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1. General Information

All reactions were performed in oven-dried glassware under a nitrogen atmosphere. Unless
specified, all reagents and starting materials were purchased from commercial companies and
used as received. Anhydrous solvents were freshly obtained from pure solvent system
following standard procedures. Analytical thin layer chromatography (TLC) was performed
using pre-coated silica gel plates. A Razel A 99 syringe pump was used for the slow addition
of solutions. Visualisation was achieved by UV light (254 nm) or KMnO4 and vanillin as stain.
Flash chromatography was performed using silica gel and gradient solvent system (eluent:
hexane: ethyl aetate/hexane: DCM). 'H and '*C NMR spectra were recorded on 400MHz Jeol
ECS and Bruker AV and AM spectrometers. Chemical shifts (ppm) were recorded with
tetramethylsilane (TMS) as the internal reference standard. Multiplicities are given as: s
(singlet), br s (broad singlet), d (doublet), t (triplet), dd (doublet of doublets), dt (double of
triples), ddd (doublet of doublet of doublets), ddt (doublet of doublet of triplets), dtt (doublet
of triplet of triplets), ddq (doublet of doublet of quintets), dddd (doublet of doublet of doublet
of doublets), dtd (doublet of triplet of doublets), dt (doublet of triplets), dp (doublet of
pentents), dq (doublet of quintets), td (triplet of doublets), tdd (triplet of doublet of doublets),
tt (triplet of triplets), qd (quintet of doublets), qt (quintet of triplets) or m (multiplet). The
number of protons (n) for a given resonance is indicated by nH and coupling constants are
reported as a J value in Hz. Enantiomeric excess values were measured by an Agilent 1200
series HPLC. Unless stated otherwise, all chiral HPLC runs were carried out at 20 °C. High
resolution mass spectra (HRMS) were obtained on a LC/HRMS TOF spectrometer using

simultaneous electrospray (ESI).
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2. Experimental Procedures

General Procedure 2.1

S 'BUOK NC.\
R __NBS S.
R
R MeOH
$1 RT R rac-4

Adapted from Mancheno et al. 1 To a stirring solution of sulfide (4.08 mmol) in MeOH (10.0
mL) was added NH2CN (2.00 eq.). Following this was added fBuOK (1.70 eq.) portion-wise
followed by addition of NBS (1.30 eq.). The reaction was allowed to stir overnight. The solvent
was removed in vacuo and the crude dissolved in saturated Na;S>03; (10 mL) which was
extracted with EtOAc (3 x 30 mL), and the combined organic phase washed with saturated
brine (30 mL), dried over MgSOs, filtered, and the solvent removed in vacuo to afford the

crude. Purification was via done flash column chromatography on silica gel.

General Procedure 2.2

NH,CN NC\N
S
/@/ “R  PhI(OAc), N
_— \R
R DCM
0°C - RT R
S1 rac-4

To a stirring solution of sulfide (4.08 mmol) and NH>CN (2.00 eq.) in DCM (20.0 mL) at 0 °C
were added PhI(OAc): (1.10 eq.), after which the temperature was raised to RT. After stirring
overnight, the solvent was removed in vacuo and the crude material dissolved in saturated
Na»S>0;3 (10 mL). Following extraction with EtOAc (3 x 30 mL), the combined organic phase
washed with saturated brine (30 mL), dried over MgSQOg, filtered, and the solvent removed in

vacuo. Purification was done via flash column chromatography on silica gel.
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2.3 Synthesis of Racemic Sulfoximine Standards

NC.\ m-CPBA NC-N. o
8. _ KCOs s”
Ot O
R o°c-RT R
rac-4 rac-5

To a stirring solution of sulfilimine (0.600 mmol) in EtOH (5.00 mL) at 0 °C were added K>COs
(3.00 eq.) followed by m-CPBA (2.00 eq.) before raising the reaction to RT. After overnight
stirring, the solvent was removed in vacuo to afford a white solid, which was dissolved in
saturated aq. Na>S>03 (10 mL) and extracted with EtOAc (3 x 30 mL). The combined organic
phase was washed with saturated brine (50 mL), dried over MgSQsa, filtered and the solvent
removed in vacuo to afford crude material which was purified, where required, via flash

column chromatography on silica gel.

2.4 General Procedure for 0.3 mmol artUPO Kinetic Resolution of Sulfilimines 4

NC.
E artUPO NC N\\s/: O\\S//N\CN
I X \R2 I AN S I AN
R H,0, (0.6 eq) R R2 Ry-- R,
Z KPi Buffer (pH = 7.0) Z =
rac-4 MeCN S-4 S-5

Liquid artUPO secretate (1.00 mL, 0.8 U/mL) was added to KPi Buffer (24.0 mL, pH 7.00) at
RT and stirred for five min, after which, a solution of sulfilimine (0.3 mmol) in MeCN (6.00
mL) was added. The reaction was initiated by the slow continuous addition of a H>O; solution
(0.180 mmol in 2 mL H>O) over 4 h followed by stirring overnight. The reaction was extracted
with Et2O (3 x 30 mL), and the combined organic phase washed with saturated brine (40 mL),
dried over MgSQOq, filtered and the solvent removed in vacuo to afford the crude. For
preparative reactions, the purified product were isolated following flash column

chromatography on silica gel.
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2.5 General Procedure for ~1.0 mmol artUPO Kinetic Resolution of Sulfilimines 4

NC.
h tUPO NCN, _: QN
ar - N _N_
N S\R2 - AN oS N ~S7CN
Ry P H20, (0.75-0.85eq) Ry~ P Ry Ry P R,
KPi Buffer (pH = 7.0)
rac-4 MeCN S-4 S5

Liquid artUPO secretate (2.50 mL, 0.8 U/mL) was added to KPi Buffer (40.0 mL, pH 7.0) at
RT and stirred for five min, after which, a solution of sulfilimine (1.00 mmol) in MeCN (10.0
mL) was added. The reaction was initiated by the slow continuous addition of a H>O; solution
(0.600—-0.800 mmol in 2.00 mL H>O, see below for specific amounts for individual substrates)
over 4 h. After H,O» addition was complete, a sample of the reaction mixture (1.00 mL) was
subjected to standard aqueous work-up (extract with EtOAc, wash with brine) before analysis
of the resulting sample using '"H NMR to measure conversion. If 50% conversion was not
observed, a further 0.05-0.15 equivalents of H>O, was added over 1 h, before re-analysing as
described above. When 50% conversion was reached, the reaction was extracted with Et,O (3
x 30 mL), and the combined organic phase washed with saturated brine (40 mL), dried over
MgSOs, filtered and the solvent removed in vacuo to afford the crude. Purified products for
preparative reactions were isolated following flash column chromatography on silica gel.

H20:2 quantities used for scale ups:

rac-4b: Initial H>O> infusion of 0.60 equiv., followed by an additional 0.10 equiv. H2O>
infusion. 1.07 mmol scale.

rac-4e: Initial H>O> infusion of 0.65 equiv., followed by an additional 0.15 mmol H>O,
infusion. 1.20 mmol scale.

rac-4j: Initial H>O; infusion of 0.70 equiv. No additional H>O- infusion. 1.00 mmol scale.
rac-4t: Initial H>O; infusion of 0.75 equiv., followed by an additional 0.05 equiv. H2O>
infusion. 1.07 mmol scale.

rac-4u: Initial H>O> infusion of 0.80 equiv. No additional H>O» infusion. 1.00 mmol scale.
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2.6. Screening for UPOs

¢
\"‘?\_‘..g .-“.','-__

Ry. SRR e,
N Pioede Re=N, _: ]
Il s e ot N
N S\ - \,S/ \\\S// \RZ
R H0, (1.0 eq) Ry > RiT
F KPi Buffer (pH = 7.0) 7 Z
MeCN

In order to investigate the feasibility of successfully sulifilimine oxidation by UPOs, we first
synthesised three substrates to test for activity. Unless otherwise specified, the reactions were
carried out following general procedure 2.4 with 0.2 mmol substrate. Unless otherwise
specified, conversion was determined by comparing the intensity of the methyl peaks of the

sulfilimine and sulfoximine in the "H NMR spectra of the crude material.

Conversion (%)
Entry R, R
rAaeUPO-PaDa-I art-UPO
1 H CN 11 39
2 H C(O)CF; 0 14
3 4-MeO CN 11 651201

[a] Reaction carried out on a 60 mL scale with 0.6 mmol substrate

bl solated yield following purification via flash chromatography on silica gel

2.7 General procedure for the synthesis of i-Pr N-sulfenylimines (6) >

BI'2
NH, iPrSSiPr N’S\i-Pr
) CHCI; J
sat NaHCO, R
S2 RT, 10 min 6

To a round bottom flask containing a magnetic stirring bar was added the appropriate amine
S1 (6 mmol, 3.0 equiv.) and diisopropyl disulfide (2 mmol, 0.34 mL, 1.0 equiv.) in CHCI; (24
mL) and sat. ag. NaHCOs3 (40 mL). The resulting reaction mixture was stirred vigorously by

adding Br> (10 mmol, 0.52 mL, 5.0 equiv.) solution in DCM (4 mL) slowly. After the addition,
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the reaction mixture was stirred at room temperature for a further 10 min, open to air. Upon
completion (a colour change to light yellow was noted), the reaction mixture was quenched by
the addition of saturated aq. Na>S>03 (30 mL). The reaction mixture was then extracted with
DCM (3 x 20 mL). The combined organic phases were washed with brine (20 mL), dried over
anhydrous MgSQO4 and concentrated in vacuo to give a residue that was purified by flash
column chromatography on silica gel (eluent specified later for each compound) to give the

corresponding N-sulfenylimines (1).

2.8 General procedure for the synthesis of ~Bu N-sulfenylimines (6) |/

S0,Cl, S
NH, tBuSStBu HN/S\t-Bu pbQ IN/ \té
R) TEA, THF ) benzeng R) u
0°C,1h R RT, 10 min
S3 ’ S4 6

To a flame dried round bottom flask containing a magnetic stirring bar was added the di-z-butyl
disulfide (5 mmol, 1.0 mL, 1.0 equiv.) anhydrous THF (40 mL) at 0 °C under an argon
atmosphere. The sulfuryl dichloride (5.5 mmol, 0.45 mL, 1.1 equiv.) was added slowly and the
resulting reaction mixture was stirred at the same temperature for 30 min. Upon completion,
the solution was slowly transferred to another flame dried round bottom flask containing the
appropriate amine S2 (10 mmol, 2.0 equiv.) and TEA (15 mmol, 2.0 mL, 3.0 equiv.) in
anhydrous THF (20 mL) at 0 °C. The resulting mixture was stirred at the same temperature for
another 30 min. On completion, the reaction mixture was filtrated through a pad of Celite and
rinsed with EtOAc (10 mL). The filtrate was concentrated under reduced pressure to give a
residue that was purified by flash column chromatography on silica gel to give the

corresponding compound S3.

To a flame dried round bottom flask containing a magnetic stirring bar was added S3 (1.0
equiv.) in anhydrous benzene (10 mL) under an argon atmosphere. DDQ (1.1 equiv.) was added

to the solution in one portion and the resulting mixture was stirred at room temperature for 10
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min. Upon completion, the reaction was quenched by the addition of saturated aq. NaHCO3
(50 mL). The reaction mixture was then extracted with DCM (3 x 20 mL). The combined
organic phases were washed with water (50 mL) and brine (20 mL), dried over anhydrous
MgSO4 and concentrated in vacuo to give a residue that was purified by flash column
chromatography on silica gel (eluent specified later for each compound) to give the

corresponding N-sulfenylimines (6).

2.9 General procedure for the rAaeUPO biotransformations with i-Pr N-sulfenylimines

N/S\i-Pr rAaeUPO-PaDa-I-H N/é,, P
> ‘i-Pr
R)l H,05 (1.0 equiv.), MeCN |
6 pH 7 KPi buffer, 16 h, RT R (R)-12

To a round bottom flask containing a magnetic stirring bar was added r4daeUPO-PaDa-I-H (1.3
mL, 57 U/mL) and KPi buffer (10 mL, 0.1 mmol/mL, pH =7, 10 mL). The solution was diluted
by the addition of deionised water (2.7 mL), followed by addition of the appropriate i-Pr N-
sulfenylimines 6 (0.2 mmol, 1.0 equiv.,) in MeCN (4 mL). Next, H>O> solution (2 mL, 0.1
mmol/ml, 1.0 equiv.) was added over a 10 h period, using a syringe pump. After the H,O,
addition was complete, the reaction was then stirred at room temperature for a further 6 h. The
reaction mixture was then extracted with ethyl acetate (3 x 20 mL). The combined organic
phases were then washed with brine (20 mL), dried over anhydrous MgSO4 and concentrated
in vacuo to give the crude product mixture, which was purified by flash column
chromatography on silica gel (eluent: specified later for each compound) to provide the

corresponding N-sulfinyl imine product (R)-12.
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2.10 General procedure for the artUPO biotransformations with #~Bu /N-sulfenylimines

S I
Ut artUPO
)N| tBu - N-S~tBu
R H,0, (1.0 equiv.), MeCN )l
6 pH 7 KPi buffer, 16 h, RT R
(S)-13

To a round bottom flask containing a magnetic stirring bar was added liquid artUPO secretate
(1.0 mL, 0.8 U/mL) and KPi buffer (100 mM, pH =7, 10 mL). The solution was diluted by the
addition of deionised water (3 mL), followed by addition of the appropriate -Bu N-
sulfenylimine 6 (0.2 mmol, 1.0 equiv., final concentration 10 mM) in MeCN (4 mL). Next, 2
mL of'a 100 mM H>O: solution (prepared from 22 uL 30% H>O: in 2 mL deionised water) was
added over a 10 h period, using a syringe pump. After the H>O, addition was complete, the
reaction was then stirred at room temperature for a further 6 h. The reaction mixture was then
extracted with ethyl acetate (3 X 20 mL). The combined organic phases were then washed with
brine (20 mL), dried over anhydrous MgSO4 and concentrated in vacuo to give the crude
product mixture, which was purified by flash column chromatography on silica gel (eluent:
specified later for each compound) to provide the corresponding N-sulfinyl imine product (S)-

13.

2.11 Racemic N-sulfinyl imine synthesis 4!

Q
/S\. /S\.
N i-Pr/t-Bu m-CPBA N i-Pr/t-Bu
R | CHClI3, sat NaHCO4
6 30 min, RT rac-12/13

To a round bottom flask containing a magnetic stirring bar was added corresponding N-
sulfenylimines (0.1 mmol, 1.0 equiv.) in CHCl3 (3 mL), which was followed by the addition
of sat NaHCO3 (0.4 mL) and m-CPBA (25 mg, 0.11 mmol, 1.1 equiv.) in one portion and the
resulting reaction mixture was stirred at room temperature for 30 min. Upon completion, the
reaction mixture was quenched by adding excess neat KOH and dried over anhydrous MgSO4

which was then filtered and concentrated in vacuo to give the crude product mixture. The
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products afforded were of sufficient purity to be used as standards for HPLC analysis without

additional purification.
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3. Compound data

N-(cyano) methyl phenyl sulfilimine (4a) 1l
NC\N Synthesised from phenyl methyl sulfane using general procedure 2.1.
O/g\ Purification via flash chromatography on silica gel (eluent: hexane: EtOAc =
rac 2:3). Data for 4a: as a yellow oil (0.560 g, 84% yield); 'H NMR (400 MHz,

chloroform-d) & 7.82 — 7.78 (m, 2H), 7.66 — 7.58 (m, 3H), 3.02 (s, 3H); 3C NMR (101 MHz,

chloroform-d) 6 136.3, 133.3, 130.5, 126.1, 120.4, 36.6.

N-(cyano) methyl 4-methoxyphenyl sulfilimine (4b) 1!

NC\N Synthesised from (4-methoxyphenyl)(methyl)sulfane using general
|

wn=

~ procedure 2.1. Purification via flash chromatography on silica gel (eluent:

MeO EtOAc: MeOH = 19:1). Data for 4b: as a white solid (0.630 g, 80% yield);

rac
'H NMR (400 MHz, chloroform-d) & 7.78 — 7.69 (m, 2H), 7.11 — 7.02 (m, 2H), 3.86 (s, 3H),
3.00 (s, 3H); '3C NMR (101 MHz, chloroform-d) & 163.7, 128.5, 126.7, 120.6, 115.8, 55.9,

36.2; HRMS (ESI, m/z) m/z calculated for CoHioN2NaOS (MNa)" 217.0407, found 217.0412.

N-(cyano) methyl 3-methoxyphenyl sulfilimine (4c)

NC. Synthesised from (3-methoxyphenyl) (methyl)sulfane using general procedure

=Z

©/ N 2.1. Purification via flash column chromatography on silica gel (eluent: hexane:
OMe EtOAc = 4:1); as a light yellow oil (0.500 g, 63 % Yield); '"H NMR (400 MHz,

rac chloroform-d) & 7.47 (t,J=8.0 Hz, 1H), 7.37 — 7.24 (m, 2H), 7.15 — 7.08 (m, 1H),
3.87 (s, 2H), 2.99 (s, 3H); '*C NMR (101 MHz, chloroform-d) § 160.9, 137.4, 131.4, 120.5,
119.4, 117.9, 110.5, 55.9, 36.9; HRMS (ESI, m/z) m/z calculated for CoH;oN>2NaOS (MNa)"
217.0412, found 217.0399; IR film: vmax/cm™ 3007, 2141 (C=N stretch), 1593, 1481, 1241,

1148, 1029, 760, 680.
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N-(cyano) methyl 4-chlorophenyl sulfilimine (4d) !

NC\N Synthesised from (4-chlorophenyl) (methyl) sulfane using general procedure

/©/ AN 2.1. Purification via flash column chromatography on silica gel (eluent:
cl rac hexane: EtOAc = 3:7); as a white solid (0.320 g, 40% Yield); 'H NMR (400
MHz, chloroform-d) & 7.78 —7.72 (m, 2H), 7.62 — 7.57 (m, 2H), 3.02 (s, 3H); *C NMR (101
MHz, chloroform-d) 6 140.0, 134.8, 130.8, 127.5, 36.8; HRMS (ESI, m/z) m/z calculated for

CsH7*>CIN,NaS (MNa)* 220.9916, found 220.9914.

N-(cyano) methyl 4-trifluorophenyl sulfilimine (4e) 6!

NC. Synthesised from (4-(trifluoromethyl) phenyl (methyl) sulfane using general

=z

/@/S\ procedure 2.1. Purification via flash chromatography on silica gel (eluent:
F,C

rac hexane: EtOAc = 2: 3); as a yellow oil (0.700 g, 74 % Yield); "H NMR (400
MHz, chloroform-d) § 7.95 (d, J = 8.7 Hz, 2H), 7.89 (d, J = 8.7 Hz, 2H), 3.07 (s, 3H); 1*C
NMR (151 MHz, Chloroform-d) & 140.5, 135.1 (q, J = 33.5 Hz), 127.4 (q, J = 3.8 Hz), 126.4,
123.0 (q, J = 273.4 Hz), 119.6, 36.8; ’F NMR (376 MHz, chloroform-d) & —63.09; HRMS

(ESI, m/z) m/z calculated for CoH7F3N2NaS (MNa)* 255.0180, found 255.0181.

N-(cyano) methyl 4-cyanophenyl sulfilimine (4f) [7!

N,CN Synthesised from (4-cyanophenyl) (methyl) sulfane using general

/©/ S\ procedure 2.1. Purification via flash chromatography on silica gel (eluent:

NC hexane: EtOAc = 3:7); as a white solid (0.640 g, 83% yield); 'H NMR
rac

(400 MHz, chloroform-d) § 7.96 — 7.88 (m, 4H), 3.06 (s, 3H); °C NMR

(101 MHz, chloroform-d) 8 '*C NMR (101 MHz, CHLOROFORM-D) & 141.5, 134.0, 126.7,

119.6,117.0, 117.0, 37.0.
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N-(cyano) methyl 4-methylphenyl sulfilimine (4g)

_cN Synthesised from p-tolyl sulfane using general procedure 2.1. Purification

=Z

/@/S\ via flash chromatography on silica gel (eluent: hexane: EtOAc = 7:11); as a

. white solid (0.580 g, 80% Yield); Mp = 86 — 89 °C; 'H NMR (400 MHz,
chloroform-d) § 7.71 —7.64 (m, 2H), 7.43 — 7.35 (m, 2H), 3.00 (s, 3H), 2.44 (s, 3H); *C NMR
(101 MHz, chloroform-d) & 144.4, 133.0, 131.1, 126.2, 120.6, 36.4, 21.7; HRMS (ESI, m/z)
m/z calculated for CoH1oN2NaS (MNa)™201.0462, found 201.0455; IR film: vmax/cm™ 2996,

2136, 1592, 1416,1147, 750, 559, 501.

N-(cyano) methyl 3-nitrophenyl sulfilimine (4h)

_cN Synthesised from (3-nitrophenyl) (methyl) sulfane using general procedure 2.2.

4

S\  Purification via flash chromatography on silica gel (eluent: hexane: EtOAc =
EE/ 1:4); as a red oil (0.290 g, 32% Yield); '"H NMR (400 MHz, chloroform-d) &
:ac 8.61 (t,J=2.1 Hz, 1H), 8.50 (ddd, J = 8.2, 2.1, 1.0 Hz, 1H), 8.26 — 8.18 (m,

1H), 7.89 (t,J = 8.2 Hz, 1H), 3.12 (s, 3H); '*C NMR (101 MHz, chloroform-d) & 149.0, 139.0,
132.0, 131.5, 127.7, 121.3, 119.5, 37.2; HRMS (ESI, m/z) m/z calculated for CsH7N3NaO.S
(MNa)* 232.0157, found 232.0157; IR film: vmax/cm™ 3069, 2922, 2153, 1525, 1347, 1170,

734.

N-(cyano) methyl 3-chlorophenyl sulfilimine (4i)

N-CN Synthesised from (3-chlorophenyl) (methyl) sulfane using general procedure
|

©/ S<  2.1. Purification via flash chromatography on silica gel (gradient eluent:

& hexane: EtOAc = 1:1 to EtOAc); as a white solid (0.670 g, 84% Yield); M.p.
rac =79 -81°C; 'HNMR (400 MHz, chloroform-d) & 7.78 — 7.76 (m, 1H), 7.70

~7.66 (m, 1H), 7.61 — 7.53 (m, 2H), 3.02 (s, 3H); 3C NMR (101 MHz, chloroform-d) & 138.2,
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136.7,133.4, 131.7, 125.9, 124.0, 37.1; HRMS (ESI, m/z) m/z calculated for CsH7*>CIN,NaS

(MNa)" 220.9916, found 220.9911.

N-(cyano) methyl 3-chloro-4-(trifluoromethyl)phenyl sulfilimine (4;)

_CN Synthesised from (3-chlorophenyl)-(methyl) sulfane using general

=Z

S  procedure 2.1. Purififcation via flash chromatography on silica gel
F;C ;

(eluent: EtOAc); as a yellow oil (0.540 g, 82% Yield); 'H NMR (400

falc MHz, chloroform-d) 6 7.96 —7.92 (m, 2H), 7.83 — 7.79 (m, 1H), 3.07 (s,

3H); 3C NMR (101 MHz, chloroform-d) § 141.8, 135.1, 132.6 (q, J = 32.4 Hz), 129.6 (q, J =
4.9 Hz) 128.5, 124.1, 122.0 (q, J = 273.8 Hz), 37.3; '°F NMR (376 MHz, chloroform-d) & -
63.1; HRMS (ESI, m/z) m/z calculated for CoHeCIF3N;NaS (MNa)" 288.9790, found

288.9792; IR film: vmax/cm™ 3043, 2149, 1606, 1403, 1321, 1168, 1126, 840, 700, 595.

N-(cyano) methyl 2-pyridyl sulfilimine (4k) !l

.CN Synthesised from 2-pyridyl methyl sulfane using general procedure 2.1.

=2

| NaSN  Purification via flash chromatography on silica gel (eluent: EtOAc); as a white

4
solid (0.450 g, 66% Yield); 'H NMR (400 MHz, chloroform-d) & 8.67 — 8.64

rac
(m, 1H), 8.07 (dt, J= 7.8, 1.1 Hz, 1H), 8.00 (td, /= 7.8, 1.1 Hz, 1H), 7.50 (ddd, J=17.5, 4.7,
1.1 Hz, 1H), 3.15 (s, 3H); '3C NMR (101 MHz, chloroform-d) § 156.6, 150.6, 139.1, 126.2,
121.8,120.1, 119.3, 33.9; HRMS (ESI, m/z) m/z calculated for C7H7N3NaS (MNa)" 188.0258,

found 188.0251.
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N-(cyano) methyl (4-trifluoromethyl-2-pyridyl) sulfilimine (41)

_CN Synthesised from 2-(methylthio)-4-(trifluoromethyl) pyridine. Purification via

N
"

Na S‘Me flash chromatography (eluent: hexane: EtOAc = 2:3); as a yellow oil (0.650 g,

C/F 71% Yield); '"H NMR (400 MHz, chloroform-d) 8 8.89 (d, J=5.1 Hz, 1H), 8.31
rac (s, 1H),7.75 (d, J=5.0 Hz, 1H), 3.22 (s, 3H); '*C NMR (101 MHz, chloroform-

d) 8 158.8,151.8, 141.7 (q, J = 34.7 Hz), 122.1 (q, J = 3.4 Hz), 121.9 (q, J = 274 Hz), 119.6,
118.1 (q, J = 3.4 Hz), 34.5; HRMS (ESI, m/z) m/z calculated for CsHsF3N3NaS (MNa)"

256.0132, found 256.0129; IR film: vmax/cm™ 3075, 2150, 1322, 1172, 1129, 858, 660, 460.

