S)-1a)

I NaH (60% in oil, 52 mg, 1.23 mmol, 1.05 equiv) was added portionwise to sulfinamide (S)-5
)@ “NBoc (300 mg, 1.23 mmol, 1 equiv) in THF (13 mL, 0.1 M) and stirred for 1 h at rt. The reaction

Na” mixture was quenched with MeOH (0.1 mL, 0.1 mmol, 0.05 equiv) and concentrated under
reduced pressure. The precipitate was collected by filtration and washed with hexane to give sulfinamide salt
(S)-1a (340 mg, 1.23 mmol, quant, >99% ee) as a white solid. mp = 233-234 °C. IR (film)/cm™ 3086, 3049,
2922, 2960, 1642 (C=0), 1580, 1480, 1241, 1152, 1021, 798. "H NMR (400 MHz, D20) & 7.54 (d, J = 8.2 Hz,
2H, 2 x Ar-H), 7.35 (d, J = 8.2 Hz, 2H, 2 x Ar-H), 2.37 (s, 3H, Ar—CH3), 1.41 (s, 9H, C(CHa)3). *C NMR
(101 MHz, D20) & 165.9 (C=0), 143.2 (Ar-Cq), 141.7 (Ar—Cq), 129.6 (2 x Ar-C), 124.7 (2 x Ar-C), 79.6
(C(CHs3)3), 27.8 (C(CHa3)3), 20.5 (Ar—CHs). HRMS (ESI) m/z Calcd for C12H16NO3S [M]: 254.0844; Found:

254.0851. [a]?'o = +56 (c 1.0, H20).

Determination of ee from reprotonation. The minimum MeOH (~0.1 mL) was added to a sample of (S)-1a
(~1 mg) until completely dissolved. An aliquot was removed and diluted with hexane for HPLC analysis of
sulfinamide (S)-5.
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Applying the racemic conditions to enantioenriched starting materials

When General Procedures A and B were applied to enantioenriched material, racemisation occurs at both
steps in the synthesis.

tert-Butyl (fluoro(oxo)(p-tolyl)-A-sulfaneylidene)carbamate ((R)-2a)
o nBoe RReaction performed according to General Procedure A. Selectfluor (1.15 g, 3.25 mmol,
)© I;F 1.5 equiv) was added to a solution of sulfinamide salt (S)-1a (600 mg, 2.16 mmol, >99% ee,
1 equiv) in DMF (10.8 mL) at 0 °C and warmed to 25 °C for 18 h. H20 (25 mL) was added and
the aqueous mixture extracted with EtOAc (3 x 25 mL). The combined organic layers were dried (MgSOa),
filtered and the solvent removed under reduced pressure to give sulfonimidoyl fluoride (R)-2a (585 mg, 98%,
81% ee) as a colourless oil. IR (film)/cm™ 2982, 2933, 1700 (C=0), 1595, 1454, 1327, 1141, 1096, 813, 678.
"H NMR (400 MHz, CDCl3) & 7.99 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.40 (d, J = 8.4 Hz, 2H, 2 x Ar—H), 2.48 (s,
3H, Ar—CHs3), 1.53 (s, 9H, C(CHs3)3). "*C NMR (101 MHz, CDClI3) & 152.7 (C=0), 147.1 (Ar-Cq), 130.8 (d, J =
20.9 Hz, Ar—Cqg), 130.2 (2 x Ar-C), 128.3 (2 x Ar—C), 82.7 (C(CHs3)3), 28.0 (C(CH3)3), 21.9 (Ar—CHs). '°F NMR
(377 MHz, CDCl3) 5 68.8. HRMS (ESI) m/z Calcd for C12H17NO3sSF [M+H]*: 274.0913; Found: 274.0924.

(R)-2a [a]*'p = +9 (c 5.0, CHCIz). HPLC Conditions: Chiralpak IA column, 99:1 nhexane:iPrOH, flow rate:

1 mL min~', 35 °C, UV detection wavelength: 260 nm, retention time: 13 & 14 min.

tert-Butyl (oxo(piperidin-1-yl)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3a)
O, NBoc Reaction performed according to General Procedure B. Piperidine (49 uL, 0.50 mmol) and
/@ ‘N triethylamine (70 pL, 0.50 mmol) were added to a stirred solution of sulfonimidoyl fluoride
(R)-2a (68.3 mg, 0.25 mmol) in THF (0.83 mL) at RT and warmed to 80 °C for 24 h. The
solvent was removed under reduced pressure. Purification by flash column chromatography (SiOz,
15% EtOAc/pentane) afforded sulfonimidamide (R)-3a (64.8 mg, 77%, 8% ee) as a white solid; mp = 137—
139 °C. Rr 0.40 (15% EtOAc in pentane). IR (film)/cm™ 2974, 2937, 2855, 1677 (C=0), 1595, 1454, 1364,
1275, 1156, 1092, 932, 816. 'H NMR (400 MHz, CDCls) 8 7.73 (d, J = 8.3 Hz, 2H, 2 x Ar-H), 7.31 (d, J =
8.3 Hz, 2H, 2 x Ar-H), 3.10-3.06 (m, 4H, 2 x NCH>), 2.42 (s, 3H, Ar—CH3), 1.66—1.59 (m, 4H, 2 x NCH2CH>),
1.45-1.41 (m, 2H, NCH2CH2CHz), 1.46—1.42 (s, 9H, C(CHs)s). '*C NMR (101 MHz, CDCls) d 156.8 (C=0),
143.8 (Ar-Cy), 133.4 (Ar-Cq), 129.8 (2 x Ar—C), 127.9 (2 x Ar—C), 80.1 (C(CHs)s), 46.7 (2 x NCH>), 28.2
(C(CHa3)3), 25.3 (2 x NCH2CH?2), 23.7 (NCH2CH2CHz), 21.6 (Ar—CH3s). HRMS (SI) m/z Calcd for C17H27N203S
[M+H]*: 339.1742; Found: 339.1728.

(R)-3a [a]2'p = =18 (c 0.5, CHCI3). HPLC Conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate:

1 mL min™, 35 °C, UV detection wavelength: 270 nm, retention time: 17 & 21 min.
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Determination of ee and conversion along the timescale of the reaction

Sulfonimidoyl fluoride (R)-2a (273 mg, 1 mmol) was subjected to General Procedure B with the initial addition
of 1,3,5-trimethoxybenzene (169 mg, 1 mmol). Aliquots (~50 uL) were removed from the sealed reaction vial
at the timepoints given below and the sample was split and concentrated for preparation of "H-NMR and HPLC
samples. Yields were determined using 1,3,5-trimethoxybenzene as the internal standard in the '"H-NMR. %ee

of the crude samples were obtained by HPLC analysis on both the (R)-2a and (R)-3a column conditions.

O, NBoc NEt3 (2.0 equiv) . NBoc
. ! piperidine (2.0 equiv)
\ VF
/© THF (0.3 M) /© O
80 °C 24 h
(R)-2a (R)-3a
R)-2a (R)-3a
Time (h) (R)
Yield (%) %ee Yield (%) %ee
0.00 100 100 0 -
0.33 73 52 8 64
0.67 70 20 13 56
1 71 4 14 38
1.5 50 0 29 18
2 52 0 27 15
2 44 0 37 10
3 42 0 35 10
4 37 0 43 9
5 28 0 45 8
6 23 0 53 8
8 17 0 58 8
10 0 69 7
24 0 0 72 6
48 0 0 73 6
100% %ee of amine coupling reaction from (R)-2a to (R)-3a
90
80
70
- (R)-2a %ee
50 (R)-3a %ee
40 (R)-2a %conversion
(R)-3a %conversion
30
20
10
[ . VNP NP —
0 2 4 6 10 12 14 16 18 20 22 24 26 28 30 3 36 38 40 42 4 46 48

time (h)
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Sulfonimidoyl Fluoride Racemisation in the Presence of Fluoride lons

O, ,NBoc O, ,NBoc
g F--source (1.5 equiv) ‘g’

A VF W VF
THF (0.3 M)

i, 3 h
(R)-2a (R)-2a

The fluoride source (0.15 mmol, 1.5 equiv) was added to (R)-2a (27.3 mg, 0.1 mmol, 1.0 equiv) in THF (0.33
mL, 0.3 M) at rt and stirred for 3 h. The reaction mixture was then filtered, concentrated under reduced pressure

and dissolved in minimal amounts of hexane (~2 mL). An aliquot was removed for HPLC analysis to determine

the ee of the returned (R)-2a.

HPLC Conditions: Chiralpak IA column, 99:1 nhexane:iPrOH, flow rate: 1 mL min-1, 35 °C, UV detection

wavelength: 260 nm, retention time: 13 & 14 min.

Entry Fluoride lon Source Retained ee of (R)-2a (%)
1 - 93
2 TBAF 0
3 KF 99

Retained ee given by %ee(R)-Za product/%ee(R)-Za Starting material
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Optimisation of Synthesis of Enantioenriched Sulfonimidoyl Fluoride (R)-2a

9 o Selectfluor (2 equiv) 0, NBoc
/@ \NBZ;C SBase (2 equiv) /@ ‘ .
olvent (0.2 M)
e Na 0°Ctort, 24 h 20
Yield (%)?
Entry Solvent Base (R)-2a ee (%)
Protonated (S)-1a (R)-2a Total®

1 DMF - - 74 74 81-95
2 THF - 19 30 49 68
3 MeCN - 14 59 73 79
4 Et.0 - 16 52 68 85-99
5 iPrOH - 19 59 78 79
6 CH2Cl2 - 22 59 81 68
7 Hexane - 22 57 79 44
8 EtOH - 23 46 69 >99
9 EtOH K2COs 14 58 72 n.d.
10 EtOH NaOAc 9 71 80 >99
11 EtOH KOAc 2 80 82 >99
12 EtOH NEts 72 trace 72 n.d.
13¢ EtOH KOAc - [98] 98 >99

Reactions performed on a 0.1 mmol scale. *Conversion determined by 'H-NMR spectroscopy using 1,3,5-
trimethoxybenzene as an internal standard. Isolated yield in parenthesis. °"Sum of two preceding columns.

°Reaction performed on a 1.2 mmol scale.
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Optimisation of Synthesis of Enantioenriched Sulfonimidamide (R)-3a

NEt; (2.0 equiv)

O, NBoc piperidine (2.0 equiv) O. NBoc
Vg’ additive (2.0 equiv) N\

W \F N
solvent,
80°C,24h

(R)-2a (R)-3a
Yield (%)?
Entry Solvent Additive % es*
(R)-2a (R)-3a Total®

1 THF - 30 52 82 8
2 THF TMS-CI 75 1 76 n.d.
3 THF KBr 33 44 77 13
4 THF LiCl 11 31 42 >99
5 THF H-0 6 77 83 26
6 THF LiBr 19 56 75 >99
7 EtOH - - 33 33 45
8 tBuOH - 18 54 72 38
9 iPrOH - 6 66 72 29
10 MeCN - 9 73 82 28
11 MeCN LiBr - 96 96 >99
12 MeCN Lil - 87 87 >99
13 MeCN Li2COs - 60 60 96

Reactions performed on a 0.1 mmol scale. *Conversion determined by 'H-NMR spectroscopy using 1,3,5-
trimethoxybenzene as an internal standard. Isolated yield in parenthesis. °"Sum of two preceding columns. es,

enantiospecificity, given by %eer)-3a/ %ee(r)-2a



Greed et al. S14

Experimental and Characterisation Data: Amine scope with (R)-2a (Scheme 2)

tert-Butyl (fluoro(oxo)(p-tolyl)-A-sulfaneylidene)carbamate ((R)-2a)

o, NBoc Reaction performed according to General Procedure C. Selectfluor (0.71 g, 2.0 mmol, 2 equiv)
D YF were added to a stirred solution of sulfinamide salt (S)-1a (0.29 g, 1.0 mmol, 1 equiv) and
potassium acetate (0.20 g, 2.0 mmol, 2.0 equiv) in ethanol (5 mL, 0.2 M) at 0 °C and slowly
warmed to RT over 24 h. The reaction mixture was quenched with water (10 mL) and diluted with CH2Cl
(10 mL). The mixture was extracted with CH2Clz (3 x 40 mL) and the combined organic layers were dried
(Naz2S0s), filtered and concentrated under reduced pressure. No further purification was required giving
sulfonimidoyl fluoride (R)-2a (0.29 g, quant., >99% ee) as a colourless viscous oil. IR (film)/cm™ 2982, 2933,
1700 (C=0), 1595, 1454, 1327, 1141, 1096, 813, 678. '"H NMR (400 MHz, CDClz) & 7.99 (d, J = 8.4 Hz, 2H,
2 x Ar-H), 7.40 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 2.48 (s, 3H, Ar—CH3), 1.53 (s, 9H, C(CHa)3). 3C NMR (101 MHz,
CDCl3) 6 152.7 (C=0), 147.1 (Ar-Cq), 130.8 (d, J = 20.9 Hz, Ar-Cq), 130.2 (2 x Ar-C), 128.3 (2 x Ar-C), 82.7
(C(CHs)3), 28.0 (C(CH3)3), 21.9 (Ar—CHs). ®F NMR (377 MHz, CDCIs) & 68.8. HRMS (ESI) m/z Calcd for
C12H17NOsSF [M+H]*: 274.0913; Found: 274.0924. [a]?'o = +9 (¢ 5.0, CHCIs). HPLC Conditions: Chiralpak IA
column, 99:1 nhexane:/PrOH, flow rate: 1 mL min~', 35 °C, UV detection wavelength: 260 nm, retention time:
13 & 14 min.

Synthesis of racemic sample for HPLC analysis performed according to General Procedure A, see p. S10:
Selectfluor (533 g, 1.51 mmol, 1.5 equiv) was added to a solution of sulfinamide salt (rac)-1a (250 mg,
1.00 mmol) in DMF (5.00 mL) at 0 °C and warmed to 25 °C for 16 h. H20 (10 mL) was added and the aqueous
mixture extracted with EtOAc (3 x 15 mL). The combined organic layers were dried (MgSQOa), filtered and the
solvent removed under reduced pressure to give sulfonimidoyl fluoride (rac)-2a (116 mg, 48%) as a colourless

oil with characterisation data in accordance with the above.

tert-Butyl (oxo(piperidin-1-yl)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3a)
0, NBoc Reaction performed according to General Procedure D. Piperidine (50 uL, 0.50 mmol,
/@ ‘N 2.0 equiv) and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of
sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg,
0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed
under reduced pressure. Purification by flash column chromatography (SiO2, 20% EtOAc/pentane) afforded
sulfonimidamide (R)-3a (81.3 mg, 96%, >99% ee) as a white solid. mp = 137-139 °C. Rr0.40 (15% EtOAc in
pentane). IR (film)/cm™ 2974, 2937, 2855, 1677 (C=0), 1595, 1454, 1364, 1275, 1156, 1092, 932, 816.
"H NMR (400 MHz, CDCI3) & 7.72 (d, J = 8.3 Hz, 2H, 2 x Ar-H), 7.30 (d, J = 8.3 Hz, 2H, 2 x Ar—H), 3.07 (m,
4H, 2 x NCH), 2.41 (s, 3H, Ar—CHs), 1.61 (p, J = 5.7 Hz, 4H, 2 x NCH2CH?>), 1.49-1.41 (m, 2H, NCH2CH2CH>),
1.39 (s, 9H, C(CHs)3). *C NMR (101 MHz, CDCls) 5 156.9 (C=0), 143.8 (Ar—Cq), 133.4 (Ar-Cq), 129.8 (2 x
Ar-C), 127.9 (2 x Ar-C), 80.1 (C(CHas)z), 46.7 (2 x NCH2), 28.2 (C(CHs)s), 25.3 (2 x NCH2CH2), 23.7
(NCH2CH2CHz2), 21.6 (Ar—CHs). HRMS (ESI) m/z Calcd for C17H27N203S [M+H]*": 339.1742; Found: 339.1728.
[a]2'p =—18 (c 0.5, CHCI3). HPLC Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™,
35 °C, UV detection wavelength: 270 nm, ((R)-3a) retention time: 21 min.
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Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B, see p. S10, to
afford sulfonimidamide (rac)-3a (64.8 mg, 77%) as a white solid with characterisation data in accordance with
the above. HPLC Conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate: 1 mL min™, 35 °C, UV
detection wavelength: 270 nm, ((rac)-3a) retention time: 17 & 21 min.

tert-Butyl (R)-((butylamino)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3b)

O, NBoc Reaction performed according to General Procedure D. Butylamine (50 uL, 0.50 mmol,
/@ H/\/\ 2.0 equiv) and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a stirred solution
of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg, 0.50 mmol, 2 equiv)
in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed under reduced
pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl2) afforded sulfonimidamide
(R)-3b (66.2 mg, 81%, 99% ee) as a white solid. mp = 135-137 °C. Rr 0.32 (5% Et20 in CH2Cl). IR (film)/cm-"
3068, 2960, 2930, 2870, 1681 (C=0), 1454, 1275, 1163, 1118, 902, 813. "H NMR (400 MHz, CDCl3) & 7.82
(d, J=8.3Hz, 2H, 2 x Ar—H), 7.30 (d, J = 8.1 Hz, 2H, 2 x Ar-H), 6.87 (s, 1H, NH), 2.98-2.93 (m, 1H, NCHH),
2.77-2.69 (m, 1H, NCHH), 2.42 (s, 3H, Ar—CHj3), 1.51-1.42 (m, 2H, NCH2CH-), 1.35 (s, 9H, C(CHa)s), 1.28—
1.22 (m, 2H, CH2CHs), 0.83 (t, J = 7.3 Hz, 3H, CH2CHs). *C NMR (101 MHz, CDCl3) d 157.1 (C=0), 143.8
(Ar—Cq), 135.8 (Ar—Cq), 129.7 (2 x Ar-C), 128.1 (2 x Ar—C), 80.1 (C(CHs)s), 41.0 (NCHz), 31.4 (NCH2CH>),
28.1 (C(CHs)s), 21.6 (Ar—CHs), 19.8 (CH2CHs), 13.6 (CH2CHs). HRMS (ESI) m/z Calcd for C16H27N20sS
[M+H]*: 327.1742; Found: 327.1739. [0]?'p = +42 (¢ 1.0, CHCI3). HPLC conditions: Chiralpak IA column, 97:3
nhexane:/PrOH, flow rate: 1 mL min™, 35 °C, UV detection wavelength: 254 nm, ((R)-3b) retention time:

21 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3b (53.0 mg, 65%) as a white solid with characterisation data in accordance with the
above. HPLC conditions: Chiralpak IA column, 97:3 nhexane:/PrOH, flow rate: 1 mL min', 35 °C, UV detection

wavelength: 254 nm, (rac)-3b retention times: 21 & 23 min.

tert-Butyl (R)-((benzylamino)(oxo)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-3c)
O, NBoc Reaction performed according to General Procedure D. Benzylamine (50 L, 0.50 mmol,
/@ E/\© 2.0 equiv) and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a stirred solution
of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg,
0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed
under reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl2) afforded
sulfonimidamide (R)-3c (70.2 mg, 78%, 99% ee) as a white solid. mp = 62-63 °C. Rr0.39 (10% Et20 in CH2Cl>).
IR (film)/cm™ 3064, 2978, 2930, 2840, 1677, 1454, 1249, 1152, 1115, 1059, 906, 865, 787, 731, 697, 671.
"H NMR (400 MHz, CDCl3) 5 7.84 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.33-7.29 (m, 2H, 2 x Ar—H), 7.28-7.26 (m,
2H, 2 x Ar-H), 7.25-7.19 (m, 3H, 3 x Ar-H), 6.43 (s, 1H, NH), 4.22 (d, J = 13.8 Hz, 1H, NHCHH), 3.94 (d,
J =13.8 Hz, 1H, NHCHH), 2.43 (s, 3H, Ar—CHs3), 1.40 (s, 9H, C(CHs)3). *C NMR (101 MHz, CDCls) & 157.8
(C=0), 144.6 (Ar-Cy), 136.3 (Ar-Cq), 136.0 (Ar—Cq), 130.3 (2 x Ar-C), 129.2 (2 x Ar-C), 128.5 (2 x Ar-C),
128.45 (2 x Ar-C), 128.42 (Ar-C), 81.0 (C(CHs)3), 46.1 (NHCHz), 28.6 (C(CHs)s), 22.0 (Ar—CH3). HRMS (ESI)
m/z Calcd for C19H2sN203S [M+H]*: 361.1586; Found: 361.1593. [a]*p = +88 (c 0.5, CHCIs). HPLC Conditions:
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Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection wavelength: 250 nm.
((R)-3c) Retention time: 41 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure D on a 0.1 mmol
scale to afford the sulfonimidamide (rac)-3c (~10 mg) with characterisation data in accordance with the above.
HPLC Conditions: Chiralpak IA column, 97:3 nhexane:/PrOH, flow rate: 1 mL min™', 35 °C, UV detection
wavelength: 250 nm. ((R)-3c) Retention times: 37 & 42 min.

tert-Butyl (R)-((allylamino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3d)
Q, NBoc Reaction performed according to General Procedure D. Allylamine (37 uL, 0.50 mmol,
Q m/\/ 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution
of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg,
0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed
under reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl2) afforded
sulfonimidamide (R)-3d (45.9 mg, 60%, 98% ee) as a white solid. mp = 95-96 °C. Rs 0.21 (10% Et20 in
CH2Cl). IR (film)/cm™ 3071, 2978, 2930, 1681, 1595, 1453, 1278, 1159, 1118, 1092, 1062, 924, 813. '"H NMR
(400 MHz, CDClI3) 5 7.83 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.31 (d, J = 7.9 Hz, 2H, 2 x Ar-H), 5.74 (ddt, J=17.1,
10.3, 5.8 Hz, 1H, NCH2CH), 5.21 (dd, J = 17.1, 1.3 Hz, 1H, NHCH2CHCHH), 5.11 (dd, J = 10.2, 1.3 Hz, 1H,
NHCH2CHCHH), 3.62 (ddt, J = 15.0, 5.6, 1.6 Hz, 1H, NHCHH), 3.42 (ddt, J = 14.9, 6.0, 1.5 Hz, 1H, NHCHH),
2.42 (s, 3H, Ar—CHzs), 1.37 (s, 9H, C(CH3)3). '*C NMR (101 MHz, CDCl3) & 157.2 (C=0), 144.1 (Ar—Cq), 135.8
(Ar—Cq), 132.8 (NHCH2CH=CHz), 129.9 (2 x Ar—C), 128.1 (2 x Ar—C), 118.0 (NHCH2CH=CH?>), 80.5 (C(CHs3)s),
44.1 (NHCHz), 28.2 (C(CHs)3), 21.7 (Ar—CHs). HRMS (ESI) m/z Calcd for C20H2sNs03S [M+H]*: 418.1913;
Found: 418.1899. [a]*b = +40 (c 0.5, CHCIs). HPLC conditions: Chiralpak IA column, 97:3 nhexane:/PrOH,

flow rate: 1 mL min!, 35 °C, UV detection wavelength: 270 nm, (R)-3d retention times 23 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure D on a 0.1 mmol
scale to afford the sulfonimidamide (rac)-3d (~10 mg) with characterisation data in accordance with the above.
HPLC conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 270 nm, (rac)-3d retention times 23 & 26 min.

tert-Butyl (R)-(((cyclopropylmethyl)amino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3e)
0, NBoc Reaction performed according to General Procedure D. Cyclopropylmethanamine (44 L,
/Ej E/W 0.50 mmol, 2.0 equiv) and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a
stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried
LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent
was removed under reduced pressure. Purification by flash column chromatography (SiOz2, 5% Et20 in CH2Cl2)
afforded sulfonimidamide (R)-3e (50.0 mg, 62%, 95% ee) as a white solid. mp = 124-126 °C. Rr 0.26 (5% Et.0
in CH2Cl2). IR (film)/cm 3086, 2974, 2926, 2873, 1674 (C=0), 1595, 1454, 1252, 1156, 1111, 1044, 809, 731.
"H NMR (400 MHz, CDClI3) 5 7.83 (d, J = 8.1 Hz, 2H, 2 x Ar-H), 7.30 (d, J = 8.1 Hz, 2H, 2 x Ar—H), 6.56 (s,
1H, NH), 2.89 (dd, J = 12.8, 7.0 Hz, 1H, NHCHH), 2.62 (dd, J = 12.8, 7.3 Hz, 1H, NHCHH), 2.42 (s, 3H, Ar—
CHs), 1.37 (s, 9H, C(CHa)s), 0.95-0.86 (m, 1H, NHCH2CH), 0.50-0.41 (m, 2H, 2 x CHCHH), 0.16-0.05 (m,
2H, 2 x CHCHH). 3C NMR (101 MHz, CDCl3) & 157.2 (C=0), 143.9 (Ar-Cq), 135.9 (Ar—Cq), 129.8 (2 x Ar-C),
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128.1 (2 x Ar-C), 80.3 (C(CHas)3), 46.6 (NCH2), 28.2 (C(CHs)s), 21.7 (Ar—CHs), 10.7 (NCH2CH), 3.9 (1 x
CHCHz), 3.6 (1 x CHCH.). HRMS (ESI) m/z Calcd for C16H25N203S [M+H]": 325.1586; Found: 325.1590. [a]*'p
=+29 (c 1.0, CHCI3). HPLC conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C,

UV detection wavelength: 280 nm, (R)-3e retention time 26 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3e (34.1 mg, 65%) as a yellow solid with characterisation data in accordance with the
above. HPLC conditions: Chiralpak IA column, 97:3 nhexane:/PrOH, flow rate: 1 mL min', 35 °C, UV detection

wavelength: 280 nm, (rac)-3e retention times 26 & 28 min.

tert-Butyl (R)-((cyclobutylamino)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3f)
O, NBoc

/@ HD 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution

of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg,
0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed
under reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl2) afforded
sulfonimidamide (R)-3f (61.9 mg, 76%, >99% ee) as a white solid. mp = 131-133 °C. Rr0.18 (5% Et20 in
CH2Cl2). IR (film)/cm™ 3068, 2978, 2870, 1674, 1595, 1450, 1390, 1275, 1245, 1141, 1096, 973, 906, 857,
731. "H NMR (400 MHz, CDCl3) 5 7.82 (d, J = 8.3 Hz, 2H, 2 x Ar—H), 7.29 (d, J = 8.1 Hz, 2H, 2 x Ar-H), 6.77
(s, 1H, NH), 3.75-3.59 (m, 1H, NHCH), 2.41 (s, 3H, Ar—CHa), 2.30-2.22 (m, 1H, 1 x NHCHCHH), 2.11-2.00
(m, 1H, 1 x NHCHCHH), 1.89-1.77 (m, 2H, 2 x NHCHCHH), 1.66—1.49 (m, 2H, NHCHCH2CH-), 1.36 (s, 9H,
C(CHs3)3). 3C NMR (101 MHz, CDCl3) 8 157.3 (C=0), 143.9 (Ar—Cq), 136.7 (Ar—Cq), 129.7 (2 x Ar—C), 128.0
(2 x Ar—C), 80.4 (C(CHs)3), 46.9 (NHCH), 32.0 (1 x NHCHCH), 31.3 (1 x NHCHCH?>), 28.2 (C(CH3)3), 21.7
(Ar—CHj3), 15.4 (NHCHCH2CHz2). HRMS (ESI) m/z Calcd for C16H2sN203S [M+H]*: 325.1586; Found: 325.1587.
[a]?'b = +48 (c 0.8, CHCI;). HPLC Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™,
35 °C, UV detection wavelength: 260 nm, (R)-3f retention time: 15 min.