N-(cyano) methyl (5-trifluoromethyl-2-pyridyl) sulfilimine (4m)
_cN Synthesised  from  2-(methylthio)-5-(trifluoromethyl)  pyridine.
N S‘Me Purifciation via flash chromatography (eluent: hexane: EtOAc = 2:3); as
F3C ared oil (0.450 g, 49% Yield); 'H NMR (400 MHz, chloroform-d) & 8.97
- —8.92 (s, 1H), 8.27 (d, J= 1.5 Hz, 2H), 3.23 (s, 3H); *C NMR (101 MHz,
chloroform-d) 6 160.7, 147.7 (q,J = 3.5 z), 136.5 (q, J =3.5Hz), 129.2 (q, /=33.8 Hz), 122.6
(J=273.2Hz), 122.1,119.5,34.1; '°F NMR (376 MHz, chloroform-d) § -62.41; HRMS (ESI,
m/z) m/z calculated for CsHgF3N3NaS (MNa)" 256.0127, found 256.0129; IR film: vmax/cm'!

3014, 2152, 1713, 1592, 1324, 1101, 1071, 773, 549.

N-(cyano) ethyl phenyl sulfilimine (4n)
N,CN Synthesised from ethyl phenyl sulfane using general procedure 2.1. Purification
©/ él‘Et via flash chromatography on silica gel (gradient eluent: hexane: EtOAc = 1:1
rac to EtOAc); as a colourless oil (1.26 g, 98% Yield); 'H NMR (400 MHz,
chloroform-d) 6 7.78 —7.74 (m, 2H), 7.65 —7.56 (m, 3H), 3.26 (dq, /= 13.1, 7.4 Hz, 1H), 3.13

(dq, J = 13.1, 7.4 Hz, 1H), 1.37 (t, J = 7.4 Hz, 3H); '3C NMR (101 MHz, chloroform-d) &
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134.6,133.2,130.3, 126.5, 121.3,46.7, 8.1; HRMS (ESI, m/z) m/z calculated for CoH1oN2NaS
(MNa)" 201.0462, found 201.0463; IR film: vmax/cm™ 3059, 2141, 1711, 1444, 1170, 686,

583.

N-(cyano) propyl phenyl sulfilimine (40)
N,CN Synthesised from propyl phenyl sulfide using general procedure 2.1.
©/ él‘nPr Purification via flash chromatography on silica gel (eluent: hexane: EtOAc =
rac 2:8); as a colourless oil (0.590 g, 76% Yield); 'H NMR (400 MHz, chloroform-
d) 6 7.83—-7.69 (m, 2H), 7.67 — 7.51 (m, 3H), 3.28 (ddd, /=12.9, 7.9, 6.2 Hz, 1H), 2.99 (ddd,
J=12.9, 8.4,7.3 Hz, 1H), 1.91 — 1.73 (m, 2H), 1.09 (t, J= 7.4 Hz, 3H); '>*C NMR (101 MHz,
chloroform-d) & 135.2, 133.2, 130.4, 126.4, 121.2, 54.4, 17.3, 13.0; HRMS (ESI, m/z) m/z
calculated for CioH12N2NaS (MNa)™ 217.0412, found 217.0407; IR film: vmax/cm™ 2967,

2934,2141, 1444, 1149, 747, 668, 486.

N-(cyano) iso-propyl phenyl sulfilimine (4p) 1!
N’CN Synthesised from isopropyl phenyl sulfane using general procedure 2.1.
©/ él\iPr Purification via flash chromatography on silica gel (eluent: hexane: EtOAc =
rac 1:4 to EtOAc); as a colourless oil (0.630 g, 81% Yield); 'H NMR (400 MHz,
chloroform-d) 6 7.76 — 7.72 (m, 2H), 7.65 — 7.55 (m, 3H), 3.34 (hept, J= 6.8 Hz, 1H), 1.35 (d,
J=6.8 Hz, 3H), 1.26 (d, J= 6.8 Hz, 3H); '*C NMR (101 MHz, chloroform-d) § 133.1, 132.9,
130.1, 127.2, 122.2, 54.3, 16.9, 15.6; HRMS (ESI, m/z) m/z calculated for CioHi2N2NaS
(MNa)" 215.0613, found 215.0613; IR film: vmax/cm™' 3059, 2145, 1633, 1443, 1155, 1081,

747, 483.
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N-(cyano) cyclopropyl phenyl sulfilimine (4q)
N’CN Synthesised from cyclopropyl phenyl sulfane using general procedure 2.1.
élw Purification via flash chromatography on silica gel (eluent hexane: EtOAc =
qc 3:7); as a golden oil (0.750 g, 70% yield); 'H NMR (400 MHz, chloroform-d)
0 7.83 —7.73 (m, 1H), 7.66 — 7.54 (m, 2H), 2.76 — 2.64 (m, 1H), 1.49 — 1.34 (m, 1H), 1.31 —
1.14 (m, 3H); *C NMR (101 MHz, chloroform-d) § 136.0, 132.9, 130.2, 128.6, 128.5, 127.3,
126.4,121.3,29.7, 28.5, 5.6, 4.6; HRMS (ESI, m/z) m/z calculated for C1oH;oN2NaS (MNa)*

213.0462, found 213.0461; IR film: vmax/cm™ 3025, 2143, 1703, 1444, 1156, 747, 685, 467.

N-(cyano) benzyl phenyl sulfilimine (4r) 18!

NC\N Synthesised from benzyl phenyl sulfane using general procedure 2.2.
\/© Purification via flash chromatography on silica gel (eluent: hexane:

rac EtOAc = 1:4); as a white, gum-like solid (1.08 g, 90% Yield); '"H NMR

(400 MHz, chloroform-d) & 7.67 —7.56 (m, 3H), 7.56 — 7.47 (m, 2H), 7.41 — 7.21 (m, 3H), 7.18

—7.11 (m, 2H), 4.56 (d, J = 12.6 Hz, 1H), 4.27 (d, J = 12.6 Hz, 1H); '3C NMR (101 MHz,

chloroform-d) 6 134.3, 133.3, 130.8, 130.1, 129.8, 129.3, 127.4, 126.9, 120.9, 58.8.

N-(cyano) phenethyl methyl sulfilimine (4s)

.CN  Synthesised from phenethyl methyl sulfane using general procedure 2.1.
[l

©/\/ S\Me Purification via flash chromatography on silica gel (eluent: hexane: EtOAc

rac =3:7); as a brown solid (0.400 g, 51% Yield); M.p. (°C) 68 —70; 'H NMR
(400 MHz, chloroform-d) & 7.37 —7.32 (m, 2H), 7.30 — 7.26 (m, 2H), 7.26 — 7.23 (m, 1H), 3.49
—3.41 (m, 1H), 3.22 — 3.06 (m, 3H), 2.75 (s, 3H); >*C NMR (101 MHz, chloroform-d) § 136.9,

129.3,128.7,127.6,119.9, 51.4, 32.8, 29.6; HRMS (ESI, m/z) m/z calculated for C10H12N>NaS
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(MNa)" 215.0619, found 215.0618; IR film: vmax/cm™ 3028, 2130, 1602, 1454, 1154, 972,

770, 695, 556, 494

N-(cyano) methyl 4-nitrophenyl sulfilimine (4t)

N’CN Synthesised from isopropyl 4-nitrophenyl sulfane following general

/©/ S\iPr procedure 2.2. Purification via flash chromatography on silica gel
OaN rac (gradient eluent: hexane: EtOAc = 1:4 to EtOAc); as a red oil (0.860 g,
86% yield); 'H NMR (400 MHz, chloroform-d) § 8.44 — 8.33 (m, 2H), 7.98 — 7.91 (m, 2H),
3.40 (hept, J = 6.7 Hz, 1H), 1.35 (d, J= 6.7 Hz, 3H), 1.24 (d, J = 6.7 Hz, 3H); '>*C NMR (101
MHz, chloroform-d) 6 150.3, 139.6, 128.4, 128.1, 124.9, 121.5, 55.2, 16.9, 14.6; HRMS (ESI,
m/z) m/z calculated for C10H12N3NaO>S (MNa)" 260.0470, found 260.0464; IR film: vmax/cm

113027, 2152, 1525, 1345, 1157, 852, 742, 492.

N-(cyano) methyl 4-trifluorophenyl sulfilimine (4u)

N’CN Synthesised from 4-trifluorophenyl methyl sulfane following general

/©/ S‘Et procedure 2.1. Purification via flash chromatography on silica gel (eluent:
FaC rac EtOAc); as a yellow oil (0.660 g, 62% Yield); 'H NMR (400 MHz,
chloroform-d) 6 7.92 (d, J = 8.5 Hz, 2H), 7.87 (d, J = 8.6 Hz, 2H), 3.33 —3.11 (m, 2H), 1.41
(t,J=7.4 Hz, 3H); '*C NMR (101 MHz, chloroform-d) § 138.9, 135.02 (q, J=32.7), 127.4 (q,
J=3.7Hz), 126.9, 123.0 (q, J = 273 Hz) 120.7, 47.2, 7.9; '°F NMR (376 MHz, chloroform-d)
8 -63.06; HRMS (ESI, m/z) m/z calculated for CjoH;0F3sN2NaS (MNa)* 269.0336, found

269.0328; IR film: vmax/cm™ 3043, 2149, 1606, 1403, 1321, 1168, 1012, 840, 761, 595.
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(S)-N-(cyano) methyl phenyl sulfilimine ((S)-4a) [!l

CN Synthesised from N-(cyano) methyl phenyl sulfilimine (49.0 mg, 0.300 mmol)

N\\ ya

\\‘S\M using general procedure 2.4. Purification via flash chromatography on silica
e

gel (eluent: hexane: EtOAc = 2:3); as a colourless oil (20.0 mg, 35% yield);
[a]p 2°=—1.59, (c =1.00 in chloroform); '"H NMR (400 MHz, chloroform-d) & 7.82 —7.78 (m,
2H), 7.66 — 7.58 (m, 3H), 3.02 (s, 3H); 3*C NMR (101 MHz, chloroform-d) § 136.3, 133.3,
130.5, 126.1, 120.4, 36.6; HPLC Data: 32% ee, determined by HPLC (AS-H, flow rate: 0.8
mL/min, hexane/isopropanol: 65:35): tr (minor) = 27.01, tr (major) = 25.0. See section 4.0 for

images depicting the HPLC trace.

(S)-N-(cyano) methyl 4-methoxyphenyl sulfilimine ((S)-4b) [!l

CN Synthesised from N-(cyano) methyl 4-methoxyphenyl sulfilimine (208

N, /*
\\\‘\S< mg, 1.07 mmol) using general procedure 2.5. Purification via flash
| , Me
MeO

chromatography on silica gel (gradient eluent: hexane: EtOAc = 1:4 to
EtOAc: MeOH = 19:1); as a white solid (53.0 mg, 26% Yield); [a]p** = —75.1, (¢ =1.00 in
chloroform); 'H NMR (400 MHz, chloroform-d) & 7.78 — 7.69 (m, 2H), 7.11 — 7.02 (m, 2H),
3.86 (s, 3H), 3.00 (s, 3H); >*C NMR (101 MHz, chloroform-d) § 163.7, 128.5, 126.7, 120.6,
115.8,55.9,36.2; HRMS (ESI, m/z) m/z calculated for CoHioN2NaOS (MNa)" 217.0407, found
217.0412; HPLC Data: 73% ee, determined by HPLC (AD-H, flow rate: 0.8 mL/min,
hexane/isopropanol: 80:20) tr (minor) = 19.47 min, tr (major) = 17.80 min. See section 4.0 for

images depicting the HPLC trace.
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(S)-N-(cyano) methyl 3-methoxyphenyl sulfilimine ((S)-4c)

CN Synthesised from N-(cyano) methyl 3-methoxyphenyl sulfilimine (58.0 mg,
N

\}

\\\‘S\Me 0.300 mmol) using general procedure 2.4. Purification via flash

M@ chromatography on silica gel (gradient eluent: hexane: EtOAc = 7:3 to
e

hexane: EtOAc = 1:1); as a yellow oil (21.0 mg, 36% Yield); [a]p?® = —23.34, (c =1.00 in
chloroform); 'H NMR (400 MHz, chloroform-d) & 7.47 (t, J = 8.0 Hz, 1H), 7.37 — 7.24 (m,
2H), 7.15 — 7.08 (m, 1H), 3.87 (s, 2H), 2.99 (s, 3H); '*C NMR (101 MHz, chloroform-d) &
160.9, 137.4, 131.4, 120.5, 119.4, 117.9, 110.5, 55.9, 36.9; HRMS (ESI, m/z) m/z calculated
for CoH1oN2NaOS (MNa)* 217.0412, found 217.0399; IR film: vmax/cm™ 3007, 2141 (C=N
stretch), 1593, 1481, 1241, 1148, 1029, 760, 680; ; HPLC Data: 38% ee, determined by HPLC

(AD-H, flow rate: 1.0 mL/min, hexane/isopropanol: 85:15) tr (minor) = 18.80 min, tr (major)

= 17.89 min. See section 4.0 for images depicting the HPLC trace.

(S)-N-(cyano) methyl 4-chlorophenyl sulfilimine ((S)-4d) 1*!
Synthesised from N-(cyano) methyl 4-chlorophenyl sulfilimine (99.0 mg,
’:{T\Si ' 0.500 mmol) using general procedure 2.4. Purification via flash column
C|/© e chromatography (gradient eluent: hexane: EtOAc = 2: 3 to EtOAc); as a
white solid (38.0 mg, 38% yield); [a]p?’=—-71.75 (c =1.5 in chloroform,); '"H NMR (400 MHz,
chloroform-d) & 7.78 — 7.72 (m, 2H), 7.62 — 7.57 (m, 2H), 3.02 (s, 3H); '*C NMR (101 MHz,
chloroform-d) 6 140.0, 134.8, 130.8, 127.5, 36.8; HRMS (ESI, m/z) m/z calculated for
CsH7CIN2NaS (MNa)" 220.9916, found 220.9914; [Note: The CN peak is not present in the
13C NMR spectra recorded. In the cited literature,” the CN is very weak and barely visible];
HPLC Data: 59% ee determined by HPLC (AD-H Chiralcel Column; flow rate: 1.0 mL/ min,
hexane/isopropanol = 90:10, column temperature: 30 °C) tr (minor) = 29.96 min, tr (major) =

25.76 min. See section 4.0 for images depicting the HPLC trace.
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(S)-N-(cyano) methyl 4-trifluorophenyl sulfilimine ((S)-4¢)

CN Synthesised from N-(cyano) methyl 4-trifluorophenyl sulfilimine (278
N, ya
\\‘S\Me mg, 1.20 mmol) following general procedure 2.5. Purification via flash

FsC chromatography on silica gel (gradient eluent: hexane: EtOAc = 7:3 to

hexane: EtOAc = 2:3); as a colourless oil (119 mg, 43% Yield); [a]p 2°=-120.24, (¢ =1.00 in
chloroform); 'H NMR (400 MHz, chloroform-d) § 7.95 (d, J = 8.7 Hz, 2H), 7.89 (d, J = 8.7
Hz, 2H), 3.07 (s, 3H); *C NMR (151 MHz, Chloroform-d) § 140.5, 135.1 (q, J = 33.5 Hz),
127.4 (q, J = 3.8 Hz), 126.4, 123.0 (q, J = 273.4 Hz), 119.6, 36.8; 'F NMR (376 MHz,
chloroform-d) § —63.09; HRMS (ESI, m/z) m/z calculated for CoH7F3N>NaS (MNa)* 255.0180,
found 255.0181; HPLC Data: > 99% ee determined by HPLC (AD-H; flow rate: 0.8 mL/ min,
hexane/ isopropanol = 80:20) tr (minor) = 12.06, tr (major) = 11.34 min. See section 4.0 for

images depicting the HPLC trace.

(S)-N-(cyano) methyl 4-nitrilephenyl sulfilimine ((S)-4f) "]

CN Synthesised from N-(cyano) methyl 4-nitrilephenyl sulfilimine (57.0 mg,
N

N

/©\\‘S\|.V|e 0.300 mmol) using general procedure 2.4. Purification via flash
NC chromatography on silica gel (eluent: hexane: EtOAc = 3:7 to EtOAc:
MeOH = 9:1); as a white solid (32.0 mg, 55% yield); [a.]p** = — 46.05 (c =1.0 in chloroform);
'"H NMR (400 MHz, chloroform-d) § 7.96 — 7.88 (m, 4H), 3.06 (s, 3H); '3C NMR (101 MHz,
chloroform-d) & 141.5, 134.0, 126.7, 119.6, 117.0, 117.0, 37.0.; HPLC Data: 34% ee
determined by HPLC (AS-H, flow rate: 1.0 mL/min, hexane/ isopropanol = 70:30, column
temperature = 30 °C) tr (minor) = 51.28 min, tr (major) = 39.54 min. See Section 4.0 for images

depicting the HPLC trace.
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(5)-N-(cyano) methyl 4-methylphenyl sulfilimine ((S)-4¢g)

CN Synthesised from N-(cyano) methyl 4-methylphenyl sulfilimine (55.0 mg,
N, /°
/@WS\MG 0.300 mmol) using general procedure 2.4. Purification via flash
Me

chromatography on silica gel (gradient eluent: hexane: EtOAc = 3:7 to
EtOAc); as a white solid (30.0 mg, 54% Yield); M.p. = 86 — 89 °C; [a]p* = — 42.94 (c = 1.00
in chloroform); 'H NMR (400 MHz, chloroform-d) § 7.71 —7.64 (m, 2H), 7.43 — 7.35 (m, 2H),
3.00 (s, 3H), 2.44 (s, 3H); °C NMR (101 MHz, chloroform-d) § 144.4, 133.0, 131.1, 126.2,
120.6, 36.4, 21.7; HRMS (ESI, m/z) m/z calculated for CoH;oN2NaS (MNa)" 201.0462, found
201.0455 IR film: vmax/cm™ 2996, 2136, 1592, 1416,1147, 750, 559, 501; HPLC Data: 46%
ee determined by HPLC (AD-H, flow rate: 1.00 mL/ min, hexane/ isopropanol = 85:15) tr
(minor) = 18.95 min, tr (major) = 16.02 min. See Section 4.0 for images depicting the HPLC

trace.

(8)-N-(cyano) methyl 3-nitrophenyl sulfilimine ((S)-4h)

CN Synthesised from N-(cyano) methyl 3-nitrophenyl sulfilimine (63.0 mg, 0.300
N, /

INY

\\‘S\Me mmol) using general procedure 2.4. Purification via flash chromatography on
% silica gel (gradient eluent: hexane: EtOAc = 1:1 to EtOAc); as a red oil (25.0
mg, 327% Yield); [a]p?®= —45.24 (c = 0.6 in chloroform); '"H NMR (400 MHz, chloroform-d)
0 8.61 (t,J=2.0 Hz, 1H), 8.50 (ddd, J = 8.2, 2.2, 1.0 Hz, 1H), 8.26 —8.18 (m, 1H), 7.89 (t, J
= 8.2 Hz, 1H), 3.12 (s, 3H); '3C NMR (101 MHz, chloroform-d) § 149.0, 139.0, 132.0, 131.5,
127.7, 121.3, 119.5, 37.2; HRMS (ESI, m/z) m/z calculated for CsH7N3NaO>S (MNa)"
232.0157, found 232.0157; IR film: vmax/cm™' 3069, 2922, 2153, 1525, 1347, 1170, 734;
HPLC Data: 44% ee determined by HPLC (AS-H, flow rate: 0.8 mL/min, hexane/ isopropanol:

60:40; column temperature: 30 °C) tr (minor) = 43.19 min, tr (major) = 47.35 min. See Section

4.0 for images depicting the HPLC trace.
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(5)-N-(cyano) methyl 3-chlorophenyl sulfilimine ((S)-4i)

CN Synthesised from N-(cyano) methyl 3-nitrophenyl sulfilimine (59.0 mg, 0.300

N

\\‘S\Me mmol) using general procedure 2.4. Purification via flash chromatography on
silica gel (gradient eluent: hexane: EtOAc = 3:7 to EtOAc); as a white solid

(26.0 mg, 44% Yield); [a]p*® = —66.55 (¢ = 1.0 in chloroform); 'H NMR (400 MHz,
chloroform-d) & 7.78 — 7.76 (m, 1H), 7.70 — 7.66 (m, 1H), 7.61 — 7.53 (m, 2H), 3.02 (s, 3H);
3C NMR (101 MHz, chloroform-d) & 138.2, 136.7, 133.4, 131.7, 125.9, 124.0, 37.1; HRMS
(ESI, m/z) m/z calculated for CsH7*>CIN2NaS (MNa)* 220.9916, found 220.9911; HPLC Data:
44% ee as determined by HPLC (AS-H, flow rate: 0.8 mL/min, hexane/ isopropanol: 65:35;
column temperature: 30 °C) tr (minor) = 26.18 min, tr (major) = 24.02 min. See Section 4.0 for

images depicting the HPLC trace.

(S)-N-cyano methyl 3-chloro-4-(trifluoromethyl)phenyl sulfilimine ((S)-4j)
CN Synthesised from N-cyano methyl 3-chloro-4-(trifluoromethyl) phenyl
CIDT?Sil.\/Ie sulfilimine (270 mg, 1.00 mmol) using general procedure 2.5.
FsC Purififcation via flash chromatography on silica gel (gradient eluent:
hexane: EtOAc = 7:3 to hexane: EtOAc = 1:4); as a colourless oil (122 mg, 45% Yield); [a.]p?’
=—122.51 (c = 1.0 in chloroform); 'H NMR (400 MHz, chloroform-d) & 7.96 — 7.92 (m, 2H),
7.83 — 7.79 (m, 1H), 3.07 (s, 3H); 3*C NMR (101 MHz, chloroform-d) & 141.8, 135.1, 132.6
(q,J =324 Hz), 129.6 (q, J = 4.9 Hz) 128.5, 124.1, 122.0 (q, J = 273.8 Hz), 119.5, 37.3; '°F
NMR (376 MHz, chloroform-d) 6 —-63.1; HRMS (ESI, m/z) m/z calculated for

C9oHe*>CIF3N2NaS (MNa)*288.9790, found 288.9792; IR film: vmax/cm™ IR film: vmax/cm

13043, 2149, 1606, 1403, 1321, 1168, 1126, 840, 700, 595; HPLC Data: > 99% ee determined
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by HPLC (AS-H, flow rate: 0.80 mL/min, hexane/isopropanol: 70/30) tr (major) = 15.49. See
Section 4.0 for images depicting the HPLC trace.
(S)-N-(cyano) methyl 2-pridyl sulfilimine ((S)-4Kk) !
CN Synthesised from 2-pridyl methyl sulfane (49.5 mg, 0.300 mmol) using general
(Nj,}\SiMe procedure 2.4. Purification via flash chromatography on silica gel (eluent:
Z EtOAc); as a white solid (20.0 mg, 40% Yield); 'H NMR (400 MHz,
chloroform-d) 6 8.67 — 8.64 (m, 1H), 8.07 (dt, J= 8.0, 1.1 Hz, 1H), 8.00 (td, /= 7.5, 1.7 Hz,
1H), 7.50 (ddd, J = 7.5, 4.7, 1.1 Hz, 1H), 3.15 (s, 3H); *C NMR (101 MHz, chloroform-d) &

156.6, 150.6, 139.1, 126.2, 121.8, 120.1, 119.3, 33.9; HRMS (ESI, m/z) m/z calculated for

C7H7N3NaS (MNa)"™ 188.0258, found 188.0251.

(8)-N-(cyano) methyl (4-trifluoromethyl-2-pyridyl) sulfilimine ((S)-41)

CN Synthesised from N-(cyano) methyl (4-trifluoromethyl-2-pyridyl) sulfilimine
U
N, /°
| Ny \SS\M (71.0 mg, 0.300 mmol). Purification via flash chromatography (eluent:
e
=
hexane: EtOAc = 2:3); as a yellow oil (35.0 mg, 50% Yield); [a]p?=—27.35
FsC

(c=1.0in chloroform, measured indirectly after oxidation with m-CPBA via general procedure
2.3), 'H NMR (400 MHz, chloroform-d) & 8.89 (d, J= 5.1 Hz, 1H), 8.31 (s, 1H), 7.75 (d, J =
5.1 Hz, 1H), 3.22 (s, 3H); '*C NMR (101 MHz, chloroform-d) § 158.8, 151.8, 141.7 (q, J =
34.7 Hz), 122.1 (q, J = 3.4 Hz), 121.9 (q, J = 274 Hz), 119.6, 118.1 (q, J = 3.4 Hz), 34.5;
HRMS (ESI, m/z) m/z calculated for CsHsF3N3NaS (MNa)* 256.0132, found 256.0129; IR
film: vmax/cm™ 3075, 2150, 1322, 1172, 1129, 858, 660, 460; HPLC Data: 35% ee determined
by HPLC (AD-H, flow rate: 1.00 mL/ min, hexane: isopropanol = 85:15) tr (minor) = 15.60

min, tr (major) = 14.08.
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(S)-N-(cyano) (5-trifluoromethyl-2-pyridyl) sulfilimine ((S)-4m)
CN Synthesised N-(cyano) methyl (5-trifluoromethyl-2-pyridyl) sulfilimine
/ENj’}\S\I.VIe (60.0 mg, 0.250 mmol) using general procedure 2.4. Purifciation via flash
FsC Z chromatography (eluent: hexane: EtOAc = 2:3); as a red oil (30.0 mg,
53% Yield); [a]p*!>=—32.96 (c = 0.50 in chloroform, measured indirectly after oxidation with
m-CPBA via general procedure 2.3); '"H NMR (400 MHz, chloroform-d) & 8.97 — 8.92 (s, 1H),
8.27 (d, J= 1.5 Hz, 2H), 3.23 (s, 3H); '*C NMR (101 MHz, chloroform-d) § 160.7, 147.7 (q, J
=3.5Hz), 136.5 (q, J = 3.5 Hz), 129.2 (q, J = 33.8 Hz), 122.6 (J=273.2 Hz), 122.1, 119.5,
34.1; F NMR (376 MHz, chloroform-d) § —62.41; HRMS (ESI, m/z) m/z calculated for
CsHg¢F3N3NaS (MNa)* 256.0127, found 256.0129; IR film: vmax/cm™ 3014, 2152, 1713, 1592,
1324, 1101, 1071, 773, 549; HPLC Data: 40% ee determined by HPLC (AD-H, flowrate: 0.8
mL/ min, hexane: isopropanol = 85:15) tr (minor) = 20.17 min, tr (major) = 22.56 min. See

Section 4.0 for images depicting the HPLC trace.

(8)-N-(cyano) ethyl phenyl sulfilimine ((S)-4n)
N,CN Synthesised from N-(cyano) ethyl phenyl sulfilimine (58.0 mg, 0.300 mmol)
O/ éI‘Et using general procedure 2.4. Purification via flash chromatography on silica gel
rac (gradient eluent: hexane: EtOAc = 2:3 to EtOAc); as a colourless oil (22.0 mg,
48% Yield); [a]p 2! = —51.45 (c = 1.00 in chlorform); "H NMR (400 MHz, chloroform-d) &
7.78 —7.74 (m, 2H), 7.65 — 7.56 (m, 3H), 3.26 (dq, J = 13.1, 7.4 Hz, 1H), 3.13 (dq, J = 13.1,
7.4Hz, 1H), 1.37 (t,J=7.4 Hz, 3H); >*C NMR (101 MHz, chloroform-d) & 134.6, 133.2,130.3,
126.5, 121.3, 46.7, 8.1; HRMS (ESI, m/z) m/z calculated for CoH;oN2NaS (MNa)* 201.0462,
found 201.0463.; IR film: vmax/cm™' 3059, 2141, 1711, 1444, 1170, 686, 583; HPLC Data:

28% ee determined by HPLC (AD-H, flow rate: 0.8 mL/ min, hexane: isopropanol = 80:20) tr

(minor) = 14.90 min, tr (major) = 13.90 min. See Section 4.0 for images of the HPLC trace.
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(S)-N-(cyano) propyl phenyl sulfilimine ((S)-40)
(|3N - Synthesised from N-(cyano) propyl phenyl sulfilimine (58.0 mg, 0.300
©':{:\S/\n-Pr mmol) using general procedure 2.1. Purification via flash chromatography
on silica gel (gradient eluent: hexane: EtOAc = 7:8 to EtOAc); as a golden
oil (0.590 g, 59% Yield); [a]p?!® = — 33.38 (¢ = 1.00 in chloroform); 'H NMR (400 MHz,
chloroform-d) 6 7.83 —7.69 (m, 2H), 7.67 —7.51 (m, 3H), 3.28 (ddd, J=12.9, 7.9, 6.2 Hz, 1H),
2.99 (ddd, J=12.9, 8.4, 7.3 Hz, 1H), 1.91 — 1.73 (m, 2H), 1.09 (t, J = 7.4 Hz, 3H); 1*C NMR
(101 MHz, chloroform-d) & 135.2, 133.2, 130.4, 126.4, 121.2, 54.4, 17.3, 13.0; IR film:
vmax/cm™ 2967,2934, 2141, 1444, 1149, 747, 668, 486; HRMS (ESI, m/z) m/z calculated for
CioH12N2NaS (MNa)* 217.0412, found 217.0407; HPLC Data: 12% ee determined by HPLC
(AD-H, flowrate: 1.00 mL/min, hexane/isopropanol = 95:5, column temperature: 30 °C) tr

(minor) = 62.51 min, tr (major) = 59.80 min. See Section 4.0 for images depicting the HPLC

trace.

(S)-N-(cyano) iso-propyl phenyl sulfilimine ((S)-4p) 1!

CN Synthesised from N-(cyano) iso-propyl phenyl sulfilimine (58.0 mg, 0.300
N, /*

N

©\\\S\iPr mmol) using general procedure 2.4. Purification via flash chromatography on

silica gel (eluent: hexane: EtOAc = 1:1 to hexane: EtOAc = 1:4); as a
colourless oil (37.0 mg, 63% Yield); [a]p?° = — 56.93 (¢ = 1.00 in chloroform); '"H NMR (400
MHz, chloroform-d) & 7.76 — 7.72 (m, 2H), 7.65 — 7.55 (m, 3H), 3.34 (hept, J = 6.8 Hz, 1H),
1.35(d, J= 6.8 Hz, 3H), 1.26 (d, J = 6.8 Hz, 3H); '3C NMR (101 MHz, chloroform-d) § 133.1,
132.9,130.1, 127.2,122.2, 54.3, 16.9, 15.6; HRMS (ESI, m/z) m/z calculated for CioHi12N2NaS
(MNa)" 215.0613, found 215.0613; IR film: vmax/cm™' 3059, 2145, 1633, 1443, 1155, 1081,

747, 483; HPLC Data: 26% ee determined by HPLC (AS-H, flowrate: 1.00 mL/ min, hexane:
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isopropanol = 70:30) tr (minor) = 39.49 min, tr (major) = 28.21 min. See Section 4.0 for images
depicting the HPLC trace.

(5)-NV-(cyano) cyclopropyl phenyl sulfilimine ((S)-4q)

CN Synthesised from N-(cyano) cyclopropyl phenyl sulfilimine (57.0 mg, 0.300

'{l\\sl/' . mmol) using general procedure 2.1. Purification via flash chromatography

IIV on silica gel (eluent hexane: EtOAc = 3:7); as a golden oil (26.0 mg, 46%

yield); [a]p 2°=—30.82 (c = 1.00 in chloroform); 'H NMR (400 MHz, chloroform-d) & 7.83 —
7.73 (m, 1H), 7.66 — 7.54 (m, 2H), 2.76 — 2.64 (m, 1H), 1.49 — 1.34 (m, 1H), 1.31 — 1.14 (m,
3H); C NMR (101 MHz, chloroform-d) § 136.0, 132.9, 130.2, 128.6, 128.5, 127.3, 126.4,
121.3, 29.7, 28.5, 5.6, 4.6; IR film: vmax/cm™' 3025, 2143, 1703, 1444, 1156, 747, 685, 467;
HRMS (ESI, m/z) m/z calculated for C1oH1oN2NaS (MNa)" 213.0462, found 213.0461; HPLC
Data: 34% ee, determined by HPLC (AD-H, flowrate: 1.00 mL/ min, hexane: isopropanol =
85:15, column temperature: 30 °C) tr (minor) = 17.71 min, tr (major) = 18.58 min. The ee was

measured by first oxidising the recovered sulfilimine to the corresponding sulfoximine using

general procedure 2.3. See Section 4.0 for images depicting the HPLC trace.

(S)-N-(cyano) benzyl phenyl sulfilimine ((S)-4r) 8l
CN . Synthesised from N-(cyano) benzyl phenyl sulfilimine (73.0 mg, 0.300
©’}\S/\/© mmol) wusing general procedure 2.4. Purification via flash
chromatography on silica gel (eluent: hexane: EtOAc = 3: 7); as a white,
gum-like solid (40.0 mg, 55% Yield); '"H NMR (400 MHz, chloroform-d) § 7.67 — 7.56 (m,
3H), 7.56 — 7.47 (m, 2H), 7.41 — 7.21 (m, 3H), 7.18 — 7.11 (m, 2H), 4.56 (d, /= 12.6 Hz, 1H),
4.27 (d, J = 12.6 Hz, 1H); '3C NMR (101 MHz, chloroform-d) & 134.3, 133.3, 130.8, 130.1,

129.8, 129.3, 127.4, 126.9, 120.9, 58.8; HPLC Data: 16% ee determined by HPLC (AS-H,
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flowrate: 0.8 mL/ min, hexane: isopropanol = 65:35) tr (minor) = 34.12 min, tr (major) =41.41

min. See Section 4.0 for images depicting the HPLC trace.

(5)-N-(cyano) phenethyl methyl sulfilimine ((S)-4s)

CN Synthesised from N-(cyano) phenethyl methyl sulfilimine (58.0 mg,
N

N\

©/\\\‘S\Me 0.300 mmol) using general procedure 2.4. Purification via flash

chromatography on silica gel (eluent: hexane: EtOAc = 3:7); as a golden
oil (19.0 mg, 31% Yield); [a]p** = — 29.16 (¢ = 1.00 in chloroform); M.p. (°C) 68 — 70; 'H
NMR (400 MHz, chloroform-d) 6 7.37 — 7.32 (m, 2H), 7.30 — 7.26 (m, 2H), 7.26 — 7.23 (m,
1H), 3.49 — 3.41 (m, 1H), 3.22 — 3.06 (m, 3H), 2.75 (s, 3H); 1*C NMR (101 MHz, chloroform-
d) 6 136.9, 129.3, 128.7, 127.6, 119.9, 51.4, 32.8, 29.6; HRMS (ESI, m/z) m/z calculated for
CioH12N2NaS (MNa)* 215.0619, found 215.0618; IR film: vmax/cm™ 3028, 2130, 1602, 1454,
1154, 972, 770, 695, 556, 494.
(S)-N-(cyano) isopropyl 4-nitrophenyl sulfilimine ((S)-4t)
CN Synthesised from N-(cyano) isopropyl 4-nitrophenyl sulfilimine (238

N, /°
\‘\S\iPr mg, 1.00 mmol) following general procedure 2.5. Purification via flash

O2N chromatography on silica gel (gradient eluent: hexane: EtOAc = 2:3 to
EtOAc); as ared oil (111 mg, 47% yield); [at]p 2°=— 186.09 (c = 1.00 in chloroform); '"H NMR
(400 MHz, chloroform-d) & 8.44 — 8.33 (m, 2H), 7.98 — 7.91 (m, 2H), 3.40 (hept, J = 6.7 Hz,
1H), 1.35 (d, J = 6.7 Hz, 3H), 1.24 (d, J = 6.7 Hz, 3H); *C NMR (101 MHz, chloroform-d) &
150.3,139.6, 128.4, 128.1, 124.9, 121.5, 55.2, 16.9, 14.6; HRMS (ESI, m/z) m/z calculated for
C10H12N3NaO2S (MNa)* 260.0470, found 260.0464; IR film: vmax/cm™ 3027, 2152, 1525,
1345, 1157, 852, 742, 492; HPLC Data: 84% ee determined by HPLC (AD-H, flowrate: 1.00

mL/ min, hexane: isopropanol = 80:20) tr (minor) = 19.61 min, tr (major) = 17.97 min. See

Section 4.0 for images depicting the HPLC trace.
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(5)-N-(cyano) ethyl 4-trifluorophenyl sulfilimine ((S)-4u)
CN Synthesised from N-(cyano) ethyl 4-trifluorophenyl ethyl sulfilimine (246
/@T\‘\S{Et mg, 1.00 mmol) using general procedure 2.5. Purification via flash
FaC chromatography on silica gel (gradient eluent: hexane: EtOAc = 2:3 to
EtOAc); as a colourless oil (109 mg, 47% Yield); [a]p*® = — 194.67 (c = 1.00 in chloroform);
'"H NMR (400 MHz, chloroform-d) & 7.92 (d, J= 8.6 Hz, 2H), 7.87 (d, J = 8.6 Hz, 2H), 3.33 —
3.11 (m, 2H), 1.41 (t,J = 7.4 Hz, 3H); 1*C NMR (101 MHz, chloroform-d) & 138.9, 135.02 (J
=32.7), 127.4 (q, J = 3.7 Hz), 126.9, 123.0 (q, J = 273 Hz) 120.7, 47.2, 7.9; ’F NMR (376
MHz, chloroform-d) & —63.06; HRMS (ESI, m/z) m/z calculated for CioHioF3N2NaS (MNa)*
269.0336, found 269.0328; IR film: vmax/cm™ 3043, 2149, 1606, 1403, 1321, 1168, 1012,

840, 761, 595; HPLC Data: > 99% ee determined by HPLC (AS-H, flowrate: 0.80 mL/ min,

hexane: isopropanol = 70:30) tr (major) = 14.70 min, tr (minor) = 17.29 min.

(S)-N-(cyano) methyl phenyl sulfoximine ((S)-5a) !l
O\\ ,/N—CN Synthesised from N-(cyano) methyl phenyl sulfilimine (49.0 mg, 0.300
©\\‘ \Me mmol) using general procedure 2.4. Purification via flash chromatography
on silica gel (eluent: hexane: EtOAc = 2:3); as a colourless oil (16.0 mg,
22% yield); [a]p 2°=+46.54 (¢ = 1.00 in chloroform), Lit [a]p=+196 (c = 0.41 in chloroform);
'H NMR (400 MHz, chloroform-d) & 7.98 — 7.94 (m, 2H), 7.76 (tt, J = 7.8, 1.3 Hz, 1H), 7.68
—7.63 (dd, J = 8.5, 7.2 Hz, 2H), 3.32 (s, 3H); '*C NMR (101 MHz, chloroform-d) & 135.9,
135.5, 130.3, 127.8, 127.5, 112.0, 44.7; HPLC Data: 74% ee, determined by HPLC (AS-H,

flow rate: 0.8 mL/min, hexane/isopropanol: 65:35): tr (minor) = 23.51 min, tr (major) = 26.63

min. See section 4.0 for images depicting the HPLC trace.
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(S)-N-(cyano) methyl 4-methoxyphenyl sulfoximine ((S)-5b) 1!

O, N-CN Synthesised from N-(cyano) methyl 4-methoxyphenyl sulfilimine (208
e /©\\\ “Me mg, 1.07 mmol) using general procedure 2.5. Purification via flash
chromatography on silica gel (gradient eluent: hexane: EtOAc = 1:4 to EtOAc: MeOH = 19:1);
as a white solid (93.0 mg, 41% Yield); [a]p 2°=+174.72 (c = 1.00 in chloroform); '"H NMR
(400 MHz, chloroform-d) 6 7.94 — 7.85 (m, 2H), 7.12 — 7.05 (m, 2H), 3.90 (s, 3H), 3.30 (s,
3H); '*C NMR (101 MHz, chloroform-d) § 165.2,130.4,126.7,115.6, 112.3, 56.1, 45.3; HPLC
Data: 90% ee determined by HPLC (AD-H, flow rate: 0.80 mL/min, hexane/isopropanol:

80:20) tr (minor) = 21.95 min, tr (major) = 23.20 min. See section 4.0 for images depicting the

HPLC trace.

(S)-N-(cyano) methyl 3-methoxyphenyl sulfilimine ((S)-5¢) !

Oy N-CN Synthesised from N-(cyano) methyl 3-methoxyphenyl sulfilimine (58.0 mg,

WUN
Me 0300 mmol) using general procedure 2.4. Purification via flash

MeO chromatography on silica gel (gradient eluent: hexane: EtOAc = 7:3 to
hexane: EtOAc = 1:1); as a colourless oil (18.0 mg, 29% Yield); [a]p 2°=+ 75.14 (¢ = 1.00 in
chloroform); 'H NMR (400 MHz, chloroform-d) & 7.61 — 7.54 (m, 2H), 7.47 — 7.44 (m, 1H),
7.30 — 7.27 (m, 1H), 3.91 (s, 3H), 3.33 (s, 3H); '*C NMR (101 MHz, chloroform-d) & 160.8,
137.3,131.5,122.0, 120.0, 112.5, 111.9, 56.1, 44.9; HPLC Data: 90% ee determined by HPLC
(AD-H, flow-rate: 0.8 mL/min, hexane/isopropanol: 80/20) tr (minor) = 17.20 min, tr (major)

19.24 min. See Section 4.0 for images depicting the HPLC trace.

(8)-N-(cyano) methyl 4-chlorophenyl sulfoximine ((S)-5d) !
Oy N-CN Synthesised from N-(cyano) methyl 4-chlorophenyl sulfilimine (99.0

WYN
- /© Me mg, 0.500 mmol) using general procedure 2.4. Purification via flash
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column chromatography (gradient eluent: hexane: EtOAc = 2: 3 to EtOAc); as a colourless oil
(49.0 mg, 46% yield); [a]p?® = +124.58 (¢ =1.0 in chloroform); 'H NMR (400 MHz,
chloroform-d) & 7.97 — 7.89 (m, 2H), 7.69 — 7.61 (m, 2H), 3.35 (s, 3H); '*C NMR (101 MHz,
chloroform-d) & 142.7, 134.5, 130.7, 129.5, 111.6, 44.9; HRMS (ESI, m/z) m/z calculated for
CsH7CIN2NaOS (MNa)* 236.9865, found 236.9871; HPLC Data: 90% ee determined by HPLC
(AD-H Chiralcel Column; flow rate: 1.0 mL/ min, hexane/isopropanol = 90:10, column
temperature: 30 °C) tr (minor) = 32.58 min, tr (major) = 40.14 min. See Section 4.0 for images

depicting the HPLC trace.

(S)-N-(cyano) methyl 4-trifluorophenyl sulfoximine ((S)-5e) [°!

Oy N-CN  Synthesised from N-(cyano) methyl 4-trifluorophenyl sulfilimine (278
FiC /©“ e mg, 1.20 mmol) following general procedure 2.5. Purification via flash
chromatography on silica gel (gradient eluent: hexane: EtOAc = 7:3 to hexane: EtOAc = 2:3);
as a colourless oil (147 mg, 44 % yield); [a]p*®=+ 123.75, (c =1.00 in chloroform); '"H NMR
(400 MHz, chloroform-d) 6 8.16 (d, J = 8.2 Hz, 2H), 7.96 (d, J = 8.2 Hz, 2H), 3.39 (s, 3H;
CH3); >*C NMR (101 MHz, chloroform-d) § 139.9, 137.2 (q, J = 37.2 Hz), 128.9, 127.59 (q, J
=3.6 Hz), 122.8 (q, J =273 Hz), 111.3, 44.7; ’F NMR (376 MHz, chloroform-d) & —63.30;
HRMS (ESI, m/z) m/z calculated for CoH7F3N2NaOS (MNa)* 271.0123, found 271.0123; IR
film: vmax/cm™' 2924 (C-H stretch), 2197, 1403, 1320, 824; HPLC Data: 94% ee as determined

by HPLC (AD-H; flow rate: 0.8 mL/ min, hexane/ isopropanol = 80:20) tr (minor) = 11.40 min,

tr (major) = 13.12 min. See Section 4.0 for images depicting the HPLC trace.

(R)-N-(cyano) methyl 4-trifluorophenyl sulfoximine (($)-5e)
0, ,N-cN Synthesised from 4e (119 mg, 0.513 mmol) following general

/@ ‘Me procedure 2.3. Purification via flash chromatography on silica gel
FsC
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(gradient eluent: hexane: EtOAc = 7:3 to hexane: EtOAc = 2:3); as a colourless oil (108 mg,
87 % Yield); [a]p 2° = —124.85, (¢ =1.00 in chloroform); All other spectroscopic data were

1dentical to those above.

(S)-N-(cyano) methyl 4-cyanophenyl sulfoximine ((S)-5f) 18

Oy /N-CN  Synthesised from N-(cyano) methyl 4-cyanophenyl sulfilimine (57.0
NG /©\\ e mg, 0.300 mmol) using general procedure 2.4. Purification via flash
chromatography on silica gel (eluent: hexane: EtOAc = 3:7 to EtOAc: MeOH = 9:1); as a
colourless oil, (20.0 mg, 33% Yield); [a]p 2°=+119.1, (¢ =1.36 in chloroform); 'H NMR (400
MHz, chloroform-d) § 8.19 — 8.10 (m, 2H), 8.05 — 7.96 (m, 2H), 3.40 (s, 3H); 3C NMR (101
MHz, chloroform-d) 6 140.5, 134.1, 128.9, 119.4, 116.6, 111.0, 44.6; HRMS (ESI, m/z) m/z
calculated for CoH7N3NaOS (MNa)* 228.0208, found 228.0208; IR film: vmax/cm™ 3093,
2923,2197, 1399, 1251, 826; HPLC Data: 80% ee determined by HPLC (AS-H, flow rate: 1.0
mL/min, hexane/ isopropanol = 70:30, column temperature = 30 °C) tr (minor) = 70.64 min, tr

(major) = 66.07 min. See Section 4.0 for pictures depicting the HPLC trace.

(S)-N-(cyano) methyl 4-methylphenyl sulfilimine ((S)-5g) "I

Oy N-CN Synthesised from N-(cyano) methyl 4-methylphenyl sulfilimine (55.0
Ve /©\‘ “Me mg, 0.300 mmol) using general procedure 2.4. Purification via flash
chromatography on silica gel (gradient eluent: hexane: EtOAc = 3:7 to EtOAc); as a white solid
(21.0 mg, 38% Yield); [a]p?® = +115.79 (¢ = 1.0 in chloroform); 'H NMR (400 MHz,
chloroform-d) § 7.90 — 7.83 (m, 2H), 7.51 — 7.43 (m, 2H), 3.31 (s, 3H), 2.49 (s, 3H); *C NMR
(101 MHz, chloroform-d) 6 147.1, 133.0, 1301.0, 128.1, 112.1, 45.1, 21.9; HPLC Data: 88%

ee determined by HPLC (AD-H, flow rate: 1.00 mL/ min, hexane/ isopropanol = 85:15) tr
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(minor) = 18.91 min, tr (major) = 22.71 min. See Section 4.0 for images depicting the HPLC
trace.
(S)-NV-(cyano) methyl 3-nitrophenyl sulfoximine ((S)-5h) 'l
Oy N-CN  Synthesised from N-(cyano) methyl 3-nitrophenyl sulfilimine (63.0 mg,

©\\‘ e 0.300 mmol) wusing general procedure 2.4. Purification via flash

NO, chromatography on silica gel (gradient eluent: hexane: EtOAc = 1:1 to
EtOAc); as a yellow oil (25.0 mg, 38% yield), [a]p 2= +107.77 (c = 0.8 in chloroform); 'H
NMR (400 MHz, chloroform-d) 6 8.85 (t,J=1.9 Hz, 1H), 8.65 (ddd, J=8.2, 1.9, 1.0 Hz, 1H),
8.35(ddd, J=7.9, 1.9, 1.0 Hz, 1H), 7.96 (app. t, J = 8.1 Hz, 1H), 3.45 (s, 3H); 3*C NMR (101
MHz, chloroform-d) 6 149.1, 138.6, 133.5, 132.0, 130.0, 123.7, 110.8, 44.7; HRMS (ESI, m/z)
m/z calculated for CsH7N3NaO3S (MNa)® 248.0106, found 248.0099; HPLC Data: 82% ee
determined by HPLC (AS-H, flow rate: 0.8 mL/min, hexane/ isopropanol: 60:40; column
temperature: 30 °C) tr (minor) = 34.45 min, tr (major) = 41.58 min. See Section 4.0 for images
depicting the HPLC trace.
(S)-N-(cyano) methyl 3-chlorophenyl sulfoximine ((S)-5i) (12!

CN Synthesised from N-(cyano) methyl 3-chlorophenyl sulfilimine (59.0 mg,

N

\}

\:S\Me 0.300 mmol) wusing general procedure 2.4. Purification via flash
? chromatography on silica gel (gradient eluent: hexane: EtOAc =1:1 to EtOAc);
as a red solid (23.0 mg, 36% Yield), [a]p 2°=+103.25 (c = 1.0 in chloroform); "H NMR (400
MHz, chloroform-d) & 7.98 (t, J=2.0 Hz, 1H), 7.91 — 7.88 (m, 1H), 7.78 — 7.74 (m, 1H), 7.64
(t, J = 8.0 Hz, 1H), 3.36 (s, 3H); '*C NMR (101 MHz, chloroform-d) § 138.0, 136.8, 135.8,
131.7, 128.1, 126.2, 111.4, 44.9; HPLC Data: 80% ee as determined by HPLC (AS-H, flow

rate: 0.8 mL/min, hexane/ isopropanol: 60:40; column temperature: 30 °C) tr (minor) = 16.57

min, tr (major) = 22.03 min. See Section 4.0 for images depicting the HPLC trace.
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(S)-N-cyano methyl 3-chloro-4-(trifluoromethyl)phenyl sulfoximine ((5)-5j)

CN Synthesised from N-cyano methyl 3-chloro-4-(trifluoromethyl) phenyl
N

N

C'D\\\S\;\Ae sulfilimine (270 mg, 1.00 mmol) using general procedure 2.5.
FsC Purififcation via flash chromatography on silica gel (gradient eluent:
hexane: EtOAc = 7:3 to hexane: EtOAc = 1:4); as a white solid (132 mg, 47% Yield); Mp (°C)
=97 -98; [a]p 2°=106.16 (c = 1.0 in chloroform); '"H NMR (400 MHz, chloroform-d) § 8.16
—8.14 (m, 1H), 8.05—-7.99 (m, 2H), 3.41 (s, 3H); 3C NMR (101 MHz, chloroform-d) & 141.04,
135.2 (q,J =1.4 Hz), 135.0 (q, J =32.4 Hz), 131.0, 129.8 (q, J = 5.4 Hz), 126.4, 121.7 (q, J =
273.8 Hz), 110.8, 44.7; ’F NMR (376 MHz, chloroform-d) & —63.40; HRMS (ESI, m/z) m/z
calculated for CoHsCI1F3N2NaSO (MNa)*304.9739, found 304.9737; IR film: vmax/cm™ 3035,
2189, 1588, 1391, 1310, 1249, 1105, 1027, 969, 827, 554, 454; HPLC Data: 98% ee determined
by HPLC (AS-H, flow rate: 0.80 mL/min, hexane/isopropanol: 70/30) tr (minor) = 14.77 min,

tr (major) = 16.49 min. See Section 4.0 for images depicting the HPLC trace.