Reaction performed according to General Procedure D. Cyclobutylamine (43 pL, 0.50 mmol,

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3f (44.0 mg, 54%) as a white solid with characterisation data in accordance with the
above. HPLC Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 260 nm, (rac)-3f retention times: 15 & 18 min.

tert-Butyl (R)-((cyclohexylamino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3g)
O NBoo Reaction performed according to General Procedure D. Cyclohexylamine (57 uL,
/@ “IN 0.50 mmol, 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a
: stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried
LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent
was removed under reduced pressure. Purification by flash column chromatography (SiOz2, 5% Et20 in CH2Cl2)
afforded sulfonimidamide (R)-3g (60.8mg, 68%, 97% ee) as a white solid. mp = 124-125 °C. Rr 0.32 (10%
Et20 in CH2Cl2). IR (film)/cm™ 2933, 2855, 1741, 1684, 1453, 1368, 1278, 1162 1096, 1021, 931, 909, 861,

813, 671. '"H NMR (400 MHz, CDCl3) 5 7.83 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.30 (d, J = 7.8 Hz, 2H, 2 x Ar-H),
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6.03 (d, J = 7.5 Hz, 1H, NH), 3.19-3.02 (m, 1H, NHCH), 2.43 (s, 3H, Ar—CHj3), 2.04-1.97 (m, 1H, 1 x
NHCHCHH), 1.76—-1.63 (m, 1H, 1 x NHCHCHH), 1.55-1.45 (m, 2H, 2 x NHCHCHH), 1.40 (s, 9H, C(CHs)s3),
1.36-1.22 (m, 2H, 2 x NHCHCH2CHH), 1.20-1.04 (m, 4H, 2 x NCHCH2CHH & NCHCH2CH2CH-). '*C NMR
(101 MHz, CDCl3) & 157.5 (C=0), 143.9 (Ar—Cq), 137.2 (Ar-Cq), 129.8 (2 x Ar-C), 128.0 (2 x Ar-C), 80.4
(C(CHBa)s), 51.6 (NHCH), 34.6 (1 x NHCHCH?>), 33.4 (1 x NHCHCH?>), 28.3 (C(CHa)3), 25.3 (2 x NCHCH2CH>),
24.7 (NCHCH2CH2CH?2), 21.7 (Ar—CHz). HRMS (ESI) m/z Calcd for C1gH20N203S [M+H]*: 353.1899; Found:
353.1906. [0]?°p = +42 (¢ 0.5, CHCI3). HPLC conditions: Chiralpak IF column, 95:5 nhexane:iPrOH, flow rate:
1 mL min', 35 °C, UV detection wavelength: 254 nm, (R)-3g retention times 24 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure D on a 0.1 mmol
scale to afford the sulfonimidamide (rac)-3g (~10 mg) with characterisation data in accordance with the above.
HPLC conditions: Chiralpak IF column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 254 nm, (rac)-3g retention times 19 & 24 min.

tert-Butyl (R)-((dimethylamino)(oxo)(p-tolyl)-A-sulfaneylidene)carbamate ((R)-3h)
0, NBoo Reaction performed according to General Procedure D. Dimethylamine hydrochloride (41 mg,
/@ "r\ll/ 0.50 mmol, 2.0 equiv) and triethylamine (140 uL, 1.00 mmol, 4.0 equiv) were added to a stirred
solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr
(43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was
removed under reduced pressure. Purification by flash column chromatography (SiO2, 20% EtOAc/pentane)
afforded sulfonimidamide (R)-3g (64.2 mg, 86%, 96% ee) as a white solid. mp = 115-116 °C. Rf0.16 (20%
EtOAc in pentane). IR (film)/cm™ 3027, 2974, 2922, 2878, 1692, 1592, 1476, 1390, 1275, 1156, 1040, 943,
820, 775. '"H NMR (400 MHz, CDCI3) 8 7.75 (d, J = 8.3 Hz, 2H, 2 x Ar—H), 7.32 (d, J = 8.2 Hz, 2H, 2 x Ar-H),
2.75 (s, 6H, N(CHza)2), 2.42 (s, 3H, Ar—CH3), 1.40 (s, 9H, C(CHa)3). *C NMR (101 MHz, CDCl3) d 156.7 (C=0),
144.0 (Ar—Cq), 132.6 (Ar—Cq), 129.8 (2 x Ar—C), 127.9 (2 x Ar-C), 80.3 (C(CHz3)3), 37.8 (N(CHas)2), 28.2
(C(CHa3)3), 21.6 (Ar—-CH3). HRMS (ESI) m/z Calcd for C14H23N203S [M+H]*: 299.1429; Found: 299.1437.
[a]*'b =-28 (¢ 1.0, CHCI;). HPLC Conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™,

35 °C, UV detection wavelength: 250 nm, (R)-3g retention time: 25 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3g (56.9 mg, 74%) as a colourless oil with characterisation data in accordance with the
above. HPLC Conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 250 nm, (rac)-3g retention times: 23 & 25 min.

tert-Butyl (R)-((benzyl(methyl)amino)(oxo)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-3i)

Oy NBoc Reaction performed according to General Procedure D. N-methyl benzylamine (65 pL,
/@ ’T‘A© 0.50 mmol, 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a
stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg,
0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed
under reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl2) afforded
sulfonimidamide (R)-3i (50.4 mg, 54%, 99% ee) as a white solid. mp = 95-97 °C. Rr=0.28 (5% Et20 in CH2Cl2).
IR (film)/cm™ 2971, 2926, 1666, 1450, 1282, 1248, 1148, 1085, 992, 936, 895, 816, 753. '"H NMR (400 MHz,
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CDCl3) 6 7.87 (d, J = 8.1 Hz, 2H, 2 x Ar—H), 7.38 (d, J = 8.1 Hz, 2H, 2 x Ar-H), 7.36-7.27 (m, 5H, 5 x Ar—H),
4.41 (d, J=14.1 Hz, 1H, NCHH), 4.17 (d, J = 14.0 Hz, 1H, NCHH), 2.67 (s, 3H, NCH3), 2.47 (s, 3H, Ar—CHj3),
1.47 (s, 9H, C(CHs)s). *C NMR (101 MHz, CDCl3) & 157.0 (C=0), 144.4 (Ar—Cq), 136.1 (Ar—Cq), 134.5 (Ar—
Cq), 130.2 (2 x Ar—C), 129.1 (2 x Ar-C), 128.9 ( 2 x Ar—C), 128.3 (Ar-C), 128.2 (2 x Ar-C), 80.7 (C(CHs)3),
54.2 (NCHz2), 34.7 (NCH3), 28.6 (C(CHs)s), 22.0 (Ar—CHs). HRMS (APCI) m/z Calcd for C20H27N203S [M+H]*:
375.1737; Found: 375.1735. [a]®b = -12 (¢ 1, CHCI3s). HPLC Conditions: Chiralpak IA column,
95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection wavelength: 250 nm. (R)-3i retention time:
33 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3i (56.9 mg, 61%) as a colourless oil with characterisation data in accordance with the
above. HPLC Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 250 nm. (rac)-3i retention times: 21 & 33 min.

tert-Butyl (R)-((3,4-dihydroisoquinolin-2(1H)-yl)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3j)

0. NBoc Reaction performed according to General Procedure D. 1,2,3,4-tetrahydroisoquinoline

Q D@ (63 pL, 0.50 mmol, 2.0 equiv) and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added
to a stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and

flame-dried LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h.
The solvent was removed under reduced pressure. Purification by flash column chromatography (SiO2, 20%
EtOAc in pentane) afforded sulfonimidamide (R)-3j (90.3 mg, 93%, 97% ee) as a pale-yellow oil. Rr0.36 (20%
EtOAc in pentane). IR (film)/cm™ 2974, 2930, 1670 (C=0), 1595, 1495, 1364, 1249, 1152, 951, 895, 727.
"H NMR (400 MHz, CDClI3) & 7.82 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.31 (d, J = 8.1 Hz, 2H, 2 x Ar-H), 7.14-7.10
(m, 2H, 2 x Ar-H), 7.08-7.00 (m, 2H, 2 x Ar—H), 4.41-4.32 (m, 2H, NCH?>), 3.55 (dt, J = 11.7, 5.7 Hz, 1H,
NCHH), 3.40 (dt, J = 17.7, 5.9 Hz, 1H, NCHH), 2.92-2.88 (m, 2H, NCH2CH2), 2.40 (s, 3H, Ar—CHj3), 1.40 (s,
9H, C(CHs)3). *C NMR (101 MHz, CDCl3) & 156.6 (C=0), 144.1 (Ar—Cq), 133.5 (Ar—Cq), 133.2 (Ar-Cq), 131.8
(Ar—Cq), 129.8 (2 x Ar-C), 128.8 (Ar—C), 127.9 (2 x Ar—C), 126.8 (Ar-C), 126.4 (Ar-C), 126.4 (Ar-C), 80.4
(C(CHs)s), 47.4 (NCH), 43.5 (NCH2CHz), 29.0 (NCH2CHz2), 28.1 (C(CHa)s), 21.6 (Ar—CHs). HRMS (ESI) m/z
Calcd for C21H27N203S [M+H]*: 387.1742; Found: 387.1747. [a]®p = 0 (¢ 1.0, CHCI3). HPLC Conditions
Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection wavelength: 250 nm,

(R)-3j retention times: 33 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3j (65.3 mg, 68%) as a colourless oil with characterisation data in accordance with the
above. HPLC Conditions Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection

wavelength: 250 nm, (rac)-3j retention times: 26 & 33 min.

tert-Butyl (R)-(oxo(pyrrolidin-1-yl)(p-tolyl)-Af-sulfaneylidene)carbamate ((R)-3k)
O, NBoc Reaction performed according to General Procedure D. Pyrrolidine (42 ulL, 0.50 mmol,
/@ "NQ 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of
sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg,
0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed
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under reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl2) afforded
sulfonimidamide (R)-3k (75.7 mg, 93%, 97% ee) as a white solid. mp = 129-131 °C. Rr0.25 (5% Et20 in
CH2Cl). IR (film)/cm™ 3068, 2975, 2926, 2866, 1674 (C=0), 1595, 1457, 1275, 1156, 1059, 887, 727. '"H NMR
(400 MHz, CDClI3) 6 7.78 (d, J = 8.3 Hz, 2H, 2 x Ar-H), 7.29 (d, J = 8.3 Hz, 2H, 2 x Ar-H), 3.32-3.19 (m, 4H,
2 x NCH2), 2.40 (s, 3H, Ar—CHs3), 1.82—1.76 (m, 4H, 2 x NCH2CH>), 1.38 (s, 9H, C(CHz3)3). 3C NMR (101 MHz,
CDCl3) 6 156.9 (C=0), 143.7 (Ar—Cq), 134.3 (Ar—Cq), 129.8 (2 x Ar-C), 127.7 (2 x Ar-C), 80.0 (C(CH3)3), 47.9
(2 x NCH2), 28.1 (C(CHa)s), 25.4 (2 x NCH2CH.), 21.6 (Ar—CHs). HRMS (ESI) m/z Calcd for C16H2sN203S
[M+H]*: 325.1586; Found: 325.1594. [0]*'p = -9 (c 1.0, CHCI;). HPLC conditions: Chiralpak IA column,
95:5 nhexane:iPrOH, flow rate: 1 mL min', 35 °C, UV detection wavelength: 260 nm, (R)-3k retention times:
20 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3k (51.5 mg, 64%) as a white solid with characterisation data in accordance with the
above. HPLC conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate: 1 mL min', 35 °C, UV detection

wavelength: 250 nm, (rac)-3k retention times: 19 & 20 min.

tert-Butyl (R)-(morpholino(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3l)
O, NBoc Reaction performed according to General Procedure D. Morpholine (50 uL, 0.50 mmol,
/@ "’\@ 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution
of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and LiBr (43 mg, 0.50 mmol,
2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed under
reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH:Cl2) afforded
sulfonimidamide (R)-3I (74.9 mg, 88%, >99% ee) as a white solid. Rr0.21 (5% Et20 in CH2Cl2). mp = 136—
138 °C. IR (film)/cm™ 2974, 2859, 1677 (C=0), 1595, 1464, 1278, 1159, 1115, 939, 816. 'H NMR (400 MHz,
CDCl3) 6 7.72 (d, J = 8.3 Hz, 2H, 2 x Ar—H), 7.33 (d, J = 8.1 Hz, 2H, 2 x Ar-H), 3.72-3.70 (m, 4H, 2 x OCH>),
3.09-3.08 (m, 4H, 2 x NCH.), 2.43 (s, 3H, Ar—/CHs), 1.39 (s, 9H, C(CHa)3). *C NMR (101 MHz, CDCls) d
156.5 (C=0), 144.4 (Ar-Cq), 132.1 Ar—Cq), 130.0 (2 x Ar-C), 128.0 (2 x Ar—C), 80.5 (C(CHs)s), 66.2 (2 x
OCH2), 45.8 (2 x NCHz2), 28.1 (C(CH3)3)), 21.7 (Ar—CHj3). HRMS (ESI) m/z Calcd for C1sH2sN204S [M+H]*:
341.1535; Found: 341.1540. [a]*'o = =11 (c 1.0, CHCI;). HPLC Conditions: Chiralpak IA column, 95:5

nhexane:iPrOH, flow rate: 1 mL min', 35 °C, UV detection wavelength: 250 nm, (R)-3I retention time: 31 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-31 (66.2 mg, 78%) as a white solid with characterisation data in accordance with the
above. HPLC Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 250 nm, (rac)-3l retention time: 25 & 31 min.

tert-Butyl (R)-(oxo(4-oxopiperidin-1-yl)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3m)
O, NBoc Reaction performed according to General Procedure D. 4-piperidone hydrochloride salt

/@ ‘N (78 mg, 0.50 mmol, 2.0 equiv) and triethylamine (140 pL, 1.00 mmol, 4.0 equiv) were

©  added to a stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and

flame-dried LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h.
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The solvent was removed under reduced pressure. Purification by flash column chromatography (SiO2, 5%
Et20 in CH2Cl2) afforded sulfonimidamide (R)-3m (30.4 mg, 35%, 97% ee) as a white solid. mp = 145-146 °C.
Rr 0.28 (10% Et20 in CH2Cl2). IR (film)/cm™ 2974, 2926, 2870, 1718, 1670, 1595, 1368, 1341, 1274, 1252,
1156, 1111, 924, 816, 764, 708, 667. '"H NMR (400 MHz, CDClI3) 8 7.79 (d, J = 8.4 Hz, 2H, 2 x Ar—H), 7.34 (d,
J=7.7 Hz, 2H, 2 x Ar—-H), 3.57-3.46 (m, 4H, 2 x NCH?2), 2.53 (t, J = 6.2 Hz, 4H, 2 x NCH2CH-), 2.44 (s, 3H,
Ar—CHz), 1.42 (s, 9H, C(CHBa)3). *C NMR (101 MHz, CDCI3) 8 206.2 (C=0), 156.9 (C=0), 144.9 (Ar-Cq), 134.0
(Ar—Cq), 130.5 (2 x Ar-C), 128.1 (2 x Ar—C), 81.1 (C(CHa)3), 45.9 (NCHz2), 41.1 (NCH2CH2), 28.5 (C(CHa)3),
22.0 (Ar—CHs). HRMS (ESI) m/z Calcd for C17H25N204S [M+H]*: 353.1535; Found: 353.1527. [a]**p = 0 (c 0.2,
CHCI3). HPLC Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV
detection wavelength: 254 nm. (R)-3m retention times: 43 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure D on a 0.1 mmol
scale to afford the sulfonimidamide (rac)-3m (~10 mg) with characterisation data in accordance with the above.
HPLC Conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate: 1 mL min™', 35 °C, UV detection

wavelength: 254 nm. (rac)-3m retention times: 37 & 43 min.

tert-Butyl (R)-((4,4-difluoropiperidin-1-yl)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3n)
0, NBoc Reaction performed according to General Procedure D. 4,4-difluoropiperidine (61 mg,
/@ ‘N 0.50 mmol, 2.0 equiv) and triethylamine (70 puL, 0.50 mmol, 2.0 equiv) were added to a
FF stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and flame-
dried LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The
solvent was removed under reduced pressure. Purification by flash column chromatography (SiOz, 5% Et.O
in CH2Cl2) afforded sulfonimidamide (R)-3n (70.0 mg, 75%, 99% ee) as a white solid. mp = 152-154 °C.
Rr0.80 (5% Et20 in CH2Cl2). IR (film)/cm™' 2978, 2870, 1670, 1364, 1249, 1148, 1118, 1036, 996, 913, 865,
816, 768, 708. '"H NMR (400 MHz, CDCls) 6 7.75 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.34 (d, J = 7.7 Hz, 2H, 2 x
Ar-H), 3.29 (dd, J = 12.8, 6.5 Hz, 4H, 2 x NCH.), 2.44 (s, 3H, Ar-CHj3), 2.06 (td, J = 13.4, 6.5 Hz, 4H, 2 x
NCH2CH-), 1.41 (s, 9H, C(CHs)3). 3C NMR (101 MHz, CDClz) d 156.8 (C=0), 144.8 (Ar—Cq), 133.8 (Ar—Cy),
130.4 (2 x Ar—C), 128.0 (2 x Ar—C), 81.0 (C(CHz3)3), 43.4 (t, J = 5.7 Hz, NCHz), 34.0 (t, J = 23.9 Hz, (NCH2CH>),
28.6 (C(CHs3)3), 22.0 (Ar—CHBa). F NMR (377 MHz, CDCl3) 8 -99.2. HRMS (ESI) m/z Calcd for C17H25F2N203S
[M+H]*: 375.1554; Found: 375.1548. [a]**b = —6 (c 1, CHCI3). HPLC conditions: Chiralpak IB column, 95:5
nhexane:iPrOH, flow rate: 1 mL min, 35 °C, UV detection wavelength: 250 nm, (R)-3n retention times 10 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure D on a 0.1 mmol
scale to afford the sulfonimidamide (rac)-3n (~10 mg) with characterisation data in accordance with the above.
HPLC conditions: Chiralpak IB column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 250 nm, (rac)-3n retention times 10 & 12 min.

tert-Butyl (R)-((4-hydroxypiperidin-1-yl)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-30)
O NBoc Reaction performed according to General Procedure D. Triethylamine (70 uL, 0.50 mmol,
/@ CL 2.0 equiv) were added to a stirred solution of sulfonimidoyl fluoride (R)-2a (69 mag,
OH 0.25 mmol, 1 equiv), 4-piperidinol (51 mg, 0.50 mmol, 2.0 equiv) and flame-dried LiBr (43

mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was
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removed under reduced pressure. Purification by flash column chromatography (SiO2, 5% Et2O in CH2Cl2)
afforded sulfonimidamide (R)-3o (50.0 mg, 56%, 99% ee) as a viscous oil. Rf 0.11 (5% MeOH in CH2Cl).
IR (film)/cm™ 3433, 2978, 2930, 2866, 1670, 1454, 1388, 1252, 1156, 1088, 1036, 917, 865, 813, 731, 667.
"H NMR (400 MHz, CDClI3) 8 7.70 (d, J = 8.4 Hz, 2H, 2 x Ar—H), 7.30 (d, J = 7.8 Hz, 2H. 2 x Ar-C), 3.75 (i,
J=7.5, 3.7 Hz, 1H, CHOH), 3.45-3.29 (m, 2H, 2 x NCHH), 2.97-2.91 (m, 2H, 2 x NCHH), 2.41 (s, 3H, Ar—
CHs), 2.08 (bs, 1H, OH), 1.93—-1.82 (m, 2H, 2 x NCH2CHH), 1.67-1.53 (m, 2H, 2 x NCH2CHH), 1.37 (s, 9H,
C(CHs)3). C NMR (101 MHz, CDCls) & 157.1 (C=0), 144.3 (Ar—Cy), 133.7 (Ar—Cq), 130.2 (2 x Ar—C), 128.1
(2 x Ar—C), 80.6 (C(CHs3)s3), 66.3 (CHOH), 43.3 (NCH2), 33.7 (NCH2CHz2), 28.5 (C(CHs)s), 21.9 (Ar—CHs). HRMS
(ESI) m/z Caled for Ci7H27N204S [M+H]*: 355.1692; Found: 355.1691. [a]**> = —4 (¢ 1, CHCIz). HPLC
conditions: Chiralpak IA column, 85:15 nhexane:/PrOH, flow rate: 1 mL min-, 35 °C, UV detection wavelength:

254 nm, (R)-30 retention time: 13 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure D on a 0.1 mmol
scale to afford the sulfonimidamide (rac)-3o (~10 mg) with characterisation data in accordance with the above.
HPLC conditions: Chiralpak IA column, 85:15 nhexane:/PrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 254 nm, (rac)-3o retention times: 11 & 13 min.

tert-Butyl (R)-4-(N-(tert-butoxycarbonyl)-4-methylphenylsulfonimidoyl)piperazine-1-carboxylate
((R)-3p)
0, NBoc Reaction performed according to General Procedure D. 1-Boc piperazine (93 mg,
/Ej T’N/\ 0.50 mmol, 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a
stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and LiBr
(43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was
removed under reduced pressure. Purification by flash column chromatography (SiO2, 20% EtOAc/pentane)
afforded sulfonimidamide (R)-3p (79.0 mg, 74%, 97% ee) as a white solid. mp = 136-138 °C. Rr0.26
(20% EtOAc in pentane). IR (film)/cm™ 2974, 2930, 2863, 1692, 1595, 1464, 1364, 1249, 1159, 1126, 932,
865, 731. '"H NMR (400 MHz, CDCI3) 8 7.70 (d, J = 8.3 Hz, 2H, 2 x Ar—H), 7.32 (d, J = 8.3 Hz, 2H, 2 x Ar-H),
3.47 (t, J=5.1 Hz, 4H, 2 x NCH2), 3.09-3.01 (m, 4H, 2 x NCH>), 2.41 (s, 3H, Ar—CH3), 1.39 (s, 9H, C(CHs)s3),
1.38 (s, 9H, C(CHs)3). *C NMR (101 MHz, CDCl3) 5 156.5 (C=0), 154.3 (C=0), 144.3 (Ar—Cq), 132.6 (Ar-Cy),
130.0 (2 x Ar-C), 127.9 (2 x Ar—C), 80.5 (C(CHas)s), 80.5 (C(CHs)s), 45.7 (4 x NCHz), 28.4 (C(CHs)s), 28.1
(C(CHs)3), 21.6 (ArCHz). HRMS (ESI) m/z Calcd for C21H34N3OsS [M+H]": 440.2219; Found: 440.2227. [0]*'p
= -6 (c 1.0, CHCIs3). HPLC Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C,

UV detection wavelength: 250 nm, (R)-3p retention time: 30 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3p (81.2 mg, 74%) as a white solid with characterisation data in accordance with the
above. HPLC Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min-!, 35 °C, UV detection

wavelength: 250 nm, (rac)-3p retention times: 27 & 30 min.
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tert-Butyl (R)-(oxo(4-(pyrimidin-2-yl)piperazin-1-yl)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-3q)

0, NBoc Reaction performed according to General Procedure D. 1-(2-pyrimidyl)piperazine
/@ ’\L/ (70 uL, 0.50 mmol, 2.0 equiv) and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were

NWNI/> added to a stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv)

and flame-dried LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and
warmed to 80 °C for 24 h. The solvent was removed under reduced pressure. Purification by flash column
chromatography (SiO2, 5% Et20 in CH2Cl2) afforded sulfonimidamide (R)-3q (72.1 mg, 69%, >99% ee) as a
white solid. mp = 193-196 °C. Rr 0.25 (10% Et20 in CH2Cl2). IR (film)/cm™' 3019, 2978, 2874, 1740, 1681,
1588, 1551, 1491, 1450, 1364, 1260, 1159, 954, 913. "H NMR (400 MHz, CDClI3) & 8.29 (d, J = 4.7 Hz, 2H,
2 x Ar-H), 7.76 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.35 (d, J = 8.0 Hz, 2H, 2 x Ar-H), 6.52 (t, J = 4.7 Hz, 1H, Ar—
H), 3.94 (dd, J=6.0, 4.3 Hz, 4H, 2 x NCH?2), 3.19 (m, 4H, NCH>), 2.44 (s, 3H, Ar—CHs), 1.43 (s, 9H, C(CHs3)s).
13C NMR (101 MHz, CDCIs) 5161.3 (Ar—Cq), 157.8 (C=0), 156.6 (2 x Ar-C), 144.2 (Ar—Cq), 132.6 (Ar—Cy),
130.0 (2 x Ar-C), 127.9 (2 x Ar-C), 110.6 (Ar—C), 80.5 (C(CHas)3), 45.8 (2 x NCHz), 43.2 (2 x NCHz), 28.2
(C(CH3)3), 21.6 (Ar—CHz). HRMS (ESI) m/z Calcd for C20H2sN503S [M+H]*: 418.1913; Found: 418.1905.
[a]*b = 0 (c 1, CHCI3). HPLC Conditions: Chiralpak IB column, 97:3 nhexane:/PrOH, flow rate: 1 mL min™,
35 °C, UV detection wavelength: 250 nm. (R)-3q retention times: 33 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure D on a 0.1 mmol
scale to afford the sulfonimidamide (rac)-3q (~10 mg) with characterisation data in accordance with the above.
HPLC Conditions: Chiralpak IB column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 250 nm. (rac)-3q retention times: 33 & 38 min.

tert-Butyl (R)-((4-(6-fluorobenzo[d]isoxazol-3-yl)piperidin-1-yl)(oxo)(p-tolyl)-A°-
sulfaneylidene)carbamate ((R)-3r)

0, NBoc Reaction performed according to General Procedure D. 6-Fluoro-3-(4-
)ij ‘N piperidinyl)benzisoxazole (110 mg, 0.50 mmol, 2.0 equiv) and triethylamine (70 pL,
‘0 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl fluoride (R)-2a

(69 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN
F  (0.83mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed under
reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH:Cl2) afforded
sulfonimidamide (R)-3r (88.4 mg, 75%, 98% ee) as a pale-yellow oil. R 0.27 (5% Et20 in CH2Cl2). IR (film)/cm-"
2974, 2930, 2855, 1737, 1670, 1614, 1446, 1271, 1148, 1111, 1044, 924, 839, 796, 731, 667. '"H NMR
(400 MHz, CDCls) 6 7.80 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.61 (dd, J=8.8, 5.1 Hz, 1H, Ar—H), 7.35 (d, J= 8.0 Hz,
2H, 2 x Ar—H), 7.24 (dd, J = 8.4, 2.1 Hz, 1H, Ar-H), 7.06 (td, J = 8.8, 2.1 Hz, 1H, Ar-H), 4.06 (dd, J=12.2, 1.9
Hz, 1H, NCHH), 3.87 (dd, J = 12.1, 1.9 Hz, 1H, NCHH), 3.12 (p, J = 7.7 Hz, 1H, NCH2CH2CH), 2.90-2.79 (m,
1H, NCHH), 2.72 (ddd, J = 12.1, 8.3, 6.1 Hz, 1H, NCHH), 2.45 (s, 3H, Ar-CH3), 2.12 (tt, J = 8.8, 4.6 Hz, 4H,
2 x NCH2CH-), 1.43 (s, 9H, C(CHs3)3). *C NMR (101 MHz, CDCl3) 5 164.8 (d, J = 280 Hz, Ar-Cq), 164.3 (Ar—
Cq), 160.4 (C=N), 156.6 (C=0), 134.0 (Ar—Cq), 130.3 (2 x Ar—C), 128.2 (2 x Ar-C), 125.5 (Ar—Cq), 122.7 (J =
11 Hz, Ar—C), 117.3 (Ar-Cq), 113.2 (d, J = 25 Hz, Ar-C), 97.9 (d, J = 27 Hz, Ar—C), 80.8 (C(CHs)3), 46.8
(NCH2), 45.3 (NCH2). 34.1 (NCH2CH2CH), 30.3 (1 x NCH2CH), 30.0 (1 x NCH2CH?>), 28.6 (C(CH3)s, 22.0 (Ar—
CHs). '®F NMR (377 MHz, CDCI3) 8 109.0. HRMS (ESI) m/z Calcd for C24H20N304SF [M+H]*: 474.1863; Found:
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474.1861. [0]?®p = +20 (c 0.5, CHCI3). HPLC conditions: Chiralpak IA column, 90:10 nhexane:iPrOH, flow rate:

1 mL min™, 35 °C, UV detection wavelength: 250 nm. (R)-3r retention time: 36 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure D on a 0.1 mmol
scale to afford the sulfonimidamide (rac)-3r (~10 mg) with characterisation data in accordance with the above.
HPLC conditions: Chiralpak IA column, 90:10 nhexane:/PrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 250 nm. (rac)-3r retention times: 23 & 36 min.

tert-Butyl (R)-(((3-(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)propyl)(methyl)amino)(oxo)(p-tolyl)-A°-

sulfaneylidene)carbamate ((R)-3s)

0. NBoe Prepared according to General Procedure D. Desipramine hydrochloride (151 mg,
\\'T,N/\/\N ‘ 0.50 mmol, 2.0 equiv) and triethylamine (140 L, 1.00 mmol, 4.0 equiv) were added
/© | O to a stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv)
and LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed

to 80 °C for 24 h. The solvent was removed under reduced pressure. Purification by flash column
chromatography (SiO2, 20% Et20 in CH2Cl2) afforded sulfonimidamide (R)-3s (96.8 mg, 75%, 98% ee) as a
colourless oil. Rr 0.17 (20% EtOAc in pentane). IR (film)/cm™ 3060, 2974, 2922, 1670, 1595, 1487, 1454, 1390,
1249, 1152, 910, 865, 731. '"H NMR (400 MHz, CDCl3) 8 7.67 (d, J = 8.3 Hz, 2H, 2 x Ar-H), 7.22 (d, J = 8.3 Hz,
2H, 2 x Ar-H), 7.15-7.10 (m, 4H, 4 x Ar-C), 7.08 (d, J = 7.4 Hz, 2H, 2 x Ar-H), 6.95-6.91 (m, 2H, 2 x Ar-H),
3.72 (t, J = 6.6 Hz, 2H, NCH?2), 3.29-3.17 (m, 2H, NCH?2), 3.15 (s, 4H, 2 x Ar—CH>), 2.69 (s, 3H, NCH3), 2.40
(s, 3H, Ar—CHBa), 1.79-1.74 (m, 2H, NCH2CH?2), 1.42 (s, 9H, C(CHs)3). *C NMR (101 MHz, CDCl3) d 156.7
(C=0), 148.1 (2 x Ar-Cy), 143.7 (Ar—Cyq), 134.7 (Ar—-Cq), 134.4 (2 x Ar—Cq), 130.0 (2 x Ar-C), 129.7 (2 x Ar—
C), 127.6 (2 x Ar-C), 126.5 (2 x Ar-C), 122.7 (2 x Ar—C), 119.9 (2 x Ar-C), 80.1 (C(CHz3)3), 47.8 (NCH>), 47.6
(NCHz), 34.7 (NCHs), 32.2 (2 x Ar—CHy), 28.2 (C(CHz3)3), 25.9 (NCH2CH2), 21.6 (Ar—CHs). HRMS (ESI) m/z
Calcd for CaoHssN3OsS [M+H]*: 520.2634; Found: 520.2622. [a]?*'b = +8 (¢ 1.0, CHCI;). HPLC conditions:
Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate: 1 mL min™, 35 °C, UV detection wavelength: 290 nm,

(R)-3s retention time: 30 min.