(S)-N-(cyano) methyl 2-pyridyl sulfoximine ((S)-5k) !l

Oy N-CN Synthesised from 2-pridyl methyl sulfane (49.5 mg, 0.300 mmol) using
O\\ “Me general procedure 2.4. Purification via flash chromatography on silica gel
(eluent: EtOAc); as a white solid (23.0 mg, 40% Yield); [a]p>°=+17.87 (c = 1.0 in chloroform);
"H NMR (400 MHz, chloroform-d) § 8.79 (ddd, J=4.7, 1.8, 1.0 Hz, 1H), 8.20 (dt,J=7.8, 1.0
Hz, 1H), 8.09 (td, J = 7.8, 1.8 Hz, 1H), 7.69 (ddd, J = 7.8, 4.7, 1.0 Hz, 1H), 3.51 (s, 3H); 1*C
NMR (101 MHz, chloroform-d) 6 154.7, 150.9, 139.2, 128.9, 122.6, 111.6, 39.8; HRMS (ESI,
m/z) m/z calculated for C7H7N3NaOS (MNa)" 204.0208, found 204.0203; HPLC Data: 64% ee
determined by HPLC (AD-H, flow rate: 0.8 mL/ min, hexane: isopropanol = 80:20), tr (minor)

= 23.24 min, tr (major) = 21.65 min. See Section 4.0 for images depicting the HPLC trace.
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(5)-N-(cyano) methyl (4-trifluoromethyl-2-pyridyl) sulfoximine ((5)-51)

O, N-CN Synthesised from N-(cyano) (4-trifluoromethyl-2-pyridyl) sulfilimine (71.0
@N e mg, 0.300 mmol). Purification via flash chromatography (eluent: hexane:
F3C EtOAc = 2:3); as a white crystaline solid (20 mg; 27% Yield); Mp (°C) =
106; [a]p?® = +34.63 (c = 0.79 in chloroform); 'H NMR (400 MHz, chloroform-d) § 9.04 —
9.00 (m, 1H), 8.43 — 8.40 (m, 1H), 7.94 — 7.90 (m, 1H), 3.57 (s, 3H); *C NMR (101 MHz,
chloroform-d) 6 156.3, 152.2, 141.8 (q, J = 36.4 Hz), 124.8 (q, J = 3.4 Hz), 121.7 (q, J =274
Hz), 118.9 (q,J = 3.4 Hz), 110.9, 40.0; "’F NMR (376 MHz, chloroform-d) § —64.49; HRMS
(ESI, m/z) m/z calculated for CsHe¢F3N3NaOS (MNa)" 272.0081, found 272.0079: IR film:
vmax/cm’ 2924, 2201, 1326 (S=0), 1257, 1144, 989, 751, 662, 489; HPLC Data: 90% ee
determined by HPLC (AD-H, flowrate: 1.00 mL/ min, hexane/ isopropanol: 85:15, column
temperature: 30 °C) tr (minor) = 14.09 min, tr (major) = 15.67 min. See Section 4.0 depicting

the HPLC trace.

(8)-N-(cyano) methyl (5-trifluoromethyl-2-pyridyl) sulfoximine ((5)-5m)

Oy ,N-CN Synthesised N-(cyano) (5-trifluoromethyl-2-pyridyl) sulfilimine (60.0
FiC /E/j\“ “Me mg, 0.250 mmol) using general procedure 2.4. Purifciation via flash
chromatography (eluent: hexane: EtOAc = 2:3); as a yellow oil (20.0 mg, 30% Yield); [a]p 2°
=+ 81.37, (c =1.00 in chloroform); 'H NMR (400 MHz, chloroform-d) & 9.10 —9.03 (m, 1H),
8.39 — 8.33 (m, 2H), 3.57 (s, 3H); 13C NMR (101 MHz, chloroform-d) § 157.9, 148.0 (q, J =
4.0 Hz), 136.6 (9, J=3.6 Hz), 131.5 (q, J=34.5 Hz), 122.2, 122.2 (q, /=273 Hz), 111.0, 39.6;
HRMS (ESI, m/z) m/z calculated for [CsHeF3N3NaOS]" = 272.0081, found 272.0076; IR film:
vmax/cm’! 3015, 2923, 2199, 1594, 1327, 1140, 827; HPLC Data: 90% ee determined by

HPLC (AD-H, flowrate: 0.8 mL/ min, hexane: isopropanol = 85:15) tr (minor) = 22.34 min, tr

(major) = 19.94 min. See Section 4.0 for images depicting the HPLC trace.
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(S)-N-(cyano) ethyl phenyl sulfoximine ((S)-5n) 2!

O, N-CN Synthesised from N-(cyano) ethyl phenyl sulfilimine (58.0 mg, 0.300
©\‘\ \Et mmol) using general procedure 2.4. Purification via flash chromatography
on silica gel (gradient eluent: hexane: EtOAc = 2:3 to EtOAc); as a colourless oil (22.0 mg,
48% Yield); [a]p 2! =+ 58.52 (c = 1.00 in chloroform); '"H NMR (400 MHz, chloroform-d) &
8.00 — 7.91 (m, 2H), 7.79 (tt, 1H), 7.74 — 7.64 (m, 2H), 3.45 (dq, J = 14.7, 7.4 Hz, 1H), 3.38
(dq, J = 14.7, 7.4 Hz, 1H), 1.34 (t, J = 7.4 Hz, 3H); 3C NMR (101 MHz, chloroform-d) &
135.5, 134.1, 130.3, 128.8, 112.2, 51.6, 7.2; HRMS (ESI, m/z) m/z calculated for
CoH10N2NaOS (MNa)* 217.0412, found 217.0407; HPLC Data: 50% ee determined by HPLC
(AD-H, flow rate: 0.8 mL/ min, hexane: isopropanol = 80:20) tr (minor) = 17.28 min, tr (major)

= 18.70 min. See Section 4.0 for images depicting the HPLC trace.

($)-N-(cyano) n-propyl phenyl sulfoximine ((S)-50) 2!

Oy N-CN  Synthesised from N-(cyano) propyl phenyl sulfilimine (58.0 mg, 0.300

n-pr mmol) using general procedure 2.1. Purification via flash chromatography

on silica gel (gradient eluent: hexane: EtOAc = 7:8 to EtOAc); as a colourless oil (17.0 mg,
27% Yield); [a]p 2! =+ 55.75 (c = 1.00 in chloroform); '"H NMR (400 MHz, chloroform-d) &
7.98 —7.91 (m, 2H), 7.78 (tt, J= 7.2, 1.4 Hz, 1H), 7.72 — 7.63 (m, 2H), 3.44 — 3.36 (m, 1H),
3.34 — 3.26 (m, 1H), 1.92 — 1.66 (m, 2H), 1.02 (t, J = 7.4 Hz, 3H); *C NMR (101 MHz,
chloroform-d) & 135.5, 134.8, 130.3, 128.6, 112.2, 58.4, 16.3, 12.6; HRMS (ESI, m/z) m/z
calculated for C10H12N2NaOS (MNa)* 231.0568, found 231.0568; IR film: vmax/cm™ 2971,
2191, 1447, 1240, 1183, 1091, 824, 750, 727, 541, 473; HPLC Data: 42% ee determined by
HPLC (AD-H, flowrate: 1.00 mL/ min, hexane: isopropanol = 90:10) tr (minor) = 34.11 min,

tr (major) = 35.85 min. See Section 4.0 for images depicting the HPLC trace.
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(5)-N-(cyano) iso-propyl phenyl sulfoximine ((S)-5p)

Oy N-CN Synthesised from N-(cyano) iso-propyl phenyl sulfilimine (58.0 mg, 0.300

) Y mmol) using general procedure 2.4. Purification via flash chromatography
on silica gel (eluent: hexane: EtOAc = 1:1 to hexane: EtOAc = 1:4); as a golden oil (22 mg,
35% Yield); [a]p*® = +71.05 (¢ = 1.00 in chloroform); 'H NMR (400 MHz, chloroform-d) &
7.94—-17.87 (m, 2H), 7.82 - 7.74 (m, 1H), 7.71 — 7.63 (m, 2H), 3.51 (hept, /= 6.8 Hz, 1H), 1.43
(d, J = 6.9 Hz, 3H), 1.32 (d, J = 6.9 Hz, 3H); 3*C NMR (101 MHz, chloroform-d) § 135.4,
132.7, 130.1, 129.6, 112.6, 57.8, 15.8, 15.3; HRMS (ESI, m/z) m/z calculated for
C10H12N2NaOS (MNa)* 231.0568, found, 231.0558; IR film: vmax/cm™ 2985, 2191, 1448,
1446, 1234, 1189, 1087, 826, 721, 687, 554; HPLC Data: 76% ee (AS-H, flowrate: 1.00 mL/
min, hexane: isopropanol = 70:30) tr (minor) = 19.65 min, tr (major) = 21.38 min. See Section

4.0 for images depicting the HPLC trace.

(S)-N-(cyano) cyclopropyl phenyl sulfoximine ((S)-5q) 2!

o, ,N-CN Synthesised from N-(cyano) cyclopropyl phenyl sulfilimine (57.0 mg, 0.300

v » mmol) using general procedure 2.1. Purification via flash chromatography
on silica gel (eluent hexane: EtOAc = 3:7); as a golden oil (13 mg, 21% Yield); [a]p?"! =
+38.23 (¢ = 1.00 in chloroform); 'H NMR (400 MHz, chloroform-d) & 7.98 — 7.93 (m, 2H),
7.77 (tt, J=7.8, 1.4 Hz, 1H), 7.69 — 7.63 (m, 2H), 2.73 — 2.65 (m, 1H), 1.74 — 1.67 (m, 1H),
1.43 —1.28 (m, 3H), 1.16 — 1.08 (m, 1H); '*C NMR (101 MHz, chloroform-d) § 136.5, 135.2,
130.2,128.1,112.2,33.7,7.2, 6.1; HPLC Data: 74% ee determined by HPLC (AD-H, flowrate:

1.00 mL/ min, hexane: isopropanol = 85:15, column temperature: 30 °C) tr (minor) = 17.3 min,

tr (major) = 16.59 min. See Section 4.0 for images depicting the HPLC trace.
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(S)-N-(cyano) benzyl phenyl sulfoximine ((S)-5r) 18!

O. .N-CN Synthesised from N-(cyano) benzyl phenyl sulfilimine (73.0 mg, 0.300

R

\“S\,Ph

mmol) using general procedure 2.4. Purification via flash chromatography
on silica gel (eluent: hexane: EtOAc = 3: 7); as a white solid (21 mg, 27% Yield); '"H NMR
(400 MHz, chloroform-d) & 7.75 —7.69 (m, 1H), 7.65 — 7.61 (m, 2H), 7.56 — 7.51 (m, 2H), 7.40
—7.35 (m, 1H), 7.31 — 7.27 (m, 2H), 7.06 — 7.03 (m, 2H), 4.62 (s, 2H); 1*C NMR (101 MHz,
chloroform-d) & 135.5, 133.2, 131.4, 130.1, 129.8, 129.3, 129.1, 125.6, 112.3, 63.5; HPLC
Data: 56% ee determined by HPLC (AS-H, flowrate: 0.8 mL/ min, hexane: isopropanol =
65:35) tr (minor) = 29.58 min, tr (major) = 25.28 min. See Section 4.0 for images depicting the

HPLC trace.

(8)-N-(cyano) phenethyl methyl sulfoximine ((S)-5s)

CN Synthesised from N-(cyano) phenethyl methyl sulfilimine (58.0 mg,
O\ N

N\

©/\\\‘S\M 0.300 mmol) using general procedure 2.4. Purification via flash
e

chromatography on silica gel (eluent: hexane: EtOAc = 3:7); as a white
solid (21 mg, 36% Yield); [a]p*® = +9.70 (c = 1.00 in chloroform); 'H NMR (400 MHz,
chloroform-d) 6 7.39 — 7.34 (m, 2H), 7.33 — 7.26 (m, 2H), 7.26 — 7.24 (m, 1H), 3.76 —3.67 (m,
1H), 3.65 — 3.56 (m, 1H), 3.28 — 3.22 (m, 2H), 3.04 (s, 3H); '*C NMR (101 MHz, chloroform-
d) & 135.8, 129.4, 128.7, 127.9, 112.1, 56.5, 41.0, 28.8; CioH;2N2NaOS (MNa)" 231.0568,
found, 231.0564; IR film: vmax/cm™' 2923,2192, 1455, 1245, 1131, 820, 701; HPLC Data: 60%
ee determined by HPLC (AS-H, flowrate: 1.0 mL/min, hexane: isopropanol = 70:30) tr (minor)

= 29.83 min, tr (major) = 25.02 min. See Section 4.0 for images depicting the HPLC trace.
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(5)-N-(cyano) isopropyl 4-nitropheneyl sulfoximine ((S)-5t)

0]

N

N-CN Synthesised from N-(cyano) isopropyl 4-nitropheneyl sulfilimine (238
ON /©\“ ipr mg, 1.00 mmol) following general procedure 2.5. Purification via flash
chromatography on silica gel (gradient eluent: hexane: EtOAc = 2:3 to EtOAc); as a white solid
(111 mg, 44% yield); M.p. 111 — 112 °C; [a.]p** = +178.19 (c = 1.00 in chloroform); 'H NMR
(400 MHz, chloroform-d) & 8.54 — 8.50 (m, 2H), 8.17 — 8.13 (m, 2H), 3.59 (hept, J = 6.9 Hz,
1H), 1.49 (d, J = 6.9 Hz, 3H), 1.38 (d, J = 6.9 Hz, 3H); *C NMR (101 MHz, chloroform-d) &
163.1,151.9,139.0, 131.2,125.2,111.5, 58.1, 15.8, 15.2; HRMS (ESI, m/z) m/z calculated for
C10H12N3NaOsS (MNa)' 276.0413, found 276.0419; IR film: vmax/cm™ 3104, 2987, 2198,
1534, 1353, 1242, 827, 734, 493; HPLC Data: 90% ee determined by HPLC (AD-H, flowrate:

1.00 mL/ min, hexane: isopropanol = 80:20) tr (minor) = 24.12 min, tr (major) = 26.89 min.

See Section 4.0 for images depicting the HPLC trace.

(8)-N-(cyano) ethyl 4-trifluorophenyl sulfoximine ((S)-5u)

Oy N-CN  Synthesised from N-(cyano) ethyl 4-trifluorophenyl sulfilimine (246
e /©\ et mg, 1.0 mmol) using general procedure 2.5. Purification via flash
chromatography on silica gel (gradient eluent: hexane: EtOAc = 2:3 to EtOAc); as a colourless
oil (120 mg, 46% Yield); [a]p 2°= +122.51 (¢ = 1.00 in chloroform); 'H NMR (400 MHz,
chloroform-d) & 8.11 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 8.4 Hz, 2H), 3.58 — 3.36 (m, 2H), 1.39
(t, J = 7.4 Hz, 3H); *C NMR (101 MHz, chloroform-d) & 138.0, 137.1 (q, J = 33.8), 129.6,
127.5 (q, J = 3.4 Hz), 122.8 (q, J = 273.1 Hz), 111.5, 51.6, 7.1; 'F NMR (376 MHz,
chloroform-d) 8 —63.28; HRMS (ESI, m/z) m/z calculated for CioHioF3N2NaSO (MNa)"
285.0285, found 285.0281; IR film: vmax/cm™ 3051, 2196, 1404, 1321, 1174, 1091, 831, 719,
540; HPLC Data: 96% ee determined by HPLC (AS-H, flowrate: 0.80 mL/ min, hexane:
isopropanol = 70:30) tr (minor) = 13.79 tr (major) = 15.69 min. See Section 4.0 for images

depicting the HPLC trace
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Synthesis of S-methyl-S-[4-(trifluoromethyl)phenyl]-sulfoximine ((S)-9¢) 3!

s JN-CN _ Oy NH
N1 i) TFAA, DCM, RT WSy
@ \Me - /© e
F3C II) K2003, MeOH, RT F3C
(S)-5e (S)-9e
950/0 ee 95% ee

To a stirring solution of (S)-5e (144 mg, 0.580 mmol) in DCM (8.00 mL) was added TFAA
(0.250 mL, 1.74 mmol) at 0 °C before the reaction temperature was raised to RT and stirred
for 3 h. A further aliquot of TFAA (0.250 mL, 1.74 mmol) was added and the reaction stirred
for 16 h. The solvent was removed in vacuo and the crude material dissolved in dry MeOH
(10.0 mL) and stirred with solid K2CO3 (350 mg, 2.5 mmol) for 4 h, upon which, the solvent
was removed in vacuo and the resultant crude dissolved in H>O (10 mL). The reaction was
extracted with EtOAc (3 x 30 mL), and the combined organic phase washed with saturated
brine (40 mL), dried over MgSOsa, filtered, and the solvent removed in vacuo to afford a white
solid. Purification via flash column chromatography on silica gel (eluent: hexane: EtOAc =
1:4) afforded (S)-9e as white crystals (100 mg, 83% Yield). [a]p**® = +16.62 (c = 1.00 in
chlorform), Lit [a]p?® = +16.3 (¢ = 1.1 in chloroform); 'H NMR (400 MHz, chloroform-d) &
8.14 (d,J=17.6 Hz, 2H), 7.81 (d, J= 7.6 Hz, 2H), 3.11 (d, J = 1.5 Hz, 3H), 2.71 (br s, 1H, N-
H); *C NMR (101 MHz, chloroform-d) § 147.3, 134.8 (q, J = 33.0 Hz), 128.5, 126.5 (q, J =

3.7 Hz), 123.3 (q, J = 273 Hz), 46.1; '’F NMR (376 MHz, chloroform-d) & —62.99.

(E)-N-benzylidene-S-isopropylthiohydroxylamine (6a-iPr)

S Synthesised from benzylamine (0.660 mL, 6.00 mmol) using general
O

©)| procedure 2.1. Purified by flash column chromatography on silica gel

(eluent: hexane : DCM = 5:1); yellow oil (270 mg, 24% yield); 'H NMR

(400 MHz, Chloroform-d) 8 8.47 (s, 1H), 7.68 — 7.57 (m, 2H), 7.42 — 7.32 (m, 3H), 3.56 (hept,
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J=6.8 Hz, 1H), 1.43 (d, J = 6.8 Hz, 6H); 3C NMR (101 MHz, Chloroform-d) & 156.1, 136.8,
129.8, 128.7, 127.0, 40.6, 21.7; HRMS (ESI) calcd. for CioHisNS (MH"): 180.0847, found
180.0841; IR (film): vmax/cm™' 2960, 1447, 1239, 749, 689.

(E)-N-(4-fluorobenzylidene)-S-isopropylthiohydroxylamine (6b-iPr)

i-Pr Synthesised from (4-fluorophenyl)methanamine (752 mg, 6.00 mmol)

/©)| using general procedure 2.1. Purified by flash column chromatography
F on silica gel (eluent: hexane : DCM = 5:1); yellow oil (70.0 mg, 7%
yield); 'TH NMR (400 MHz, Chloroform-d) & 8.42 (s, 1H), 7.69 — 7.54 (m, 2H), 7.06 (t, J = 8.7
Hz, 2H), 3.54 (pd, J = 6.8, 0.9 Hz, 1H), 1.42 (d, J = 6.8 Hz, 6H); '*C NMR (101 MHz,
Chloroform-d) 6 164.9,154.5, 128.7 (d, J=9.1 Hz), 115.6 (d, /=22.2 Hz), 40.6, 21.6; HRMS
(ESI) calcd. for C1oHi3FNS (MH"): 198.0753, found 198.0747; IR (film): vmax/cm™ 2961,
1506, 1227, 830.

(E)-N-(4-chlorobenzylidene)-S-isopropylthiohydroxylamine (6¢-iPr)

N/S\i—Pr Synthesised from (4-chlorophenyl)methanamine (0.730 mL, 6.00
/@) | mmol) using general procedure 2.1. Purified by flash column
Cl chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow oil
(150 mg, 15% yield); '"H NMR (400 MHz, Chloroform-d) & 8.41 (s, 1H), 7.54 (d, J = 8.4 Hz,
2H), 7.34 (d, J = 8.4 Hz, 2H), 3.54 (dt, J = 13.5, 6.9 Hz, 1H), 1.42 (d, J = 6.9 Hz, 6H). 1’C
NMR (101 MHz, Chloroform-d) 6 154.4, 135.6, 135.2, 128.8, 128.0, 40.7, 21.5; HRMS (ESI)
caled. for C1oH13**CINS (MH"): 214.0457, found 214.0452; IR (film): vmax/cm™ 2961, 1488,
1086, 818.
(E)-N-(4-bromobenzylidene)-S-isopropylthiohydroxylamine (6d-iPr)

N/S\i br Synthesised from (4-bromophenyl)methanamine (1.10 g, 6.00 mmol)

|
/@» using general procedure 2.1. Purified by flash column
Br

chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow
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oil (73.0 mg, 6% yield); 'H NMR (400 MHz, Chloroform-d) & 8.39 (s, 1H), 7.58 — 7.39 (m,
4H), 3.54 (hept, J = 6.8 Hz, 1H), 1.42 (d, J = 6.8 Hz, 6H); *C NMR (101 MHz, Chloroform-
d)5154.6,135.7,131.9,128.3, 124.1,40.8, 21.6; HRMS (ESI) calcd. for C1oH;3”BrNS (MH"):

259.9926, found 259.9932; IR (film): vmax/cm™ 2961, 1588, 1485, 1239, 1068, 1008, 816.

(E)-S-isopropyl-N-(4-(trifluoromethyl)benzylidene)thiohydroxylamine (6e-iPr)

N/S\i-Pr Synthesised from (4-(trifluoromethyl)phenyl)methanamine (0.860
mL, 6.00 mmol) using general procedure 2.1. Purified by flash
FsC column chromatography on silica gel (eluent: hexane : DCM =
5:1); yellow oil (150 mg, 12% yield); 'H NMR (400 MHz, Chloroform-d) 8.47 (s, 1H), 7.79
—7.54 (m, 4H), 3.61 —3.47 (m, 1H), 1.42 (d,J=7.0 Hz, 6H); '*C NMR (101 MHz, Chloroform-
d) 5 154.1,139.6, 131.2 (q, J=40.4 Hz), 127.0, 125.6 (q, J = 3.8 Hz), 125.5 (q, J = 278.7Hz),
40.9, 21.6; HRMS (ESI) caled. for Ci1Hi3F3NS (MH"): 248.0721, found 248.0725; IR (film):

vmax/cm™! 2965, 1616, 1320, 1163, 1122, 1064, 832.

(E)-S-isopropyl-N-(4-methoxybenzylidene)thiohydroxylamine (6f-iPr)
N/S\i—Pr Synthesised from (4-methoxyphenyl)methanamine (0.860 mL, 6.00
/@) | mmol) using general procedure 2.1. Purified by flash column
MeO chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow
oil (120 mg, 14% yield); '"H NMR (400 MHz, Chloroform-d) & 8.40 (s, 1H), 7.56 (d, J = 8.8
Hz, 2H), 6.90 (d, J= 8.8 Hz, 2H), 3.83 (s, 3H), 3.54 (hept, /= 6.8 Hz, 1H), 1.41 (d, /= 6.8 Hz,
6H); '3C NMR (101 MHz, Chloroform-d) § 161.0, 155.8, 130.1, 128.5, 114.1, 55.4, 40.5, 21.7.
HRMS (ESI) caled. for C11Hi6ONS (MH"): 210.0953, found 210.0950; IR (film): vmax/cm

2960, 1606, 1509, 1246, 1165, 1031, 829.
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(E)-S-isopropyl-N-(3-methoxybenzylidene)thiohydroxylamine (6g-iPr)
N/S\i-Pr Synthesised from (3-methoxyphenyl)methanamine (0.860 mL,
MeO | 6.00 mmol) using general procedure 2.1. Purified by flash column
chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow
oil (163 mg, 15% yield); 'H NMR (400 MHz, Chloroform-d) § 8.43 (s, 1H), 7.29 (t, J=17.9
Hz, 1H), 7.21 (dd, J = 2.7, 1.3 Hz, 1H), 7.15 (dt, J = 7.9, 1.3 Hz, 1H), 6.91 (ddd, J="7.9, 2.7,
1.3 Hz, 1H), 3.84 (s, 3H), 3.56 (hept, J = 6.8 Hz, 1H), 1.42 (d, J = 6.8 Hz, 6H); >*C NMR (101
MHz, Chloroform-d) § 159.8, 155.8, 138.1, 129.5, 120.0, 116.1, 110.9, 55.3, 40.5, 21.6; HRMS
(ESI) calced. for C11H16ONS (MH"): 210.0953, found 210.0937; IR (film): vmax/cm™ 2960,

1598, 1463, 1262, 1151, 1044, 779, 686.

(E)-S-isopropyl-N-(naphthalen-1-ylmethylene)thiohydroxylamine (6h-iPr)
N/S\i-Pr Synthesised from naphthalen-1-ylmethanamine (943 mg, 6.00 mmol)
OO using general procedure 2.1. Purified by flash column chromatography
on silica gel (eluent: hexane : DCM = 5:1); yellow oil (29.0 mg, 3%
yield); '"H NMR (400 MHz, Chloroform-d) § 9.14 (s, 1H), 8.82 (d, J= 8.2 Hz, 1H), 7.87 (dd, J
=8.2,4.3 Hz, 2H), 7.79 (d, J = 6.5 Hz, 1H), 7.59 — 7.46 (m, 3H), 3.65 (hept, /= 6.5 Hz, 1H),
1.49 (d, J = 6.5 Hz, 6H); '3C NMR (101 MHz, Chloroform-d) & 156.1, 134.0, 132.2, 130.6,
130.5, 128.7, 127.8, 127.2, 126.1, 125.4, 124.4, 40.8, 21.9; HRMS (ESI) calcd. for C14H16NS

(MH"): 230.1003, found 230.1002; IR (film): vmax/cm™' 2958, 1567, 1432, 1128, 854.

(E)-S-isopropyl-NV-(1-phenylethylidene)thiohydroxylamine (6i-iPr)
S Synthesised from 1-phenylethan-1-amine (0.770 mL, 6.00 mmol) using
general procedure 2.1. Purified by flash column chromatography on silica

gel (eluent: hexane : DCM = 5:1); yellow oil (240 mg, 31% yield); 'H

S43



NMR (400 MHz, Chloroform-d) & 7.76 (dd, J = 8.0, 1.7 Hz, 2H), 7.45 — 7.32 (m, 3H), 3.54
(hept, J= 6.8 Hz, 1H), 2.37 (s, 3H), 1.48 (d, J= 6.8 Hz, 6H).3C NMR (101 MHz, Chloroform-
d) 8 159.8, 139.8, 128.9, 128.3, 125.9, 41.0, 21.8, 19.5; HRMS (ESI) calcd. for C11H6NS

(MH"): 194.1003, found 194.0998; IR (film): vmax/cm™ 2960, 1444, 1363, 1238, 757, 689.

S-isopropyl-N-(1-(naphthalen-1-yl)ethylidene)thiohydroxylamine (6j-iPr)
N/S\i-Pr Synthesised from 1-(naphthalen-1-yl)ethan-1-amine (1.02 g, 6.00
O Me mmol) using general procedure 2.1. Purified by flash column
O chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow oil
(320 mg, 65% yield, E/Z 5:1); '"H NMR (400 MHz, Chloroform-d) E isomer: § 8.22 — 8.17 (m,
1H), 7.89 — 7.82 (m, 2H), 7.52 — 7.44 (m, 4H), 3.58 (heptd, J = 6.8, 0.9 Hz, 1H), 2.50 (d, J =
0.9 Hz, 3H), 1.46 (dd, J = 6.8, 0.9 Hz, 6H); Z isomer: 6 7.93 — 7.89 (m, 1H), 7.70 — 7.64 (m,
1H), 7.56 — 7.52 (m, 4H), 7.28 (dt, J= 6.8, 1.0 Hz, 1H), 3.43 (heptd, /= 6.8, 1.0 Hz, 1H), 2.48
(d, J = 0.8 Hz, 3H), 1.32 — 1.30 (m, 6H); '*C NMR (101 MHz, Chloroform-d) E isomer: &
163.3, 140.0, 134.1, 130.5, 128.9, 128.5, 126.4, 126.0, 125.9, 125.2, 125.2, 41.0, 31.7, 24.5,
22.0; Z isomer: 6 164.7, 139.1, 133.8, 130.5, 128.8, 128.7, 127.6, 126.7, 125.7, 124.9, 122.9,
40.6, 29.6, 22.8, 21.6; HRMS (ESI) calcd. for Ci1sHisNS (MH"): 244.1154, found 244.1152;

IR (film): vmax/cm™ 2960, 1508, 1237, 794, 769.

(E)-N-(3,4-dihydronaphthalen-1(2H)-ylidene)-S-isopropylthiohydroxylamine (6k-iPr)
N/S\i-Pr Synthesised from 1,2,3,4,4a,8a-hexahydronaphthalen-1-amine (0.900 mL,
@ 6.00 mmol) using general procedure 2.1. Purified by flash column
chromatography on silica gel (eluent: hexane : DCM = 5:1); red oil (135 mg,
15% yield); 'H NMR (400 MHz, Chloroform-d)$ 8.13 — 8.00 (m, 1H), 7.24 — 7.19 (m, 2H),

7.14 — 7.09 (m, 1H), 3.49 (heptd, J = 6.8, 1.8 Hz, 1H), 2.78 (t, J = 6.8 Hz, 2H), 2.59 (td, J =
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6.8, 1.8 Hz, 2H), 2.01 — 1.90 (m, 2H), 1.44 (dd, J = 6.8, 1.8 Hz, 6H); *C NMR (101 MHz,
Chloroform-d) & 159.6, 138.7, 134.2, 128.8, 128.3, 126.3, 125.0, 40.8, 31.9, 29.7, 22.2, 21.7,
HRMS (ESI) caled. for C13Hi1sNS (MH): 220.1154, found 220.1152; IR (film): vmax/cm’!

2928, 1451, 1237, 759.

(E)-S-isopropyl-N-(pyridin-2-ylmethylene)thiohydroxylamine (61-iPr)

S Synthesised from pyridin-2-ylmethanamine (0.620 mL, 6.00 mmol) using
N i-Pr
= general procedure 2.1. Purified by flash column chromatography on silica
I
XN gel (eluent: DCM : MeOH = 50:1); brown oil (320 mg, 44% yield); 'H

NMR (400 MHz, Chloroform-d) 6 8.59 — 8.58 (m, 1H), 8.54 (s, 1H), 7.88 (d, J=7.8 Hz, 1H),
7.70 (d, J=17.8, Hz, 1H), 7.26 — 7.21 (m, 1H), 3.59 (hept, /= 6.8 Hz, 1H), 1.43 (d, J= 6.8 Hz,
6H); 1°C NMR (101 MHz, Chloroform-d) & 156.3, 149.3, 136.3, 123.8, 120.2, 40.6, 21.4;
HRMS (ESI) caled. for CoHi3N2S (MHY): 181.0799, found 181.0792; IR (film): vmax/cm'

2961, 1464, 1432, 768.

(E)-N-benzylidene-S-(tert-butyl)thiohydroxylamine (6a-rBu) 14l
N S\t-Bu Synthesised from benzylamine (1.30 mL, 10.0 mmol) using general
procedure 2.2. Purified by flash column chromatography on silica gel
(eluent: hexane : DCM = 5:1); yellow oil (350 mg, 36% yield over two
steps); 'H NMR (400 MHz, Chloroform-d)§ 8.47 (s, 1H), 7.68 — 7.58 (m, 2H), 7.44 — 7.32 (m,
3H), 1.47 (s, 9H); *C NMR (101 MHz, Chloroform-d) § 155.3, 137.0, 129.6, 128.5, 126.8,

47.0,29.2.
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(E)-S-(tert-butyl)-N-(4-fluorobenzylidene)thiohydroxylamine (6b-rBu)
N S\t-Bu Synthesised from (4-fluorophenyl)methanamine (1.10 mL, 10.0
| mmol) using general procedure 2.2. Purified by flash column
F chromatography on silica gel (eluent: DCM : MeOH = 50:1); yellow
oil (528 mg, 50% yield over two steps); 'H NMR (400 MHz, Chloroform-d)& 8.43 (s, 1H),
7.62 (dd, J = 8.7, 5.6 Hz, 2H), 7.06 (t, J = 8.7 Hz, 2H), 1.46 (s, 9H); '3C NMR (101 MHz,
Chloroform-d) 6 163.7 (d, J=242.4 Hz), 154.0, 133.5 (d, /= 10.1 Hz), 128.7 (d, J=10.1 Hz),
115.7 (d,J=20.2 Hz), 47.1, 29.3; HRMS (ESI) calcd. for C;1H;sFNS (MH"): 212.0909, found

212.0904; IR (film): vmax/cm™ 2961, 1599, 1507, 1228, 1151, 832.

(E)-S-(tert-butyl)-N-(4-chlorobenzylidene)thiohydroxylamine (6c-fBu)

S. Synthesised from (4-chlorophenyl)methanamine (1.20 mL, 10.0

N™">t-Bu
/@)l mmol) using general procedure 2.2. Purified by flash column
Cl chromatography on silica gel (eluent: Hexane : DCM = 5:1); yellow

oil (530 mg, 47% yield over two steps); 'H NMR (400 MHz, Chloroform-d) & 8.40 (s, 1H),
7.54 (d, J = 8.6 Hz, 2H), 7.32 (d, J = 8.6 Hz, 2H), 1.44 (s, 9H); '*C NMR (101 MHz,
Chloroform-d) § 153.9, 135.5, 128.9, 128.0, 47.3, 29.3; HRMS (ESI) calcd. for C11H;s*CINS

(MH"): 228.0614, found 228.0608; IR (film): vmax/cm™' 2960, 1488, 1360, 1165, 1086, 818.

(E)-N-(4-bromobenzylidene)-S-(fert-butyl)thiohydroxylamine (6d-rBu)

N/S\t-Bu Synthesised from (4-bromophenyl)methanamine (1.80 g, 10.0
| mmol) using general procedure 2.2. Purified by flash column

Br chromatography on silica gel (eluent: Hexane : DCM = 5:1); yellow

oil (408 mg, 30% yield over two steps); 'H NMR (400 MHz, Chloroform-d) & 8.40 (s, 1H),

7.52 — 7.47 (m, 4H), 1.46 (s, 9H); 1>C NMR (101 MHz, Chloroform-d) & 153.9, 135.9, 131.8,
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128.2,123.9,47.3,29.3; HRMS (ESI) calcd. for C11His""BrNS (MH"): 272.0109 and 274.0088,

found 272.0103 and 274.0082; IR (film): vmax/cm™ 2959, 1485, 1360, 1165, 1069, 1008, 814.

(E)-S-(tert-butyl)-N-(4-(trifluoromethyl)benzylidene)thiohydroxylamine (6e-rBu)
N/S\t-Bu Synthesised from (4-(trifluoromethyl)phenyl)methanamine (1.40
| mL, 10.0 mmol) using general procedure 2.2. Purified by flash
FsC column chromatography on silica gel (eluent: hexane : DCM =
5:1); yellow oil (385 mg, 30% yield over two steps); 'H NMR (400 MHz, Chloroform-d) § 8.49
(s, 1H), 7.73 (d, J= 8.1 Hz, 2H), 7.63 (d, J = 8.1 Hz, 2H), 1.47 (s, 9H); *C NMR (101 MHz,
Chloroform-d) & 153.4, 139.8, 131.1 (q, J = 32.5 Hz), 126.9, 125.7 (q, J = 273.7 Hz), 125.62
(q, J = 3.8 Hz), 47.5, 29.3; HRMS (ESI) caled. for Ci2HisFsNS (MH"): 262.0877, found

262.0876; IR (film): vmax/cm™ 2963, 1616, 1320, 1163, 1122, 1064, 831.

(E)-S-(tert-butyl)-N-(4-methoxybenzylidene)thiohydroxylamine (6f-rBu)
N/S\t-Bu Synthesised from (4-methoxyphenyl)methanamine (1.30 mL, 10.0
mmol) using general procedure 2.2. Purified by flash column
MeO chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow
oil (220 mg, 20% yield over two steps); 'H NMR (400 MHz, Chloroform-d) & 8.41 (s, 1H),
7.58 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 8.8 Hz, 2H), 3.83 (s, 3H), 1.45 (s, 9H); '3C NMR (101
MHz, Chloroform-d) 6 160.9, 155.0, 130.3, 128.3, 113.9, 55.3, 46.8, 29.2; HRMS (ESI) calcd.
for C12HisNOS (MH"): 224.1103, found 224.1104; IR (film): vmax/cm™ 2959, 1606, 1509,

1246, 1163, 828.

S47



(E)-S-(tert-butyl)-N-(3-methoxybenzylidene)thiohydroxylamine (6g-rBu)
- S\t-Bu Synthesised from (3-methoxyphenyl)methanamine (1.30 mL, 10.0

mmol) using general procedure 2.2. Purified by flash column
chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow oil
OMe (669 mg, 60% yield over two steps); 'H NMR (400 MHz, Chloroform-d)

5 8.42 (s, 1H), 7.32 — 7.12 (m, 3H), 6.95 — 6.84 (m, 1H), 3.82 (s, 3H), 1.45 (s, 9H); 1*C NMR
(101 MHz, Chloroform-d) 6 159.9, 155.2, 138.4, 129.6, 120.0, 115.8, 111.2, 55.4, 47.1, 29.3;
HRMS (ESI) calcd. for C12HisNOS (MH"): 224.1103, found 224.1096; IR (film): vmax/cm'

2959, 1601, 1457, 1262, 1043, 779, 686.

(E)-S-(tert-butyl)-N-(naphthalen-1-ylmethylene)thiohydroxylamine (6h-rBu)
N/S ~£BU Synthesised from naphthalen-1-ylmethanamine (1.40 mL, 10.0
O | mmol) using general procedure 2.2. Purified by flash column
O chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow
oil (480 mg, 40% yield over two steps); 'H NMR (400 MHz, Chloroform-d) & 9.14 (s, 1H),
9.00 — 8.85 (m, 1H), 7.93 — 7.75 (m, 3H), 7.63 — 7.43 (m, 3H), 1.55 (s, 9H); 3*C NMR (101
MHz, Chloroform-d) 6 155.6, 134.0, 132.3, 130.6, 130.4, 128.7, 127.9, 127.2, 126.1, 125.4,
124.6, 47.3, 29.5; HRMS (ESI) caled. for CisHisNS (MH"): 244.1154, found 244.1157; IR

(film): vmax/cm™' 2959, 1454, 1360, 1164, 769.

(E)-S-(tert-butyl)-N-(1-phenylethylidene)thiohydroxylamine (6i-rBu)

S Synthesised from 1-phenylethan-1-amine (1.30 mL, 10.0 mmol) using

N™ " ~t-Bu

| general procedure 2.2. Purified by flash column chromatography on
Me

silica gel (eluent: hexane : DCM = 5:1); yellow oil (1.00 g, 96% yield

over two steps); 'H NMR (400 MHz, Chloroform-d) § 7.86 — 7.68 (m, 2H), 7.47 — 7.30 (m,
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3H), 2.34 (s, 3H), 1.49 (s, 9H); °C NMR (101 MHz, Chloroform-d) & 158.8, 139.9, 128.8,
128.3, 125.8, 46.8, 29.4, 19.5; HRMS (ESI) caled. for Ci2HsNS (MH"): 208.1160, found

208.1157; IR (film): vmax/cm™ 2959, 1337, 800, 774.

(E)-S-(tert-butyl)-N-(3,4-dihydronaphthalen-1(2H)-ylidene)thiohydroxylamine (6k-rBu)
N’ S\t-Bu Synthesised from 1,2,3,4-tetrahydronaphthalen-1-amine (1.40 mL, 10.0

| mmol) using general procedure 2.2. Purified by flash column
chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow oil
(620 mg, 53% yield over two steps); 'H NMR (400 MHz, Chloroform-d) & 8.16 — 7.99 (m,
1H), 7.25 - 7.19 (m, 2H), 7.12 — 7.09 (m, 1H), 2.82 — 2.73 (m, 2H), 2.58 (t, J = 6.6 Hz, 2H),
2.00 — 1.88 (m, 2H), 1.48 (s, 9H); *C NMR (101 MHz, Chloroform-d)§ 158.8, 138.8, 134.5,
128.8,128.4,126.4,125.1,46.7,32.1,29.8,29.4, 22.3, 14.2; HRMS (ES]) calcd. for C14H20NS

(MH"): 234.1311, found 234.1316; IR (film): vmax/cm™ 2957, 1453, 1359, 1163, 759, 730.

(E)-S-(tert-butyl)-N-(pyridin-2-ylmethylene)thiohydroxylamine (61-/Bu)

N/S\t-Bu Synthesised from pyridin-2-ylmethanamine (1.10 g, 10.0 mmol) using
N | general procedure 2.2. Purified by flash column chromatography on silica

gel (eluent: DCM : MeOH = 50:1); yellow oil (420 mg, 43% yield over two

steps); 'H NMR (400 MHz, Chloroform-d) & 8.58 — 8.53 (m, 2H), 7.94 — 7.91 (m, 1H), 7.71 —
7.67 (m, 1H), 7.25 — 7.20 (m, 1H), 1.46 (s, 9H); >*C NMR (101 MHz, Chloroform-d)& 156.0,
154.8, 149.2, 136.3, 123.8, 120.0, 47.4, 29.2; HRMS (ESI) calcd. for CioH14sN>NaS (MNa"):
217.0770, found 217.0771; IR (film): vmax/cm™' 2960, 1567, 1461, 1432, 1361, 1164, 767.
S-(tert-butyl)-N-(thiophen-2-ylmethylene)thiohydroxylamine (6m-7Bu)

s
IN t-Bu IN\

S
\ |/

rpy Synthesised from thiophen-2-ylmethanamine (1.00 mL, 10.0

mmol) using general procedure 2.2. Purified by flash column
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chromatography on silica gel (eluent: hexane : DCM = 5:1); yellow oil (650 mg, 65% yield
over two steps, £/Z 10:3); E isomer: 'H NMR (400 MHz, Chloroform-d) & 8.54 (s, 1H), 7.33
(dd, /=5.0, 1.2 Hz, 1H), 7.12 (ddd, J = 3.6, 1.2, 0.6 Hz, 1H), 7.03 (ddd, J = 5.0, 3.6, 0.6 Hz,
1H), 1.44 (s, 9H); Z isomer: '"H NMR (400 MHz, Chloroform-d) & 8.49 (s, 1H), 7.62 (ddd, J =
5.0, 1.2, 0.5 Hz, 1H), 7.47 (ddd, J=3.8, 1.2, 0.5 Hz, 1H), 7.16 (dd, J= 5.0, 3.8 Hz, 1H), 1.48
(s, 9H); E isomer: *C NMR (101 MHz, Chloroform-d) § 149.3, 139.2, 128.1, 127.6, 127.3,
47.3,29.2; Z isomer: *C NMR (101 MHz, Chloroform-d) & 145.8, 143.9, 131.6, 130.6, 48.3,
29.0; HRMS (ESI) caled. for CoH14NS, (MH"): 200.0562, found 200.0570; IR (film): vmax/cm

12959, 1360, 1163, 701.

N-((E)-((3r,5r,7r)-adamantan-1-yl)methylene)-S-(fert-butyl)thiohydroxylamine (6n-rBu)
Synthesised from ((3r,5r,7r)-adamantan-1-yl)methanamine (1.65 g, 10.0 mmol) using general

/S\

N procedure 2.2. Purified by flash column chromatography on silica gel
I

t-Bu
(eluent: hexane : DCM = 5:1); yellow waxy solid (1.00 g, 81% yield over
two steps); '"H NMR (400 MHz, Chloroform-d)$ 7.62 (s, 1H), 2.01 — 1.99
(m, 3H), 1.73 — 1.64 (m, 12H), 1.37 (s, 9H); '*C NMR (101 MHz, Chloroform-d) & 167.9,
46.3, 40.8, 39.5, 36.9, 31.7, 30.7, 29.1, 28.2; HRMS (ESI) calcd. for CisHsNS (MH"):

252.1780, found 252.1782; IR (film): vmax/cm™ 2902, 2848, 1452, 1360, 1165, 739.
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(R,E)-N-benzylidenepropane-2-sulfinamide ((R)-12a) 15!
i_Pr\S _O Synthesised from (E)-N-benzylidene-S-isopropylthiohydroxylamine (36.0 mg,
/’il 0.200 mmol) wusing general procedure 2.3. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); yellow oil (20.0
mg, 51% yield); [o]p?® =—72.23 (c = 1.0, CHCls), Lit. [a]p?*=—112 (c = 1, CHCl5);
"H NMR (400 MHz, Chloroform-d) & 8.59 (s, 1H), 7.88 — 7.82 (m, 2H), 7.56 — 7.44 (m, 3H),
2.98 (hept, J = 6.9 Hz, 1H), 1.31 (d, J= 6.9 Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H); >*C NMR (101
MHz, Chloroform-d)$ 162.5,133.9, 132.5, 129.4, 128.9, 53.9, 14.7, 13.5; HRMS (ESI) calcd.
for C1oH1saNOS (MH"): 196.0796, found 196.0791; IR (film): vmax/cm™ 2933, 1581, 1185,
802; HPLC data: 98% ee, determined by HPLC (IBN5 column, flow rate: 1.0 mL/min,

hexane/propanol: 95:5): tr(minor) = 9.01 min, tr(major) = 10.24 min. See Section 4 for images

depicting the HPLC traces.

(R,E)-N-(4-fluorobenzylidene)propane-2-sulfinamide ((R)-12b)
i-Pr\S//O Synthesised from (E)-N-(4-fluorobenzylidene)-S-isopropylthiohydroxylamine
= N (40.0 mg, 0.200 mmol) using general procedure 2.3. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); yellow oil (30.0
mg, 70% yield); [a]p?® = —29.92 (¢ = 1.0, CHCl3); 'H NMR (400 MHz,
Chloroform-d) 6 8.54 (s, 1H), 7.96 —7.79 (m, 2H), 7.25 — 7.09 (m, 2H), 2.96 (hept, J = 6.9 Hz,
1H), 1.25 (dd, J=35.1, 6.9 Hz, 6H); 3C NMR (101 MHz, Chloroform-d) & 165.4 (d, J=254.3
Hz), 161.2,131.7 (d,J=9.1 Hz), 130.5 (d,J=3.1 Hz), 116.3 (d, J=22.1 Hz), 54.0, 14.8, 13.6;
F NMR (376 MHz, Chloroform-d) & —105.69; HRMS (ESI) calcd. for CioHi2FNONaS

(MNa"): 236.0521, found 236.0514; IR (film): vmax/cm™ 2930, 1582, 1508, 1231, 1086;

HPLC data: 99% ee, determined by HPLC (IBN5 column, flow rate: 1.0 mL/min,
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hexane/propanol: 95:5): tr(minor)= 7.50 min, tr(major)= 10.54 min. See Section 4 for images

depicting the HPLC traces.

(R,E)-N-(4-chlorobenzylidene)propane-2-sulfinamide ((R)-12c)

-Pra (20 Synthesised from (E)-S-isopropyl-N-(4-chlorobenzylidene)thiohydroxylamine
|

N
7 (43.0 mg, 0.200 mmol) using general procedure 2.3. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); yellow oil (37.0 mg,
Cl 80% yield); [a]p*® = —56.37 (¢ = 1.5, CHCl3); 'H NMR (400 MHz, Chloroform-d)

0 8.54 (s, 1H), 7.79 (d, J = 8.5 Hz, 2H), 7.45 (d, J = 8.5 Hz, 2H), 2.97 (hept, J = 6.9 Hz, 1H),
1.30 (d, J= 6.9 Hz, 3H), 1.22 (d, J = 6.8 Hz, 3H); *C NMR (101 MHz, Chloroform-d) & 161.4,
138.8, 132.5, 130.6, 129.4, 54.0, 14.9, 13.7; HRMS (ESI) calcd. for CioH3*>*CINOS (MH"):
230.0406, found 230.0401; IR (film): vmax/cm™' 2924, 1591, 1085, 825; HPLC data: 98% ee,
determined by HPLC (IBN5 column, flow rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor)

= 7.81 min, tr(major) = 11.51 min. See Section 4 for images depicting the HPLC traces.

(R,E)-N-(4-bromobenzylidene)propane-2-sulfinamide ((R)-12d)
i.Pr\S .0 Synthesised from (E)-N-(4-bromobenzylidene)-S-isopropylthiohydroxylamine
Z N (26.0 mg, 0.100 mmol) using general procedure 2.3. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); yellow oil (17.0 mg,
B 62% yield); [a]p?® = —13.57 (c = 1.0, CHCl3); '"H NMR (400 MHz, Chloroform-d)
0 8.53 (s, 1H), 7.72 (d, J = 8.6 Hz, 2H), 7.62 (d, J = 8.6 Hz, 2H), 2.98 (hept, J = 6.9 Hz, 1H),
1.31(d,J=6.9 Hz, 3H), 1.22 (d, J= 6.9 Hz, 3H); 1*C NMR (101 MHz, Chloroform-d) § 161.5,
132.9, 1324, 130.8, 127.4, 54.0, 14.9, 13.7; HRMS (ESI) calcd. for CioHi2””BrNONaS
(MNa"): 297.9700 and 295.9721, found 297.9694 and 295.9718; IR (film): vmax/cm™ 2924,

1608, 1088, 821; HPLC data: 99% ee, determined by HPLC (IBN5 column, flow rate: 1.0
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mL/min, hexane/propanol: 95:5): tr(minor)= 8.44 min, tr(major)= 12.79 min. See Section 4 for

images depicting the HPLC traces.

(R,E)-N-(4-(trifluoromethyl)benzylidene)propane-2-sulfinamide ((R)-12e)
LPr *S//O Synthesised from (E)-S-isopropyl-N-(4-
Z N trifluoromethylbenzylidene)thiohydroxylamine (50.0 mg, 0.200 mmol) using
general procedure 2.3. Purified by flash column chromatography on silica gel
CFs (eluent: hexane : EtOAc = 10:1); yellow oil (31 mg, 60% yield); [o]p*® = —100.14
(c = 1.0, CHCl3); '"H NMR (400 MHz, Chloroform-d) § 8.63 (s, 1H), 7.96 (d, J= 8.1 Hz, 2H),
7.73 (d, J= 8.1 Hz, 2H), 3.01 (hept, J= 6.9 Hz, 1H), 1.32 (d, /= 6.9 Hz, 3H), 1.23 (d, /=6.9
Hz, 3H); *C NMR (101 MHz, Chloroform-d) & 161.4, 136.8, 133.8 (q, J = 32.6 Hz), 129.6,
126.1 (q, J = 3.8 Hz), 123.2 (q, J = 274.2 Hz), 54.1, 14.9, 13.7; '”F NMR (376 MHz,
Chloroform-d) & —62.94; HRMS (ESI) calcd. for C11H2F3sNONaS (MNa"): 286.0489, found
286.0486; IR (film): vmax/cm™ 2933, 1322, 1121, 1065; HPLC data: 98% ee, determined by

HPLC (IBN5 column, flow rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor) = 7.42 min,

tr(major) = 15.36 min. See Section 4 for images depicting the HPLC traces.