Synthesis of racemic sample for HPLC analysis prepared according to General Procedure B to afford
sulfonimidamide (rac)-3s (77.7 mg, 60%) as a colourless oil with characterisation data in accordance with the
above. HPLC conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate: 1 mL min', 35 °C, UV detection

wavelength: 290 nm, (rac)-3s retention times: 22 & 30 min.

tert-Butyl ((R)-oxo(((S)-1-phenylethyl)amino)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3t)
o NBos Prepared according to General Procedure D. (S)-1-phenylethan-1-amine (64 L,
\\,/'"’N/LPh 0.50 mmol, 2.0 equiv) and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a
/@ H stirred solution of sulfonimidoyl! fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and LiBr
(43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was
removed under reduced pressure. Purification by flash column chromatography (SiOz, 5% Et20 in CH2Cl2)
afforded sulfonimidamide (R)-3t (42 mg, 45%) as a single diastereomer as a colourless oil. Rr0.24 (5% Et.0

in CH2Cl2). IR (film)/cm™ 3083, 2978, 1673, 1453, 1367, 1278, 1162, 1118. "H NMR (400 MHz, CDCl3) & 7.58



Greed et al. S25

(d, J=8.4 Hz, 2H, 2 x Ar-H), 7.15-7.07 (m, 5H, 5 x Ar-C), 7.03-6.96 (m, 2H, 2 x Ar—H), 6.55 (d, J = 4.7 Hz,
1H, NH), 4.47-4.44 (m, 1H, NHCH), 2.34 (s, 3H, Ar-CH3s), 1.57 (d, J = 6.8 Hz, 3H, CHCHs), 1.41 (s, 9H,
C(CHs)s). *C NMR (101 MHz, CDCl3) & 157.3 (C=0), 143.5 (Ar-Cy), 141.3 (Ar—Cq), 136.0 (Ar—Cg), 129.3 (2 x
Ar—C), 128.4 (2 x Ar—C), 127.8 (2 x Ar—C), 127.4 (Ar-C), 126.2 (2 x Ar—C), 80.4 (C(CHa)s), 52.6 (NCH), 28.1
(C(CH3)3), 24.1 (CH(CH3)), 21.4 (Ar—CHs3). HRMS (APCI +p) m/z: Calcd for C20H27N203S [M+H]*: 375.1737;
Found: 375.1737. [0]?®p = +4 (c 1.0, CDCls).

tert-Butyl ((R)-oxo(((R)-1-phenylethyl)amino)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3u)
Q. NBoc: Prepared according to General Procedure D. (R)-1-phenylethan-1-amine (64 L,
/@ ""H/\Ph 0.50 mmol, 2.0 equiv) and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a
stirred solution of sulfonimidoyl fluoride (R)-2a (69 mg, 0.25 mmol, 1 equiv) and LiBr
(43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was
removed under reduced pressure. Purification by flash column chromatography (SiO2, 5% Et.O in CH2Cl2)
afforded sulfonimidamide (R)-3u (40 mg, 43%) as a single diastereomer as a colourless oil. R 0.28 (5% Et20
in CH2Cl2). IR (film)/cm™ 3063, 2978, 1677, 1453, 1367, 1274, 1159, 1118, 969, 909. 'H NMR (400 MHz,
CDCl3) 5 7.86 (d, J=8.4 Hz, 2H, 2 x Ar—H), 7.34-7.25 (m, 7H, 7 x Ar-C), 6.58 (s, 1H, NH), 4.43 (q, J=6.9 Hz,
1H, NHCH), 2.45 (s, 3H, Ar—CHz), 1.39 (s, 9H, C(CHs)3), 1.30 (d, J = 6.9 Hz, 3H, CHCH?5). *C NMR (101 MHz,
CDCl3) 6 157.0 (C=0), 143.9 (Ar-Cq), 142.3 (Ar—Cq), 136.8 (Ar—Cq), 129.6 (2 x Ar-C), 128.6 (2 x Ar—C), 127.9
(2 x Ar—C), 127.6 (Ar—C), 126.2 (2 x Ar—C), 80.3 (C(CHs)3), 52.4 (NHCH), 28.1 (C(CHs)3), 23.0 (CHCHs3), 21.5
(Ar—CHs). HRMS (APCI +p) m/z: Calcd for C20H27N203S [M+H]*: 375.1737; Found: 375.1725. [a]*®p = +39
(c 1.0, CDCls).
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Crystal Structure Data for (R)-3h

(R)-3h
The absolute structure of (R)-3h was unambiguously determined by use of the Flack parameter [x = —
0.035(17)].

Figures

Figure S 1: The crystal structure of (R)-3h.
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Preparation of enantioenriched 4-bromophenyl derivatives (Scheme 4)

. BocNH
Ligand 2
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Methyl 3-((4-bromophenyl)thio)propanoate (7)

/@/ \/\[fOMe Methyl acrylate (2.00 mL, 22.0 mmol, 1.1 equiv) and sodium acetate (247 mg,
Br o] 3.0 mmol, 0.15 equiv) were added to 4-bromobenzenethiol (3.78 g, 20.0 mmol, 1 equiv)
in THF:H20 (1:1, 67 mL) and stirred at 25 °C for 18 h. Aqueous NaHCO3 (50 mL) was added and the aqueous
mixture was extracted with EtOAc (3 x 60 mL) and washed with brine (60 mL). The combined organic layers
were dried (Na2S04), filtered, and concentrated under reduced pressure to give sulfide 7 (5.08, 92%) as a
white solid. mp = 52-54 °C. Rr0.18 (5% Et20 in pentane). IR (film)/cm™ 2997, 2950, 2844, 1737, 1474, 1435,
1359, 1245, 1217, 1195, 1172, 1092, 1008, 811. 'H NMR (400 MHz, CDClI3) 6 7.42 (d, J = 8.6 Hz, 2H, 2 x Ar—
H), 7.23 (d, J = 8.6 Hz, 2H, 2 x Ar-H), 3.68 (s, 3H, OCHs), 3.15 (t, J = 7.4 Hz, 2H, SCH2), 2.62 (t, J = 7.4 Hz,
2H, SCH2CH-). 3C NMR (101 MHz, CDCl3) & 172.5 (C=0), 134.6 (Ar-Cq), 132.2 (2 x Ar-C), 131.8 (2 x Ar—
C), 120.8 (Ar—Cq), 52.0 (OCHs), 34.2 (SCHy2), 29.3 (SCH2CH?2). Analytical data (NMR) in agreement with those
reported in the literature.F!

Methyl 3-((4-bromophenyl)sulfinyl)propanoate (8)
0 Prepared according to a literature procedure.*® A solution of VO(acac). (16 mg,
Q VWO(OMG 0.06 mmol, 1 mol%) in CHCls (1.5 mL) was added dropwise to a solution of (S,E)-2-
Br (((1-hydroxy-3,3-dimethylbutan-2-yl)imino)methyl)-4,6-diiodophenol (42 mg,
0.09 mmol, 1.5 mol%) in CHCIs (1.5 mL) and stirred at 25 °C for 30 min. Sulfide 7 (1.65 g, 6.0 mmol, 1.0 equiv)
and CHCIs (3 mL) were added and the reaction mixture cooled to 0 °C. H202 (30% in H20, 736 pL, 7.2 mmol,
1.2 equiv) was added dropwise and the mixture left to vigorously stir at 0 °C for 72 h. Sat. ag. Na,S,0; (30 mL)
was added and the aqueous mixture was extracted with CHCIs (3 x 30 mL) and washed with brine (40 mL).
The combined organic layers were dried (Na2SOa4), filtered, and concentrated under reduced pressure.
Purification by flash column chromatography (40% EtOAc in pentane) afforded sulfoxide (S)-8 (1.19 g, 68%,
99% ee) as a white solid. mp = 79-80 °C. Rr0.23 (40% EtOAc in pentane). IR (film)/cm™ 3050, 2997, 2948,
2916, 2846, 1728, 1571, 1472, 1435, 1415, 1388, 1239, 1170, 1131, 1060, 1034, 1005, 893, 826, 762, 732,
718. '"H NMR (400 MHz, CDCI3) 5 7.68 (d, J = 8.5 Hz, 2H, 2 x Ar-H), 7.49 (d, J = 8.6 Hz, 2H, 2 x Ar-H), 3.67
(s, 3H, OCHs), 3.23 (ddd, J=13.2, 8.2, 6.8 Hz, 1H, SCHH), 2.94 (ddd, J = 13.4, 8.0, 5.7 Hz, 1H, SCHH), 2.84
(ddd, J = 17.2, 8.1, 6.8 Hz, 1H, SCH2CHH), 2.56 (ddd, J = 17.2, 8.2, 5.7 Hz, 1H, SCH2CHH). 3C NMR
(101 MHz, CDCI3) 6 171.6 (C=0), 142.2 (Ar—Cq), 132.7 (2 x Ar-C), 125.8 (Ar-Cq), 125.8 (2 x Ar—C), 52.3
(SCH2), 51.3 (OCH3), 26.1 (SCH2CH2). HRMS (Voltage El+) m/z Calcd for C1oH1103SBr [M+H]*: 289.9612;
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Found: 289.9607. [a]*®> = —98 (c 1.0, CHCI3). HPLC conditions: Chiralpak IA column, 90:10 nhexane:/PrOH,
flow rate: 1 mL min', 35 °C, UV detection wavelength: 250 nm, (S)-8 retention time: 19 min.

Synthesis of racemic sample for HPLC analysis prepared by mCPBA oxidation to afford sulfoxide (rac)-8
(5.09 g, 87%) as a white solid with characterisation data in accordance with the above. HPLC conditions:
Chiralpak IA column, 90:10 nhexane:/PrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength: 250 nm,

(rac)-8 retention times: 19 & 21 min.

Methyl 3-(4-bromo-N-(tert-butoxycarbonyl)phenylsulfonimidoyl)propanoate ((S)-9)
0, NBoc Prepared according to a literature procedure.®! Magnesium oxide (659 mg, 16.4 mmol,
D ‘/\H/OMe 4 equiv), tert-butyl carbamate (720 mg, 6.2 mmol, 1.5 equiv), Phl(OAc). (1.98 g,
Br © 6.2 mmol, 1.5 equiv) and Rh2(OAc)s (45 mg, 0.10 mmol, 2.5 mol%) were added to a
stirred solution of sulfoxide (S)-8 (1.19 g, 4.1 mmol, 1 equiv) in CH2Cl2 (40 mL, 0.1 M) at RT and warmed to
40 °C for 18 h. At rt, the reaction mixture was filtered through celite and concentrated under reduced pressure.
Purification by flash column chromatography (25% EtOAc in pentane) afforded sulfoximine (S)-9 (1.45 g, 87%,
99% ee) as a white solid. mp = 83-84 °C. Rr0.15 (25% EtOAc in pentane). mp = 100-101 °C. IR (film)/cm™
2978, 1740 (C=0), 1699, 1669, 1390, 1274, 1252, 1155, 1110. '"H NMR (400 MHz, CDCl3) & 7.82-7.78 (m,
2H, 2 x Ar-H), 7.77-7.73 (m, 2H, 2 x Ar-H), 3.76-3.65 (m, 1H, SCHH), 3.63 (s, 3H, OCHs), 3.58 (dd, J = 6.3,
5.5 Hz, 1H, SCHH), 2.81 (qdd, J = 17.3, 8.9, 6.2 Hz, 2H, SCH2CH-), 1.38 (s, 9H, C(CHs3)3). *C NMR (101
MHz, CDCl3) & 170.0 (C=0), 157.3 (C=0), 136.0 (Ar-Cy), 133.0 (Ar—Cq), 129.6 (2 x Ar—C), 129.4 (2 x Ar-C),
81.0 (C(CHas)3), 52.4 (OCHas), 51.6 (SCH2), 27.9 (C(CHs)3), 27.1 (SCH2CH2). HRMS (ESI) m/z: Calcd for
C15H21NO5Ss1Br [M+H]": 408.0303; Found: 408.0296. [a]**b = +44 (c 1.0, CHCI3). HPLC conditions: Chiralpak
IA column, 93:7 nhexane:iPrOH, flow rate: 1 mL min-, 35 °C, UV detection wavelength: 250 nm, (R)-9 retention

time: 22 min.

Synthesis of racemic sample for HPLC analysis prepared by using the above procedure to afford sulfoximine
(rac)-9 (6.24 g, 95%) as a white solid with characterisation data in accordance with the above. HPLC
conditions: Chiralpak IA column, 93:7 nhexane:iPrOH, flow rate: 1 mL min-!, 35 °C, UV detection wavelength:

250 nm, (rac)-9 retention times: 22 & 37 min.

Sodium ((4-bromophenyl)sulfinyl)(tert-butoxycarbonyl)amide ((S)-1b)
0 . 5 M NaOH in MeOH (718 L, 3.6 mmol, 1.05 equiv) was added to sulfoximine (S)-9 (1.39 g,
/@ “NBoc 3.4 mmol, 1.0 equiv) at 25 °C in CH2Cl2 (25 mL, 0.1 M) and the reaction was stirred for 1 h.
Br Na~ The suspension was then filtered to collect the white precipitate, which was washed with
CH2zCI2 (100 mL). Excess solvent was then removed under reduced pressure to afford sulfinamide salt (S)-1b
as a white solid (1.05 g, 90%, 99% ee). mp = 227-229 °C. IR (film)/cm™ 2981, 1640, 1468, 1390, 1271, 1162,
998, 834, 760; 'H NMR (400 MHz, D20) & 7.71-7.65 (m, 2H, 2 x Ar-H), 7.56—7.50 (m, 2H, 2 x Ar-H), 1.40 (s,
9H, C(CHBa)3). *C NMR (101 MHz, D20) & 165.9 (C=0), 145.6 (Ar—Cq), 132.0 (2 x Ar—C), 126.5 (2 x Ar-C),
124.6 (Ar-Cq), 79.7 (C(CHs)3), 27.7 (C(CHs)3). HRMS (ESI) m/z: Calcd for C11H1sNOsSBr [M]: 317.9800;
Found: 317.9806. Further characterisation was carried out after washing ~20 mg with sat. ag. NH4ClI solution.
Sulfinamide: [a]?°p = +88 (¢ 1.0, CDCIl3s). HPLC conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow
rate: 1 mL min', 35 °C, UV detection wavelength: 250 nm, (S)-1b retention time: 20 min.
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Synthesis of racemic sample for HPLC analysis prepared by using the above procedure to afford sulfinamide
salt (rac)-1b (786 mg, 89%) as a white solid with characterisation data in accordance with the above. HPLC
conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min-', 35 °C, UV detection wavelength:

250 nm, (rac)-1b retention times: 18 & 20 min.

tert-Butyl ((4-bromophenyl)fluoro(oxo)-Aé-sulfaneylidene)carbamate ((R)-2b)
O, NBoc  Prepared according to General Procedure C. Selectfluor (850 mg, 2.4 mmol, 2.0 equiv) was
/@ vF added to a stirred solution of sulfinamide salt (S)-1b (411 mg, 1.2 mmol, 1.0 equiv) and
Br potassium acetate (235 mg, 2.4 mmol, 2.0 equiv) in ethanol (6.0 mL, 0.2 M) at 0 °C and slowly
warmed to RT over 24 h. The reaction mixture was quenched with water (10 mL) and diluted with CH2Cl2
(10 mL). The mixture was extracted with CH2Clz (5 x 15 mL) and the combined organic layers were dried
(Na2S0s), filtered and concentrated under reduced pressure. No further purification was required giving
sulfonimidoyl fluoride (R)-2b (175 mg, quant, 92% ee) as a colourless oil. IR (film)/cm™ 3093, 2982, 1707,
1573, 1331, 1252, 1148, 1069, 1010, 909, 857, 756. '"H NMR (400 MHz, CDClz) & 8.01-7.94 (m, 2H, 2 x Ar—
H), 7.79-7.74 (m, 2H, 2 x Ar—H), 1.53 (s, 9H, C(CHs3)3). 3C NMR (101 MHz, CDCl3) & 151.7 (C=0), 132.5 (2
x Ar—C), 132.3 (Ar—Cq), 130.8 (Ar—Cq), 129.2 (2 x Ar—C), 82.7 (C(CHs3)3), 27.5 (C(CHBa)3). 'F NMR (377 MHz,
CDCI3) 8 69.8. [0]%°p = =15 (¢ 1.7, CDCIs). HPLC conditions: Chiralpak IA column, 98:2 nhexane:iPrOH, flow

rate: 1 mL min”', 35 °C, UV detection wavelength: 250 nm, (R)-2b retention time: 11 min.

Synthesis of racemic sample for HPLC analysis prepared by using the above procedure to afford sulfonimidoyl
fluoride (rac)-2b (175 mg, quant.) as a colourless oil with characterisation data in accordance with the above.
HPLC conditions: Chiralpak IA column, 98:2 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 250 nm, (rac)-2b retention times: 10 & 11 min.

tert-Butyl (R)-((benzylamino)(4-bromophenyl)(oxo)-Aé-sulfaneylidene)carbamate ((R)-3v)
0, NBoc Prepared according to General Procedure D. Benzylamine (55 uL, 0.50 mmol, 2.0 equiv)
/@ f’N/\© and triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of
Br " sulfonimidoyl fluoride (R)-2b (85 mg, 0.25 mmol, 1.0 equiv) and LiBr (43 mg, 0.50 mmol,
2.0 equiv) in MeCN (0.83 mL, 0.3 M) at RT and heated to 80 °C for 24 h. The solvent was removed under
reduced pressure. Purification by flash column chromatography (SiO2, 2% Et20 in CH:Cl2) afforded
sulfonimidamide (R)-3v (66 mg, 62%, 92% ee) as a white solid. Rr = 0.23 (2% Et20 in CH2Cl2); mp = 154—
156 °C. IR (film)/cm™ 3086, 1684, 1572, 1282, 1159, 1088, 909; 'H NMR (400 MHz, CDCl3) & 7.79-7.75 (m,
2H, 2 x Ar-H), 7.63-7.60 (m, 2H, 2 x Ar-H), 7.30-7.25 (m, 3H, 3 x Ar—C), 7.23-7.17 (m, 2H, 2 x Ar-H), 6.89
(s, 1H, NH), 4.25 (d, J = 14.1 Hz, 1H, NHCHH), 3.99 (d, J = 14.1 Hz, 1H, NHCHH), 1.38 (s, 9H, C(CHs3)s3).
13C NMR (101 MHz, CDCls) d 156.8 (C=0), 138.0 (Ar-Cq), 135.6 (Ar-Cq), 132.3 (2 x Ar-C), 129.4 (2 x Ar-C),
128.7 (2 x Ar—C), 128.2 (Ar—Cq), 128.0 (3 x Ar—C), 80.9 (C(CHs)s3), 45.5 (NHCH), 28.0 (C(CHs)3). HRMS (ESI)
m/z: Calcd for CisH22N203SBr [M+H]*: 425.0535; Found: 425.0531. [a]®p = +6 (c 0.5, CH2Clz). HPLC
conditions: Chiralpak ID column, 90:10 nhexane:/PrOH, flow rate: 1 mL min!, 35 °C, UV detection wavelength:

254 nm, (R)-3v retention time: 15 min.
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Synthesis of racemic sample for HPLC analysis prepared by using the above procedure to afford
sulfonimidamide (rac)-3v (20 mg, 47%) as a white solid with characterisation data in accordance with the
above. HPLC conditions: Chiralpak ID column, 90:10 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV
detection wavelength: 254 nm, (rac)-3v retention times: 15 & 20 min.

tert-Butyl (R)-((allylamino)(4-bromophenyl)(oxo)-A8-sulfaneylidene)carbamate ((R)-3w)
0, NBoc Prepared according to General Procedure D. Allylamine (38 pL, 0.50 mmol, 2.0 equiv)
/@ E/\/ and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of
lsatrJIfonimidoyI fluoride (R)-2b (85 mg, 0.25 mmol, 1.0 equiv) and LiBr (43 mg, 0.50 mmol, 2.0 equiv) in MeCN
(0.83 mL, 0.3 M) at RT and heated to 80 °C for 24 h. The solvent was removed under reduced pressure.
Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl2) afforded sulfonimidamide (R)-3w
(70 mg, 75%, 90% ee) as a white solid. Rr = 0.31 (5% Et20 in CH2Cl2); mp = 86-88 °C. IR (film)/cm™ 3243,
2981, 1677, 1572, 1390, 1282, 1159, 1088, 905; '"H NMR (400 MHz, CDCl3) 5 7.84-7.81 (m, 2H, 2 x Ar-H),
7.70-7.66 (m, 2H, 2 x Ar-H), 6.36 (s, 1H, NH), 5.73 (dddd, J=17.1, 10.2, 6.1, 5.5 Hz, 1H, NCH2CH), 5.22 (dq,
J=17.1,1.5Hz, 1H, NCH2CHCHH), 5.15 (dq, J = 10.2, 1.3 Hz, 1H, NCH2CHCHH), 3.68 (dd, J = 15.1, 5.5 Hz,
1H, NCHH), 3.46 (dd, J = 15.0, 6.1 Hz, 1H, NCHH), 1.41 (s, 9H, C(CH3)3). "*C NMR (101 MHz, CDCl3) & 156.7
(C=0), 138.0 (Ar—Cq), 1324 (2 x Ar-C), 132.3 (NCH2CH), 129.5 (2 x Ar-C), 128.2 (Ar—Cq), 118.2
(NCH2CHCHz), 80.8 (C(CHs)s), 43.9 (NCHz), 28.0 (C(CHs)s). HRMS (ESI) m/z: Calcd for C14H20N203SBr
[M+H]*: 375.0378; Found: 375.0380. [a]*®p = +8 (c 0.5, CH2Cl2). HPLC conditions: Chiralpak IA column, 97:3
nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength: 250 nm, (R)-3w retention time: 20 min.

Synthesis of racemic sample for HPLC analysis prepared by using the above procedure to afford
sulfonimidamide (rac)-3w (18 mg, 48%) as a white solid with characterisation data in accordance with the
above. HPLC conditions: Chiralpak IA column, 97:3 nhexane:/PrOH, flow rate: 1 mL min', 35 °C, UV detection

wavelength: 250 nm, (rac)-3w retention times: 20 & 29 min.

tert-Butyl ((4-bromophenyl)(oxo)(piperidin-1-yl)-A8-sulfaneylidene)carbamate ((R)-3x)

Q, NBac Prepared according to General Procedure D. Piperidine (50 puL, 0.50 mmol, 2.0 equiv) and
Br@ '\Q triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl
fluoride (R)-2b (85 mg, 0.25 mmol, 1.0 equiv) and LiBr (43 mg, 0.50 mmol, 2.0 equiv) in MeCN (0.83 mL,
0.3 M) at RT and heated to 80 °C for 24 h. The solvent was removed under reduced pressure. Purification by
flash column chromatography (SiO2, 2% Et20 in CH2Cl2) afforded sulfonimidamide (R)-3x (88 mg 87%,
90% ee) as a white solid. Rr = 0.36 (2% Et20 in CH2Cl2); mp = 171-172 °C. IR (film)/cm™ 2974, 2937, 2855,
1674, 1572, 1275, 1151, 931, 745; '"H NMR (400 MHz, CDCl3) 6 7.75-7.71 (m, 2H, 2 x Ar-H), 7.69-7.65 (m,
2H, 2 x Ar-H), 3.20-3.05 (m, 4H, 2 x NCH.), 1.67-1.59 (m, 4H, 2 x NCH2CHz), 1.51-1.44 (m, 2H,
NCH2CH2CH2), 1.42 (s, 9H, C(CHs)3). *C NMR (101 MHz, CDCl3) & 156.4 (C=0), 135.8 (Ar—-Cq), 132.3
(2 x Ar-C), 129.2 (2 x Ar-C), 127.9 (Ar-Cq), 80.4 (C(CHs)s), 46.6 (2 x NCH2), 28.0 (C(CHs)s), 25.2
(2 x NCH2CH2), 23.5 (NCH2CH2CH2). HRMS (ESI) m/z: Calcd for C16H2aN203SBr [M+H]*: 403.0691; Found:
403.0703. [a]*®p = -8 (¢ 0.5, CH2Cl2). HPLC conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate:
1 mL min™, 35 °C, UV detection wavelength: 250 nm, (R)-3x retention time: 24 min.
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Synthesis of racemic sample for HPLC analysis prepared by using the above procedure to afford
sulfonimidamide (rac)-3x (~20mg, 50%) as a white solid with characterisation data in accordance with the
above. HPLC conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate: 1 mL min', 35 °C, UV detection
wavelength: 250 nm, (rac)-3x retention times: 16 & 24 min.

tert-Butyl ((R)-(4-bromophenyl)(methyl((S)-3-(naphthalen-1-yloxy)-3-(thiophen-2-
yl)propyl)amino)(oxo)-AS-sulfaneylidene)carbamate ((R)-3y)
s Prepared according to General Procedure D. Duloxetine Hydrochloride

Q I(-’\fB(ii\ O (167 mg, 0.50 mmol, 2.0 equiv) and triethylamine (140 uL, 1.0 mmol, 4.0 equiv)
Br/© ’\ll O/‘ were added to a stirred solution of sulfonimidoyl fluoride (R)-2a (85 mag,
0.25 mmol, 1.0 equiv) and LiBr (43 mg, 0.50 mmol, 2.0 equiv) in MeCN (0.83 mL, 0.3 M) at RT and heated to
80 °C for 24 h. The solvent was removed under reduced pressure. Purification by flash column chromatography
(SiO2, 5% Et20 in CH2Cl.) followed by (SiO2, 10% acetone in pentane) afforded sulfonimidamide (R)-3y
(124 mg, 80%) as a single diastereomer as a white solid. R 0.15 (10% acetone in pentane). mp = 57-60 °C.
IR (film)/cm™ 2978, 1744, 1673, 1572, 1461, 1394, 1263, 1151, 1088, 775. '"H NMR (400 MHz, CDCls3)  8.27
(dd, J = 6.9, 3.0 Hz, 1H, Ar-H), 7.82-7.76 (m, 1H, Ar—H), 7.70 (d, J = 8.6 Hz, 2H, 2 x Ar—H), 7.56-7.46 (m,
4H, 4 x Ar—C), 7.41 (d, J = 8.2 Hz, 1H, Ar-H), 7.32-7.24 (m, 1H, Ar-H), 7.22 (dd, J = 5.1, 1.2 Hz, 1H, Ar—H),
7.10 (d, J = 3.4 Hz, 1H, Ar—H), 6.94 (dd, J = 5.0, 3.5 Hz, 1H, Ar—H), 6.83 (d, J = 7.7 Hz, 1H, Ar—H), 5.74 (dd,
J = 8.3, 4.3 Hz, 1H, OCHAr), 3.52 (ddd, J = 13.7, 8.2, 5.3 Hz, 1H, NCHH), 3.37 (dt, J = 14.2, 7.4 Hz, 1H,
NCHH), 2.87 (s, 3H, NCHs), 2.51 (dtd, J = 13.5, 8.0, 5.2 Hz, 1H, NCH2CHH), 2.40-2.28 (m, 1H, NCH2CHH),
1.45 (s, 9H, C(CHs)s). *C NMR (101 MHz, CDCl3) & 156.3 (C=0), 152.8 (Ar—Cq), 144.3 (Ar—Cq), 136.6 (Ar—
Cq), 134.5 (Ar-Cq), 132.3 (2 x Ar—C), 128.9 (2 x Ar-C), 128.0 (Ar-Cq), 127.6 (Ar-C), 126.7 (Ar-C), 126.3 (Ar—
C), 125.9 (Ar—Cq), 125.7 (Ar-C), 125.3 (Ar-C), 124.98 (Ar-C), 124.97 (Ar-C), 121.8 (Ar-C), 120.9 (Ar-C),
107.0 (Ar-C), 80.5 (C(CHs)3), 73.4 (OCHAr), 47.0 (NCH2), 37.4 (NCHj3), 35.4 (NCH2CHz2), 28.1 (C(CHa)s).
HRMS (ESI) m/z: Calcd for C29H31N204S2BrNa [M+Na]*: 637.0815; Found: 637.0806. [a]*’p = +10 (c 0.5,
CH2Cl2).

tert-Butyl (R)-([1,1'-biphenyl]-4-yl(oxo)(piperidin-1-yl)-AS-sulfaneylidene)carbamate ((R)-10)

O, NBoc  Prepared according to a literature procedure.l’l Sulfonimidamide (R)-3x (40 mg,

‘ ’O 0.10 mmol, 1 equiv), phenylboronic acid (18 mg, 0.15 mmol, 1.5 equiv), potassium

O carbonate (28 mg, 0.20 mmol, 2 equiv) and 1,1'-bis(di-tert-butylphosphino)ferrocene
palladium dichloride (6.5 mg, 0.01 mmol, 10 mol%) was added to a glass vial with MeCN:H20 (1:1, 500 pL,
0.2 M) and was degassed before being stirred and heated to 80 °C for 2 h. The reaction mixture was quenched
with ag. sat. NH4Cl (10 mL) and diluted with CH2Cl2 (10 mL). The mixture was extracted with CH2Clz (3 x
10 mL) and the combined organic layers were dried (Na2SOQa), filtered and concentrated under reduced
pressure. Purification by flash column chromatography (SiO2, 3% Et20 in CH2Cl2) afforded sulfonimidamide
(R)-10 (37 mg, 91%, 90% ee) as a colourless oil. Rr0.38 (3% Et20 in CH2Cl2). IR (film)/cm™ 2974, 2937, 2855,
1669, 1595, 1453, 1394, 1248, 1148, 928, 760. '"H NMR (400 MHz, CDCls) & 7.95-7.90 (m, 2H, 2 x Ar—H),
7.76-7.70 (m, 2H, 2 x Ar-H), 7.64-7.60 (m, 2H, 2 x Ar—H), 7.52-7.46 (m, 2H, 2 x Ar-H), 7.45-7.39 (m, 1H,
Ar-H), 3.17 (g, J = 4.9 Hz, 4H, 2 x NCH2), 1.67 (p, J = 5.6 Hz, 4H, 2 x NCH2CH-), 1.52-1.46 (m, 2H,
NCH2CH2CH?2), 1.43 (s, 9H, C(CH3)3). *C NMR (101 MHz, CDCIs) & 156.7 (C=0), 145.7 (Ar—Cq), 139.2 (Ar—
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Cq), 135.1 (Ar—Cq), 129.0 (2 x Ar-C), 128.5 (Ar—C), 128.2 (2 x Ar—C), 127.6 (2 x Ar-C), 127.3 (2 x Ar-C), 80.1
(C(CHs3)3), 46.6 (2 x NCHz), 28.1 (C(CHas)s), 25.2 (2 x NCH2CH?2), 23.6 (NCH2CH2CH>). [0]?®> = -7 (c 1.0,
CDCI3). HPLC conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min-, 35 °C, UV detection

wavelength: 250 nm, (R)-10 retention time: 32 min.

Synthesis of racemic sample for HPLC analysis prepared by using the above procedure to afford
sulfonimidamide (rac)-10 (~10 mg) as a colourless oil with characterisation data in accordance with the above.
HPLC conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™, 35 °C, UV detection

wavelength: 250 nm, (rac)-10 retention times: 27 & 32 min.
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Experimental Data for Racemic Sulfinamide Salts (S4b-f)

Synthesis of sulfinamide salts

€]

Q Q, NBoc ?

OMe OMe OMe N
T Y Oy T 07 pBoo
(6] (6] (o] Na®

Thiol Alkylation

Methyl 3-(tolylthio)propanoate (S1a)

ove Methyl acrylate (2.00 mL, 22.1 mmol) and sodium acetate (247 mg, 3.02 mmol) were
/©/ o] added to 4-methylbenzene-1-thiol (2.50 g, 20.1 mmol) in THF:H20 (1:1, 67 mL) and
stirred at 25 °C for 18 h. Aqueous NaHCOs (50 mL) was added and the aqueous mixture was extracted with
EtOAc (3 x 60 mL) and washed with brine (60 mL). The combined organic layers were dried (Na2S04), filtered,
and concentrated under reduced pressure to give sulfide S1a (4.25, quant.) as a colourless oil. IR (film)/cm-
3019, 2952, 1737 (C=0), 1491, 1435, 1353, 1193, 1241, 1092, 1017, 980, 805. '"H NMR (400 MHz, CDCl3) &
7.29 (d,J =8.1Hz, 2H, 2 x Ar—H), 7.11 (d, J = 7.9 Hz, 2H, 2 x Ar—H), 3.67 (s, 3H, OCHs), 3.11 (t, J = 7.4 Hz,
2H, SCHz), 2.60 (t, J = 7.4 Hz, 2H, SCH2CH-), 2.32 (s, 3H, Ar—CHs). *C NMR (101 MHz, CDCls) d 172.3
(C=0), 136.9 (Ar—Cq), 131.3 (Ar—Cq), 131.1 (2 x Ar-C), 129.8 (2 x Ar-C), 51.8 (OCHa), 34.3 (SCHz2), 29.8
(SCH2CH?>), 21.1 (Ar—CHa). Analytical data (NMR) in agreement with those reported in the literature.®

Methyl 3-(phenylthio)propanoate (S1b)
©/ V\H,OMe Methyl acrylate (269 uL, 3.0 mmol, 1.0 equiv) and sodium acetate (37 mg, 0.45 mmol,
© 0.15 equiv) were added to benzenethiol (306 uL, 3.0 mmol, 1.0 equiv) in THF:H20 (1:1,
10 mL) and stirred at 25 °C for 18 h. Aqueous NaHCOs3 (50 mL) was added and the aqueous mixture was
extracted with EtOAc (3 x 15 mL). The combined organic layers were dried (Na2SO4), filtered, and
concentrated under reduced pressure. Purification by flash column chromatography (5% EtOAc in pentane)
afforded sulfide S1b (498 mg, 72%) as a colourless oil. Rr 0.25 (5% EtOAc in pentane). IR (film)/cm™ 2951,
1733 (C=0), 1583, 1481, 1437, 1356, 1243, 1171, 1024, 737, 690. '"H NMR (400 MHz, CDClz) § 7.39-7.35
(m, 2H, 2 x Ar-H), 7.35-7.25 (m, 2H, 2 x Ar-H), 7.24-7.18 (m, 1H, Ar—H), 3.68 (s, 3H, OCHs), 3.17 (t, J=7.4
Hz, 2H, SCH2), 2.63 (t, J = 7.4 Hz, 2H, SCH2CH2). *C NMR (101 MHz, CDCls) § 172.2 (C=0), 135.1 (Ar—Cy),
130.1 (Ar—C), 129.0 (2 x Ar—C), 126.6 (2 x Ar—C), 51.9 (OCHs), 34.2 (SCHz), 29.1 (SCH2CH2). Analytical data
(NMR) in agreement with those reported in the literature.®

Methyl 3-((4-fluorophenyl)thio)propanoate (S1c)

ome Methyl acrylate (1.81 mL, 20 mmol, 1.0 equiv) and sodium acetate (247 mg, 3.00 mmol,
FO/ o 0.15 equiv) were added to the 4-fluorobenzenethiol (2.13 mL, 20 mmol, 1 equiv) in
THF:H20 (67 mL, 1:1) and stirred at 25 °C and monitored by TLC. Aqueous NaHCO3 (50 mL) was added and
the aqueous mixture was extracted with EtOAc (3 x 60 mL). The combined organic layers were dried (MgSOa),

filtered, and concentrated under reduced pressure to give sulfide S1c (3.59 g, 84%) as a yellow oil which was
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used without further purification. IR (film)/cm™ 2952, 1733 (C=0), 1588, 1491, 1435, 1357, 1219, 1156, 1088,
980, 820. 'H NMR (400 MHz, CDClz) & 7.39-7.36 (m, 2H, 2 x Ar-H), 7.02-6.98 (m, 2H, 2 x Ar—H), 3.66 (s,
3H, OCHz), 3.09 (t, J = 7.4 Hz, 2H, SCH2), 2.58 (t, J = 7.4 Hz, 2H, SCH2CH)."*C NMR (101 MHz, CDCl3) &
172.2 (C=0), 162.3 (d, "Jc-r = 247 Hz, Ar-Cq), 133.5 (d, 3Jcr = 8.1 Hz, 2 x Ar—C), 130.1 (d, *Jcr = 3.1 Hz, Ar—
Cq), 116.3 (d, 2Jcr = 21.9 Hz, 2 x Ar-C), 51.9 (OCHs), 34.3 (SCHz), 30.5 (SCH2CH2). '°F NMR (377 MHz,
CDCl3) 6 -114.6— -114.7 (m, 1F, Ar—F). Analytical data (NMR) in agreement with those reported in the

literature.!'®

Methyl 3-((4-methoxyphenyl)thio)propanoate (S1d)
/@/ WOMG Methyl acrylate (1.81 mL, 20 mmol, 1.0 equiv) and sodium acetate (247 mg,
MeO o] 3.00 mmol, 0.15 equiv) were added to the 4-methoxybenzenethiol (2.13 mL,
20 mmol, 1 equiv) in THF:H20 (67 mL, 1:1) and stirred at 25 °C and monitored by TLC. Aqueous NaHCOs3
(50 mL) was added and the aqueous mixture was extracted with EtOAc (3 x 60 mL). The combined organic
layers were dried (MgSOsa), filtered, and concentrated under reduced pressure to give the corresponding
sulfide S1d (3.76 g, 83%) as an orange oil which was used without further purification. IR (film)/cm™ 3001,
2952, 2837, 1733 (C=0), 1592, 1491, 1461, 1357, 1241, 1170, 1029, 980, 824. 'H NMR (400 MHz, CDCl3) &
7.40-7.33 (m, 2H, 2 x Ar-H), 6.86-6.81 (m, 2H, 2 x Ar—H), 3.78 (s, 3H, OCHs), 3.65 (s, 3H, OCHjs), 3.03 (1,
J=7.4 Hz, 2H, SCH2), 2.56 (t, J = 7.4 Hz, 2H, SCH2CH-2). *C NMR (101 MHz, CDCl3) & 172.3 (C=0), 159.4
(Ar—Cq), 134.2 (2 x Ar-C), 125.1 (2 x Ar—C), 114.7 (Ar—Cyq), 55.3 (Ar—OCHj3), 51.7 (COOCHS3), 34.4 (SCH>),
31.1 (SCH2CHz). Analytical data (NMR) in agreement with those reported in the literature.['"!

Methyl 3-(pyridin-2-ylthio)propanoate (S1e)

N ome Prepared according to a literature procedure.l'? Methyl 3-bromopropionate (2.6 mL,

N

| = o] 24 mmol, 1.2 equiv) was added to a stirred solution of 2-mercaptopyridine (2.22 g,

20 mmol, 1 equiv) and NEts (4.16 mL, 30 mmol, 1.5 equiv) in acetonitrile (10 mL, 2 M) and heated under reflux
to 85 °C for 24 h. At rt the reaction mixture was concentrated under reduced pressure. Purification by flash
column chromatography (10% EtOAc in pentane) afforded sulfide S1e (3.11 g, 15.8 mmol, 79%) as a pale-
yellow oil. Rf 0.33 (10% EtOAc in pentane). IR (film)/cm™ 3049, 2997, 2952, 1737 (C=0), 1580, 1454, 1412,
1357, 1249, 1108, 984, 760, 723. '"H NMR (400 MHz, CDClI3) & 8.41 (ddd, J = 5.0, 1.9, 1.0 Hz, 1H, Ar—H), 7.46
(ddd, J=8.1, 7.3, 1.9 Hz, 1H, Ar-H), 7.16 (dt, J = 8.1, 1.1 Hz, 1H, Ar-H), 6.97 (ddd, J=7.3, 4.9, 1.1 Hz, 1H,
Ar—H), 3.70 (s, 3H, OCHs), 3.43 (t, J = 7.1 Hz, 2H, SCH2), 2.79 (t, J = 7.1 Hz, 2H, SCH2CHz). 3C NMR
(101 MHz, CDCls) 6 172.7 (C=0), 158.3 (Ar-Cy), 149.6 (Ar—C), 136.0 (Ar-C), 122.5 (Ar-C), 119.6 (Ar-C), 51.9
(OCHs), 34.7 (SCH2), 25.0 (SCH2CH2). Analytical data (NMR) in agreement with those reported in the

literature.!'2

Methyl 3-(isopropylthio)propanoate (S1f)

\f \/\H/OMe 2-iodopropane (3.6 mL, 36 mmol, 2 equiv) was added to methyl 3-sulfanylpropanoate
0 (2.0 mL, 18 mmol, 1 equiv) and K2CO3 (2.99 g, 22 mmol, 1.2 equiv) in acetone (90 mL, 0.2 M)

at 25 °C and stirred for 24 h. The reaction mixture was quenched with 1 M K2COs (50 mL) and extracted with

CH2Cl2 (3 x 100 mL). The combined organic layers were dried (Na2S0a), filtered, and concentrated under

reduced pressure. Purification by flash column chromatography (SiO2, 10% Et20 in pentane) afforded sulfide

S1f (5.09 g, 84%) as a colourless oil. Rr 0.30 (10% Et20 in pentane). IR (film)/cm™ 2960, 2930, 2870, 1737
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(C=0), 1439, 1357, 1244, 1170, 1051, 1021, 980. 'H NMR (400 MHz, CDCl3) & 3.69 (s, 3H, OCHs), 2.94 (p, J
= 6.7 Hz, 1H, SCH), 2.80 (td, J = 7.4, 0.7 Hz, 2H, SCHy), 2.63-2.56 (m, 2H, SCH2CH>), 1.26 (d, J = 6.7 Hz,
6H, CH(CHs)2). 3C NMR (101 MHz, CDCls) & 172.6 (C=0), 51.9 (OCHz), 35.1 (SCH), 34.9 (SCH2), 25.6
(SCH2CHz), 23.4 (CH(CHs)z). HRMS (ESI) m/z Calcd for C7H1502S [M+H]*: 163.0793; Found: 163.0791.

Methyl 3-(methylthio)propanoate (S1g)
o \/\IfOMe lodomethane (5..6 mL, 90 mmol, 2 equiv) was added to met.hyl.3-su|fany|propanoate (5.0 mL,
0 45 mmol, 1 equiv) and K2COs (7.46 g, 54 mmol, 1.2 equiv) in acetone (200 mL, 0.2 M) at
25 °C and stirred for 24 h. The reaction mixture was quenched with 1 M K2COs (100 mL) and extracted with
CH2Cl2 (3 x 200 mL). The combined organic layers were dried (Na2S0a), filtered, and concentrated under
reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in pentane) afforded sulfide
S1g (5.09 g, 84%) as a colourless oil. *Note: due to the volatility of the product, removal of solvent was carried
out at pressures no less than 200 mbar at 25 °C* Rr0.25 (5% Et20 in pentane). IR (film)/cm™ 2952, 2918, 1733
(C=0), 1435, 1357, 1245, 1144, 1021. '"H NMR (400 MHz, CDClz) & 3.70 (s, 3H, OCHa), 2.78-2.75 (m, 2H,
SCHz2), 2.64-2.61 (m, 2H, SCH2CH>), 2.12 (s, 3H, SCHz). *C NMR (101 MHz, CDCl3) & 172.6 (C=0), 51.9
(OCHs), 34.4 (SCHz2), 29.2 (SCH2CH), 15.6 (SCH3). Analytical data (NMR) in agreement with those reported
in the literature.!"3

Sulfide Oxidation

Methyl 3-(p-tolylsulfinyl)propanoate (S2a)
o mCPBA (3.30 g, 19.1 mmol, 1 equiv) was added portionwise to sulfide S1a (4.02 g,
)©/ V\[(OMe 19.1 mmol, 1 equiv) in CH2Cl2 (100 mL, 0.2 M) at 0 °C and stirred for 2 hr. The reaction
© mixture was quenched with 1 M K2CO3 (100 mL) and the aqueous mixture was extracted
with CH2Cl2 (3 x 80 mL). The combined organic layers were dried (Na2SOa4), filtered, and concentrated under
reduced pressure to afford sulfoxide S2a (3.97 g, 92%) as a pale-yellow oil. IR (film)/cm™ 2952, 2922, 1733
(C=0), 1595, 1494, 1439, 1358, 1234, 1170, 1085, 1040, 977, 809. "H NMR (400 MHz, CDCl3) 5 7.49 (d, J =
8.2 Hz, 2H, 2 x Ar-H), 7.36-7.28 (m, 2H, 2 x Ar-H), 3.65 (s, 3H, OCHs), 3.20 (ddd, J = 13.3, 8.6, 6.7 Hz, 1H,
SCHH), 2.94 (ddd, J = 13.3, 8.5, 5.7 Hz, 1H, SCHH), 2.81 (ddd, J = 17.2, 8.5, 6.6 Hz, 1H, SCH2CHH), 2.53
(ddd, J =17.2, 8.6, 5.7 Hz, 1H, SCH2CHH), 2.41 (s, 3H, Ar—CH3). 3C NMR (101 MHz, CDClI3) d 171.8 (C=0),
141.8 (Ar—Cq), 139.7 (Ar—Cq), 130.1 (2 x Ar-C), 124.2 (2 x Ar-C), 52.2 (OCH3), 51.3 (SCH?2), 26.1 (SCH2CH>),
21.5 (Ar—CHs). Analytical data (NMR) in agreement with those reported in the literature.!'¥

Methyl 3-(phenylsulfinyl)propanoate (S2b)
o mCPBA (131 mg, 0.76 mmol, 1 equiv) was added portionwise to sulfide S1b (150 mg,
©/ \/\IgOMe 0.76 mmol, 1 equiv) in CH2Cl2 (5 mL, 0.2 M) at 0 ‘C and stirred for 2 h. The reaction mixture
was quenched with 3 M KOH (15 mL) and the aqueous mixture was extracted with CH2Cl2
(3 x 15 mL). The combined organic layers were dried (Na2S0.), filtered, and concentrated under reduced
pressure. Purification by flash column chromatography (50% EtOAc in pentane) afforded sulfoxide S2b
(113 mg, 70%) as a colourless oil. Rr 0.17 (50% EtOAc in pentane). IR (film)/cm™ 3316, 3054, 2949, 2901,
1721 (C=0), 1591, 1440, 1197, 1183, 819, 756. '"H NMR (400 MHz, CDClz) & 7.67—7.60 (m, 2H, 2 x Ar—H),
7.58-7.48 (m, 3H, 3 x Ar-H), 3.67 (s, 3H, OCHs), 3.25 (ddd, J = 13.4, 8.5, 6.7 Hz, 1H, SCHH), 2.97 (ddd, J =
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13.3, 8.3, 5.7 Hz, 1H, SCHH), 2.85 (ddd, J = 17.2, 8.4, 6.7 Hz, 1H, SCH2CHH), 2.57 (ddd, J = 17.2, 8.5, 5.7
Hz, 1H, SCH2CHH). *C NMR (101 MHz, CDCls) 6 171.8 (C=0), 143.0 (Ar—Cq), 131.3 (Ar—C), 129.4 (2 x Ar—
C), 124.1 (2 x Ar—C), 52.3 (OCHs), 51.2 (SCHz2), 26.1 (SCH2CHz). Analytical data (NMR) in agreement with

those reported in the literature.'

Methyl 3-((4-fluorophenyl)sulfinyl)propanoate (S2c)
0 mCPBA (2.83 g, 16.4 mmol, 1 equiv) was added portionwise to sulfide S1c (3.50 g,
O \/\H/OMe 16.4 mmol, 1 equiv) in CH2Cl> (80 mL, 0.2 M) at 0 °C and stirred for 4 hr. The reaction
F © mixture was quenched with 1 M K2CO3 (100 mL) and the aqueous mixture was extracted
with CH2Cl2 (3 x 80 mL). The combined organic layers were dried (Na2SOa4), filtered, and concentrated under
reduced pressure to afford sulfoxide S2c¢ (3.76 g, quant.) as a pale-yellow oil. Rr0.20 (50% EtOAc in pentane).
IR (film)/cm™ 2997, 2952, 1773 (C=0), 1588, 1491, 1439, 1357, 1219, 1174, 1219, 1044, 977, 835, 749.
"H NMR (400 MHz, CDCls) 8 7.70-7.53 (m, 2H, 2 x Ar-H), 7.24-7.19 (m, J = 8.5 Hz, 2H, 2 x Ar-H), 3.64 (s,
3H, OCHa), 3.25-3.15 (m, 1H, SCHH), 2.93 (ddd, J = 13.7, 7.9, 6.0 Hz, 1H, SCHH), 2.85-2.77 (m, 1H,
SCH2CHH), 2.59-2.50 (m, 1H, SCH2CHH). 3C NMR (101 MHz, CDCl3) & 171.6 (C=0), 164.5 (d, 'Jc.r =
251.9 Hz, Ar-F), 138.5 (Ar-Cq), 126.4 (d, 3Jc.r = 8.8 Hz, 2 x Ar-C), 116.8 (d, 2Jc-F = 22.6 Hz, 2 x Ar-C), 52.3
(OCHs3), 51.5 (SCH>), 26.0 (SCH2CH>). "*F{'"H} NMR (377 MHz, CDCls) 8 -108.3 (1F, Ar—F). HRMS (ESI) m/z
Calcd for C1oH1203SF [M+H]*: 231.0491; Found: 231.0481.

Methyl 3-((4-methoxyphenyl)sulfinyl)propanoate (S2d)
o mCPBA (2.83 g, 16.4 mmol, 1 equiv) was added portionwise to sulfide S1d (3.70 g,
/©/ V\n/OMe 16.4 mmol, 1 equiv) in CH2Cl2 (80 mL, 0.2 M) at 0 °C and stirred for 4 hr. The reaction
MeO ° mixture was quenched with 1 M K2COs (100 mL) and the aqueous mixture was
extracted with CH2Cl2 (3 x 80 mL). The combined organic layers were dried (Na2S0s), filtered, and
concentrated under reduced pressure to afford sulfoxide S$2d (3.91 g, 99%) as a yellow oil. Rf0.14 (50% EtOAc
in pentane). IR (film)/cm™ 2952, 2840, 1733 (C=0), 1595, 1495, 1461, 1357, 1245, 1170, 1025, 828, 753.
"H NMR (400 MHz, CDCl3) & 7.45-7.42 (m, 2H, 2 x Ar—H), 6.93-6.90 (m, 2H, 2 x Ar-H), 3.73 (s, 3H, OCHa),
3.53 (s, 3H, OCHsa), 3.06 (ddd, J = 13.4, 8.5, 6.8 Hz, 1H, SCHH), 2.90-2.81 (m, 1H, SCHH), 2.67 (ddd, J =
17.2,8.5,6.8 Hz, 1H, SCH2CHH), 2.43 (ddd, J = 17.2, 8.5, 5.9 Hz, 1H, SCH2CHH). '*C NMR (101 MHz, CDCl3)
0 171.4 (C=0), 161.9 (Ar-Cq), 133.5 (Ar-Cq), 125.7 (2 x Ar-C), 114.7 (2 x Ar-C), 55.4 (Ar—OCHj3), 51.9
(COOCHS3), 51.03 (SCH?2), 25.89 (SCH2CH). HRMS (ESI) m/z Calcd for C11H1504S [M+H]*: 243.0691; Found:
243.0691.

Methyl 3-(pyridin-2-ylsulfinyl)propanoate (S2e)
o mCPBA (2.62 g, 15.2 mmol, 1 equiv) was added portionwise to sulfide S1e (3.00 g,
EN/j/ \/\IgOMe 15.2 mmol, 1 equiv) in CH2Cl2 (80 mL, 0.2 M) at 0 °C and stirred for 4 hr. The reaction
mixture was quenched with 1 M K2COs (100 mL) and the aqueous mixture was extracted
with CH2Cl2 (3 x 80 mL). The combined organic layers were dried (Na2SOa4), filtered, and concentrated under
reduced pressure to afford sulfoxide S2e (1.97 g, 9.3 mmol, 61%) as a pale yellow oil. Rr0.26 (2% MeOH in
CH2Cl2). IR (film)/lcm™ 3049, 2993, 2952, 1733 (C=0), 1576, 1424, 1356, 1238, 1174, 1084, 1036, 771.
"H NMR (400 MHz, CDCI3) & 8.64 (ddd, J = 4.7, 1.7, 1.0 Hz, 1H, Ar-H), 8.00-7.87 (m, 2H, 2 x Ar-H), 7.39
(ddd, J=7.1,4.7, 1.7 Hz, 1H, Ar-H), 3.65 (s, 3H, OCH3), 3.50 (ddd, J = 13.6, 9.3, 6.1 Hz, 1H, SCHH), 3.20
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(ddd, J=13.7, 9.2, 5.9 Hz, 1H, SCHH), 2.86 (ddd, J = 17.1, 9.2, 6.1 Hz, 1H, SCH2CHH), 2.45 (ddd, J = 17.0,
9.3, 5.9 Hz, 1H, SCH2CHH). 13C NMR (101 MHz, CDCls) & 171.7 (C=0), 163.9 (Ar-C), 150.0 (Ar-C), 138.1
(Ar-C), 124.9 (Ar-C), 120.4 (Ar-C), 52.3 (CHs), 48.1 (SCH), 25.6 (SCH2CHz). Analytical data (NMR) in
agreement with those reported in the literature.!?!

Methyl 3-(isopropylsulfinyl)propanoate (S2f)

o mCPBA (2.56 g, 14.8 mmol, 1 equiv) was added portionwise to sulfide S1f (2.40 g,
\f \/\[OfOMe 14.8 mmol, 1 equiv) in CH2Cl2 (75 mL, 0.2 M) at 0 °C and stirred for 2 hr. The reaction mixture
was quenched with 1 M K2COs (100 mL) and the aqueous mixture was extracted with CH2Cl2 (3 x 80 mL). The
combined organic layers were dried (Na2S0Os), filtered, and concentrated under reduced pressure to afford
sulfoxide S2f (1.63 g, 62%) as a pale-yellow oil. Rr 0.11 (60% EtOAc in pentane). IR (film)/cm™ 2960, 2874,
1737 (C=0), 1439, 1364, 1234, 1040, 977, 828. 'H NMR (400 MHz, CDCI3) & 3.73 (s, 3H, OCHz), 3.03-2.91
(m, 1H, SCH(CH3)2), 2.91-2.74 (m, 4H, 2 x CH2), 1.33 (d, J = 6.9 Hz, 3H, 1 x CH(CHs)2), 1.28 (d, J = 6.9 Hz,
3H, 1 x CH(CHs)2). *C NMR (101 MHz, CDCl3) & 172.2 (C=0), 52.3 (OCHBs), 51.0 (SCH2), 43.6 (CH(CHs)2),
27.4 (SCH2CH?2), 15.9 (1 x CH(CHz3)2), 15.0 (1 x CH(CHz3)2). HRMS (APCI) m/z Calcd for C7H1403S [M+H]":
179.0742; Found: 179.0736.