(R,E)-N-(4-methoxybenzylidene)propane-2-sulfinamide ((R)-12f) '
,'.pr\s _0 Synthesised from (E)-S-isopropyl-N-(4-methoxybenzylidene)thiohydroxylamine
= N (23.0 mg, 0.100 mmol) using general procedure 2.3. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); yellow oil (18.0 mg,
OMe 74% yield); [a]p®® = —34.84 (c = 1.0, CHCl), Lit. [o]p?® = 71 for the opposite S
isomer (c = 1, CHClz); '"H NMR (400 MHz, Chloroform-d) § 8.51 (s, 1H), 7.80 (d, J= 8.7 Hz,
2H), 6.97 (d, J = 8.7 Hz, 2H), 3.87 (s, 3H), 2.94 (hept, J = 6.9 Hz, 1H), 1.30 (d, /= 6.9 Hz,
3H), 1.21 (d,J= 6.9 Hz, 3H); 3C NMR (101 MHz, Chloroform-d) & 163.1,161.6, 131.3, 127.2,

114.4, 55.5, 53.9, 14.8, 13.5; HRMS (ESI) calcd. for C11HisNO,S (MH"): 226.0902, found
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226.0897; IR (film): vmax/cm™ 2965, 1594, 1568, 1511, 1253, 1028; HPLC data: 98% ee,
determined by HPLC (IBNS5 column, flow rate: 1.0 mL/min, hexane/propanol: 95:5):
tr(minor)= 10.05 min, tr(major) = 12.57 min. See Section 4 for images depicting the HPLC

traces.

(R,E)-N-(3-methoxybenzylidene)propane-2-sulfinamide ((R)-12g)/¢!

Pra g0 Synthesised from (E)-S-isopropyl-N-(3-

|
_N

methoxybenzylidene)thiohydroxylamine (42.0 mg, 0.200 mmol) using general
oo procedure 2.3. Purified by flash column chromatography on silica gel (eluent:
e
hexane : EtOAc = 10:1); yellow oil (25.0 mg, 56% yield); [a]p?® = —47.78 (c = 1.0, CHCl;),
Lit. [a]p*® =—74.8 (c = 1, CHCl3); 'H NMR (400 MHz, Chloroform-d) & 8.55 (s, 1H), 7.42 —
7.34 (m, 3H), 7.07 (dt, J= 6.9, 2.7 Hz, 1H), 3.86 (s, 3H), 2.98 (hept, /= 6.9 Hz, 1H), 1.31 (d,
J=6.9 Hz, 3H), 1.22 (d, J= 6.9 Hz, 3H); '*C NMR (101 MHz, Chloroform-d) & 162.4, 160.0,
135.2, 130.0, 122.6, 119.0, 112.9, 55.4, 53.8, 14.8, 13.5; HRMS (ESI) calcd. for
C11H1sNO2NaS (MNa"): 248.0721, found 248.0717; IR (film): vmax/cm™ 2965, 1607, 1577,
1266, 1085; HPLC data: 94% ee, determined by HPLC (IBN5 column, flow rate: 1.0 mL/min,

hexane/propanol: 95:5): tr(minor) = 9.14 min, tr(major) = 11.22 min. See Section 4 for images

depicting the HPLC traces.

(R,E)-N-(naphthalen-1-ylmethylene)propane-2-sulfinamide ((R)-12h)

_0 Synthesised from (E)-S-isopropyl-N-(naphthalen-1-

-Pra S

= N ylmethylene)thiohydroxylamine (23.0 mg, 0.100 mmol) using general
OO procedure 2.3. Purified by flash column chromatography on silica gel (eluent:
hexane : EtOAc = 10:1); yellow oil (11.0 mg, 45% yield); [a]p*® = —2.08 (c =

1.0, CHCls); 'H NMR (400 MHz, Chloroform-d) 8 9.17 (s, 1H), 9.02 (dd, J=8.5, 1.1 Hz, 1H),

S54



8.13—-7.99 (m, 2H), 7.93 (d, J= 8.5 Hz, 1H), 7.71 — 7.56 (m, 3H), 3.06 (hept, J = 6.9 Hz, 1H),
1.37 (d,J= 6.9 Hz, 3H), 1.29 (d, J= 6.9 Hz, 3H); 1*C NMR (101 MHz, Chloroform-d) § 162.4,
134.0, 133.4, 132.0, 131.3, 129.4, 128.9, 128.1, 126.6, 125.3, 124.5, 54.1, 14.9, 13.8; HRMS
(ESI) calcd. for C14H1sNONaS (MNa*): 268.0772, found 268.0768; IR (film): vmax/cm™ 2927,
1582,1087,774; HPLC data: 93% ee, determined by HPLC (IC column, flow rate: 1.0 mL/min,
hexane/propanol: 95:5): tr(minor) = 24.51 min, tr(major)= 22.23 min. See Section 4 for images

depicting the HPLC traces.

(R,E)-N-(1-phenylethylidene)propane-2-sulfinamide ((R)-12i)
i-Pr *S//O Synthesised from (E)-S-isopropyl-N-(1-phenylethylidene)thiohydroxylamine
Me /'l‘ (40.0 mg, 0.200 mmol) using general procedure 2.3. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); yellow oil (31.0
mg, 74% yield); [a]p*° =—6.4 (c = 1.0, CHCI3); 'H NMR (400 MHz, Chloroform-
d) 6 7.89 (d, J=17.3 Hz, 2H), 7.52 — 7.39 (m, 3H), 3.01 (hept, J = 6.9 Hz, 1H), 2.76 (s, 3H),
1.35(d,J=4.1Hz, 1H), 1.34 (d, J=4.1 Hz, 1H); 1*C NMR (101 MHz, Chloroform-d) § 176.2,
138.6, 131.7, 128.5, 127.2, 54.7, 19.8, 14.7, 14.4; HRMS (ESI) calcd. for C11Hi1sNNaOS
(MNa"): 232.0772, found 232.0767; IR (film): vmax/cm™' 2985, 1565, 1460, 1224, 785; HPLC
data: 97% ee, determined by HPLC (IBNS5 column, flow rate: 1.0 mL/min, hexane/propanol:
95:5): tr(minor) = 12.07 min, tr(major) = 10.51 min. See Section 4 for images depicting the
HPLC traces.
(R)-N-(1-(naphthalen-1-yl)ethylidene)propane-2-sulfinamide ((R)-12j)
i-Pr\S//O Synthesised from S-isopropyl-N-(1-(naphthalen-1-
Me N yl)ethylidene)thiohydroxylamine (122 mg, 0.500 mmol) using general
OO procedure 2.3. Purified by flash column chromatography on silica gel (eluent:

hexane : EtOAc = 10:1); yellow oil (45.0 mg, 35% yield, E/Z 2:1); [a]p*° = —40.3 (c = 1.0,
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CHCI3); '"H NMR (400 MHz, Chloroform-d) & 8.23 — 8.15 (m, 1H, Z isomer), 7.91— 7.89 (m,
3H, E+Z isomer), 7.60 — 7.42 (m, 6H, E+Z isomer), 3.06 (hept, /= 6.9 Hz, 1H, E isomer), 2.87
(s, 3H, E isomer), 2.79 (p, J = 7.4 Hz, 3H, Z isomer), 2.64 (s, 3H, Z isomer), 1.36 (d, J=1.9
Hz, 3H, E isomer), 1.34 (d, J= 1.9 Hz, 3H, E isomer), 1.23 (d, /= 7.0 Hz, 3H, Z isomer), 1.16
(d, J= 7.0 Hz, 3H, Z isomer); °C NMR (101 MHz, Chloroform-d) E isomer: & 181.1, 139.0,
133.8,130.2,128.6,126.9, 126.2, 125.1, 125.0, 124.9, 54.4,24.9, 14.9, 14.1; Z isomer:  133.2,
129.4,129.3, 129.0, 126.4, 123.9, 123.6, 122.4, 53.6, 30.7, 13.9 (two peaks missing from this
isomer); HRMS (ESI) calcd. for C1sHi7NONaS (MNa"): 282.0929, found 282.0926; IR (film):
vmax/cm’! 2926, 1738, 1237, 1045, 730; HPLC data: 99% ee, determined by HPLC (IBN5
column, flow rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor) = 15.86 min, tr(major) =

14.54 min. See Section 4 for images depicting the HPLC traces.

(R,E)-N-(3,4-dihydronaphthalen-1(2H)-ylidene)propane-2-sulfinamide ((R)-12k)
Prag 0 Synthesised from (E)-N-(3,4-dihydronaphthalen-1(2H)-ylidene)-S-
_N isopropylthiohydroxylamine (22.0 mg, 0.100 mmol) using general procedure
2.3. Purified by flash column chromatography on silica gel (eluent: hexane :
EtOAc = 10:1); yellow oil (21.0 mg, 89% yield); [a]p?® = 1.94 (c = 0.5, CHCl3);
'"H NMR (400 MHz, Chloroform-d) & 8.18 (dd, J= 7.8, 1.4 Hz, 1H), 7.39 (td, J= 7.8, 1.4 Hz,
1H), 7.28 - 7.23 (m, 2H), 7.19 (dd, /= 7.8, 1.4 Hz, 1H), 3.28 (ddd, J=17.4, 9.0, 4.9 Hz, 1H),
3.07 -2.96 (m, 2H), 2.90 — 2.85 (m, 2H), 2.09 — 1.92 (m, 2H), 1.36 (d, J = 4.8 Hz, 3H), 1.34
(d, J= 4.8 Hz, 3H)); *C NMR (101 MHz, Chloroform-d) & 176.8, 142.3, 132.9, 132.1, 129.0,
127.2,126.6,54.7,32.4,29.6,22.7, 14.7, 14.6; HRMS (ESI) calcd. for C13H17NONaS (MNa"):

258.0929, found 258.0926; IR (film): vmax/cm™ 2927, 1583, 1509, 1231, 1087; HPLC data:

93% ee, determined by HPLC (IC column, flow rate: 1.0 mL/min, hexane/propanol: 95:5):
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tr(minor)= 14.70 min, tr(major)= 10.75 min. See Section 4 for images depicting the HPLC
traces.
(R,E)-N-(pyridin-2-ylmethylene)propane-2-sulfinamide ((R)-121)
i-Pr\S//O Synthesised from (E)-S-isopropyl-N-(pyridin-2-ylmethylene)thiohydroxylamine
/'l‘ (36.0 mg, 0.200 mmol) using general procedure 2.3. Purified by flash column
N\/ | chromatography on silica gel (eluent: DCM : MeOH = 25:1); brown oil (28.0 mg,
71% yield); [a]p** = —67.66 (c = 1.0, CHCl3); 'H NMR (400 MHz, Chloroform-d) & 8.75 (ddd,
J=4.28,1.2,0.9 Hz, 1H), 8.69 (s, 1H), 7.98 (dt,J=7.7, 1.2 Hz, 1H), 7.87 — 7.77 (m, 1H), 7.40
(ddd, J=17.7,4.8, 1.2 Hz, 1H), 3.05 (hept, /= 6.9 Hz, 1H), 1.33 (d, /= 6.9 Hz, 3H), 1.21 (d, J
= 6.9 Hz, 3H); '*C NMR (101 MHz, Chloroform-d) § 163.4,152.3, 150.4, 136.9, 126.1, 123.7,
53.8, 15.2, 13.4; HRMS (ESI) caled. for CoHi13N2OS (MH"): 197.0749, found 197.0743; IR
(film): vmax/cm™ 2988, 1587, 1464, 1124, 785; HPLC data: 90% ee, determined by HPLC

(IBN5 column, flow rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor) = 15.75 min,

tr(major) = 18.34 min. See Section 4 for images depicting the HPLC traces.

(S,E)-N-benzylidene-2-methylpropane-2-sulfinamide ((S)-13a) !l

t-Bu,,S//O Synthesised from (£)-N-benzylidene-S-(tert-butyl)thiohydroxylamine (40.0 mg,
/lll 0.200 mmol) using general procedure 2.4. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); yellow oil (37.0 mg,

88% yield); [a]p?® = 75.62 (¢ = 1, CHCl3), Lit. [a]p?® = 122.38 (¢ = 1, CHCl3); 'H

NMR (400 MHz, Chloroform-d) é 8.59 (s, 1H), 7.85 (dt, J= 6.7, 1.6 Hz, 2H), 7.57 — 7.43 (m,
3H), 1.26 (s, 9H); '°C NMR (101 MHz, Chloroform-d) & 162.8, 134.2, 132.5, 129.5, 129.0,
57.9, 22.7; HPLC data: 99% ee, determined by HPLC (IC column, flow rate: 1.0 mL/min,

hexane/propanol: 95:5): tr(minor) = 14.45 min, tr(major) = 13.60 min. See Section 4 for images

depicting the HPLC traces.
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(S,E)-N-(4-fluorobenzylidene)-2-methylpropane-2-sulfinamide ((S)-13b) I8!

t-Bu"S//O Synthesised from (E)-S-(tert-butyl)-N-(4-fluorobenzylidene)thiohydroxylamine

=N (43.0 mg, 0.200 mmol) using general procedure 2.4. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); colourless oil (32.0
F mg, 70% vyield); [o]p®® = 117.66 (¢ = 1.0, CHCl5); 'H NMR (400 MHz,

Chloroform-d) & 8.54 (s, 1H), 7.86 (dd, J = 8.7, 5.4 Hz, 2H), 7.15 (t, J = 8.7 Hz, 2H), 1.25 (s,
9H); 1*C NMR (101 MHz, Chloroform-d) & 165.3 (d, J = 254.0 Hz), 161.4, 131.6 (d, J=9.1
Hz), 130.6 (d,J=2.9 Hz), 116.3 (d, J=22.2 Hz), 57.9, 22.7; '’F NMR (376 MHz, Chloroform-
d) 0 —105.8; HPLC data: 94% ee, determined by HPLC (IC column, flow rate: 1.0 mL/min,
hexane/propanol: 95:5): tr(minor) = 14.49 min, tr(major) = 13.39 min. See Section 4 for images

depicting the HPLC traces.

(S,E)-N-(4-chlorobenzylidene)-2-methylpropane-2-sulfinamide ((S)-13¢) ']
t—Bu,,S//O Synthesised from (E)-S-(fert-butyl)-N-(4-chlorobenzylidene)thiohydroxylamine
Z N (45.0 mg, 0.200 mmol) using general procedure 2.4. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); colourless oil (39.0
e mg, 80% yield); [o]p?® = 67.17 (¢ = 1.0, CHCl3), Lit. [a]p*® = 77.1 (c = 1, CHCl3);
'H NMR (400 MHz, Chloroform-d) § 8.54 (s, 1H), 7.78 (d, J = 8.6 Hz, 2H), 7.44 (d, J = 8.6
Hz, 2H), 1.25 (s, 9H); '*C NMR (101 MHz, Chloroform-d) § 161.4,138.6, 132.5, 130.5, 129.3,
129.3, 57.9, 22.6; HPLC data: 98% ee, determined by HPLC (IC column, flow rate: 1.0

mL/min, hexane/propanol: 95:5): tr(minor) = 15.02 min, tr(major) = 13.78 min. See Section 4

for images depicting the HPLC traces.
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(S,E)-N-(4-bromobenzylidene)-2-methylpropane-2-sulfinamide ((S)-13d) !

t_BU/'S .0 Synthesised from (E)-S-(tert-butyl)-N-(4-bromobenzylidene)thiohydroxylamine

=N (55.0 mg, 0.200 mmol) using general procedure 2.4. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); colourless oil (38.0
Br mg, 66% yield); [a]p?® = 74.58 (c = 1.0, CHCI3); 'H NMR (400 MHz, Chloroform-

d) § 8.53 (s, 1H), 7.71 (d, J = 8.5 Hz, 2H), 7.61 (d, J = 8.5 Hz, 2H), 1.26 (s, 9H); *C NMR
(101 MHz, Chloroform-d) 6 161.7,133.0, 132.4, 130.8, 127.3, 58.0, 22.7; HPLC data: 99% ee,
determined by HPLC (IC column, flow rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor)=

13.46 min, tr(major)= 14.60 min. See Section 4 for images depicting the HPLC traces.

(S,E)-2-methyl-N-(4-(trifluoromethyl)benzylidene)propane-2-sulfinamide ((S)-13¢) 2
t-Bu,, S/,O Synthesised from (E)-S-(tert-butyl)-N-(4-
/N trifluoromethylbenzylidene)thiohydroxylamine (53.0 mg, 0.200 mmol) using
general procedure 2.4. Purified by flash column chromatography on silica gel
CF; (eluent: hexane : EtOAc = 10:1); colourless oil (30.0 mg, 54% yield); [a]p?’ = 77.42
(c= 1.0, CHCl), Lit. [0a]p*° = 74.9 (c = 1, CHCl3); '"H NMR (400 MHz, Chloroform-d) § 8.63
(s, 1H), 7.97 (d, J = 8.0 Hz, 2H), 7.74 (d, J = 8.0 Hz, 2H), 1.28 (s, 9H); '*C NMR (101 MHz,
Chloroform-d) 6 161.6, 136.9, 133.7 (q, J = 32.8 Hz), 129.6, 126.0 (q, /= 3.8 Hz), 125.8 (q, J
= 273.7 Hz), 58.3, 22.7; 'F NMR (376 MHz, Chloroform-d) § —62.9; HPLC data: 98% ee,

determined by HPLC (IC column, flow rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor) =

11.01 min, tr(major) = 9.44 min. See Section 4 for images depicting the HPLC traces.
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(S,E)-N-(4-methoxybenzylidene)-2-methylpropane-2-sulfinamide ((S)-13f) 21
t—Bu,,S//O Synthesised from (E)-S-(tert-butyl)-N-(4-methoxybenzylidene)thiohydroxylamine
= N (45.0 mg, 0.200 mmol) using general procedure 2.4. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc =10:1); yellow oil (40.0 mg,
OMe 83% yield); [a]p®® = 92.11 (c = 1, CHCL), Lit. [a]p*® =45.4 (¢ = 1, CH,Cly); 'H
NMR (400 MHz, Chloroform-d) 6 8.50 (s, 1H), 7.80 (d, J= 9.0 Hz, 2H), 6.96 (d, /= 9.0 Hz,
2H), 3.86 (s, 3H), 1.24 (s, 9H); *C NMR (101 MHz, Chloroform-d) & 163.0, 161.7, 131.2,
127.3,114.3, 57.5, 55.5, 22.5; HPLC data: 96% ee, determined by HPLC (AD-H column, flow

rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor) = 14.92 min, tr(major) = 15.61 min. See

Section 4 for images depicting the HPLC traces.

(S,E)-N-(3-methoxybenzylidene)-2-methylpropane-2-sulfinamide ((S)-13g) 7]

+Bu,. 0 Synthesised from (E)-S-(tert-butyl)-N-(3-

~-N methoxybenzylidene)thiohydroxylamine (45.0 mg, 0.200 mmol) using

general procedure 2.4. Purified by flash column chromatography on silica gel

MeO (eluent: hexane : EtOAc = 10:1); yellow oil (35.0 mg, 72% yield); [o]p*® =
86.70 (c = 1, CHCl), Lit. [a]p?® = 76.7 (c = 1, CHCIl3); 'H NMR (400 MHz, Chloroform-d)
§ 8.55 (s, 1H), 7.43 — 7.35 (m, 3H), 7.12 — 7.03 (m, 1H), 3.86 (s, 3H), 1.26 (s, 9H); 3*C NMR
(101 MHz, Chloroform-d) 6 162.6, 160.0, 135.4, 130.0, 122.5, 118.8, 113.1, 57.8, 55.4, 22.6;
HPLC data: 96% ee, determined by HPLC (AD-H column, flow rate: 1.0 mL/min,
hexane/propanol: 95:5): tr(minor) = 10.40 min, tr(major) = 9.59 min. See Section 4 for images

depicting the HPLC traces.
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(S,E)-2-methyl-N-(naphthalen-1-ylmethylene)propane-2-sulfinamide ((S)-13h) 22
t-Bu,,S//O Synthesised from (E)-S-(tert-butyl)-N-(naphthalen-1-
~ N ylmethylene)thiohydroxylamine (50.0 mg, 0.200 mmol) using general
OO procedure 2.4. Purified by flash column chromatography on silica gel (eluent:
hexane : EtOAc = 10:1); colourless oil (28.0 mg, 55% yield); [a]p** = 6.02 (c
= 1.0, CHCl3), Lit. [a]p*® = 1.45 (c = 1, CHCl3); '"H NMR (400 MHz, Chloroform-d) § 9.16 (s,
1H), 9.04 (d, J = 8.5 Hz, 1H), 8.05 (d, /= 7.4 Hz, 1H), 8.02 (d, /= 8.5 Hz, 1H); 7.93 (d, J =
7.7 Hz, 1H), 7.67 — 7.62 (m, 1H), 7.61 — 7.56 (m, 2H), 1.33 (s, 9H); '*C NMR (101 MHz,
Chloroform-d) 6 162.6, 134.0, 133.4, 132.1, 131.3, 129.5, 128.9, 128.1, 126.6, 125.3, 124.5,
57.8, 22.7; HPLC data: 95% ee, determined by HPLC (IBN5 column, flow rate: 1.0 mL/min,

hexane/propanol: 95:5): tr(minor) = 9.74 min, tr(major) = 7.79 min. See Section 4 for images

depicting the HPLC traces.

(S,E)-2-methyl-N-(1-phenylethylidene)propane-2-sulfinamide ((S)-13i) 23!
t—Bu/,S//O Synthesised from (E)-S-(tert-butyl)-N-(1-phenylethylidene)thiohydroxylamine
Me N (42.0 mg, 0.200 mmol) using general procedure 2.4. Purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc = 10:1); colourless oil
(27.0 mg, 61% yield); [o]p?® = 5.19 (¢ = 1.0, CHCl5), Lit. [a]p?® = 13 (c = 1.03,
CH>CL); '"H NMR (400 MHz, Chloroform-d) & 7.89 (d, J = 7.3 Hz, 2H), 7.54 — 7.39 (m, 3H),
2.77 (s, 3H), 1.32 (s, 9H); '*C NMR (101 MHz, Chloroform-d) & 176.5, 138.9, 131.8, 128.6,
127.3, 57.5, 22.6, 19.9; HPLC data: 98% ee, determined by HPLC (IC column, flow rate: 1.0
mL/min, hexane/propanol: 95:5): tr(minor)= 34.77 min, tr(major)= 41.62 min. See Section 4

for images depicting the HPLC traces.
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(S,E)-N-(3,4-dihydronaphthalen-1(2H)-ylidene)-2-methylpropane-2-sulfinamide ((S)-
13k)[23

t-Bu"S//O Synthesised from (E)-S-(tert-butyl)-N-(3,4-dihydronaphthalen-1(2H)-

Z N ylidene)thiohydroxylamine (47.0 mg, 0.200 mmol) using general procedure 2.4.

Purified by flash column chromatography on silica gel (eluent: hexane : EtOAc

=10:1); colourless oil (21.0 mg, 42% yield); [a]p*® = 20.08 (c = 1.00, CHCl5),

Lit. [0]*°p =27 (¢ = 0.84, CH2Cl,); '"H NMR (400 MHz, Chloroform-d) § 8.17 (dd, J=17.9, 1.4

Hz, 1H), 7.38 (td, J=7.9, 1.4 Hz, 1H), 7.27 — 7.22 (m, 1H), 7.21 — 7.13 (m, 1H), 3.32 - 3.22

(m, 1H), 3.09 — 3.02 (m, 1H), 2.89 — 2.86 (m, 2H), 2.07 — 1.91 (m, 2H), 1.32 (s, 9H); *C NMR

(101 MHz, Chloroform-d) 6 177.1, 142.3, 133.2, 132.1, 129.0, 127.1, 126.6, 57.3, 32.5, 29.6,

22.8, 22.6; HPLC data: 97% ee, determined by HPLC (IC column, flow rate: 1.0 mL/min,

hexane/propanol: 95:5): tr(minor) = 35.41 min, tr(major) = 38.59 min. See Section 4 for images

depicting the HPLC traces.

(S,E)-2-methyl-N-(pyridin-2-ylmethylene)propane-2-sulfinamide ((S)-131) 24l

t—Bu,,S//O Synthesised from (E)-S-(tert-butyl)-N-(pyridin-2-ylmethylene)thiohydroxylamine
i

~N (39.0 mg, 0.200 mmol) using general procedure 2.4. Purified by flash column
N~ | chromatography on silica gel (eluent: DCM : MeOH = 50:1); black oil (34.0 mg,
S 81% yield); [a]p?® = 142.59 (c = 1.0, CHCl3); '"H NMR (400 MHz, Chloroform-d)
0 8.74 (ddd, J=4.8, 1.5, 0.8 Hz, 1H), 8.69 (s, 1H), 8.01 (dt, J=7.9, 1.5 Hz, 1H), 7.81 (tdd, J
=17.9,1.5,0.8 Hz, 1H), 7.40 (ddd, J= 7.9, 4.8, 1.5 Hz, 1H), 1.28 (s, 9H); *C NMR (101 MHz,
Chloroform-d) § 163.8, 152.5, 150.3, 136.9, 126.0, 123.2, 58.2, 22.8; HPLC data: 92% ee,
determined by HPLC (IC column, flow rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor) =

14.93 min, tr(major) = 11.54 min. See Section 4 for images depicting the HPLC traces.
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(S, E)-2-methyl-N-(thiophen-2-ylmethylene)propane-2-sulfinamide (S)-13m 24
t-Bu,,S//O Synthesised from S-(fert-butyl)-N-(thiophen-2-ylmethylene)thiohydroxylamine
= N (40.0 mg, 0.200 mmol) using general procedure 2.4. Purified by flash column
és chromatography on silica gel (eluent: hexane : EtOAc = 10:1); black solid (26.0
mg, 60% yield); [a]p** = 5.06 (¢ = 1.0, CHCl3); 'H NMR (400 MHz, Chloroform-d) § 8.67 (d,
J=1.1 Hz, 1H), 7.58 (dt,J=5.0, 1.1 Hz, 1H), 7.53 (dd, /J=3.7, 1.1 Hz, 1H), 7.14 (dd, /= 5.0,
3.7 Hz, 1H), 1.24 (s, 9H); 3C NMR (101 MHz, Chloroform-d) & 155.5, 140.6, 133.9, 132.4,
128.2, 58.0, 22.6; HPLC data: 90% ee, determined by HPLC (IC column, flow rate: 1.0

mL/min, hexane/propanol: 95:5): tr(minor) = 17.83 min, tr(major) = 16.53 min. See Section 4

for images depicting the HPLC traces.