Methyl 3-(methanesulfinyl)propanoate (S2g)

mCPBA (4.49 g, 26.0 mmol, 1 equiv) was added portionwise to sulfide S1g (3.47 g,
Me/”\/\H/OMe 26.0 mmol, 1 equivl) in CH2Cl2 (130 mL, 0.2 M) at 0 °C and stirred for 1 hr. The reaction

mixture was quenched with 1 M K2COs (100 mL) and the aqueous mixture was extracted
with CH2Cl2 (3 x 80 mL). The combined organic layers were dried (Na2SOa4), filtered, and concentrated under
reduced pressure to afford sulfoxide S2g (3.09 g, 79%) as a colourless oil. *Note: volatility was observed under
pressures of >1 mbar* IR (film)/cm™ 3000, 2956, 1730 (C=0), 1439, 1364, 1241, 1178, 1029, 943, 827.
"H NMR (400 MHz, CDClI3) & 3.72 (s, 3H, OCHBa), 3.06 (ddd, J = 13.0, 8.2, 7.1 Hz, 1H, SCHH), 2.94-2.87 (m,
1H, SCHH), 2.87-2.80 (m, 2H, SCH2CH2), 2.59 (s, 3H, SCHs). '*C NMR (101 MHz, CDClsz) & 171.9 (C=0),
52.4 (OCHas), 49.0 (SCH2), 38.9 (SCH2CHz2), 26.9 (SCHs). Analytical data (NMR) in agreement with those

reported in the literature.['®!

NBoc-transfer
Methyl 3-(N-(tert-butoxycarbonyl)-4-methylphenylsulfonimidoyl)propanoate (S3a)
o NBo Prepared according to a literature procedure.! Magnesium oxide (3.24 g, 80.4 mmol,
/@ WOMG 4 equiv), tert-butyl carbamate (3.53 g, 30.2 mmol, 1.5 equiv), Phl(OAc). (9.71 g,
° 30.2 mmol, 1.5 equiv) and Rh2(OAc)s (0.22 g, 0.5 mmol, 2.5 mol%) were added to a
stirred solution of sulfoxide S2a (4.20 g, 20.1 mmol, 1 equiv) in CH2Cl2 (200 mL, 0.1 M) at RT and warmed to
40 °C for 18 h. At RT the reaction mixture was filtered through celite and concentrated under reduced pressure.
Purification by flash column chromatography (50% EtOAc in pentane) afforded sulfoximine S3a (4.39 g,
19.4 mmol, 97%) as a white solid. mp = 83—-84 °C. Rr0.34 (50% EtOAc in pentane). IR (film)/cm™ 2978, 1740
(C=0), 1670 (C=0), 1439, 1364, 1274, 1252, 1156, 894 'H NMR (400 MHz, CDClI3) 5 7.80 (d, J = 8.4 Hz, 2H,
2 x Ar-H), 7.37 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 3.69 (ddd, J = 14.3, 9.5, 6.0 Hz, 1H, SCHH), 3.61 (s, 3H, OCHs),
3.55 (ddd, J =14.2, 9.3, 6.0 Hz, 1H, SCHH), 2.89-2.67 (m, 2H, SCH2CH2), 2.46 (s, 3H, Ar—CHz), 1.37 (s, 9H,
C(CHs)3). 3C NMR (101 MHz, CDCl3) 5 170.3 (C=0), 157.7 (C=0), 145.2 (Ar—Cy), 133.8 (Ar—Cq), 130.5 (2 x
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Ar—C), 128.3 (2 x Ar—C), 80.8 (C(CHs)s), 52.5 (OCHs), 51.9 (Ar—CHz), 28.1 (C(CHa)3), 27.4 (CHz), 21.8 (CHa).
HRMS (ESI) m/z Calcd for C1sH2sNOsS [M+H]*: 342.1370; Found: 342.1375.

Methyl 3-(N-(tert-butoxycarbonyl)phenylsulfonimidoyl)propanoate (S3b)
O, NBoc Prepared according to a literature procedure.®! Magnesium oxide (71 mg, 1.8 mmol,
©/ v\m Me 4 equiv), tert-butyl carbamate (77 mg, 0.66 mmol, 1.5 equiv), Phl(OAc). (213 mg,
0.66 mmol, 1.5 equiv) and Rhz(OAc)s (4.9 mg, 0.011 mmol, 2.5 mol%) were added to a
stirred solution of sulfoxide S2b (94 mg, 0.44 mmol, 1 equiv) in CH2Cl2 (4.4 mL, 0.1 M) at RT and warmed to
40 °C for 18 h. At RT the reaction mixture was filtered through celite and concentrated under reduced pressure.
Purification by flash column chromatography (50% EtOAc in pentane) afforded sulfoximine S3b (114 mg, 80%)
as a colourless oil. R0.43 (50% EtOAc in pentane). IR (film)/cm™ 2987, 2940, 1738 (C=0), 1666, 1447, 1408,
1367, 1215, 1153, 1133, 872, 740. '"H NMR (400 MHz, CDCls) § 8.00-7.93 (m, 2H, 2 x Ar-H), 7.73-7.67 (m,
1H, Ar-H), 7.65-7.58 (m, 2H, 2 x Ar—H), 3.73 (ddd, J = 14.4, 9.4, 6.0 Hz, 1H, SCHH), 3.63 (s, 3H, OCHs),
3.61-3.54 (m, 1H, SCHH), 2.92-2.72 (m, 2H, SCH2CH?2), 1.37 (s, 9H, C(CHs3)3). *C NMR (101 MHz, CDClz) &
170.3 (C=0), 157.5 (C=0), 137.1 (Ar—Cq), 134.1 (Ar—C), 129.8 (2 x Ar-C), 128.2 (2 x Ar-C), 80.9 (C(CHa)s),
52.5 (OCHs), 51.8 (CHz), 28.1 (C(CHas)s), 27.4 (CHz2). HRMS (ESI) m/z Calcd for C1sH22NOsS [M+H]*:
328.1219; Found: 328.1213.

Methyl 3-(N-(tert-butoxycarbonyl)-4-fluorophenylsulfonimidoyl)propanoate (S3c)
0, NBoc Prepared according to a literature procedure.®’ Magnesium oxide (2.63 g, 65.2 mmol,
/@ \/\ﬂ/ 4 equiv), tert-butyl carbamate (2.87 g, 24.5 mmol, 1.5 equiv), Phl(OAc). (7.87 g,
24.5 mmol, 1.5 equiv) and Rh2(OAc)4 (0.18 g, 0.4 mmol, 2.5 mol%) were added to a
stirred solution of sulfoxide S2c¢ (3.76 g, 16.3 mmol, 1 equiv) in CH2Cl2 (162 mL, 0.1 M) at RT and warmed to
40 °C for 18 h. At RT the reaction mixture was filtered through celite and concentrated under reduced pressure.
Purification by flash column chromatography (30% EtOAc in pentane) afforded sulfoximine S3c (3.63 g, 64%)
as a viscous yellow oil. Rr0.22 (30% EtOAc in pentane). IR (film)/cm™ 2978, 1737 (C=0), 1666 (C=0), 1588,
1491, 1364, 1275, 1226, 1144, 895, 835, 731. '"H NMR (400 MHz, CDClz) & 7.96-7.89 (m, 2H, 2 x Ar—H),
7.29-7.23 (m, 2H, 2 x Ar—H), 3.74-3.65 (m, 1H, SCHH), 3.60 (s, 3H, OCHa), 3.59-3.53 (m, 1H, SCHH), 2.78
(ddd, J = 15.5, 8.9, 6.3 Hz, 2H, SCH2CH-), 1.35 (s, 9H,C(CHz)3)."*C NMR (101 MHz, CDClI3)  170.1 (C=0),
166.0 (d, 'Je.r = 257.2 Hz, Ar-F), 157.3 (C=0), 132.7 (Ar—Cy), 131.0 (d, 3Jc-F = 9.6 Hz, 2 x Ar-C), 117.1 (d,
2Jcr = 22.8 Hz, 2 x Ar-C), 80.9 (C(CHs3)3), 52.4 (OCHBs), 51.8 (CH2), 28.0 (CHz), 27.2 (C(CHs)3). "F{"H} NMR
(377 MHz, CDCls) 6 -103.0 (1F, Ar-F). HRMS (ESI) m/z Calcd for C15H21NOsSF [M+H]*: 346.1124; Found:

346.1130.

Methyl 3-(N-(tert-butoxycarbonyl)-4-methoxyphenylsulfonimidoyl)propanoate (S3d)
o NBoc Prepared according to a literature procedure.® Magnesium oxide (2.60 g, 64.4 mmol,
/@ /\/\H/O'V'e 4 equiv), tert-butyl carbamate (2.84 g, 24.2 mmol, 1.5 equiv), Phl(OAc)2 (7.80 g,
24.2 mmol, 1.5 equiv) and Rh2(OAc)s (0.18 g, 0.4 mmol, 2.5 mol%) were added to a
stirred solution of sulfoxide S2d (3.90 g, 16.1 mmol, 1 equiv) in CH2Cl2 (161 mL, 0.1 M) at RT and warmed to
40 °C for 18 h. At RT the reaction mixture was filtered through celite and concentrated under reduced pressure.
Purification by flash column chromatography (60% Et20 in Hexane) afforded sulfoximine S3d (3.62 g, 63%)

as a pale pink solid. mp = 93-95 °C. Rf 0.12 (60% Et.O in Hexane). IR (film)/cm™' 2974, 1737 (C=0),
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1666 (C=0), 1592, 1498, 1364, 1245, 1148, 1107, 891, 731. "H NMR (400 MHz, CDCl3) 5 7.83 (d, J = 8.8 Hz,
2H, 2 x Ar—H), 7.02 (d, J = 8.8, 2H, 2 x Ar-H), 3.87 (s, 3H, OCHs), 3.69-3.63 (m, 1H, SCHH), 3.59 (s, 3H,
OCHs), 3.57-3.51 (m, 1H, SCHH), 2.79-2.71 (m, 2H, SCH2CH>), 1.36 (s, 9H, C(CHs)s). 13C NMR (101 MHz,
CDCl3) 5 170.3 (C=0), 164.1 (Ar=Cq), 157.7 (C=0), 130.4 (2 x Ar—C), 127.6 (Ar-Cq), 115.0 (2 x Ar-C), 80.6
(C(CHa)s), 55.9 (OCHs), 52.4 (OCHs), 52.0 (CHz), 28.1 (CH2), 27.5 (C(CHs)s). HRMS (ESI) m/z Calcd for
Ci16H24NO6S [M+H]* 358.1324; Found: 358.1340.

Methyl 3-(N-(tert-butoxycarbonyl)pyridine-2-sulfonimidoyl)propanoate (S3e)
" O, NBoc oM Prepared according to a literature procedure.® Magnesium oxide (1.48 g, 36.8 mmol,
U \/\fg 4 equiv), tert-butyl carbamate (1.62 g, 13.8 mmol, 1.5 equiv), Phl(OAc): (4.44 g,
13.8 mmol, 1.5 equiv) and Rh2(OAc)4 (0.10 g, 0.2 mmol, 2.5 mol%) were added to a stirred
solution of sulfoxide S2e (1.97 g, 9.2 mmol, 1 equiv) in CH2Cl2 (92 mL, 0.1 M) at RT and warmed to 40 °C for
18 h. At RT the reaction mixture was filtered through celite and concentrated under reduced pressure.
Purification by flash column chromatography (1% MeOH in CH2Cl2) afforded sulfoximine S3e (0.97 g, 64%) as
a pale yellow oil. R 0.14 (1% MeOH in CHzCl). IR (film)/cm™ 3056, 2978, 1737 (C=0), 1700, 1662 (C=0),
1580, 1429, 1364, 1275, 1230, 1148, 895, 864, 764. 'H NMR (400 MHz, CDCI3) & 8.71 (ddd, J = 4.7, 1.7,
0.8 Hz, 1H, Ar-H), 8.20 (dt, J=7.9, 1.0 Hz, 1H, Ar—H), 7.98 (td, J=7.8, 1.7 Hz, 1H, Ar-H), 7.55 (ddd, J=7.7,
4.7,1.1 Hz, 1H, Ar—H), 3.98-3.79 (m, 2H, SCH2CH3), 3.62 (s, 3H, OCH3), 2.91 (ddd, J=17.3, 8.9, 6.3 Hz, 1H,
SCHH), 2.76 (ddd, J = 17.3, 9.1, 6.3 Hz, 1H, SCHH), 1.33 (s, 9H, C(CH3)3). "*C NMR (101 MHz, CDCl3) &
170.3 (C=0), 157.5 (C=0), 155.8 (Ar—Cq), 150.3 (Ar-C), 138.3 (Ar—-C), 127.5 (Ar—C), 124.4 (Ar—C), 80.8
(C(CHa)s), 52.4 (OCHzs), 47.8 (CH), 28.0 (C(CHa)s), 27.2 (CH2). HRMS (ESI) m/z Calcd for C14H21N205S
[M+H]* 329.1171; Found: 329.1168.

Methyl 3-(N-(tert-butoxycarbonyl)propan-2-ylsulfonimidoyl)propanoate (S3f)
0, NBoc Prepared according to a literature procedure.®! Magnesium oxide (1.45 g, 36.4 mmol,
Y V\([)(OMG 4 equiv), tert-butyl carbamate (1.60 g, 13.7 mmol, 1.5 equiv), Phl(OAc)2 (4.40 g, 13.7 mmol,
1.5 equiv) and Rhz(OAc)s (0.10 g, 0.2 mmol, 2.5 mol%) were added to a stirred solution of
sulfoxide S2f (1.62 g, 9.1 mmol, 1 equiv) in CH2Cl2 (91 mL, 0.1 M) at RT and warmed to 40 °C for 18 h. At RT,
the reaction mixture was filtered through celite and concentrated under reduced pressure. Purification by flash
column chromatography (50% EtOAc in pentane) afforded sulfoximine S3f (1.15 g, 43%) as a white solid.
mp = 93-94 °C. R/ 0.30 (50% EtOAc in pentane). IR (film)/cm™' 2982, 1737 (C=0), 1655 (C=0), 1364, 1279,
1249, 1156, 1092, 1054, 891, 848. 'H NMR (400 MHz, CDCls) & 3.79-3.69 (m, 4H, CH(CHs)s and OCHa),
3.69-3.51 (m, 2H, SCHz), 2.98 (ddd, J = 8.1, 6.8, 4.0 Hz, 2H, SCH2CH-), 1.52-1.44 (m, 15H, C(CHs)s and
CH(CH?)2). *C NMR (101 MHz, CDCls) & 171.2 (C=0), 158.8 (C=0), 80.5 (C(CHa)3), 54.3 (CH(CHa)2), 52.6
(OCHs), 43.2 (CH2), 28.3 (C(CHs)3), 27.2 (CH2), 15.8 (1 x CH(CH2)2), 15.7 (1 x CH(CHz)2). HRMS (ESI) m/z
Calcd for C12H24NOsS [M+H]" 294.1375; Found: 294.1381.

Methyl 3-(N-(tert-butoxycarbonyl)-S-methylsulfonimidoyl)propanoate (S3g)

0, NBoc Prepared according to a literature procedure.’! Magnesium oxide (2.58 g, 64 mmol,
. oM
Me “g ° 4 equiv), tert-butyl carbamate (2.81 g, 24 mmol, 1.5 equiv), PhI(OAc): (7.73 g, 24 mmol,
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1.5 equiv) and Rh2(OAc)s (0.18 g, 0.4 mmol, 2.5 mol%) were added to a stirred solution of sulfoxide S2g
(2.46 g, 16 mmol, 1 equiv) in CH2Cl2 (160 mL, 0.1 M) at RT and warmed to 40 °C for 18 h. At RT the reaction
mixture was filtered through celite and concentrated under reduced pressure. Purification by flash column
chromatography (50% EtOAc in pentane) afforded sulfoximine S3g (3.39 g, 14.0 mmol, 87%) as a pale-yellow
oil. Rr0.28 (50% EtOAc in pentane). IR (film)/cm™ 2978, 2933, 1737 (C=0), 1655 (C=0), 1439, 1364, 1275,
1250, 1152, 992, 861,790. '"H NMR (400 MHz, CDCls) & 3.78 (dd, J = 14.3, 7.1 Hz, 1H, SCHH), 3.74 (s, 3H,
OCHzs), 3.65 (dt, J = 14.4, 7.2 Hz, 1H, SCHH), 3.24 (s, 3H, SCHs), 3.10-2.86 (m, 2H, SCH2CH.), 1.48 (s, 9H,
C(CHs)3). 3C NMR (101 MHz, CDCl3) & 170.9 (C=0), 158.5 (C=0), 80.9 (C(CHs)3), 52.7 (OCH3), 49.5 (CHz),
40.8 (CHz), 28.3 (C(CHz3)3), 27.7 (SCH3). HRMS (ESI) m/z Calcd for C1o0H1sNOsS [M+H]*: 266.1060; Found:
266.1062.

Elimination to Sulfinamide Salt

Sodium (tert-butoxycarbonyl)(p-tolylsulfinyl)amide ((rac)-1a)
o NaH (60% in oil, 526 mg, 13.1 mmol) was added to sulfoximine S3a (4.28 g, 12.5 mmol) in
/@/”‘g&g THF (125 mL) at 25 °C and stirred for 3 h. The reaction was quenched with MeOH (25 pulL)
Na - and concentrated under reduced pressure. The precipitate was collected by filtration and
washed with hexane to give sulfinamide salt (rac)-1a (3.46 g, quant. yield) as a white solid. The data was

identical to that shown for (S)-1a above.

Sodium (tert-butoxycarbonyl)(phenylsulfinyl)amide (S4b)
0 NaH (60 % in oil, 137 mg, 3.44 mmol, 1.05 equiv) was added to a stirred solution of sulfoximine

©/ \ngg S3b (1.07 g, 3.27 mmol, 1.0 equiv) in anhydrous THF (33 mL, 0.1 M) at 25 °C and stirred for
Na© 1 h.MeOH (100 mL) was added and the solvent removed under reduced pressure. The resulting
precipitate was washed with hexane (50 mL) and collected by filtration to afford the sulfinamide salt S4b as a
white solid (852 mg, 99%). mp = 238-240 °C. IR (film)/cm™' 3344, 2978, 1631 (C=0), 1582, 1268, 1155, 1004,
993, 829, 747, 697. '"H NMR (400 MHz, D20) 5 7.63 (dd, J = 6.7, 3.0 Hz, 2H, 2 x Ar-H), 7.54-7.47 (m, 3H, 3 x
Ar—H), 1.39 (s, 9H, C(CHs)3). *C NMR (101 MHz, D20) & 165.9 (C=0), 146.1 (Ar—Cqg), 130.9 (Ar—C), 129.0
(2 x Ar—C), 124.6 (2 x Ar-C), 79.6 (C(CHs)3), 27.7 (C(CHs)3). HRMS (ESI) m/z: Calcd for C11H14NO3S [M]:
240.0694; Found: 240.0704.

Sodium (tert-butoxycarbonyl)((4-fluorophenyl)sulfinyl)amide (S4c)
o} NaH (60% in oil, 442 mg, 11.0 mmol, 1.05 equiv) was added to sulfoximine S3c (3.60 g,

Q ‘chg 10.5 mmol, 1 equiv) in THF (100 mL) at 25 °C and stirred for 3 h. The reaction was quenched
F Na~ with MeOH (25 uL) and concentrated under reduced pressure. The precipitate was collected
by filtration and washed with hexane to give sulfinamide salt S4c (1.91 g, 65%) as a white solid. mp = 162—
164 °C. IR (film)/cm-1 2982, 2933, 1644 (C=0), 1588, 1484, 1453, 1394, 1275, 1219, 1167, 999, 895, 831,
794, 761. '"H NMR (400 MHz, D20) 8 7.72-7.62 (m, 2H, 2 x Ar-H), 7.25 (t, J = 8.9 Hz, 2H, 2 x Ar—H), 1.41 (s,
9H, C(CHa)3). C NMR (101 MHz, D20) & 165.7 (C=0), 163.9 (d, "Jc—r = 247.8 Hz, Ar-Cy), 127.1 (d, 3JcF =
9.3 Hz, 2 x Ar-C), 126.5 (Ar—Cy), 116.1 (d, 2JcF = 23.5 Hz, 2 x Ar—C), 79.8 (C(CHs)3), 27.8 (C(CH3)3). '°F NMR
(377 MHz, CDsOD) & -114.03 (1F, Ar-F). HRMS (ESI) m/z Calcd for C11H13FNO3S [M]: 258.0600; Found:
258.0594.
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Sodium (tert-butoxycarbonyl)((4-methoxyphenyl)sulfinyl)amide (S4d)
o NaH (60% in oil, 425 mg, 10.6 mmol, 1.05 equiv) was added to sulfoximine S3d (3.61 g,
@( W8 10.1 mmol, 1 equiv) in THF (100 mL) at 25 °C and stirred for 3 h. The reaction was
MeO quenched with MeOH (25 uL) and concentrated under reduced pressure. The precipitate
was collected by filtration and washed with hexane to give sulfinamide salt S4d (2.69 g, 91%) as a white solid.
mp = 219-220 °C. IR (film)/cm™ 2982, 2933, 1633 (C=0), 1595, 1491, 1457, 1252, 1159, 1081, 1033, 999,
832. '"H NMR (400 MHz, D20) 8 7.61 (d, J = 8.9 Hz, 2H, 2 x Ar-H), 7.09 (d, J = 8.9 Hz, 2H, 2 x Ar-H), 3.86 (s,
3H, OCHs), 1.41 (s, 9H, C(CHs)3). 3C NMR (101 MHz, D20) & 165.6 (C=0), 160.9 (Ar—Cg), 138.3 (Ar—Cy),
126.6 (2 x Ar-C), 114.5 (2 x Ar—C), 79.6 (C(CHas)3), 55.5 (OCH3s), 27.8 (C(CHs)3). HRMS (ESI) m/z Calcd for
C12H1eNO4S [M]: 270.0800; Found: 270.0804.

Sodium (tert-butoxycarbonyl)(pyridin-2-ylsulfinyl)amide (S4e)

0 NaH (60% in oil, 370 mg, 9.2 mmol, 1.05 equiv) was added to sulfoximine S3e (3.02 g, 8.8 mmol,
ENj/ ‘gsgc 1 equiv) in THF (90 mL) at 25 °C and stirred for 24 h. The reaction was quenched with MeOH
Na (25 uL) and concentrated under reduced pressure. The precipitate was collected by filtration
and washed with hexane to give sulfinamide salt S4e (2.64 g, quant) as a white solid. mp = 191-194 °C.
IR (film)/cm™ 3015, 2978, 2933, 1629 (C=0), 1573, 1454, 1368, 1290, 1156, 1085, 999, 835, 798, 760.
"H NMR (400 MHz, D20) & 8.53 (ddd, J=4.9, 1.8, 0.9 Hz, 1H, Ar—H), 8.02 (td, J= 7.8, 1.7 Hz, 1H, Ar-H), 7.87
(dt, J = 8.0, 1.1 Hz, 1H, Ar—H), 7.52 (ddd, J = 7.7, 4.9, 1.2 Hz, 1H, Ar—H), 1.41 (s, 9H, C(CHa)3). *C NMR
(101 MHz, D20) 6 166.2 (C=0), 164.9 (Ar—Cq), 148.9 (Ar—C), 139.3 (Ar-C), 125.7 (Ar-C), 119.6 (Ar—C), 79.9
(C(CHa3)3), 27.7 (C(CHa3)3).HRMS (ESI) m/z Calcd for C10H13N203S [M]: 241.0647; Found: 241.0641.

Sodium (tert-butoxycarbonyl)(isopropylsulfinyl)amide (S4f)
o NaH (60% in oil, 164 mg, 4.1 mmol, 1.05 equiv) was added to sulfoximine S3f (1.15 g, 3.9 mmol,

\f \(’1580(; 1 equiv) in THF (40 mL) at 25 °C and stirred for 24 h. The reaction was quenched with MeOH
Na (25 uL) and concentrated under reduced pressure. The precipitate was collected by filtration and
washed with hexane to give sulfinamide salt S4f (1.06 g, quant.) as a white solid. mp = 199-200 °C.
IR (film)/cm™ 2930, 2986, 2870, 1606 (C=0), 1464, 1297, 1256, 1170, 1074, 988, 905, 746, 664. '"H NMR
(400 MHz, CD30OD) 6 2.51-2.44 (m, 1H, SCH), 1.39 (s, 9H, C(CHzs)3), 1.17 (d, J = 7.0 Hz, 3H, 1 x CH(CHs)2),
1.11 (d, J = 7.0 Hz, 3H, 1 x CH(CHs)2). *C NMR (101 MHz, MeOD) & 167.2 (C=0), 78.4 (C(CH3)3), 54.1
(CH(CHBa)2), 29.3 (C(CHBa)s), 16.7 (1 x CH(CHs3)2), 16.3 (1 x CH(CHj3)2). HRMS (ESI) m/z Calcd for CsH1sNO3S
[M]: 206.0851; Found: 206.0847.

Sodium (tert-butoxycarbonyl)(methylsulfinyl)amide (S4g)
o NaH (60% in oil, 0.34 g, 8.4 mmol, 1.05 equiv) was added to sulfoximine S3g (2.16 g, 8.0 mmol,

Me” ‘ng 1 equiv) in THF (0.1 M) at 25 °C and stirred for 2 h. The reaction was quenched with MeOH (20 pL)
Na and concentrated under reduced pressure. The precipitate was collected by filtration and washed
with hexane to give sulfinamide salt S4g (1.44 g, 7.2 mmol, 90%) as a white solid. mp = 183—-188 °C.

IR (film)/cm™ 2974, 2930, 1610 (C=0), 1364, 1286, 1163, 999, 835, 756. '"H NMR (400 MHz, D20) & 2.40 (s,
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3H, SCHa), 1.38 (s, 9H, (C(CHs3)3). '*C NMR (101 MHz, D20) & 79.4 (C(CHs)3), 40.6 (SCHa), 27.7 (C(CH3)3).
HRMS (ESI) m/z Calcd for CeéH12NO3S [M]: 178.0538; Found: 178.0542.

Synthesis of Sulfonimidoyl Fluorides (2c-2h)

tert-Butyl (fluoro(oxo)(phenyl)-A%-sulfaneylidene)carbamate (2c)
O, NBoc  Prepared according to General Procedure A. Selectfluor (81 mg, 0.23 mmol, 1.5 equiv) was
©/ " added to a solution of sulfinamide salt S4b (40 mg, 0.15 mmol) in DMF (0.75 mL, 0.2 M) at 0 °C
and warmed to 25 °C for 18 h. H20 (25 mL) was added and the aqueous mixture extracted with
EtOAc (3 x 25 mL). The combined organic layers were dried (Na2S0Oa), filtered and the solvent removed under
reduced pressure. Purification by flash column chromatography (SiO2, 10% EtOAc in pentane) afforded
sulfonimidoyl fluoride 2¢ (21 mg, 54%) as a colourless oil. Rr0.51 (20% EtOAc in pentane). IR (film)/cm™" 2980,
1726 (C=0), 1700, 1325, 1249, 1140, 1095, 744, 697. '"H NMR (400 MHz, CDCl3) § 8.16-8.07 (m, 2H, 2 x Ar—
H), 7.81-7.73 (m, 1H, Ar—H), 7.68-7.57 (m, 2H, 2 x Ar—H), 1.54 (s, 9H, C(CH3)3). '*C NMR (101 MHz, CDCls)
6 152.3 (d, J = 2.8 Hz, C=0), 135.4 (Ar-C), 133.9 (d, J = 21.4 Hz, Ar—-Cq), 129.5 (2 x Ar—C), 128.1 (2 x Ar-C),
82.7 (C(CHs3)3), 27.9 (C(CH3)3). '°F NMR (377 MHz, CDClI3) & 68.54. Analytical data (NMR) in agreement with

those reported in the literature.l'®!

tert-Butyl (fluoro(4-fluorophenyl)(oxo)-A8-sulfaneylidene)carbamate (2d)

o, NBoc Prepared according to General Procedure C. Selectfluor (0.71 g, 2.0 mmol, 2 equiv) was
©/ °F added to a stirred solution of sulfinamide salt S4c (0.28 g, 1.0 mmol, 1 equiv) and potassium
F acetate (0.20 g, 2.0 mmol, 2.0 equiv) in ethanol (5 mL, 0.2 M) at 0 °C and slowly warmed to
RT over 24 h. The reaction mixture was quenched with water (10 mL) and diluted with CH2Cl2 (10 mL). The
mixture was extracted with CH2Cl2 (3 x 40 mL) and the combined organic layers were dried (Na2S0a), filtered
and concentrated under reduced pressure. No further purification was required giving sulfonimidoyl fluoride
2d (0.25 g, 88%) as a colourless viscous oil. IR (film)/cm™ 3109, 2981, 2937, 1700, 1588, 1495, 1371, 1271,
1238, 1141, 1014, 910, 839, 731, 682. '"H NMR (400 MHz, CDCl3) & 8.21-8.13 (m, 2H, 2 x Ar-H), 7.32 (dd, J
=9.2, 7.9 Hz, 2H, 2 x Ar-H), 1.55 (s, 9H, C(CHs)3). *C NMR (101 MHz, CDCls) 6 166.9 (d, "Jc-r 259.9 Hz,
Ar—Cqg), 152.6 (C=0), 131.7 (d, 3JcF = 10.1 Hz, 2 x Ar—C), 131.1 (Ar—Cq), 117.5 (d, 2Jc-F = 25.5 Hz, 2 x Ar—

C), 83.0 (C(CHs)3), 28.0 (C(CHs3)3)."®F NMR (377 MHz, CDCl3) & 70.1 (S—F), -99.5 (ArF).

tert-Butyl (fluoro(4-methoxyphenyl)(oxo)-A%-sulfaneylidene)carbamate (2e)
o, NBoc  Prepared according to General Procedure C. Selectfluor (0.71 g, 2.0 mmol, 2 equiv) were
/@f " added to a stirred solution of sulfinamide salt S4d (0.29 g, 1.0 mmol, 1 equiv) and potassium
MeO acetate (0.20 g, 2.0 mmol, 2.0 equiv) in ethanol (5 mL, 0.2 M) at 0 °C and slowly warmed to
RT over 24 h. The reaction mixture was quenched with water (10 mL) and diluted with CH2Cl2 (10 mL). The
mixture was extracted with CH2Cl2 (3 x 40 mL) and the combined organic layers were dried (Na2S0a), filtered
and concentrated under reduced pressure. No further purification was required giving sulfonimidoy! fluoride 2e
(0.29 g, quant.) as a colourless viscous oil. IR (film)/cm™ 2982, 2937, 1700, 1595, 1498, 1461, 1320, 1245,
1141, 1096, 1021, 910, 835, 805, 708. 'H NMR (400 MHz, CDCI3) & 8.04 (d, J = 9.1 Hz, 2H, 2 x Ar-H), 7.04
(d, J = 9.1 Hz, 2H, 2 x Ar-H), 3.91 (s, 3H, OCHs3), 1.52 (s, 9H, C(CHzs)3). *C NMR (101 MHz, CDCl3) &
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165.3 (Ar—Ca), 152.8 (C=0), 130.8 (2 x Ar=C), 114.9 (2 x Ar—C), 110.1 (Ar—Cq), 82.6 (C(CHzs)s), 56.1 (OCHs),
28.1 (C(CHs)s). '°F NMR (377 MHz, CDCls) 5 69.9.

tert-Butyl (fluoro(oxo)(pyridin-2-yl)-A®-sulfaneylidene)carbamate (2f)

0, NBoc Prepared according to General Procedure A. Selectfluor (527 mg, 1.5 mmol, 1.5 equiv) was

| NSy E added to a stirred solution of sulfinamide salt S4e (0.26 g, 1.0 mmol, 1 equiv) in DMF (5 mL,

7 0.2 M) at 0 °C and slowly warmed to RT over 24 h. The reaction mixture was quenched with
water (10 mL) and diluted with CH2Cl2 (10 mL). The mixture was extracted with EtOAc (5 x 15 mL) and the
combined organic layers were dried (Na2S0a), filtered and concentrated under reduced pressure. Purification
by column chromatography (SiO2, 100% CH2Cl2) gave sulfonimidoyl fluoride 2f (177 mg, 68%) as an
amorphous solid. Rf0.19 (20% EtOAc in pentane). IR (film)/cm™ 3094, 2982, 2937, 1726, 1481, 1580, 1491,
1368, 1334, 1275, 1252, 1144, 1043, 991, 973, 857, 760."H NMR (400 MHz, CDCI3) & 8.83 (d, J = 5.5 Hz, 1H,
Ar-H), 8.23 (d, J = 8.0 Hz, 1H, Ar—H), 8.03 (t, J = 7.8 Hz, 1H, Ar-H), 7.71-7.65 (m, 1H, Ar-H), 1.52 (s, 9H,
C(CH3)3)."*C NMR (101 MHz, CDCl3) & 150.8 (Ar—C), 138.7 (Ar-C), 129.1 (Ar-C), 124.0 (Ar-C), 83.2
(C(CHs3)3), 27.98 (C(CHs3)3). 'F NMR (377 MHz, CDCl3) & 58.0.

tert-Butyl (fluoro(isopropyl)(oxo)-A8-sulfaneylidene)carbamate (2g)

o, NBoc  Prepared according to General Procedure C. Selectfluor (0.71 g, 2.0 mmol, 2 equiv) was added to
\f °F a stirred solution of sulfinamide salt S4f (0.26 g, 1.0 mmol, 1 equiv) and potassium acetate (0.20 g,
2.0 mmol, 2.0 equiv) in ethanol (5 mL, 0.2 M) at 0 °C and slowly warmed to RT over 24 h. The reaction mixture
was quenched with water (10 mL) and diluted with CH2Cl2 (10 mL). The mixture was extracted with CHzCl2 (5
x 15 mL) and the combined organic layers were dried (Na2SOs), filtered and concentrated under reduced
pressure. No further purification was required giving sulfonimidoyl fluoride 2g (0.19 g, 0.86 mmol, 86%) as a

white solid.

Alternatively, prepared according to General Procedure A. Selectfluor (0.71 g, 2.0 mmol, 2 equiv) was added
to a stirred solution of sulfinamide salt S4f (0.26 g, 1.0 mmol, 1 equiv) in DMF (5 mL, 0.2 M) at 0 °C and slowly
warmed to RT over 24 h. The reaction mixture was quenched with water (10 mL) and diluted with CH2Cl2 (10
mL). The mixture was extracted with CH2Cl2 (5 x 15 mL) and the combined organic layers were dried
(Naz2S0s), filtered and concentrated under reduced pressure. No further purification was required giving
sulfonimidoyl fluoride 2g (0.20 g, 0.90 mmol, 90%) as a white solid.

mp = 62-65 °C. IR (film)/cm 3440, 3388, 3340, 1737, 1670, 1621, 1488, 1454, 1379, 1215, 752. 'H NMR
(400 MHz, CDCls) & 3.72 (hept, J = 6.8 Hz, 1H, SCH), 1.56 (m, 6H, CH(CHzs)2), 1.50 (s, 9H, C(CHs)3)."*C NMR
(101 MHz, CDCls) & 153.1 (C=0), 82.6 (C(CHa)s), 55.4 (d, J = 12.6 Hz, CH(CHa)2), 28.1 (C(CHa)s), 16.7 (1 x
CH(CHa)z), 16.5 (1 x CH(CHsa)2). "°F NMR (377 MHz, CDCls) & 41.3

tert-Butyl (fluoro(methyl)(oxo)-A%-sulfaneylidene)carbamate (2h)
o NBoc Prepared according to General Procedure A. Selectfluor (1.32 g, 3.74 mmol, 1.5 equiv) was added
Me/\\ "\F to a solution of sulfinamide salt S4g (500 mg, 2.49 mmol, 1 equiv) in DMF (13 mL, 0.2 M) at 0 °C
and warmed to 25 °C for 18 h. H20 (25 mL) was added and the aqueous mixture extracted with EtOAc (3 x



Greed et al. S44

25 mL). The combined organic layers were dried (MgSQOa), filtered and the solvent removed under reduced
pressure to give sulfonimidoyl fluoride 2h (233 mg, 47%) as a colorless oil. IR (film)/cm™ 2937, 2981,
1692 (C=0), 1319, 1252, 1141, 984, 909, 857, 782. 'H NMR (400 MHz, CDCl3) & 3.43 (d, 3Jn.r = 4.8 Hz, 3H,
SCHBa), 1.50 (s, 9H, C(CHs)3). *C NMR (101 MHz, CDCl3) & 82.9 (C(CHBa)3), 39.6 (d, 2Jc.r = 19.5 Hz, SCHa)
28.0 (C(CH3)3). "®F NMR (377 MHz, CDClI3) 5 62.66.
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Synthesis of Racemic Sulfonimidamides (3z-aj)

tert-Butyl (oxo(phenyl)(piperidin-1-yl)-A%-sulfaneylidene)carbamate (3z)

O, NBoc  Prepared according to General Procedure D. Piperidine (50 puL, 0.50 mmol, 2.0 equiv) and
©/ O triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl
fluoride 2¢ (65 mg, 0.25 mmol, 1.0 equiv) and LiBr (43 mg, 0.50 mmol, 2.0 equiv) in MeCN (0.83 mL, 0.3 M)
at RT and heated to 80 °C for 24 h. The solvent was removed under reduced pressure. Purification by flash
column chromatography (SiO2, 1% Et20 in CH2Cl2) afforded sulfonimidamide 3z (60 mg, 74%) as a white solid.
Rr=0.12 (1% Et20 in CH2Cl2); mp = 95-97 °C. IR (film)/cm™ 2974, 2937, 2855, 1673, 1446, 1364, 1249, 1148,
928. 'H NMR (400 MHz, CDCl3) 5 7.88-7.82 (m, 2H, 2 x Ar—H), 7.62-7.56 (m, 1H, Ar-H), 7.55-7.49 (m, 2H,
2 x Ar-H), 3.11 (td, J = 5.0, 3.2 Hz, 4H, 2 x NCH2), 1.63 (p, J = 5.8 Hz, 4H, 2 x NCH2CH.), 1.48—1.41 (m, 2H,
NCH2CH2CH?2), 1.39 (s, 9H, C(CH3)3). *C NMR (101 MHz, CDCIs) & 156.5 (C=0), 136.5 (Ar—Cq), 132.7 (Ar—
C), 128.9 (2 x Ar—C), 127.6 (2 x Ar—C), 80.1 (C(CHs)3), 46.6 (2 x NCH2), 28.0 (C(CHs)3), 25.2 (2 x NCH2CH2),
23.5 (NCH2CH2CH2). HRMS (ESI) m/z: Calcd for C16H2sN203S [M+H]*: 325.1586; Found: 325.1596.

tert-Butyl ((4-fluorophenyl)(oxo)(piperidin-1-yl)-A%-sulfaneylidene)carbamate (3aa)
o, NBoc  Prepared according to General Procedure D. Piperidine (50 uL, 0.50 mmol, 2.0 equiv) and
O "O triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl
F fluoride 2d (69 mg, 0.25 mmol, 1 equiv) and LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN
(0.83 mL, 0.3 M) at RT and heated to 80 °C for 24 h. The solvent was removed under reduced pressure.
Purification by flash column chromatography (SiO2, 5% Et:0 in CH2Cl2) afforded sulfonimidamide 3aa
(41.5 mg, 48%) as a white solid. mp = 137-138 °C. Rr 0.48 (5% Et20 in CH2Cl.). IR (film)/cm™ 3071, 2975,
2937, 2855, 1674, 1588, 1491, 1365, 1275, 1152, 1096, 932, 865, 821. '"H NMR (400 MHz, CDCl3) & 7.93—
7.84 (m, 2H, 2 x Ar-H), 7.24-7.15 (m, 2H, 2 x Ar-H), 3.12 (m, 4H, 2 x NCH2), 1.64 (p, J = 5.7 Hz, 2H, 2 x
NCH2CH-), 1.52-1.43 (m, 2H, NCH2CH2CH>), 1.42 (s, 9H, C(CHz3)3). *C NMR (101 MHz, CDClI3) & 165.3 (d,
'Jor = 258 Hz, Ar-Cg), 156.6 (C=0), 132.9 (Ar—Cq), 130.6 (d, Jor = 8.9 Hz, 2 x Ar—C), 116.4 (d, 2Jcr =
22.5Hz, 2 x Ar—C), 80.4 (C(CHas)s), 46.8 (2 x NCHz), 28.2 (C(CHs)s), 25.4 (NCH2CH2), 23.7 (NCH2CH2CHz).
F NMR (377 MHz, CDClI3) & -105.2. HRMS (ESI) m/z Calcd for C16H2aFN203S [M+H]*: 343.1492; Found:
343.1489.

tert-Butyl ((4-methoxyphenyl)(oxo)(piperidin-1-yl)-A-sulfaneylidene)carbamate (3ab)
o, NBoc  Prepared according to General Procedure D. Piperidine (50 pL, 0.50 mmol, 2.0 equiv) and
/©/ O triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl
MeO fluoride 2e (72 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg, 0.50 mmol, 2 equiv)
in MeCN (0.83 mL, 0.3 M) at RT and heated to 80 °C for 24 h. The solvent was removed under reduced
pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl.) afforded sulfonimidamide
3ab (77.8 mg, 88%) as a white solid. mp = 115-117 °C. Rr0.45 (5% Et20 in CH2Cl.). IR (film)/cm™ 2975, 2937,
2851, 1670, 1595, 1495, 1454, 1364, 1245, 1148, 1092, 1047, 924, 835, 805, 723. '"H NMR (400 MHz, CDCl3)
57.80 (d, J=8.9 Hz, 2H, 2 x Ar-H), 6.98 (d, J = 9.0 Hz, 2H, 2 x Ar—H), 3.87 (s, 3H, OCHj3), 3.09 (m, 4H, 2 x
NCH?2), 1.63 (p, J = 5.6 Hz, 4H, 2 x NCH2CH-), 1.49-1.43 (m, 2H, NCH2CH2CH?>), 1.42 (s, 9H, C(CHs)3). '*C
NMR (101 MHz, CDCls) & 163.2 (Ar—Cq), 156.9 (C=0), 130.1 (2 x Ar—C), 127.8 (Ar—Cq), 114.3 (2 x Ar—C),
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80.1 (C(CHs)3), 55.8 (OCHs), 46.7 (2 x NCHz), 28.3 (C(CHa)s), 25.4 (2 x NCH2CH2), 23.8 (NCH2CH2CHy).
HRMS (ESI) m/z Calcd for C17H27N204S [M+H]*: 355.1692; Found: 355.1689.

tert-Butyl (oxo(piperidin-1-yl)(pyridin-2-yl)-A®-sulfaneylidene)carbamate (3ac)

Q.NBoc  Prepared according to General Procedure D. Piperidine (50 uL, 0.50 mmol, 2.0 equiv) and
U Q triethylamine (70 puL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl
fluoride 2f (65 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL,
0.3 M) at RT and heated to 80 °C for 24 h. The solvent was removed under reduced pressure. Purification by
flash column chromatography (SiOz, 5% Et.0 in CH2Cl2) afforded sulfonimidamide 3ac (69 mg, 84%) as a
white solid. Rr0.14 (2% Et20 in CH2Cl2). mp = 123-124 °C. IR (film)/cm™ 2974, 2940, 2855, 1700, 1364, 1278,
1151, 1051, 939. "H NMR (400 MHz, CDCls) 5 8.69 (d, J = 4.7 Hz, 1H, Ar-H), 8.08 (d, J = 7.9 Hz, 1H, Ar-H),
7.91(t, J=7.7 Hz, 1H, Ar-H), 7.48 (t, = 7.6 Hz, 1H, Ar-H), 3.38-3.34 (m, 4H, 2 x NCHz), 1.67-1.62 (m, 4H,
2 x NCH2CH-), 1.55-1.46 (m, 2H, NCH2CH2CH>), 1.39 (s, 9H, C(CHs)3). *C NMR (101 MHz, CDCl3) 5 156.8
(C=0), 156.5 (Ar—Cq), 149.6 (Ar-C), 137.8 (Ar—C), 126.4 (Ar—C), 124.0 (Ar-C), 80.1 (C(CHs)3), 47.3 (2 %
NCH2), 28.0 (C(CHas)3), 25.4 (2 x NCH2CH.), 23.7 (NCH2CH2CH2). HRMS (APCI +p) m/z: Calcd for
C15H2aN303S [M+H]*:326.1533; Found: 326.1542.

tert-Butyl (isopropyl(oxo)(piperidin-1-yl)-AS-sulfaneylidene)carbamate (3ad)

Q.NBoc  Prepared according to General Procedure D. Piperidine (50 uL, 0.50 mmol, 2.0 equiv) and
\( ’\O triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl
fluoride 2g (56 mg, 0.25 mmol, 1 equiv) and flame-dried LiBr (43 mg, 0.50 mmol, 2 equiv) in MeCN (0.83 mL,
0.3 M) at RT and heated to 80 °C for 24 h. The solvent was removed under reduced pressure. Purification by
flash column chromatography (SiO2, 20% EtOAc in pentane) afforded sulfonimidamide 3ad (23 mg, 32%) as
a white solid. Rr0.25 (1% Et20 in CH2Cl2). mp = 72-74 °C. IR (film)/cm™' 2929, 2855, 1666, 1453, 1278, 1237,
1162, 1043, 939. 'H NMR (400 MHz, CDCls) & 3.44-3.22 (m, 5H, CH(CH3)2 + 2 x NCH2), 1.68-1.60 (m, 6H,
2 x NCH2CH2z and NCH2CH2CHz), 1.49 (s, 9H, C(CHas)s), 1.42 (d, J = 6.8 Hz, 3H, 1 x CH(CH&)2), 1.32 (d, J =
6.9 Hz, 3H, 1 x CH(CH?3)2). ®*C NMR (101 MHz, CDCl3) & 157.6 (C=0), 79.7 (C(CHzs)3), 54.5 (CHCH?3), 47.4
(2 x NCH2), 28.2 (C(CHs)3), 25.8 (2 x NCH2CHz2), 23.9 (NCH2CH2CHz), 16.2 (1 x CH(CHs)2), 15.7 (1 x
CH(CHs3)z2). HRMS (ESI) m/z: Calcd for C13H27N203S [M+H]*: 291.1742; Found: 291.1732.

tert-Butyl (methyl(oxo)(piperidin-1-yl)-A%-sulfaneylidene)carbamate (3ae)

O, NBoc Prepared according to General Procedure B. Piperidine (50 pL, 0.50 mmol, 2.0 equiv) and
Me/\ N triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl
fluoride 2h (50 mg, 0.25 mmol, 1 equiv) in THF (0.83 mL, 0.3 M) at RT and warmed to 80 °C for
24 h. The solvent was removed under reduced pressure. Purification by flash column chromatography (SiOz,
50% EtOAc/pentane) afforded sulfonimidamide 3ae (53.4 mg, 81%) as a white solid. mp = 63—64 °C. Rr0.29
(50% EtOAc in pentane). IR (film)/cm™ 2930, 2855, 1662 (C=0), 1595, 1457, 1249, 1279, 1204, 1148, 1066,
981, 924, 820. '"H NMR (400 MHz, CDCls) & 3.34-3.18 (m, 4H, 2 x NCH2), 2.97 (s, 3H, SCH3), 1.70-1.60 (m,
4H, 2 x NCH2CH-), 1.59-1.51 (m, 2H, NCH2CH2CH-), 1.45 (s, 9H, C(CHa)3). *C NMR (101 MHz, CDCls) &
156.9 (C=0), 80.1 (C(CHs)3), 46.8 (2 x NCH2), 38.7 (SCHs), 28.2 (C(CHas)s), 25.6 (2 x NCH2CH.), 23.8
(NCH2CH2CH2). HRMS (APCI) m/z Calcd for C11H22N203S [M+H]*: 263.1424; Found: 263.1421.
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tert-Butyl (methyl(morpholino)(oxo)-A%-sulfaneylidene)carbamate (3af)
0, NBoc Prepared according to General Procedure B. Morpholine (44 uL, 0.50 mmol, 2.0 equiv) and
Me” \Nﬂo triethylamine (70 uL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of sulfonimidoyl
fluoride 2h (50 mg, 0.25 mmol, 1 equiv) in THF (0.83 mL, 0.3 M) at RT and warmed to 80 °C for
24 h. The solvent was removed under reduced pressure. Purification by flash column chromatography (SiOz,
50% EtOAc/pentane) afforded sulfonimidamide 3af (53.7 mg, 81%) as a white solid. mp = 96-97 °C. Rr0.31
(50% EtOAc in pentane). IR (film)/cm™ 2863, 2974, 2930, 1666 (C=0), 1453, 1368, 1279, 1245, 1156, 1111,
1069, 939, 865, 790, 723. 'H NMR (400 MHz, CDCIs) & 3.76 (t, J = 4.6 Hz, 4H, 2 x OCH?2), 3.35-3.20 (m, 4H,
2 x NCHg), 3.01 (s, 3H, SCHs), 1.45 (s, 9H, C(CHzs)s). *C NMR (101 MHz, CDCl3) & 156.4 (C=0), 80.3
(C(CHa)s), 66.2 (2 x OCHz2), 45.9 (2 x NCHz), 37.9 (SCHas), 27.9 (C(CHzs)3). HRMS (ESI) m/z Calcd for
C10H20N204S [M+H]*: 265.1230; Found: 265.1222.
tert-Butyl 4-(N-(tert-butoxycarbonyl)-S-methylsulfonimidoyl)piperazine-1-carboxylate (3ag)
0, NBoc Prepared according to General Procedure B. 1-Boc piperazine (93 mg, 0.50 mmol, 2.0 equiv)
Me” \"LNBOC and triethylamine (70 pL, 0.50 mmol, 2.0 equiv) were added to a stirred solution of
sulfonimidoyl fluoride 2h (50 mg, 0.25 mmol, 1 equiv) in THF (0.83 mL, 0.3 M) at RT and
warmed to 80 °C for 24 h. The solvent was removed under reduced pressure. Purification by flash column
chromatography (SiO2, 60% EtOAc/pentane) afforded sulfonimidamide 3ag (66.3 mg, 73%) as a white solid.
mp = 126-127 °C. Rr0.19 (60% EtOAc in pentane). IR (film)/cm-1 2978, 2933, 2870, 1696 (C=0), 1457, 1420,
1368, 1282, 1249, 1163, 1125, 691, 931. "H NMR (400 MHz, CDCIs) & 3.54 (bs, 4H, 2 x NCH?2), 3.29 (tq, J =
12.1, 6.6, 5.8 Hz, 4H, 2 x NCHz), 3.02 (s, 3H, SCHz), 1.47 (s, 9H, C(CHBa)3), 1.46 (s, 9H, C(CHs3)3). *C NMR
(101 MHz, CDClz) d 156.6 (C=0), 154.3 (C=0), 80.6 (C(CHs)3), 80.5 (C(CHz3)3), 45.8 (2 x NCH.), 38.7 (2 %
NCHz2), 28.4 (C(CHs3)3), 28.2 (C(CHs)s). HRMS (ESI) m/z Calcd for C1sH290N30sSNa [M+Na]*: 363.1726; Found:
363.1730.

tert-Butyl (((4-((6-methoxyquinolin-8-yl)amino)pentyl)amino)(methyl)(oxo)-A®-

sulfaneylidene)carbamate (3ah)

0, NBoc g N7 | Prepared according to General Procedure B. Primaquine bisphosphate (227 mg,

Me” \HW\(N 0.50 mmol, 2.0 equiv) and triethylamine (210 uL, 1.50 mmol, 6.0 equiv) were added
to a stirred solution of sulfonimidoyl fluoride 2h (49 mg, 0.25 mmol, 1 equiv) in THF
(0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed

under reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH2Cl2) afforded

OMe

sulfonimidamide 3ah (49 mg, 58%) as a 1:1 mixture of diastereomers as a colourless oil. R 0.14 (10% Et.O
in CH2Cl2). IR (film)/cm™ 2970, 2933, 1666, 1617, 1520, 1386, 1282, 1162, 977, 824, 790. '"H NMR (400 MHz,
CDCl3) © 8.53 (dd, J = 4.3, 1.7 Hz, 2H, Ar—Ha-b), 7.92 (dd, J = 8.3, 1.7 Hz, 2H, Ar—Ha+), 7.31 (dd, J = 8.2,
4.2 Hz, 2H, Ar—Ha+b), 6.34 (d, J = 2.5 Hz, 2H, Ar—Ha+b), 6.28 (t, J = 2.4 Hz, 2H, Ar—Ha+b), 5.99 (d, J = 8.5 Hz,
2H, NHa+b), 5.70 (s, 2H, NHa+), 3.89 (s, 6H, OCHasa+p)), 3.68-3.59 (m, 2H, NCHa+b), 3.16 (s, 4H, NCHz@+b)),
3.11 (d, J = 1.6 Hz, 6H, SCHa(a+)), 1.79-1.67 (m, 8H, 2 x CHag-+b)), 1.46 (s, 18H, C(CHs@+b))s), 1.31 (d, J =
6.4 Hz, 6H, CHs+b)). C NMR (101 MHz, CDCI3) 8 159.3 (Ar—Cq)a+b, 157.7 (C=0)a+b, 144.8 (Ar—Cyq)a+b, 144.3
(Ar—C)a+b, 135.2 (Ar—Cq)a+b, 134.8 (Ar—C)a+b, 129.8 (Ar—Cq)a+b, 121.9 (Ar—C)a+b, 96.8 (Ar—C)a+b, 91.7 (Ar—C)as+b,
80.4 (C(CHs3)3)a+b, 55.2 (OCH3)a+b, 47.7 (NCH2)an, 47.6 (NCH2)an, 42.4 (NCH)ab, 42.3 (NCH)an, 41.0 (SCH3)a+b,
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33.6 (CH2)an, 33.5 (CH2)an, 28.1 (C(CHa3)3)a+b, 26.5 (CH2)an, 26.4 (CH2)an, 20.6 (CHCH3)a+b. HRMS (ESI) m/z:
Calcd for C21H33N404S [M+H]*: 437.2223; Found: 437.2225.

tert-Butyl (((3-(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)propyl)(methyl)amino)(methyl)(oxo)-\S-

sulfaneylidene)carbamate (3ai)

O NBoc Q Prepared according to General Procedure B. Desipramine hydrochloride (151 mg,
Me’\\ //‘ITI/\/\N
O a stirred solution of sulfonimidoyl fluoride 2h (49 mg, 0.25 mmol, 1 equiv) in THF

(0.83 mL, 0.3 M) at RT and warmed to 80 °C for 24 h. The solvent was removed under

reduced pressure. Purification by flash column chromatography (SiO2, 5% Et20 in CH:Cl2) afforded
sulfonimidamide 3ai (79.2 mg, 71%) as a colourless oil. R 0.35 (50% EtOAc in pentane). IR (film)/cm™ 3060,
2974, 2930, 1666 (C=0) 1595, 1487, 1274, 1244, 1156, 910, 862, 731. '"H NMR (400 MHz, CDCl3) & 7.15-
7.09 (m 6H, 6 x Ar—H), 6.96-6.87 (m, 2H, 2 x Ar-H), 3.81 (t, J = 6.5 Hz, 2H, NCH>), 3.36 (dt, J = 14.2, 7.2 Hz,
1H, NCHH), 3.24 (dt, J = 14.1, 7.1 Hz, 1H, NCHH), 3.17 (s, 4H, 2 x Ar—CHz), 2.81 (s, 3H, SCHz), 2.77 (s, 3H,
NCHz3), 1.86 (dtd, J = 8.4, 7.4, 6.7, 4.2 Hz, 2H, NCH2CH?2), 1.46 (s, 9H, C(CHs)3). 3C NMR (101 MHz, CDCls)
0 156.8 (C=0), 148.0 (2 x Ar—Cq), 134.4 (2 x Ar—Cq), 130.1 (2 x Ar—C), 126.6 (2 x Ar-C), 122.9 (2 x Ar-C),
119.9 (2 x Ar—C), 80.2 (C(CHs)3), 47.9 (NCH), 47.5 (NCH), 39.5 (SCH3), 34.9 (NCH3), 32.3 (2 x Ar—CHy),
28.3 (C(CHa)z), 26.3 (NCH2CH2). HRMS (ESI) m/z Calcd for C24H33N303S [M+H]*: 444.2330; Found: 444.2321.