(S)-N-((E)-((1s,3R)-adamantan-1-yl)methylene)-2-methylpropane-2-sulfinamide (S)-
13n) %3

t_Bu"S _0 Synthesised from N-((E)-((31,51,7r)-adamantan-1-yl)methylene)-S-(ztert-

Z N butyl)thiohydroxylamine (50.0 mg, 0.200 mmol) using general procedure 2.4.

Purified by flash column chromatography on silica gel (eluent: hexane : EtOAc =

10:1); white solid (5.00 mg, 10% yield); [a]p?® =112.74 (¢ = 0.25 CHCls), Lit.

[0]*°p = —163.2 (c = 0.5, CHCI3) for R isomer; 'H NMR (400 MHz, Chloroform-d) & 7.78 (s,

1H), 2.06 (s, 3H), 1.79 — 1.68 (m, 12H), 1.18 (s, 9H); '*C NMR (101 MHz, Chloroform-d) &

175.2,56.5,40.2,39.2,36.7,27.9, 22.4; HPLC data: 80% ee, determined by HPLC (IC column,

flow rate: 1.0 mL/min, hexane/propanol: 95:5): tr(minor) = 11.22 min, tr(major) = 10.53 min.

See Section 4 for images depicting the HPLC traces.
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Cinacalcet synthesis 26291

I PI’\ /O l Pr\ /O
_N _DIBAL-H _ NH
toluene 1 ,4-dioxane
-78 °C
50% yield 14, 98% yield, 99% ee

FsC F5C
3 OH I, PPhs 3 |
Imidazole

DCM
15, 65% yield

sC | K»COj3 N CFs
+
OO MeCN, 70 °C O O

16, 40% yield, Cinacalcet

To a flame dried round bottom flask containing a magnetic stirring bar was added ((R, E)-N-(1-
(naphthalen-1-yl)ethylidene)propane-2-sulfinamide (25.0 mg, 0.100 mmol, 1.0 equiv.) in dry
toluene (1 mL). The solution was then cool down to —78 °C, which was followed by the addition
of 1.0 M DIBAL-H in toluene (0.200 mL, 0.200 mmol, 2.0 equiv.) dropwise and the remaining
mixture was stirred at the same temperature for 1 h. Upon completion, the reaction mixture was
quenched by adding sat. aq. NH4Cl (5 mL) and then extracted with ethyl acetate (3 x 5 mL).
The combined organic phases were then washed with brine (10 mL), dried over anhydrous
MgSO4 and concentrated in vacuo to give the crude product mixture, which was purified by
flash column chromatography on silica gel (eluent: hexane : EtOAc 10:4) to provide the (R)-

N-((R)-1-(naphthalen-1-yl)ethyl)propane-2-sulfinamide (13.0 mg, 50% yield).

To a flame dried round bottom flask containing a magnetic stirring bar was added (R)-N-((R)-
1-(naphthalen-1-yl)ethyl)propane-2-sulfinamide (13.0 mg, 0.050 mmol, 1.0 equiv.) in MeOH
(50.0 uL). which was followed by the addition of 4.0 M HCI in 1,4-dioxane (25.0 pL, 0.100

S64



mmol, 2.0 equiv.) dropwise and the remain mixture was stirred at the room temperature for 30
min. Upon completion, the reaction was concentrated in vacuo and the remain residue was
dissolved in water (10 mL) and the solution was washed with EtoO (10 mL). The aqueous phase
was then adjusted to pH 11 by using sat aq. NaOH solution which was then extracted with ethyl
acetate (3 x 5 mL) The combined organic phases were then washed with brine (10 mL), dried
over anhydrous MgSO4 and concentrated in vacuo to give the (R)-1-(naphthalen-1-yl)ethan-1-

amine 14 (8.4 mg, 98% yield) which was pure enough for next step.

To a flame dried round bottom flask containing a magnetic stirring bar was added 3-(3-
(trifluoromethyl)phenyl)propan-1-ol (204 mg, 1.00 mmol, 1.0 equiv.) in DCM (5.00 mL),
which was followed by the addition of imidazole (8.20 mg, 0.100 mmol, 0.1 equiv.) and
triphenylphosphine (289 mg, 1.10 mmol, 1.1 equiv.). at room temperature. The I» (254 mg,
1.00 mmol, 1.0 equiv.) was added portionwise and the mixture was then stirred at room
temperature for 1 h. Upon finished, the reaction was quenched by sat Na;S>03; (10 mL) and
extracted with DCM (3 % 10 mL). The combined organic phases were then washed with brine
(10 mL), dried over anhydrous MgSO4 and concentrated in vacuo to give the crude product
mixture, which was purified by flash column chromatography on silica gel (eluent: hexane :

EtOAc 20: 1) to provide 1-(3-iodopropyl)-3-(trifluoromethyl)benzene 15 (204 mg, 65% yield).

To a small vial containing a magnetic stirring bar was added (R)-1-(naphthalen-1-yl)ethan-1-
amine (8.40 mg, 0.050 mmol, 1.0 equiv.), K2CO3 (8.30 mg, 0.060 mmol, 1.2 equiv.) and 1-(3-
iodopropyl)-3-(trifluoromethyl)benzene (20.0 mg, 0.060, 1.2 equiv.) in MeCN (2 mL). The vial
was then sealed and the mixture was stirred at 70 °C overnight. Upon completion, the reaction
was cool down to room temperature and concentrated in vacuo to give the crude product
mixture, which was purified by flash column chromatography on silica gel (eluent: hexane :
EtOAc 1:1) to provide Cinacalcet 16 as white solid (7.00 mg, 40% yield, 20% yield over three

steps); [a]p2® = 13.85 (c = 0.7, CHCls), Lit. [a]p?* = 20 (c = 1.03, CHCl3); '"H NMR (400 MHz,
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Chloroform-d) & 8.23 —8.11 (m, 1H), 7.88 (dd, J= 8.0, 1.6 Hz, 1H), 7.76 (dt, J= 8.0, 1.6 Hz,
1H), 7.66 (d, J= 7.1 Hz, 1H), 7.55 — 7.29 (m, 7H), 4.64 (q, J = 6.6 Hz, 1H), 2.77 — 2.54 (m,
4H), 1.85 (p, J= 7.4 Hz, 2H), 1.51 (d, J= 6.6 Hz, 3H); 1*C NMR (101 MHz, Chloroform-d) &
143.1,134.1,131.8,131.4,130.5, 129.1, 128.7,127.3, 125.9, 125.8, 125.4, 125.1, 125.1, 123.0,
122.8, 122.7, 53.8, 47.3, 33.5, 31.9, 23.7 some peaks missing like CF3; the NMR spectra is

matched with literature; '°F NMR (376 MHz, Chloroform-d) § —62.4.
Large scale synthesis and further transformation [26:27 30l

t-Bu t-Bu, _O
S S”
_N artUPO ~N DIBAL-H

H,0, (1.0 equiv.), MeCN toluene, -78 °C -
pH 7 KPi buffer, 16 h, RT

6j-tBu, 3 mmol, 622 mg (S)-13i, 60% vyield, 98% ee

t—BU/,S//O ‘“, NH2

|
,, _NH HCI

—_—
1,4-dioxane

17, 99% yield, dr > 20:1 18, 99% yield, precursor for Mavacamten

To a round bottom flask containing a magnetic stirring bar was added artUPO 15 mL (final
concentration 0.25 g/mL) and KPi buffer (100 mM, pH =7, 180 mL). The solution was diluted
by the addition of deionised water (57 mL), followed by addition of the (£)-S-(fert-butyl)-N-
(1-phenylethylidene)thiohydroxylamine (622 mg, 3.0 mmol, 1.0 equiv., final concentration 10
mM) in MeCN (72 mL). Next, 36 mL of an 83 mM H>O- solution (prepared from 400 uL 30%
H>0> in 36 mL deionised water) was added over a 10 h period, using a syringe pump. After the
H>O> addition was complete, the reaction was then stirred at room temperature for a further 6
h. The reaction mixture was then extracted with ethyl acetate (3 x 50 mL). The combined

organic phases were then washed with brine (50 mL), dried over anhydrous MgSO4 and
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concentrated in vacuo to give the crude product mixture, which was purified by flash column
chromatography on silica gel (eluent: hexane : EtOAc 10:1) to provide the (S, E)-2-methyl-/N-
(1-phenylethylidene)propane-2-sulfinamide (§)-13j (400 mg, 60% yield).

To a flame dried round bottom flask containing a magnetic stirring bar was added (S, FE)-2-
methyl-N-(1-phenylethylidene)propane-2-sulfinamide (270 mg, 1 mmol, 1.0 equiv.) in dry
toluene (10 mL). The solution was then cool down to —78 °C, which was followed by the
addition of 1.0 M DIBAL-H in toluene (2 mL, 2 mmol, 2.0 equiv.) dropwise and the remain
mixture was stirred at the same temperature for 1 h. Upon completion, the reaction mixture was
quenched by adding sat NH4ClI (20 mL) and then extracted with ethyl acetate (3 x 20 mL). The
combined organic phases were then washed with brine (10 mL), dried over anhydrous MgSO4
and concentrated in vacuo to give the crude product mixture, which was purified by flash
column chromatography on silica gel (eluent: hexane : EtOAc 10: 4) to provide the (§)-2-

methyl-N-((S)-1-phenylethyl)propane-2-sulfinamide 17 (225 mg, 99% yield).

To a flame dried round bottom flask containing a magnetic stirring bar was added (S)-2-methyl-
N-((S)-1-phenylethyl)propane-2-sulfinamide (225 mg, 1.0 mmol, 1.0 equiv.) in MeOH (10
mL). which was followed by the addition of 4.0 M HCl in 1,4-dioxane (0.5 mL, 2 mmol, 2.0
equiv.) dropwise and the remain mixture was stirred at the room temperature for 30 min. Upon
completion, the reaction was concentrated in vacuo and the remain residue was dissolved in
water (20 mL) and the solution was washed with EtO> (20 mL). The aqueous phase was then
adjusted to pH 11 by using sat aq. NaOH solution which was then extracted with ethyl acetate
(3 x 20 mL) The combined organic phases were then washed with brine (10 mL), dried over
anhydrous MgSOs and concentrated in vacuo to give (S)-1-phenylethan-1-amine 18 (107 mg,
99% yield) without any purification as light yellow oil (107 mg, 59% yield over three steps);
[o]p?® = —26.53 (c = 1.0, CHCl3), Lit. [a]p*® = —30.6 (c = 1.0, CHCl3); '"H NMR (400 MHz,

Chloroform-d) 6 7.35 — 7.28 (m, 4H), 7.25 — 7.19 (m, 1H), 4.09 (q, J = 7.0 Hz, 1H), 1.48 (s,
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2H), 1.37 (d,J= 6.6 Hz, 3H); 3C NMR (101 MHz, Chloroform-d) & 147.9, 128.6, 126.9, 125.8,
51.4,25.8.

HPLC Data: >99 % ee determined by HPLC (IBNS5, flow rate: 1.0 mL/ min, hexane/
isopropanol = 95:5) tr (minor) = 12.51 min, tr (major) = 10.99 min. See Section 4.0 for images

depicting the HPLC trace.

4) Enzyme production

Production of rAaeUPO-PaDa-I-H and artUPO used in this manuscript: The cloning and
expression of rAaeUPO-PaDa-I-H and artUPO and their preparation from fermentations of

Pichia pastoris was done described previously.[*!-%]
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S) HPLC Data

LC DATAFILE LC DATA FILE
& Mar 2025 6 Mar 2025
Filo Name_ \storage york DCSHPLGAGY 10020250217_BM350_PHME_65_35_ASH 202502-17 | [ File Name  sterage york DCSHPLGAG10020250217_BM959_PHWIE_65_35_ASH 2025.02-17
19-19-3315] REC DidadiC.ch 19-19-3315|_STD Didad1C.ch
Title LC DATAFILE Title LG DATAFILE
Sampling Rate 150 Sampling Rate 150
Detoctor UV (210 o CN Dotector UV (210 nim) NC\
dad1C ch ] dadiC.ch N
N g Il
~/ S
H R B ~
£ Y :
H
€ : :
g 8 H
z =
b4 IS ]
i e §
2 F rac
1 :
g
H
5
8
235 | 240 | 245 | 250 | 285 | 280 | 265 270 | 275 | 280 | 285 = Relenton Time(min) 240 245 = 250 | 285 = 260 | 265 | 270 | 275 = 280 = 285 290 ' Relention Time [min)
No. Name R Peak Area Area Width Na. Name R Peak Area Area Width
(¥ units*ms) (%) 0 units*ms) (%)
1 unknown 2500 |3265753250 | 65974 1250 1 unknonn 2530 |10630615 540 49729 1343
2 unknewn 27.01 1679147530 34026 1364 2 unknewn 21 10746461 792 50271 1516
LC DATAFILE LC DATAFILE
7 Mar 2025 7 Mar 2025
| Filo Nare age DCSHPLCAGH 100120250217_BM35_FHVIE_65_35_ASH 2025-02-17 | ‘ File Namo a8 DCSHPLCAG110020250217_BMS59_PHMIE_65_35_ASH 2025.02-17
19-19-33\S|_REC(CONC}) Didad1C.ch 19-19-33S0_STD.D\dad1C.ch
| zitre LC DATAFILE | [ zitie LC DATAFILE |
['Sampling Rate 150 | [Sampling Rate 150 ]
Detoctor UV (210 nim Dotoctor UV (210 rm
dad1C ch g dad1C.ch
; 0, ,N-CN
O, ,N-CN : >8?
g &
\\ 7, ] N §
5 2 £
" S A g Me H
\ \ H 2
Me : g
=
£
£
5
2
g
2
8
&
a8
i b e e e R e e e e ALY S ML S ML
220 225 230 235 240 245 250 255 260 265  27.0 275 = 260 RetentionTme(mn) 255 240 245 = 250 265 260 265 270 275 280 285 Retention Time (min)
Ho. Name ® PeakArea | Area Wiidih No. Name R Peak Aea | Area Width
(¥ units*ms) (%) (¥ unitsms) (%)
1 unknown 2351 |2262026667 | 15208 1089 1 unknionn 2001 [4119418.486 | 48,891 [RI]
2 unknewn 26.63 15004507 141 86794 1356 2 unknewn 2744 4306293 640 51.109 1353

Figure S2. HPLC trace for (§)-5a
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LC DATAFILE

21 Mar 2025

50321_BM959_4MEC(1)_ADHB317 2025-03-21

Fite Name t
18-30-15IRED Didad1 A.ch

[rie LG DATAFILE

[Detector UV (270 my
UV Trace Bandwidth 4 nm

dad1A.ch

?N
N\‘ /”

.S
N \Me

LC DATAFILE
21 Mar 2025
|_BV959_4MEO_ADHB317 2025.03.21

Vstorage york
17-28-134MEQ STO Didad 14 ch

‘ Fite Name
LC DATA FILE |

[ Titte

| [sampling Rate 150 |

Sample Name 4140 STO
Detector UV (270 nm)

dadiA.ch

NC.

=2

|
S\

H
MeO £ MeO
a rac
= s
= i
2 - g
] ] H
4 g g
it 8 £
8 g
a8 %
] =
H
H
£
£
d
&
G
&
@
A o r x . LA L o ! ! T T T T T T T T T T T
16 ’ 18 20 21 22 23 2 Retention Time (min) qg 17 18 19 20 21 22 23 21 25 Retention Time (min)
No. Name ® Peak Area Area Width o Name ® Poak Area ) Wit
(Y units*ms) %) o unts'ms) | (%)
1 unknomn 2136 4824864736 | 66.763 0.629 1 unknown 2138 | 3488445262 | 43,88 0833
2 unknawn, 2347 | 736102285 | 13237 0,926 2 unknown 2335 | 9502645798 | 50402 0519

Figure S3. HPLC Data for (S)-4b

LC DATAFILE

LC DATAFILE

21 Mar 2025 21 Mar 2025
v
File T " HPL EMSES_ADH_ 8020 4MEOSCALEUPSO, ‘ ‘Flle”e.ms ¥ DCSHPLE 1 7_BSM_4MEOSTD_ADH_8020_1FR 2025-03-08
Narme ] S_BNOBS_ADH_50_20_ - 18 P EGS O g At
Ing lg ;:':Q;LE‘HM B i ‘ ‘ Title. LC DATAFILE ‘
‘Sample Name Sufferimine recor ‘ e
Deietor UV (254 nm)
pomera s Y r—|
dadiAch dediA.ch
O, _N-CN NN
N\ 2 S
A} \
WEUN Me
Me .
H MeO
MeO
g rac
3
@ H
g g :
g 5 z
& )
g P
g E
2 £
e B
& 4
] 8
H
g
g
3
&
£
. T ; . . . . . T . : - , .
16 170 176 180 185 190 195 200 205 210 218 230 235 230 236 249 245 RetemonTme(mm 185 | 170 176 130 | 185 160 200 205 | 210 216 25 230 | Reterwon Tme fmin)
Mo Name R Peak Area Area \Wicth Ne. Name R Peak Area Area Wicth
O units*ms) (%) (Y units*ms) %)
1 unknown 2198 1743679.250 5114 0.873 1 unknown 2164 3334347.153 48.600 0626
2 unknawn 2320 1352252.000| 94.886 0.803 2 unknewn 281 3526417.236 51.400 0.884

Figure S4. HPLC Data for (5)-5b
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LC DATAFILE LC DATA FILE
9 Mar 2025
9 Mar 2025
i oc T i
o Name e o IREC Dida1a ch e BSMLAMEOSTD ADH 8020 1R [FeRome age DCSHPLC " BSM_AMEOSTD_ADH_8020_1FR
b <10
Title LC DATA FILE 20250309 Didad1A ch
Samplng Rats 150 [ zitte LC DATAFILE |
= [ samping Rate 150 1
Sample Name ECREC
Dotector UV (254 nm etoctor UY 25
dadiA.ch CI;N dadia.ch
s
N“s/ < NC.
€ wON -E H I
8 Me a H S
z g 5 ~
H < S
= 2 - {
2 & 2
5 MeO % 8
OMe
rac
£
a
2
15
=
]
175 180 185 190 195 Retention Tme (min) i) 175 180 i8S 190 195 Retertion Time (min)
Na. Name R Peak Area Area Width Mo. Name R Peak Area Area Width
(Y units*ms) (%) (Y units*ms) (%)
1 anknown 1769 [11076620.418] s 8sd oare unknown 1751 | tarssant | asss2 0703
2 unkneivn 1880 5010449 982 31146 072 unknewn 1852 1196533.813 51.048 0.745
9 Mar 2025 10 Mar 2025
File Name \storae york ac kichermisirsenvices ChromatographyiCOCSHPLOAG 100120250217_B659_ADH_G020_SWEG_RERUNSTD | [[Fflo Namo  tstcrage york DESHPLCAGT _BSM_IMEOSTDSO_ADH_8020_1FR
2025.02.20 195648150 REC.DidadiC.ch 025.03.09 20.4 OSTD DidadiC. ch
Tite LC DATAFILE Titte LC DATAFILE
Sampling Rate 150 Sampling Rate 150
dadiC.ch H dadiC.ch
5
(o) N-CN 5 £ s (@) N-CN
g & H W
NG 2 3 £
WO a 5 H N
Me g £ Me
5 &
H =
- =
1 2
MeO MeO
rac
s
g
E
8
o
T T r T T T T T T T T e r T T TR ey
70 i 180 185 150 195 200 Retention Time (min) 185 170 175 18.0 185 190 195 200 Retention Tme (min)
Na. Name R Peak Area Area Width Mo MName R Peak Area Area Width
(¥ units*ms) (%) (¥ units*ms) (%)
[ anknown 1720 | 93%21281 | 5420 0681 1 unknown 1657 |4rseeiroz0| 49227 0807
2 unknonm 1824 |5612083000 | 84580 0729 2 unlnovin 1901 |4eosaase2zs| so77s [

Figure S6. HPLC Data for

(8)-5¢
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LC DATAFILE

LC DATAFILE

10 Mar 2025 10 Mar 2025
File Name \istorage york. DL BMS59_HEX90_ADH_4CLSORAC 2024-07-01 File Narme \istorage york. DC:! BMS59_HEX9I0_ADH_4CLSORAC 2024-07-01
17.50.504 CL S ART DA ch 1750994 €1 81 ST0 Detatich
Title LC DATAFILE Title LC DATA FILE
Sampling Rate 150 Sampling Rate 150
Sample Name 4_CI S| art Sample Name 4_Cl S| std
Detector UV (254 nm| Detecior UV (254 nm|
dad1A.ch dad1A.ch
: CN : NC<y
§ lll .. s 1]
E i
H \‘S/ H S\
5 A 5 s
s AR :
2 e 8 i
i 3 H
& g Cl g
i Cl ! $
rac &
H
8
£
H
H
g
2
8
F
F
TS 200 295 | 260 | 265 | 290 | 275 280 | 285 | 280 | 285 | 300 305 Retention Tane (min) 245 250 255 260 285 200 | 215 280 285 290 295 300 305 310 Retention Tame fmin)
No. Name R Peak Area Area ‘Width Ho. Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 unknoivn 2576 7108470.154 79283 1074 1 unknown 2554 2920383.911 49,976 0.942
2 unknoiwn 29.96 1857514.229 20717 1056 2 unknown 30.04 2923161.850 50024 1079
10 Mar 2025 10 Mar 2025
File Name  \istorage york ac e BM959_HEXI0_ADH_ICLSOART 2024-07-01 | | Filo Namoe  Vistorage york ac DC: BM959_HEX90_ADH_4CLSORAC 2024-07-01
12-56-06\4 CL SO ART.D\dadiA.ch 17-50-394 CL SO RAC 1.D\dadiAch
Title LC DATAFILE Title. LC DATAFILE
Sampling Rate 150 Sampling Rate 150

Sample Name 4_Ci_SO_ant

Sample Name 4_Cl_SO_rac:

Detactor UV 254 nm) Detoctor UV (254 )
dadiA.ch H dadiAch
O, ,N-CN 2 N-CN
i @) -C
N\ H £ \W/
3 5 N7
. : S
A\ = 3 ]
g
Me : M :
I e 5
a
q :
Cl Cl 5
s
H
H
z
H
2
&
2
L L et S T T T T T T T T T e ey
30 31 3 3 34 35 36 38 39 40 41 42 Retention Time (min) 32 33 3 35 36 a7 38 39 0 Retention Time (min)
Na. Name R Peak Area Area Width Mo MName R Peak Area Area Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 unknonn 3258 | 188601109 | 4613 1117 unknown 272 |1798500 464| 49831 1457
2 unknonn 4014 |3809912250 | 95387 1436 unknown 4008 |1areseasad| sotee 1741

Figure S8. HPLC Data for (S)-5d
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LC DATAFILE

LC DATAFILE

19 Mar 2025 19 Mar 2025
File Name Tistorage york. 0 i_BMI59_4CF3ISM_STD_PAP_ADH8218 File Narre Vistorage york. 0 _BMS59_4CF3SM_STD_PAP_ADH8218
2075.03-17 11-40-43SM SCALEUP 1 Didadt1 ch 20250317 11-40-43'SM_STD Didad i ch
Title LCDATAFILE Titlo LCDATAFILE
Sampling Rate 150 Sampling Rate 150
Sample Name SM_STD
Detector UV (254 nm) Detecior UV (254 nm|
dsdihcn g dxttacn g .CN
- £ H N
H g 2
CN ] z £ i
g b 3 S
@ 4 B8
l{l . = & & ~
3 b 8
\\S/ z = ES
= 1 a
WO 1 B
Me FaC
rac
F3;C
; - - ; 105 110 s 120 125 130 Retention Time (min)
10.5 11.0 115 120 12.5 Retention Time (min) o Nome " ek hron oo Wiy
Mo, Name ® Peak Area wea idin (¥ unts'ms) | )
(Vunts'ms) | (%) 1 unknown 1133 | 1508585243 | 48671 0473
[ unknown | 1134 [osweass2e2| twooo |  oa4ss | 2 unknown 1206 | 1590849516 | 51329 0500
10 Mar 2025 10 Mar 2025
Fite Name \istorage york ac. ukichemistryservices\ChromatographylCOCSHPLCAGT 100020250217 _BAM959_ADH_8020_4CF3_2NDSCALKE File Name \istorage york ac DCSHPLCAGT _BMSS59_4CF3_STD_ADH_8020
2025.022110-13-23150 REC.DidadiAch 2025-03-04 17-52-56150 RACEMATE STDDidadifch
Title LC DATAFILE Title. LC DATAFILE
“Sampling Rate 150 Sampling Rate 150
Dotector UV (254 nm Detector UV (254 nm O N-CN
dadiA.ch dadiAch H \\S’/
O\ ,N-CN : N
N7 H 2
. £ = s Me
[\ N\ 5 @ g
M g : : FsC
e : 5 : Fs
] v rac
F3C : :
3 1 s
£
H
g /k
<
T T T T T T T r T T T T i B ey AR pamaa A A aaas b A s
110 115 120 125 130 135 Retention Time (min) 10.0 105 1.0 115 120 125 130 135 140 145 Retention Time (min)
[ Name [ Peais Area Area Wiathy o, Name [ Peak Area Area Wit
(v unitsms) | (%) (¥ units*ms) | (%)
1 unknown 1140 24021.180 283 0447 1 unknown 1143 3130487.137 49.952 0.483
2 unknonn 1312 | 888815.125 | 97369 0532 2 unknown 1345 |3136493.683 | 50048 0546