0.50 mmol, 2.0 equiv) and triethylamine (210 uL, 1.50 mmol, 6.0 equiv) were added to

tert-Butyl ((4-(2-chlorodibenzo[b,f][1,4]oxazepin-11-yl)piperazin-1-yl)(methyl)(oxo)-AS-
sulfaneylidene)carbamate (3aj)
0 NBoc  © Prepared according to General Procedure B. Amoxipine (157 mg, 0.50 mmol, 2.0 equiv)
/\\”\N and triethylamine (70 uL, 1.00 mmol, 2.0 equiv) were added to a stirred solution of
oA i o sulfonimidoyl fluoride 2h (49 mg, 0.25 mmol, 1 equiv) in THF (0.83 mL, 0.3 M) at RT and
N@ warmed to 80 °C for 24 h. The solvent was removed under reduced pressure. Purification
by flash column chromatography (SiOz, 5% Et20 in CH2Cl2) afforded sulfonimidamide 3aj
(45 mg, 45%) as a colourless oil. Rf0.26 (5% Et20 in CH2Cl2). IR (film)/cm™ 2978, 2929, 1669, 1602, 1558,
1472, 1282, 1252, 1162, 954. '"H NMR (400 MHz, CDCl3) & 7.42 (dd, J = 8.7, 2.6 Hz, 1H, Ar-H), 7.31 (d,
J=2.6 Hz, 1H, Ar-H), 7.20 (d, J = 8.6 Hz, 1H, Ar—H), 7.17-7.08 (m, 3H, 3 x Ar-H), 7.06-7.00 (m, 1H, Ar-H),
3.65 (s, 4H, 2 x NCHz), 3.45 (s, 4H, 2 x NCH?2), 3.06 (s, 3H, SCH3), 1.49 (s, 9H, C(CHs)3)). *C NMR (101 MHz,
CDCl3) 8 159.3 (Ar—Cq), 158.4 (Ar—Cq), 156.5 (C=0), 151.7(Ar-Cq), 139.6 (Ar-Cy), 132.9 (Ar—C), 130.5 (Ar—
Cq), 128.7 (Ar-C), 127.1 (Ar-C), 125.8 (Ar—C), 125.1 (Ar-C), 124.6 (Ar-Cq), 122.8 (Ar-C), 120.1 (Ar-C), 80.5
(C(CHs)3), 47.1 (2 x NCH2), 45.5 (2 x NCHz), 38.4 (SCHas), 28.1 (C(CHs)s). HRMS (ESI) m/z: Calcd for
C23H28N4O4SCI [M+H]*: 491.1520; Found: 491.1511.
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Experimental Procedures for NBoc-deprotection

(R)-1-(4-Methylphenylsulfonimidoyl)piperidine ((R)-11)

0 NH Trifluoroacetic acid (46 pL, 0.6 mmol, 10 equiv) was added to sulfonimidamide (R)-3a (20 mg,

\%

)@ “N 0.06 mmol, 1 equiv) in CH2ClI2 (0.3 mL, 0.2 M) at 0 °C, and stirred at RT for 4 h. The reaction

mixture was quenched with NaHCOs3 (5 mL), water (10 mL) was added and then diluted with
CH2Cl2 (10 mL). The aqueous layer was extracted with CH2Cl2 (3 x 20 mL), and the combined organic layers
were dried (Na2SOQ4), filtered and concentrated under reduced pressure. Purification by flash column
chromatography (SiO2, 30% EtOAc in pentane) afforded NH-sulfonimidamide (R)-11 (12.5 mg, 89%, >99% ee)
as a white solid. mp = 83-84 °C. Rr0.10 (30% EtOAc in pentane). IR (film)/cm 3280, 2937, 2851, 1595, 1491,
1454, 1252, 1133, 1072, 1043, 977, 917, 816, 701. "H NMR (400 MHz, CDCl3) & 7.75 (d, J = 8.4 Hz, 2H, 2 x
Ar-H), 7.29 (d, J = 8.1 Hz, 2H, 2 x Ar-H), 2.96 (t, J = 5.5 Hz, 4H, 2 x NCHy), 2.42 (s, 3H, Ar—CH3), 1.66—1.56
(m, 4H, 2 x NCH2CHz), 1.41-1.31 (m, 2H, NCH2CH2CH-). *C NMR (101 MHz, CDCl3) & 142.9 (Ar-Cq), 133.3
(Ar—Cq), 129.4 (2 x Ar-C), 128.2 (2 x Ar-C), 48.1 (2 x NCH), 25.8 (2 x NCH2CH), 23.8 (NCH2CH2CH?>), 21.6
(Ar—CHs). Characterisation data (NMR) in accordance with literature.l'”! [a]*®p = =8 (¢ 0.5, CHCI3). HPLC
Conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate: 1 mL min-, 35 °C, UV detection wavelength:
250 nm. (R)-11 retention time: 44 min.

Synthesis of racemic sample for HPLC analysis prepared according to the above procedure to afford
sulfonimidamide (rac)-11 as a white solid with characterisation data in accordance with the above. HPLC
Conditions: Chiralpak IA column, 95:5 nhexane:/PrOH, flow rate: 1 mL min-, 35 °C, UV detection wavelength:

250 nm, (rac)-11 retention times: 28 & 44 min.

(R)-N'-Cyclobutyl-4-methylbenzenesulfonimidamide ((R)-12)

Trifluoroacetic acid (54 uL, 0.8 mmol, 10 equiv) was added to sulfonimidamide (R)-3f (23 mg,
/@ I;NHZ 0.08 mmol, 1 equiv) in CH2Cl2 (700 pL, 0.1 M) at 0 °C, and stirred at RT for 4 h. The reaction

mixture was quenched with NaHCOs3 (5 mL), water (10 mL) was added and then diluted with
CH2Cl2 (10 mL). The aqueous layer was extracted with CH2Cl2 (3 x 20 mL), and the combined organic layers
were dried (Na2SOQ4), filtered and concentrated under reduced pressure. Purification by flash column
chromatography (SiOz2, 20% Et20 in CH2Cl2) afforded NH-sulfonimidamide (R)-12 (13 mg, 84%, 98% ee) as a
colourless oil. Rr0.19 (20% Et20 in CH2Cl2). IR (film)/cm™ 3254, 2974, 2944, 2870, 1446, 1244, 1133, 1010,
816. "H NMR (400 MHz, CDCl3) 5 7.86 (d, J = 8.4 Hz, 2H, 2 x Ar-H), 7.28 (d, J = 8.0 Hz, 2H, 2 x Ar-H), 3.84—
3.74 (m, 1H, NCH), 2.42 (s, 3H, ArCHs), 2.15-1.97 (m, 2H, 2 x NCHCHH), 1.79-1.51 (m, 4H, 2 x NCHCHH +
CH2). *C NMR (101 MHz, CDClz) d 142.8 (Ar—Cq), 139.0 (Ar—Cyq), 129.5 (2 x Ar-C), 127.2 (2 x Ar—C), 48.6
(NCH), 31.9 (1 x NCHCHz), 31.8 (1 x NCHCH?2), 21.4 (Ar—CHj3), 15.0 (NCHCH2CH2). HRMS (ESI) m/z: Calcd
for C11H17N20S [M+H]": 225.1062; Found: 225.1062. [a]?b = —46 (¢ 0.13, CHCI3). HPLC Conditions: Chiralpak
IA column, 85:15 nhexane:/PrOH, flow rate: 1 mL min”', 35 °C, UV detection wavelength: 250 nm. (R)-12

retention time: 11 min.

Synthesis of racemic sample for HPLC analysis prepared according to the above procedure to afford

sulfonimidamide (rac)-12 as a colourless oil with characterisation data in accordance with the above. HPLC
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Conditions: Chiralpak IA column, 85:15 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

250 nm, (rac)-12 retention times: 11 & 16 min.
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X-Ray Crystallography Supplementary Data

Manuscript: Synthesis of Highly Enantioenriched Sulfonimidamides by Stereospecific SUFEx
Reaction of Sulfonimidoyl Fluorides with Amines

Authors: Stephanie Greed, Edward L. Briggs, Fahima I.M. Idiris, Andrew J.P. White,
Ulrich Licking, and James A. Bull

The X-ray crystal structure of (R)-3h

Crystal data for (R)-3h: C14H22N203S, M = 298.39, triclinic, P1 (no. 1), a = 6.2313(4), b = 8.2793(5), ¢ =
8.8044(6) A, a=117.174(7), B = 100.944(5), y = 93.245(5)°, V =391.37(5) A3, Z=1, Dc = 1.266 g cm™3, y(Cu-
Ka) =1.917 mm™', T= 173 K, colourless blocks, Agilent Xcalibur PX Ultra A diffractometer; 2737 independent
measured reflections (Rint = 0.0246), F? refinement,X'*2 Ri(obs) = 0.0300, wRq(all) = 0.0798, 2681
independent observed absorption-corrected reflections [|Fo| > 40(|Fo|), completeness to 6:ui(67.7°) = 99.9%],
188 parameters. The absolute structure of (R)-3h was unambiguously determined by use of the Flack
parameter [x = —0.035(17)]. CCDC 1991431.

References
[X1] SHELXTL v5.1, Bruker AXS, Madison, WI, 1998.

[X2]  SHELX-2013, G.M. Sheldrick, Acta Cryst., 2015, C71, 3-8.

Figures

Figure S 2: The crystal structure of (R)-3h (60% probability ellipsoids).
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'H and *C-NMR Spectra
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Sodium (tert-butoxycarbonyl)(p-tolylsulfinyl)amide ((S)-1a)
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tert-Butyl (fluoro(oxo)(p-tolyl)-A-sulfaneylidene)carbamate ((R)-2a)
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H NMR (400 MHz, CDCls)
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tert-Butyl (oxo(piperidin-1-yl)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3a)
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tert-Butyl (R)-((butylamino)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3b)
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tert-Butyl (R)-((benzylamino)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3c)

Greed et al.
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tert-Butyl (R)-((allylamino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3d)
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tert-Butyl (R)-(((cyclopropylmethyl)amino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3e)
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tert-Butyl (R)-((cyclobutylamino)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3f)
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Greed et al.

tert-Butyl (R)-((cyclohexylamino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3g)
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tert-Butyl (R)-((dimethylamino)(oxo)(p-tolyl)-A-sulfaneylidene)carbamate ((R)-3h)
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tert-Butyl (R)-((benzyl(methyl)amino)(oxo)(p-tolyl)-A°-sulfaneylidene)carbamate ((R)-3i)
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Greed et al.

tert-Butyl (R)-((3,4-dihydroisoquinolin-2(1H)-yl)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3j)

0¥ 1y
0¥'2y
881
88'C1
68°C1
06
16°C1
26°C
8€°¢ k

——

oreT
0%°€1
Ly e
mvﬁﬁ
(N4

a2
15€
€€l
£5e~\
¥s'€]
@m.&
1S

zeY

9P\
IV

:1\

00'Ly
10"
20° 2
20°/1
G0/
90"/
10721
80"/
rAWE
WA
(WA
S.EW

€10a0 922
mNsV
5&
zeL
WA
€8 L’

o

O\ NBoc
AR

o

‘N

(R)-3j
H NMR (400 MHz, CDCl,)

o

S

/i

/

FelL's

100’8
Fe0g
€0l
10'Y]

Feod

86°1

Fe6 Y

L0'L
Mw@.o

661
il

1.0 05

10 95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20

1.5

ppm

09'lec—
0lL'8¢

I68C—

'evr—
8E' LV —

€10ad0 9L’ LL—
Ge'08—

9€'9¢h
y'9ch
08'9¢L
68°L¢l

€8'8C1~\"
¢8'6¢L—,

sLLELf
w_.mm_\
0S°EEl

ob il —

Y9'9G1 —

O, NBoc
\N 7y

fog

(R)-3j
13C NMR (101 MHz, CDCl,)

10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

(

10

ppm



Greed et al. S68

tert-Butyl (R)-(oxo(pyrrolidin-1-yl)(p-tolyl)-Af-sulfaneylidene)carbamate ((R)-3k)
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Greed et al. S69

tert-Butyl (R)-(morpholino(oxo)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-3l)
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tert-Butyl (R)-(oxo(4-oxopiperidin-1-yl)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3m)
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Greed et al.

tert-Butyl (R)-((4,4-difluoropiperidin-1-yl)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3n)
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Greed et al.

tert-Butyl (R)-((4-hydroxypiperidin-1-yl)(oxo)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-30)
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Greed et al. S74

tert-Butyl (R)-4-(N-(tert-butoxycarbonyl)-4-methylphenylsulfonimidoyl)piperazine-1-carboxylate
((R)-3p)
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tert-Butyl (R)-(oxo(4-(pyrimidin-2-yl)piperazin-1-yl)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-3q)
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tert-Butyl (R)-((4-(6-fluorobenzo[d]isoxazol-3-yl)piperidin-1-yl)(oxo)(p-tolyl)-A°-

sulfaneylidene)carbamate ((R)-3r)

Greed et al.
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tert-Butyl (R)-(((3-(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)propyl)(methyl)amino)(oxo)(p-tolyl)-A°-

sulfaneylidene)carbamate ((R)-3s)
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tert-Butyl ((R)-oxo(((S)-1-phenylethyl)amino)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3t)

Greed et al.
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tert-Butyl ((R)-oxo(((R)-1-phenylethyl)amino)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3u)
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Methyl 3-((4-bromophenyl)thio)propanoate (7)
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Methyl 3-((4-bromophenyl)sulfinyl)propanoate (8)

Yy ¢
85Z]
85Z]
0921
287
287
8
98
88
16
26
6
§6°CH
9621
0z'e
&.Lﬁ
zeey
MN.MJW

ve'e
G¢'e
G¢'e

L9°€—

8v'L
AN
19/~
6927

OMe

0

Br

8
H NMR (400 MHz, CDCl,)

Froo

290
1970

Fss0

Fest

Foot
160

0.5

1.0

1.5

9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0

9.5

1.0

ppm

16'G2—
62716~
GeZ5
81°G21 ‘W
sz’
19281 —
eTTYL—
=
[ O
= a
o (§)
o N
T
=
€9LLL— o= S
e
N
14
=
_ Z
o ©
@

10

50

90

100

190 180 170 160 150 140 130 120

T
200

10

ppm



S83

Greed et al.

Methyl 3-(4-bromo-N-(tert-butoxycarbonyl)phenylsulfonimidoyl)propanoate ((S)-9)
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Sodium ((4-bromophenyl)sulfinyl)(tert-butoxycarbonyl)amide ((S)-1b)
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tert-Butyl ((4-bromophenyl)fluoro(oxo)-Aé-sulfaneylidene)carbamate ((R)-2b)
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tert-Butyl (R)-((benzylamino)(4-bromophenyl)(oxo)-Aé-sulfaneylidene)carbamate ((R)-3v)
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tert-Butyl (R)-((allylamino)(4-bromophenyl)(oxo)-A%-sulfaneylidene)carbamate ((R)-3w)
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tert-Butyl ((4-bromophenyl)(oxo)(piperidin-1-yl)-A8-sulfaneylidene)carbamate ((R)-3x)
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tert-Butyl ((R)-(4-bromophenyl)(methyl((S)-3-(naphthalen-1-yloxy)-3-(thiophen-2-

yl)propyl)amino)(oxo)-A%-sulfaneylidene)carbamate ((R)-3y)
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tert-Butyl (R)-([1,1'-biphenyl]-4-yl(oxo)(piperidin-1-yl)-AS-sulfaneylidene)carbamate ((R)-10)
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Methyl 3-(tolylthio)propanoate (S1a)
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Methyl 3-(phenylthio)propanoate (S1b)

Greed et al.
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Methyl 3-((4-fluorophenyl)thio)propanoate (S1c)
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Methyl 3-((4-methoxyphenyl)thio)propanoate (S1d)
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Methyl 3-(pyridin-2-ylthio)propanoate (S1e)
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Methyl 3-(isopropylthio)propanoate (S1f)
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Methyl 3-(methylthio)propanoate (S1g)
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Methyl 3-(p-tolylsulfinyl)propanoate (S2a)
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Methyl 3-(phenylsulfinyl)propanoate (S2b)
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Methyl 3-((4-fluorophenyl)sulfinyl)propanoate (S2c)
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Methyl 3-((4-methoxyphenyl)sulfinyl)propanoate (S2d)
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Methyl 3-(pyridin-2-ylsulfinyl)propanoate (S2e)
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Methyl 3-(isopropylsulfinyl)propanoate (S2f)
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Methyl 3-(methanesulfinyl)propanoate (S2g)
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Methyl 3-(N-(tert-butoxycarbonyl)-4-methylphenylsulfonimidoyl)propanoate (S3a)
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Methyl 3-(N-(tert-butoxycarbonyl)phenylsulfonimidoyl)propanoate (S3b)
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Methyl 3-(N-(tert-butoxycarbonyl)-4-fluorophenylsulfonimidoyl)propanoate (S3c)
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Methyl 3-(N-(tert-butoxycarbonyl)-4-methoxyphenylsulfonimidoyl)propanoate (S3d)
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Methyl 3-(N-(tert-butoxycarbonyl)pyridine-2-sulfonimidoyl)propanoate (S3e)
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Methyl 3-(N-(tert-butoxycarbonyl)propan-2-ylsulfonimidoyl)propanoate (S3f)
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Methyl 3-(N-(tert-butoxycarbonyl)-S-methylsulfonimidoyl)propanoate (S3g)
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Sodium (tert-butoxycarbonyl)(phenylsulfinyl)amide (S4b)
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Sodium (tert-butoxycarbonyl)((4-fluorophenyl)sulfinyl)amide S4c
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Sodium (tert-butoxycarbonyl)((4-methoxyphenyl)sulfinyl)amide (S4d)
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Sodium (tert-butoxycarbonyl)(pyridin-2-ylsulfinyl)amide (S4e)
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Sodium (tert-butoxycarbonyl)(isopropylsulfinyl)amide (S4f)
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Sodium (tert-butoxycarbonyl)(methylsulfinyl)amide (S4g)
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S122
tert-Butyl (fluoro(oxo)(phenyl)-A%-sulfaneylidene)carbamate (2c)
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tert-Butyl (fluoro(4-fluorophenyl)(oxo)-A8-sulfaneylidene)carbamate (2d)
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tert-Butyl (fluoro(4-methoxyphenyl)(oxo)-A%-sulfaneylidene)carbamate (2e)
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tert-Butyl (fluoro(oxo)(pyridin-2-yl)-A®-sulfaneylidene)carbamate (2f)
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tert-Butyl (fluoro(isopropyl)(oxo)-A8-sulfaneylidene)carbamate (2g)
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tert-Butyl (fluoro(methyl)(oxo)-A%-sulfaneylidene)carbamate (2h)
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tert-Butyl (oxo(phenyl)(piperidin-1-yl)-A%-sulfaneylidene)carbamate (3z)
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tert-Butyl ((4-fluorophenyl)(oxo)(piperidin-1-yl)-A%-sulfaneylidene)carbamate (3aa)
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tert-Butyl ((4-methoxyphenyl)(oxo)(piperidin-1-yl)-A-sulfaneylidene)carbamate (3ab)
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tert-Butyl (oxo(piperidin-1-yl)(pyridin-2-yl)-A®-sulfaneylidene)carbamate (3ac)
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tert-Butyl (isopropyl(oxo)(piperidin-1-yl)-AS-sulfaneylidene)carbamate (3ad)
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tert-Butyl (methyl(oxo)(piperidin-1-yl)-A%-sulfaneylidene)carbamate (3ae)
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tert-Butyl (methyl(morpholino)(oxo)-A%-sulfaneylidene)carbamate (3af)
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S142

tert-Butyl 4-(N-(tert-butoxycarbonyl)-S-methylsulfonimidoyl)piperazine-1-carboxylate (3ag)
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tert-Butyl (((4-((6-methoxyquinolin-8-yl)amino)pentyl)amino)(methyl)(oxo)-A®-

sulfaneylidene)carbamate (3ah)
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tert-Butyl (((3-(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)propyl)(methyl)amino)(methyl)(oxo)-\S-

sulfaneylidene)carbamate (3ai)
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tert-Butyl ((4-(2-chlorodibenzo[b,f][1,4]oxazepin-11-yl)piperazin-1-yl)(methyl)(oxo)-AS-

sulfaneylidene)carbamate (3aj)
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(R)-1-(4-Methylphenylsulfonimidoyl)piperidine ((R)-11)
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(R)-N'-Cyclobutyl-4-methylbenzenesulfonimidamide ((R)-12)
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Greed et al. S149
HPLC Data
tert-Butyl (p-tolylsulfinyl)carbamate ((S)-5)

Conditions: Chiralpak IB column, 98:2 nhexane:/PrOH, flow rate: 1 mL min~', 35 °C, UV detection wavelength:
250 nm.

(rac)-5
DAD1 A, Sig=250,10 Ref=360,100 (FI1-004B 2019-01-10 17-37-18\FI1-004B-IB-2%.D)
mAU 3 3
3 ] <
_ 0 5 B
20
] “NHBoc
15
10 ]
5 E \\\ \
4 . AN
07— : - R
T T T T
5 10 15 20 25 min
Signal 1: DADI A Sig=250,10 Ref =360, 100
Peak RetTine Type Wdth Area Hei ght Area
# [min] [mn] [mAUSs] [ mAY] %
R [ [ [ [ [ I
1 21.808 BB 0.8231 1568.53638 27.10690 49.7337
2 24.483 BB 0.9969 1585.33215 22.31392 50.2663
Totals : 3153. 86853  49. 42082
(S)-5
[0]?'o=+80 (c 0.1, CHCI3).
DAD1 A, Sig=250,10 Ref=360,100 (FI1-004B 2019-01-11 13-45-30\SJG1-052.D)
El «©
mAU E o 8
] o
15 I i
125 "~ NHBoc
10
75
25 N
T T i i T T i i i T i T i i i T i I
5 10 15 20 25 min

Signal 1: DADI A Sig=250,10 Ref =360, 100
Peak RetTime Type Wdth Area Hei ght Area
# [nin] [nin] [ mMAU s] [ mAY] %
EEEE P [ [ I [ |
1 22.068 BB 0.9253 1221.97766  18.72633 100. 0000

Total s : 1221.97766  18.72633

ee > 99%
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S150
tert-Butyl (fluoro(oxo)(p-tolyl)-A-sulfaneylidene)carbamate ((R)-2a)

Conditions: Chiralpak IA column, 99:1 nhexane:/PrOH, flow rate: 1 mL min~', 35 °C, UV detection wavelength:
250 nm.

(rac)-2a

DAD1 A, Sig=250,10 Ref=360,100 (SJG1-074 2019-01-25 08-09-06\SJG1-076-10HOUR-F.D)

m : g
70% Q, NBoc ] 3
60 - °F
g
40
303
20%
10%
0 — i "
T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 min
Signal 1: DAD1 A Sig=250,10 Ref =360, 100
Peak Ret Time Type Wdth Area Hei ght Area
# [nin] [mn [mAUs] [ mAY %
SRR T [ leemmmeenn leemmmemnn- [ |
1 13.074 BB 0.2726 1481.25183 83.62629 49.9140
2 14.306 BB 0.3176 1486.35461 71.18559 50.0860
Total s : 2967.60645 154.81188
(R)-2a
[a]*'o = +9 (c 5.0, CHCI3).
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-068-70 2019-05-09 18-10-36\SJG2-068.D)
mAU 3 =
700 Q, NBoc g
6003 “YE I "I
500 - | |
400 \
300 ‘ \
200 - s | |
100 & [
0- —/ T
T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 min

Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU]

__________________________________________ |.___---_
1 13.294 BV 0.2625 78.58254 4.71449

0.3559
2 14.000 VB 0.3970 2.20035e4

830.72552 99.6441

Totals : 2.20821e4  835.44002

ee > 99%



Greed et al.

tert-Butyl (R)-(oxo(piperidin-1-yl)(p-tolyl-AS-sulfaneylidene)carbamate ((R)-3a)

S151

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

270 nm.
(rac)-(3a)
DAD1 G, Sig=270,10 Ref=off (FI1-004B 2019-01-14 16-11-15\FI1-036B-1A-5%.D)
mAU S pa
] O, NBoc ® ™~
] A\ © -
4 - Mi N
] N
3 .
2
]
0 ;‘_,_.*Am'm‘.«_</\,,, T e —— A —' S U
k T " 1 T T T T 1t T 1 T
5 10 15 20 25 30 35 min
Signal 7: DADI G Sig=270,10 Ref=of f
Peak Ret Time Type Wdth Area Hei ght Area
# [mn] [ min] [ MAU's] [ mAY %
e [ [emmmemnn- [ [ [
1 16.698 BB 0.3925 130. 26352 4.92661 50. 1539
2 21.711 BB 0.4862 129. 46416 3.89039 49. 8461
Total s : 259. 72768 8. 81699
(R)-(3a)
[a]*'o=-18 (c 0.5, CHCI3).
DAD1 G, Sig=270,10 Ref=off (AB6-668 AND SJG2-120 2019-06-21 15-33-29\SJG2-120.D)
mAU 2
50 O\\ JNBoc N
30
20 A
P
10 8 &
i
0 = T
5 10 15 20 25 min

Signal 7: DAD1 G, Sig=270,10 Ref=off

Peak RetTime Type Width Area Height Area

#  [min] [min]  [mAU*s] [mAU] %

.................................................. |
1 16.465 MM 0.3392  5.06887 2.49059e-1  0.2228
2 21.196 BB 0.5707 2269.86426 59.28167 99.7772

Totals : 2274.93313  59.53072

ee > 99%
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tert-Butyl (R)-((butylamino)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3b)

S152

Conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

254 nm.

(rac)-(3b)

DAD1 B, Sig=254,10 Ref=off (FI-52A.D)

1 <+ <
mAU O, NBoc 8 <
] i 88
20 ] \N/\/\
15 H
10
5
0 — _— J NN — —
T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 min
Signal 1: DADI B, Sig=254,10 Ref=of f
Peak Ret Tine Type Wdth Area Hei ght Area
# [mn] [ mn] [ MAU*s] [ mAY %
e S ([ ([ [ I
1 21.304 BB 0.5260 887.74835 25.88978 49.9281
2 23.101 BB 0.5633 890.30682 24.08071 50.0719
Total s : 1778.05518  49. 97049
(R)-(3b)
[a]*'o = +42 (c 1.0, CHCI3).
DAD1 B, Sig=254,10 Ref=off (SJG2-164H 2019-08-13 08-20-17\SJG2-146H.D)
mAU 2
40 QuNBoc g
-,N /\/\
30 H
20
f@\
!
10 W
n &
0 { - T &s 1
5 10 15 20 25 min

Signal 2: DAD1 B, Sig=254,10 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
R R |-ooeeeeee |-ooooeeee |-ooeeee |
1 21.768 BB 0.5266 1584.74768 45.46916 99.3530
2 23.529 MM 0.4161  10.32006 4.13375e-1  0.6470

Totals : 1595.06774  45.88253

ee =99%
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tert-Butyl (R)-((benzylamino)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3c)

Conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-(3c)

DAD1 A, Sig=250,10 Ref=360,100 (SJG2-228B 2019-10-23 17-03-21\SJG2-202JRAC.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
------------------------------------------ |==--oo=- |
1 36.900 BB 1.0203 1.27760e4  184.40756 49.7300
2 41.966 BB 1.3526 1.29147e¢4 131.17830 50.2700
Totals : 2.56908e4  315.58586
(R)-(3¢)
[0]?p= +88 (c 0.5, CHCI3).
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-228B 2019-10-23 17-03-21\SJG2-228B.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

------------------------------------------ |==oeseer]
1 37.971 MM 0.8366 33.02581 6.57922e-1  0.6327
2 41.234 BB 1.1786 5186.88770 65.16691 99.3673

Totals : 5219.91351  65.82483

ee =99%



Greed et al. S154

tert-Butyl (R)-((allylamino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3d)

Conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
270 nm.

(rac)-(3d)
DAD1 G, Sig=270,10 Ref=off (SJG2-111 2019-09-06 09-04-05\SJG2-202DRAC.D)
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Signal 7: DADI G Sig=270,10 Ref=of f

Peak RetTine Type Wdth Area Hei ght Area
# [mn] [mn] [mAUs] [mAU %
e [ EE TR O ettt [--nnemmn-- R |
1 23.167 BB 0.5364 338. 05084 9.03798 50. 3426
2 25.526 BB 0.5708 333. 45023 8.09127 49.6574

Total s : 671.50107  17. 12926

(R)-(3d)
[a]%0 = +40 (c 0.5, CHCls).

DAD1G, Sig=270.108ef,=\‘oéf (SJG2-111 2019-09-18 18-18-35\SJG2-200C.D)
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Signal 7: DAD1 G, Sig=270,10 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 23.111 BB 0.5258 684.38165 18.49214 99.1628
2 25.722 MM 0.5570 5.77836 1.72910e-1  0.8372

Totals : 690.16001  18.66505

ee =98%



Greed et al. S155

tert-Butyl (R)-(((cyclopropylmethyl)amino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3e)

Conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

280 nm.

(rac)-(3e)

DAD1 E, Sig=280,10 Ref=off (SG2-111 2019-07-16 08-42-50\FI-43A.D)
mAU
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R R R |-oooeneees |-oooneeee |-ooeeee |
1 25.929 BB 0.6237 1115.89270 26.91534 50.0552
2 27.963 BB 0.6729 1113.43213 24.46601 49.9448

Totals : 2229.32483  51.38135

(R)-(3e)
[a]?'p = +29 (c 1.0, CHCls).

DAD1 E, Sig=280,10 Ref=off (SJG2-164E&I AND CMZ119&126 2019-08-27 15-44-46\SJG2-1461.D)
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Signal 5: DAD1 E, Sig=280,10 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S R L |-oeeeeeee |+eeeeeees |-oeeeees |
1 25.715 BB 0.7456 2133.07471  39.90491 97.3256
2 28.469 MM 0.6996 58.61450 1.39648 2.6744

ee =95%



Greed et al.

tert-Butyl (R)-((cyclobutylamino)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3f)

S156

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

260 nm.
(rac)-(3f)
DAD1 F, Sig=260,10 Ref=off (SJG2-111 2019-07-16 08-42-50\FI-63A.D)
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Signal 6: DADI F, Sig=260, 10 Ref=of f
Peak Ret Time Type Wdth Area Hei ght Area
# [min] [ mn] [ mAU*s] [mAU %
CEEE] EEEEPRE R T [ R [ |
1 15.322 BB 0.3697 307.63245 12.64949 50.1173
2 18.378 BB 0.4523 306. 19284  10.25480 49.8827
Totals : 613. 82529  22. 90428
(R)-(3f)
[a]?'p = +48 (c 0.8, CHCI5).
DAD1 F, Sig=260,10 Ref=off (SJG2-164 2019-08-20 14-03-52\SJG2-146F.D)
mAU B
P
O, NBoc )
40 o /J[:]
‘N
0 /© H
20
'\«é\q
10 2 o
o @
0 w‘_vs?/
5 10 15 20 25 min

Signal 6: DAD1 F, Sig=260,10 Ref=off

Peak RetTime Type Width Area Height
# [min] [min]  [mAU*s] [mAU]
1 15.256 BB 0.4059 1500.06885 56.10583
2 18.350 MM 0.3520 6.12579 2.90021e-1
Totals : 1506.19464  56.39585

ee > 99%

Area
%

99.5933
0.4067



Greed et al. S157

tert-Butyl (R)-((cyclohexylamino)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3g)

Conditions: Chiralpak IF column, 95:5 nhexane:iPrOH, flow rate: 1 mL min', 35 °C, UV detection wavelength:
254 nm.

(rac)-(39)
DAD1 B, Sig=254,10 Ref=off (EB226 SCREEN 2020-01-29 10-38-31\EB226C F.D)
©
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Signal 2: DAD1 B, Sig=254,10 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 19.708 BB 0.4301 213.50233 7.23872 50.5042
2 24.406 BB 0.4724 209.23958 5.67202 49.4958

Totals : 422.74191 12.91074

(R)-(39)
[a?'o= +42 (c 0.5, CHCl3).

DAD1 B, Sig=254,10 Ref=off (EB226 E PURE SCREEN 2020-01-30 09-48-35\SJG-264B (EB226C).D)
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Signal 2: DAD1 B, Sig=254,10 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 19.616 MP 0.4110  10.25777 4.1593%e-1  1.2543
2 24.202 BB 0.5475 807.56189  21.34123 98.7457

Totals : 817.81966  21.75717

ee=97%



Greed et al. S158

tert-Butyl (R)-((dimethylamino)(oxo)(p-tolyl)-A-sulfaneylidene)carbamate ((R)-3h)

Conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-(3h)

DAD1 A, Sig=250,10 Ref=360,100 (SJG2-111 2019-07-16 08-42-50\FI-67A.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
1 22.967 BB 0.5220 1830.77698 52.61246 49.8946
2 24.693 BB 0.5691 1838.50952 48.41205 50.1054
Totals : 3669.28650 101.02451
(R)-(3h)
[a]?'p=-28 (c 1.0, CHCI3)
DAD1 B, Sig=254,10 Ref=off (SJG2-146C.D)
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Signal 1: DADI B, Sig=254,10 Ref=of f

Peak RetTime Type Wdth Area Hei ght Area
# [mn] [mn] [ mMAUs] [ mAY %

1 23.430 BB 0.4528 167.01021 5.34144  2.1583
2 24.730 BB 0.6141 7570. 95605 180.96532 97.8417

Total s : 7737.96626 186. 30676

ee =96%



Greed et al. S159

tert-Butyl (R)-((benzyl(methyl)amino)(oxo)(p-tolyl)-A°-sulfaneylidene)carbamate ((R)-3i)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-(3i)

DAD1 A, Sig=250,10 Ref=360,100 (SJG2-111 2019-07-15 17-26-08\FI-59.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
1 21.392 BB 0.5504 6496.72705 177.73613 50.1472
2 33.221 BB 1.4833 6458.58838 55.92492 49.8528
Totals : 1.29553e4  233.66105
(R)-(3i)
[a]*b =-12 (c 1, CHCI3).
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-2508 2019-11-25 16-56-41\SJG2-2508.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

|
1 22.243 MM 0.5453  16.98291 5.19109e-1  0.4725
2 36.228 BBA 1.4638 3577.22339 28.78534 99.5275

Totals : 3594.20630 29.30445

ee =99%



Greed et al. S160

tert-Butyl (R)-((3,4-dihydroisoquinolin-2(1H)-yl)(oxo)(p-tolyl)-A%-sulfaneylidene)carbamate ((R)-3j)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-(3j)

DAD1 A, Sig=250,10 Ref=360,100 (SJG2-111 2019-07-15 17-26-08\FI-61A.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] (min]  [mAU*s] (mAU] %
1 26.098 BB 0.6530 7382.16113 170.54291 50.0445
2 32.947 BB 0.8578 7369.01855 126.83379 49.9555
Totals : 1.47512e4  297.37669
(R)-(3j)
[a]*b = 0 (c 1.0, CHCIy).
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-164 2019-08-28 12-40-31\SJG2-146K.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
S R |-oooeneee |-oeoneeee |-ooeeee |
1 26.869 BB 0.5728 270.96118 6.65785 1.4398
2 33.283 BB 0.9275 1.85491e4  293.42993 98.5602

Totals : 1.88200e4  300.08778

ee=97%



Greed et al.

tert-Butyl (R)-(oxo(pyrrolidin-1-yl)(p-tolyl)-Af-sulfaneylidene)carbamate ((R)-3k)

S161

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

260 nm.
(rac)-(3k)
DAD1 F, Sig=260,10 Ref=off (SJG2-164 2019-08-23 11-02-09\FI-34-RAC.D)
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Signal 6: DADI F, Sig=260,10 Ref=off
Peak RetTime Type Wdth Area Hei ght Area
# [mn] [mn] [ MAU*s] [ mAY %
e [ [ [ [ [ [
1 18.580 BV 0. 4467 2058.69604  70.07999 49.6798
2 19.953 VB 0.4841 2085.23169  65.02983 50. 3202
Totals : 4143. 92773 135. 10983
(R)-(3k)
[a]?'5=-9 (c 1.0, CHCI3).
DAD1 F, Sig=260,10 Ref=off (SJG2-164 2019-08-30 15-34-00\SJG2-146.D)
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Signal 6: DAD1 F, Sig=260,10 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %

1 19.002 BB 0.3669 74.11945 2.85495 1.6924
2 20.045 BB 0.4906 4305.41699 131.28296 98.3076

Totals : 4379.53644 134.13790

ee=97%



Greed et al. S162

tert-Butyl (R)-(morpholino(oxo)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-3I)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-(3I)

DAD1 A, Sig=250,10 Ref=360,100 (AB5-579 SCREEN AND SJG 2019-04-03 17-38-30\SJG2-042RAC.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
1 25.298 BB 0.5799 373.90707 9.28350 49.8459
2 31.147 BB 0.6895 376.21826 7.78965 50.1541
Totals : 750.12534 17.07315
(R)-(31)
[a]®p = -11 (¢ 1.0, CHCIs).
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-111 2019-09-18 18-18-35\SJG2-164D.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
R R R R |-ooeeeeee |=ocooeeee |--onnee |
1 25.638 MM 0.4908 11.85784 4.02664e-1 0.2452
2 31.015 BB 0.7408 4824.73779  97.24724 99.7548

Totals : 4836.59563  97.64990

ee > 99%



Greed et al. S163

tert-Butyl (R)-(oxo(4-oxopiperidin-1-yl)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3m)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

254 nm.
(rac)-(3m)
DAD1 B, Sig=254,10 Ref=off (SJG2-111 2019-09-19 18-01-59\SJG2-202HRAC.D)
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Signal 2: DAD1 B, Sig=254,10 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R R R, |-roonenee |--oeooee |
1 37.303 BB 0.9859 1279.99353 16.16244 53.3272
2 43.695 BB 1.0028 1120.27039 13.38072 46.6728
Totals : 2400.26392  29.54317
(R)-(3m)
[a]*b = 0 (c 0.2, CHCI3).
DAD1 B, Sig=254,10 Ref=off (SJG2-250C 2019-12-20 11-08-48\SJG2-250C.D)
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Signal 2: DAD1 B, Sig=254,10 Ref=off

Peak RetTime Type Width Area Height Area

#  [min] [min]  [mAU*s] [mAU] %
e e |-meeeeee |-emeeeees |-=ee-e |
1 37.238 MM 0.9614 74.80834  1.29684 1.4650
2 42.851 BB 1.3254 5031.48389  49.26838 98.5350

5106.29223  50.56522

Totals :

ee=97%



Greed et al. S164

tert-Butyl (R)-((4,4-difluoropiperidin-1-yl)(oxo)(p-tolyl)-A8-sulfaneylidene)carbamate ((R)-3n)

Conditions: Chiralpak IB column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-(3n)
DAD1 A, Sig=250,10 Ref=360,100 (EB226 SCREEN 2020-01-29 10-38-31\EB226B B.D)
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bignal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 10.193 BB 0.2356 460.88104 29.60700 49.3914
2 12.269 BB 0.2806 472.23984  25.20912 50.6086

Totals : 933.12088  54.81612

(R)-(3n)
[a]%0 = -6 (c 1, CHCl3).

DAD1 A, Sig=250,10 Ref=360,100 (EB226 E PURE SCREEN 2020-01-30 09-48-35\SJG-250F (EB226B).D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Rl EESEE R R R |---nmee- |
1 10.157 BB 0.2463 2060.77588 126.33929 98.9847
2 12.375 BB 0.2460  21.13705 1.08157 1.0153

Totals : 2081.91293 127.42087

ee =98%



Greed et al. S165

tert-Butyl (R)-((4-hydroxypiperidin-1-yl)(oxo)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-30)

Conditions: Chiralpak IA column, 85:15 nhexane:/PrOH, flow rate: 1 mL min”, 35 °C, UV detection
wavelength: 254 nm.

(rac)-(30)
DAD1 B, Sig=254,10 Ref=off (EB226 SCREEN 2020-01-29 10-38-31\EB226A D)
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Signal 2: DAD1 B, Sig=254,10 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 10.809 BB 0.3085 297.77713  14.44385 50.0692
2 13.226 BB 0.3574 296.95435  12.05329 49.9308

Totals : 594.73148  26.49714

(R)-(30)
[a]®b =—4 (c 1, CHCI3).

DAD1 B, 5i0=254,10 Rei=0ff (EB226 E PURE SCREEN 2020-01-30 09-45-35\5)G-250E (EB226A).D)
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Signal 2: DAD1 B, Sig=254,10 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [maAU) %
el BT e e e |--meeeen |
1 10.851 MM 0.3270 6.67761 3.4@398e-1  ©.4953
2 13.166 BB 0.3669 1341.47754 55.71297 99.5e47

Totals : 1348.15515 56.05337

ee =99%



Greed et al. S166

tert-Butyl (R)-4-(N-(tert-butoxycarbonyl)-4-methylphenylsulfonimidoyl)piperazine-1-carboxylate ((R)-
3p)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-(3p)
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-111 2019-07-15 17-26-08\FI-57.D)
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Signal 1: DADI A Sig=250,10 Ref=360, 100
Peak Ret Time Type Wdth Area Hei ght Area
# [mn] [min] [ MAUs] [mAU %
R R O e [ I |
1 27.005 BB 0.7199 898.88306 18.66262 49.8027
2 29.963 BB 0.7678 906.00513 17.16478 50.1973
Total s : 1804. 88818  35. 82741
(R)-(3p)
[a]?'p = -6 (c 1.0, CHCls).
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-164A-B 2019-07-29 12-49-20\SJG2-164B.D)
mAU §
- O, NBoc 2
20 N/\
k\/NBoc
15
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@
E &
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S R L | someeeeees |-ooeeeees |+=zenee- |
1 27.188 MM 0.7131  29.50145 6.89538e-1  1.6876
2 29.957 BB 0.8091 1718.63159  32.28175 98.3124

Totals : 1748.13304  32.97128

ee=97%



Greed et al.

S167

tert-Butyl (R)-(oxo(4-(pyrimidin-2-yl)piperazin-1-yl)(p-tolyl)-A®-sulfaneylidene)carbamate ((R)-3q)

Conditions: Chiralpak IB column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

250 nm.

(rac)-(3q)

DAD1 A, Sig=250,10 Ref=360,100 (SJG2-200 AND AB6-731 2019-10-02 17-31-11\SJG2-202E.D)

mAU O  NBoc
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I eae
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oON & O ® O

10

20

Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area
# [min] [min]  [mAU*s]

Height
[mAU]

30

Area
%

16.28195 50.8502
13.71306 49.1498

1 33.129 BB 1.2832 1748.99963
2 37.599 BB 1.4582 1690.51697

Totals : 3439.51660

(R)-(3a)
[a]%0 = 0 (c 1, CHCly).

29.99501
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) i
v =
o %)

99

40

DAD1 A, Sig=250,10 Ref=360,100 (SJG2-200 AND AB6-731 2019-10-02 17-31-11\SJG2-200D.D)

mAU
O  NBoc
AR

. LG

20

10

20

Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area
# [min] [min] [mAU*s]

Height

[mAU]

30

Area
%

1 32.712 BB 1.4899 5410.35449

2 39.058 MM 1.3907  23.16299 2.77596e-1

Totals : 5433.51748

ee > 99%
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Greed et al. S168

tert-Butyl (R)-((4-(6-fluorobenzo[d]isoxazol-3-yl)piperidin-1-yl)(oxo)(p-tolyl)-A°-

sulfaneylidene)carbamate ((R)-3r)

Conditions: Chiralpak IA column, 90:10 nhexane:/PrOH, flow rate: 1 mL min”, 35 °C, UV detection

wavelength: 250 nm.

(rac)-(3r)

DAD1 A, Sig=250,10 Ref=360,100 (SJG2-111 2019-09-20 08-42-26\SJG2-202FRAC.D)

mﬁg O\\,,NBoc é
~ N -
=N, ®
O
20
10
F
0 ,
10 20 30 40 50 min
Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
1 23.011 BB 0.6102 1826.53259  45.32460 50.1203
2 36.371 BB 0.9385 1817.76233  27.38116 49.8797
Totals : 3644.29492 72.70576
(R)-(3r)
[a]%b = +20 (c 0.5, CHCI3).
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-200 2019-10-02 09-10-01\SJG2-200E.D)
mAU O, NBoc i
12 R g
O
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8 o
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2] e R . !
10 20 30 40 50 min
Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %

S e |-eemeeee 2o |-=oo--e |
1 23.255 MM 0.5510 7.72514 2.33659e-1  0.8118

2 36.375 BB 0.8939 943.83289 14.60569 99.1882

Totals : 951.55803  14.83935

ee =98%



Greed et al. S169

tert-Butyl (R)-(((3-(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)propyl)(methyl)amino)(oxo)(p-tolyl)-A°-

sulfaneylidene)carbamate ((R)-3s)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
290 nm.

(rac)-(3s)
DAD1 H, Sig=290,10 Ref=off (SJG2-111 2019-07-15 17-26-08\FI-58.D)
mAU o
3 N
50 QuNNBee ‘ i 2
] SN ]
40-] /©/ [Tj N 8
O
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10 E| \
0 :7 S R —— 1 AN 1 \\‘ —
5 10 15 20 25 30 35 min
Signal 8: DADI H Sig=290, 10 Ref =of f
Peak Ret Tine Type Wdth Area Hei ght Area
# [mn] [mn] [ MAU s] [ mAU %
EEEE R [ B [ [ R |
1 21.781 BB 0. 5561 2224. 52295 61. 19504 50. 0466
2 29.482 BB 0.8284 2220.38013  39.46446 49.9534
Totals : 4444. 90308 100. 65950
(R)-(3s)
[a]®b = +8 (c 1.0, CHCI3).
DAD1 H, Sig=290,10 Ref=off (SJG2-164 2019-08-23 11-02-09\SJG2-164L.D)
o
mAU %
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5 10 15 20 25 30 35 min

Signal 8: DAD1 H, Sig=290,10 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %

I I I
1 22.150 MM 0.5800 5.17081 1.48593e-1  1.1202
2 30.390 BB 0.7305 456.44647 8.36694 98.8798

Totals : 461.61729 8.51553

ee =98%



Greed et al. S170

Methyl 3-((4-bromophenyl)sulfinyl)propanoate ((S)-8)

Conditions: Chiralpak IA column, 90:10 nhexane:/PrOH, flow rate: 1 mL min”, 35 °C, UV detection
wavelength: 250 nm. Retention times: 19 & 21 min.

(rac)-8
DAD1 A, Sig=250,10 Ref=360,100 (EB216 2019-12-16 15-05-24\EB216.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
el B e R |-mmmmeeeee |--mmnee |
1 19.053 BB 0.4091 1772.47925 66.46956 49.9404
2 20.705 BB 0.4420 1776.70703 61.69768 50.0596

Totals : 3549.18628 128.16724

(S)-(8)
[a]%> = -98 (c 1.0, CHCls)

DAD1 A, Sig=250,10 Ref=360,100 (EB228C 2020-02-18 10-03-51\EB228C.D)
mAU 2
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

R P |-emmmmeees |=ommmnee- |-mmnee- |
1 19.153 MM 0.5728 2.73200e4 794.92761 99.5233
2 21.059 MM 0.4381 130.86740 4.97806 0.4767

Totals : 2.74509e4  799.90567

ee =99%



Greed et al. S171

Methyl (S)-3-(4-bromo-N-(tert-butoxycarbonyl)phenylsulfonimidoyl)propanoate ((S)-9)

Conditions: Chiralpak IA column, 93:7 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-9

DAD1 A, Sig=250,10 Ref=360,100 (EB207 1A 7 2020-02-21 08-32-08\EB207 RAC SULF 7.D)

mAU by
2 Q“NBoc g
1 OMe i ©
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e R P | --mmeeeee |==mmmeeee- |=-mmnee- |
1 23.001 BB 0.5177 292.65317 7.17716 51.1008
2 36.838 BB 0.7778 280.04456 4.25531 48.8992
Totals : 572.69772  11.43247
(S)-9
[0]2%0 = +44 (c 1.0, CHCl3)
DAD1 A, Sig=250,10 Ref=360,100 (EB246 AND SP2-169 CDEF SCREEN 2020-02-21 09-53-01\EB246 EPURE.D)
mAU 3 §
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area
# [min] [min] [mAU*s] [mAU] %

1 22.792 BB 0.6193 6407.31689 153.39117 99.5667
2 37.041 MM 0.9987  27.88206 4.65299%e-1 0.4333

Totals 6435.19896 153.85647

ee =99%



Greed et al.

Sodium (S)-((4-Bromophenyl)sulfinyl)(tert-butoxycarbonyl)amide ((S)-1b)

The ee of the sulfinamide salt was tested by reprotonation to the sulfinamide tert-Butyl (S)-((4-

bromophenyl)sulfinyl)carbamate. For experimental conditions see experimental data for (S)-1a.

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

250 nm.

(rac)-tert-Butyl ((4-bromophenyl)sulfinyl)carbamate

S172

DAD1 A, Sig=250,10 Ref=360,100 (EB211 IA 5 60 MIN 2020-02-26 14-44-56\EB211RERUN.D)
mAU 3 S

3 0 %
70 I
603 “NHBoc '
503 I

E Br )

—20.780

Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
e P O |--mmeeeees |-=mmeeee |
1 18.540 BB 0.5101 2789.14917 83.83952 50.0487
2 20.780 BB 0.5762 2783.71631 74.80299 49.9513
Totals : 5572.86548 158.64250

(S)-tert-Butyl ((4-bromophenyl)sulfinyl)carbamate
[0]?®p = +88 (c 1.0, CDCls)

DAD1 A, Sig=250,10 Ref=360,100 (EB248 2020-02-26 16-22-05\EB248.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
R BEEEE R e R R R |
1 18.584 MM 0.4719 11.06724 3.9091le-1 0.4186
2 20.794 BB 0.5750 2633.01880 70.30122 99.5814
Totals : 2644.08604  70.69213

ee =99%
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Greed et al. S173

tert-Butyl (R)-((4-bromophenyl)fluoro(oxo)-A%-sulfaneylidene)carbamate ((R)-2b)

Conditions: Chiralpak IA column, 98:2 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-2b

DAD1 A, Sig=250,10 Ref=360,100 (EB253 2020-03-04 14-23-55\EB253.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el ROSEEE e R |--mmeeee o |--mneee- |
1 10.961 BB 0.2623 2229.76563 128.59897 50.0398
2 12.041 BB 0.2921 2226.22266 113.86397 49.9602

Totals : 4455.98828 242.46294

(S)-2b
[a]%0 = —15 (c 1.7, CDCls)

DAD1 A, Sig=250,10 Ref=360,100 (EB254 2020-03-05 13-37-01\EB254 D)
mAU ] 2 A
. 2 s
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %

1 10.79 MM 0.2715 426.70654  26.19217 4.1100
2 11.663 MM 0.3022 9955.47168 549.06299 95.8900

Totals : 1.03822e4  575.25516

ee =92%



Greed et al. S174

tert-Butyl (R)-((benzylamino)(4-bromophenyl)(oxo)-Aé-sulfaneylidene)carbamate ((R)-3v)

Conditions: Chiralpak ID column, 90:10 nhexane:iPrOH, flow rate: 1 mL min', 35 °C, UV detection
wavelength: 254 nm.

(rac)-3v

DAD1 B, Sig=254,10 Ref=0ff (EB223C ID 2ND RERUN 2020-03-06 15-35-20\EB223C ID 2ND RERUN.D)
mAU J @
0 O NBoc - o
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Signal 2: DAD1 B, Sig=254,10 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

L R R B |--ommeeee- |-mmoeeeee |-ommeee |
1 15.289 BB 0.4308 1897.99060 66.13738 49.9878
2 19.880 BB 0.6643 1898.91638 40.85403 50.0122

Totals : 3796.90698 106.99141

(R)-3v
[0]?%p = +6 (c 0.5, CH2Cl2)

DAD1 B, Sig=254,10 Ref=off (EB255B 2020-03-09 13-44-35\EB255B.D)

mAU %
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Signal 2: DAD1 B, Sig=254,10 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
ol R e B ot |-ommee e |-ommeee |
1 15.389 BB 0.4214 703.08716 24.45546 95.9608
2 20.290 MM 1.0244 29.59464 4.81516e-1 4.0392

Totals : 732.68180  24.93698

ee =92%



Greed et al.

tert-Butyl (R)-((allylamino)(4-bromophenyl)(oxo)-A8-sulfaneylidene)carbamate ((R)-3w)

Conditions: Chiralpak IA column, 97:3 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:

250 nm.

(rac)-3w

S175

DAD1 A, Sig=250,10 Ref=360,100 (EB223B AND C 2020-03-05 09-11-14\EB223B.D)

mAU 8
35 O, NBoc g

30 N ANF |
25 H ’ | fl
Br |

min|

kignal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
seee]neeee R |- [-omemmeeee |-omeeee |
1 21.086 BB 0.5924 1710.61499 42.06887 50.7446
2 29.582 BB 0.7395 1660.41260 30.10318 49.2554
Totals : 3371.02759 72.17204
(R)-3w

[a]*p = +8 (c 0.5, CH2Cl2)

DAD1 A, Sig=250,10 Ref=360,100 (EB255A 2020-03-09 17-10-42\EB225A.D)
mAU 7 o
703 O, NBoc g
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
s P |-mmmeeeees |-ommmneeee |-mmmeeee |
1 20.922 BB 0.5810 3122.61719 77.67725 94.8143
2 29.492 MM 0.9223 170.78593 3.08615 5.1857
Totals : 3293.40312 80.76340

ee =90%



Greed et al. S176

tert-Butyl (R)-((4-bromophenyl)(oxo)(piperidin-1-yl)-A8-sulfaneylidene)carbamate ((R)-3x)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-3x

DAD1 A, Sig=250,10 Ref=360,100 (EB223A 2020-03-04 16-33-15\EB223A.D)
mAU =
807 O, ,NBoc §
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
ceefennnnes R P | -meeeeeees | oo |- |
1 16.040 BB 0.4242 2639.59253 95.57035 50.0593
2 24.784 BB 0.6478 2633.33691 60.26088 49.9407
Totals : 5272.92944 155.83123
(R)-3x
[a]2% = -8 (c 0.5, CH2Cl)
DAD1 A, Sig=250,10 Ref=360,100 (EB255C 2020-03-06 16-58-27\EB255C.D)
mAU ©
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el R P |-mmmmeeee |-ommmeeeee |-emmeeee |

1 16.207 MM 0.4393 155.29939 5.89220 4.9157
2 24.968 BB 0.6367 3003.94165 68.35349 95.0843

Totals : 3159.24104  74.24569

ee =90%



Greed et al. S177

tert-Butyl (R)-([1,1'-biphenyl]-4-yl(oxo)(piperidin-1-yl)-AS-sulfaneylidene)carbamate ((R)-10)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-10

DAD1 A, Sig=250,10 Ref=360,100 (EB259 2020-03-17 16-49-21\EB259 RAC D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R R R |-omeeeeeee |-omeeee |
1 26.894 BB 0.7426 3461.90698 68.61781 49.9489
2 32.744 BB 0.8816 3468.99438 57.19546 50.0511

Totals : 6930.90137 125.81327

(R)-10
[a]%b = -7 (¢ 1.0, CDCly).

DAD1 A, Sig=250,10 Ref=360,100 (EB260 AND EB261 2020-03-17 18-25-13\EB261.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 27.045 BB 0.6254 763.23010 15.26192 4.1086
2 32.483 MM 1.0390 1.78133e4  285.74695 95.8914

Totals : 1.85765e4  301.00886

ee =92%



Greed et al. S178

1-(4-Methylphenylsulfonimidoyl)piperidine ((R)-11)

Conditions: Chiralpak IA column, 95:5 nhexane:iPrOH, flow rate: 1 mL min™', 35 °C, UV detection wavelength:
250 nm.

(rac)-11

DAD1 A, Sig=250,10 Ref=360,100 (SJG2-001 2019-11-15 09-00-45\SJG2-248-NH-RAC.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
1 27.974 BB 0.5747 1665.61560 43.70134 49.7831
2 44.100 BB 0.9287 1680.12842 25.17134 50.2169
Totals : 3345.74402 68.87268
(R)-11
[a]*b = -8 (c 0.5, CHCI3).
DAD1 A, Sig=250,10 Ref=360,100 (SJG2-001 2019-11-15 09-00-45\SJG2-248-NH-EE.D)
mAU b
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

R |2 -oee- |-oeeeeee |ooeeeeee |=oee |
1 28.456 MM 0.4303 10.69019 4.14060e-1 0.2128

2 43.921 BB 1.0525 5011.75488 65.80835 99.7872

Totals : 5022.44507 66.22241

ee > 99%



Greed et al. S179

(R)-N'-Cyclobutyl-4-methylbenzenesulfonimidamide ((R)-12)

Conditions: Chiralpak IA column, 85:15 nhexane:/PrOH, flow rate: 1 mL min”, 35 °C, UV detection

wavelength: 250 nm.

(rac)-12

DAD1 A, Sig=250,10 Ref=360,100 (EB245 2020-02-21 15-43-28\EB245.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 11.432 BB 0.3197 658.97382 30.53941 50.2113
2 16.453 BB 0.4416 653.42694  21.93403 49.7887

Totals : 1312.40076 52.47344

(R)-12
[a]2 = —46 (c 0.13, CHCLy).

DAD1 A, Sig=250, 10 Ref=360,100 (EB260 AND EB261 2020-03-17 18-25-13\E6260.D)
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Signal 1: DAD1 A, Sig=250,10 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
R R e |-mmmee |-mmmeeee |-mmmeeee |
1 11.376 BB 0.3356 2437.28149 107.06171 99.1757
2 16.693 MM 0.5273  20.25801 6.40252e-1 0.8243

Totals : 2457.53950 107.70197

ee =98%