Figure S10. HPLC Data for (S)-Se
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LC DATAFILE

LC DATAFILE
10 Mar 2025 10 Mar 2025
| Filo Name. age york ) BMS55_ASH7030_4CN_EZS 2024-07-09 | Filo Name  Vstorage york ! ) BM955_ASHT030_4CN_SM 2024-07-09
08BSM 4CN_SULFILIMINEREC Didad 14 ch 11534750 IPR SULFC Nciac 1A ch
| LC DATAFILE [ritre LC DATAFILE
| sampling Rate 150 |.sampling Rate 150
Sample Name BSM_4CN_sulfiminereco Sample Name BSM_4CN_sulflimineSht
Dotoctor UV (254 nm CN Dotoctor UV {254 nm
dad1A.ch £ 1 dadifch s ,CN
H 5
g N g S
F S H S
s \ - 8
2 Me £
8 8
' NC * NC :
rac 8
&
s
2
i3
&
g
[
% o ) i & [ E) e S0 Retention Tme (min) | 38 340 a1 42 43 44 45 46 47 48 48 80 81 52 55 Relention Tme fmin)
Na. Name R Peak Area Area Width Mo Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 unknoin 3954 |3376254044 | 66509 2324 1 unknown 3971 | 2163994904 | 49700 2277
2 unkneivn 5128 1700095 024 33491 3126 2 unknown 5131 2190161362 50300 3203
10 Mar 2025 10 Mar 2025
| Filo Name  \storage york 0c: )_BMI50_ASH7030_4GN_EZS 2024-07-09 | Filo Name  \storage york 0C: )_BM959_ASH7030_iCN_SGRACE 2024-07-09
12.57-088SM 4CN_SULFOXIMINE ENZ Didad1A ch 17-42.28iB5M 4CN_ SULFOXIMINE RACEMATE Didadiich
|7 LCDATAFILE | T LCDATAFILE
[Sampling Rate 150 [ Sampling Rate 150
[[sample Name BSM_4CN_sulfoximine_enz | ‘Sample Name BSM_4CH_sulfesiminé_racemate:
Detector UV (254 nin| Detector UV (254 nim] o\ N-CN
dad1A.ch O\ dadiA ch N\
A\ S
s N
H At H s
E \ B H Me
5 5 H
5 2 5
8 g =
‘ - $NC
e 2 e
: NC g :
g
H
g
i
H
a
s
2
) 61 & % o7 o ) 7 i 72 75 Retention Tme (min] 61 B2 63 64 & ) 70 7 72 Retention Te (min)
Na. Name L4 Peak Area Area Width No. Name R Peak Area Area Width
(Y units*ms) (%) (Y units*ms) (%)
1 unknon 6607 | 1217200250 | 90499 3373 1 unknown G473 |aeaa0risa| s0eat [RI
2 unknown 70.64 127786.586 9501 3605 2 unknown 6927 26921998901 49.169 3843

Figure S13. HPLC Data for (S)-5f
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LC DATAFILE

LC DATAFILE

Sampling Rate 150

Sample Name BMS59_4Nle SM rec

10 Mar 2025 10 Mar 2025
Fite Name: listorage york D! 127_BMB58_ADHB515_4MESMREC 2024-11-27 File Narme \istorage york. atography\CDC: 127_BMS59_ADH8515_AMESMSTD 2024-11-27
1252-421BM959 4ME SIM REC.Didad 1A ch 12-06-411B959 4ME SM_STD.Didad1Ach
Title LC DATAFILE Title. LC DATA FILE
Sampling Rate 150

Sample Name BMS59_tMe SM_STD

Detostor UV (254 | Detoctor UV (254 |
dad1.ch CN dadiach
, CN
B N . £ N
. 2
% \‘S/ g g
H N 5
g W N 8 s ~
d Me 5 H
§ g £
d g E
: € H
1 Me : i Me
&
s rac
B
2
F
-
13
3
180 185 170 s 180 185 160 185 Retention Tume (min) 160 165 J 180 185 190 185 | 200 | 205 ' 210 Relention Time min]
No Hame [ Peak fres | Area Wdth, o R Pea frea | Area Wit
v unts'ms) | (%) (v untstms) | %)
1 unknonn 1602 | sa0s3ses | 73355 0659 1 unknovn 1655 |2239363545 | 4996 0679
2 unknown 1895 | 273899345 | 26645 0800 2 unknovin 1943 |2246003 725 | 50074 0808
16 Mar 2025
LC DATAFILE File Name ‘\storage york Dala250314_BM959_AMESTO_ADHBS15 20250314
18:02-11STD Didad A ch
1628 e LCDATAFILE |
File Name \storage york ac.UKihemistrsenvoes|CIomatogiapiy\COCSPACIDAA250314_BMSS0_4MESO_ADHES15 2025-03-14 ‘
1633 38PRODUCT, Didal i ch ‘ DU:,‘?.‘::;’B Bandwid 3:'“154 o ‘
(e __Lcoatarie ] [0V rraco Bonchwicts irm ]
[Detector UV (254 nm) | dad1Ach O -
UV Trace Bandwidth 4 nm \ /
dadtAch N\ S 4
W) C N
7 Me
N £
WUN s
P
Me : Me
g s rac e
Me : : £
: 5 £
5 5
] &
H
5
&
T T T T T T T T T T T i o o Y o i P ] P e o
185 | 190 | 185 | 200 | 205 | 210 | 215 | 230 | 225 | 230 | 235 Relenton Tmeminy 155 190 195 200 205 210 25 230 235 Retention Time (min)
No. Name ® Peak Area Area Wickh No. Name R Peak Area Widh
Crunitsms) | ) Cfunits'ms) | (%)
1 unknown 1891 | 14129002 | 6045 0745 1 unknown 1916 | 4101388550 | 50628 0777
2 unknonn 2272 |17se7sete | 3.5 0689 2 unknown 2287 | 998605713 | 49372 0508

Figure S15. HPLC Data for (S)-5g

S75



LC DATAFILE

LC DATA FILE
16 Feb 2025 16 Feb 2025
File Name \storage york. DC:! 08 _E )_3NO2 2024-12-08 File Narme \istorage york. DC:! 08¢ )_3NO2 2024-12-08
15-18-5113-N¢ M-REC D\dad1E ch 15-18-51\3-N( STD Didad1E ch
Title LC DATAFILE Title LC DATAFILE
Sampling Rate 150 Sampling Rate 150
Sample Name 3-NO2_SM-REC Sample Name 3-NO2_STD
Dotoctor UV (280 nm Dotoctor UV {280 nm ,CN
dad1E.ch dadiE.ch N
on i
5 .
No” ~
E RS g
2 WU N 5
H Me ]
= g
& § §
5 £
; ; : NO,
NO, 5
g
" rac
5 €
H
g
H
5
H
&
g
4'1 4‘2 4‘3 4'4 AIS 4‘6 4" 4‘5 ll'i 5'{] 5‘1 5‘2 ' R:tenlln‘n“me !r‘um\ 38 39 40 41 42 43 44 45 45 47 48 49 50 51 52 53 Retention Time (min)
No. Name R Peak Area Area ‘Width Ho. Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 unknoivn 4319 413488.226 28 365 2728 1 unknown 42.00 465907.030 49,560 2659
2 unknoiwn 4735 1044260330 71635 3617 2 unknown 4555 474187 860 50 440 3366
7 Apr 2025 7 Apr 2025
Fite Name: \storage york DC:! 3_BMSS53_ASHE040_3NO2STD 2025-04-03 File Narrie Wistorage york DC:! 3_BMISS_ASHE040_3NO2STD 2025-04-03
16-36-07\ENZ Didad 1A ch 16-36-07\STD.Didad1A.ch
Title LC DATAFILE Title LC DATAFILE
Sampling Rate 150 Sampling Rate 150
Detector UV (254 nm) Detector UV (254 nm]
dad1A.ch dad1A.ch
0, ,N-CN Qo NCN
N4 sQ
W ]
\ \M e H Me
5
g
]
;— NO
NO e 2
2 B
A rac
H
£ £
g 2
b H
i T
g 2
E &
1 g
3
3
H
£
g
g
-
3
S s s s s ss | 3s | ar 338 40 41 42 Relenton Tane [min) 30 a1 B A S M) Retention Time {min)
MNo. Name " Peak Area Area Width Mo Name R Peak Area Area ‘Width
o units'ms) | (%) (v units'ms) | (%)
1 unksonn 3045 | 219851589 | 10498 1768 1 unknown 3485 | 1941800101 | s0568 1805
2 unknewn 4158 1874073601 89 501 2136 2 unknown 4196 1898514.748 49.435 2127

Figure S17. HPLC Data for (S)-5h
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LC DATAFILE

15 Feb 2025 15 Feb 2025
Filo Namo \storage york OC 10_BMS59_1023_3CL_ASHBS35 2024-12-10 Filo Nama Vstorage york tography\CDCt 10_BMS59_1023_3CL_ASHGS35 20241210
13.29.5613GL SM REC Didad 1E ch 13-20-5613CL SM STD Didad IE h
Title LC DATAFILE Title LC DATA FILE
Sampling Rate 150 ‘Sampling Rate 150
Sample Name 3CL SN rec ‘Sample Name 3CL SMSTD
Detostor UV (280 | Detoctor UV (280 |
dad1E.ch dad1E.ch
cN . N
N,/ ¢ Il
(N3 / H H S\
" = 2
WON = H H
Me ¢ g
g a H
3 2 5
i = &
3 = Cl
Cl ! FH rac
£
2
g
H
g
IS
235 230 235 | 240 245 290 | 255 280 265 ' 270 215 200 285  Relenfion Tane (min) 235 = 230 = 235 240 245 250 | 255 260 | 265 200 275 280 285 ' Relention Time (min)
No. Name R Peak Area Area ‘Width Ho. Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 unknonn 2402 | 1210428543 | 72276 1389 1 unknonn 2011 | aren2ror4 | 49520 1334
2 unknoiwn 26.18 464294128 21724 1431 2 unknown 26.06 487599 449 50480 1428
Figure S18. HPLC Data for (S)-4i
16 Mar 2025 LC DATAFILE
File Name. Wistorage york ac Ukichemistriservices\Chromatograpny\CDGSPAC\Datal2503 14_BMS59_AMESO_ADHB515 2025-03-14 16 Mar 2025
19.31-14PRODUCT Didad 1A ch
Type HPLC File Name \istorage york ac.ukichemistriservices\Chromategraphy\CDCSPAC\Data\250314_BMISS_MESQ_ADHS515 2025-03-14
4651 19-31-14\STDF D'dad1A.ch
DateStamp __ 14-Mar.25 200334 L i
Dale L4 Mar 2075 2094 % O. _.N-CN Date Stamp 14-Mar-25 20 3547
Title LC DATAFILE W) L
4 Date 1.4 Mar 2025 210314
Comment PRODUCT S O N_CN
s Rate 150 WO\ Titie LCDATAFILE N,
eteclor L Me Comment sTDC S/
octor Lag
Sampling Rate 150
Short File Narme dadif.ch Delector Lag 0 AN
Sample Name sRODUCT ‘Short File Neme dai1ch Me
[[Detector UV (254 o
W Trace Bancwidth 4 nm cl [Detecior i
dad1A.ch UV Traca Bandwidth & am
s dadiAch H
g £ Cl
5 5
g g
g 2 rac
© 3
g e H
] E
1 2
g
2
5
o
4
s
H
H
k]
o
2
g
K
o0 1as g 5 5 s 0 5 5 -0 0 20 5 - s 0 27 5
150 155 180 165 70 175 180 185 190 195 200 205 210 215 230 225 Relention Time (mm Ton T ras e iae  ire e e e e e e e e e e e .
Ne. Name ® Peak Area Area Wicthy MNo- Name ® Peak Arca Area Wicth
(¥ units™ms) (%) [ units"ms) (%)
1 unknown 16.57 119785.383 10.208 0746 1 unknown 16.57 1480831.490 |  50.046 0.781
2 unknan 2203 | 105316500 | se.102 1083 2 unknown 2208 | 1476087540 | 49.854 1.102

Figure S19. Data for (S)-5i
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LC DATAFILE

LC DATAFILE

11 Mar 2025 1 Mar 2025
File Name istorage york DCSHPLCAG 1100:20; 17_BM959_ASH_7030_4CF33CL_SCALE File Name \storage york ac ukichemistry\services\Chromatography\CDCSHPLCAG1100120250217_BMS59_ASH_7030_4CF33CL_SCALE
2025.02-24 12-13-325|_REC Didad1A ch 025.02-24 12-13-32\S1_STO Didtad 14 ch
Title LC DATAFILE Title LC DATA FILE
Sampling Rate 150

Sampling Rate 150

Sample Name SI_STD

Detector UV (254 nm Detector UV (254 l\sr" CN
-
dad1A.ch CN dadiach £ N
lll . E I
2
Cl \\S/ g S ~
A\ - B
A! \M P H
i © g i
g g F3C
H F3C z
g H Cl
b
°
1
r ; . : : . . . ! 155 160 185 170 175 180 Retention Time min)
145 15.0 155 16.0 165 17.0 175 Retention Time (min) [“Fio: vy W ey e T
Mo, Name ® Peak Area wea Wity (¥ unts'ms) | )
(¥ unts*ms) ) 1 unknown 1552 | 993516541 | 49182 0993
] unknown | 1543 [soats7zees| twooo | 1085 | 2 unknown 1586 | 1026546882 | 50818 1233

Figure S20. HPLC Data for (5)-4j

LC DATAFILE

11 Mar 2025

LC DATAFILE

11 Mar 2025

Fite Name

storage york ac UK chermistrsenvices|ChiomatographyCOCSHPLCAG 1 100120250217_BM95S_ASH_7030_4CF33CL_SGALE

h

File Name \istorage york ac. ukichemistryiservices\Chromatography\CDCSHPLCAGT 100(20250217_BMS59_ASH_7030_ICFI3CL_SCALE
2025.02-24 12-133950 _STD Didad1A.ch

2025.02-24 121332150 _REC D'dad 1A,

Title. LC DATAFILE

Title

LC DATAFILE

Sampling Rate 150

Sampling Rate 150

Sample Name SO_REC

O\\S"N_C N

Dotactor UV (254 o
dad1A.ch z Oy _N-CN  uiner H Cl
NG| N 2 N
5 - 5
2 WS H Me
g Me g
= P
¥ FaC : FsC
i Fs E rac .
1 A 3
]
@
3
T
g
H
5
8
b5
e Ty a1 ey Aaass: B o L AAS nanas Aaassnanss e
135 140 145 150 155 160 165 70 175" Retention Time (min) 4.0 145 150 155 160 o Relention Tme (mi)
Na. Name R Peak Area Area Width Mo MName R Peak Area Area
(¥ units*ms) (%) (¥ units*ms) (%)
7 ko w7 | ewizer | 0sw 0581 1 unknown 1464 | asetiexs | s00rs 0788
2 unknonm 1649 | er436e375 | sgan 1058 2 unlnovin 1644 | 491060406 | 49921 1038

Figure S21. HPLC Data for (5)-5j
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LC DATAFILE

1 Mar 2025

LC DATAFILE

11 Mar 2025

File Name

istorage york ac, uklchemistryisens
202

ices\Chromatography\COCSHPLCAG1 100120250212_BMS59_2PYRD_PURIFI_SO_80_20_ADH
18, ch

File Narme \storage york ac. ukichemistrylservices'\Chrom:
2025.02-17 135528514 MCPBADad 1A ¢

alography\CDCSHPLCAG1100120250212_BMS59_2PYRD_PURIFIED_80_20_ADH
h

0250217 15.36-3950_REC Did

LC DATAFILE

Title. LC DATA FILE

Title

Sampling Rate 150

Sample Name SO_REC

Sampling Rate 150

[Sample Name S mepba |

dad1A.ch g dagiach g 0 N-CN
0, N-CN N £
g { N N S
SN | Me  :
| Me g = :
1 = 1 g
rac
210 205 220 25 230 235 " Retention Time (min)  21.0 25 220 225 230 235 240 245 Relention Time {min)
No Hame [ Peak fres | Area Wdth, o Name R Pea frea | Area Wit
v unts'ms) | (%) (v untstms) | %)
1 unknown 2185 | 1616344526 | 81998 0780 1 unknovn 2165 |110sare 625 | 49257 0681
2 unknown 2324 | 354863720 | 18002 0851 2 unknovin 2366 | 1142848000 | 50743 0561

Figure S22. HPLC Data for (S)-5k
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LC DATAFILE

LC DATAFILE

16 Mar 2025 16 Mar 2025
Fifo Name \storage york Dalal250314_BME59_ICF3STD_ADHA515 2025-03-14 Filo Name \storage york \_BMS59_dCF3STD_ADHB515 2025.03-14
16-36.08\5M Didad € ch 16-38-09\STDCONVC. Didad 1E.ch
[nitre LCDATAFILE | [ritie LG DATAFILE ]
[ Detector UV (280 nm) ] [ Detector UV (280 nm)
UV Trace Bandwidth 16 nm UV Trace Bandwidth 16 om
dadiEch dadiE e
N O NeN
I N N
s
: | Me
;3 H Z s
g 2 H
= g £
3 5 5
: FsC :
5 FsC ;
5 rac g
b
H
H
a8
&
T
T T T T T T T T T T
155 140 145 150 155 Retention Time (min) 140 105 150 155 160 Retention Time imin)
o Name " Peak Area rea Width Ho Name 3 Peak Area Area ickh
units'ms) | (%) (Y units*ms) (%)
T unknorn 1408 | 6835089111 | 67.7a7 0583 1 unknown 1412 | 268457022 | 49903 0571
2 unknorn 1560 | 3253978500 | 32253 0518 2 unknown 1569 | 269499.578 | 50087 0627
16 Mar 2025 16 Mar 2025

Datai250314_BMI59_4CF3STD_ADHES15 2025-03-14

File Name \istorage york

Fite Name \storage york.
bt

Datai250314_BMS59_SCFISTO_ADHA515 2025-03-14

16:39.09PRODUCT DidadE ch 6:30.09/STDCONVC Didad E ch
[Title LCDATAFILE ] (rite LG DATAFILE 1
[etector UV (280 nm, [ petector LV (280 nm)
UV Trace Bandwidth 16 nm UV Trace Banawidth 16 nm
dadiEch dad1Ech
- 0y N-CN
0, ,N-CN N O
N \S’ S \M
. e
W |
N “Me : i Z
3 £ c
4 H 5 H
@ 3 F,;C £
S 3 rac o
H o g
FaC : :
g
g
H
H
&
2
T T T T T T T T T T T T T
135 140 145 150 155 160 16.5 Retention Time (min) 140 145 15.0 155 160 Retention Time (min)
No Name ® Peakfuea | Area Width No Hame ® Peak frea | Area Widkh
O units*ms) (%) (¥ units*ms) (%)
1 unknoun 1409 | 101810888 | 4519 0573 1 unknown 1412 | 268457022 | 40.003 0571
2 unknawn 1567 2151007918 | 95481 [ 2 unknown 1569 | 269489578 | 50.087 0.627

Figure S24. HPLC Data for (S)-51
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LC DATAFILE

LC DATAFILE

25 Feb 2025 25 Feb 2025
File Name \istorage york ac. ukichemistrylservices\Chromatography\CDCSHPLCAGT 100120250214_BM359_ADH_8515_511_STD_PURE File Name \istorage: york ac.ukichemistry\services|\Chromatograph \CDCSHPLCAG1100120250214_BMS58_ADH_8515_511_STD_PURE
2025-02-14 16-39-45\SM REC MCPBA Didad 14 ch 2025.02-14 16-39-4515TD_S0.Dicad14.ch
Tithe LC DATAFILE Title LC DATAFILE
Sampling Rate 150

Sampling Rate 150

Sampla Name SM_rec_mepb

Sample Name STD_SO

Detector UV (254 nm| Detector UV (254 nm)
g H
dad1A.ch é dad1A.ch é
£ H O\\ /! N-CN .
- 2 Oy _N-CN 2 S H
0\\8/’N CN 5 N z N \M 'E
H H
. g . ] e
N g S ;i | s
| Me g | Me P g
= 8 EC F § 8 rac g
F3C 1 3 P
B
H
5
&
8
WE‘H 19'5 ZF}D 20‘5 21‘(] 2\‘5 22‘3 22‘5 23'0 23‘5 '_74‘0 24'5 QE:DRE\EN‘\MTHME‘ImH\] ZH‘D 2[}5 2|‘ﬂ 2\‘5 22'(] 22‘5 Zl‘ﬂ 23‘5 QAIDH:\ENIMITHMEYNH\Y
No. MName R Peak Area Area ‘Width No. Name R Peak Area Area Width
(Y units*ms) (%) (Y units*ms) (%)
1 unknown 2017 4491403198 29.505 0.763 1 unknown 20.23 1433508.483 50 277 0.757
2 unkneivn 2262 10730874.023] 70.495 0828 2 unknown 2264 1417698 784 49723 0839

Figure S25. HPLC Data for (S)-4m following m-CPBA Oxidation

LC DATAFILE

LC DATAFILE

25 Feb 2025
11 Mar 2025
Filo Na st i ac ukchemistryiservices\Chiomatagraphy\GDCSHPLAG 1100120250214_BMSSS_ADH_8515_511_STD_PURE
|Fno Name ‘istorage york ac.ukichemistyiservices\Chromalography\ CDCSHPLCAG 1 100120250212_BIMS59_511_PURIFIED_85_15_ADH | e e o matography! _BIAS9_ADH_8515_511_STO_|
2025.07.14 19-13-051SUL FOUMINE RECOVERED Didad 1A ch Titie LC DATAFILE
| zttie LC DATAFILE I Sampling Rate 150

|sampting Rate 150

Sample Name STD_SO

Detector UV (254 nm) Detector LV (254 i
dadihch dadihen H
H Oy N-CN §
2 Z H
2 N S £
] TN s
P | Me 8
& g
= 4 ©
H Oy N-CN i FsC g
£ O, ,N-CN NS, rac z
H N NN o
2 [N , Me
S Me =
= 4
z F;C
2
1
g
H
g
£
a
3
&
T T T T T r T T T T T T T r T T T T T T
195 00 205 210 215 20 215 230" Relention Time (min) 200 205 210 215 220 225 230 215 24.0 Retention Time (min)
Ho. MName n Peak Area Area ‘Width Na. Name R Peak Area Area Width
o unis'ms) | () Cunts'ms) | (%)
1 unknown 1994 [6951255341 | 94733 0750 1 unknoun 2029 | 1493509483 | 5077 0757
2 unkaown 2234 | 386475706 | 5267 e 2 unknown 2264 | 1417ase7e4 | 49723 0038

Figure S26. HPLC Data for (5)-5m
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LC DATA FILE LC DATA FILE
11 Mar 2025 P
i 7
e e g Y S OCSHPLCAG1 100,20Z30217_BAESR_ADH 8020 ETHYL REC ‘ Filo Narmo 2 york s cherlrsenicesCivo DCSHPLCAGT10020250217_BMB58_ADH_8020_ETHYL_STO |
:::m Rate ::oDAT - [ itie LG DATAFILE |
— [ samping Rate 150 1
Detostor UV (254 | Dotoctor UY (25 om CN
dad1A.ch £ -
g dadia.ch N
i CN i
2 | s S
- .. H ~
g N, / H Et
= W\ 5 H
g .S g £
] WEN = 5
Et : H
g a
= o rac
] £
et
H
g
]
a
8
b=
3
135 140 145 150 185 Retention Time (min) 135 10 s 180 185 Refention Time (min)
No Hame [ Peak fres | Area Width, o Name R Peacrea | frea Wit
(Y units*ms) (%) (Y units*ms) (%)
1 unknown 1390 | 876894500 | 4 145 0539 unknown 1385 | 3645706696 | 49118 0541
2 unknown 1450 | 490156531 | 35855 0586 unknown 1486 |3r7eTozezd | sves 0585
LC DATAFILE LC DATAFILE
11 Mar 2025 11 Mar 2025
Filo Namo. \storage ok ac ukichemistsenices\Chromatography\COCSHPLGAGT100120250217_BM059_ADH_8020_ETHYL_REC Filo Namo tstorage york ac UKichemistry\senvices\Chromatography\COCSHPLCAGT 100120250217_BM359_ADH_a020_ETHYL_STD
2025.02.19 14-44.56150. REC.Didad 1A, ch 1909.56-19150 STD DidadtA.ch
Title LC DATAFILE Title LC DATAFILE
“Sampling Rate 150 ‘Sampling Rate 150

Sample Name SO_REC

Sample Name SO_STD

Detactor UV 254 nm) Detoctor UV (254 )
dadiA.ch dadiAch H
) - £ - E
2 N-CN £ ON N-CN ¢
WO 5 S s
£ Et = 2
] = Et g
S = =
e 1 ]
~ =
s rac |
i
g
5
&
2
&
' 170 ! ' 180 ' i85 ' 190 ' 195 Retention Time (min) 165 ' 70 ' 175 180 ' i85 ' 80 Retention Time {min)
Na. Name R Peak Area Area Width Mo MName R Peak Area Area Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 unknonn 1728 | 298568412 | 24768 0643 1 unknown 1707 |1071461.334 | 49829 083
2 unknonn 1870 | 90es0016g | 7523 0684 2 unknown 1855 | 1078795508 | so.7t (1T

Figure S28. HPLC Data for (S)-5n
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LC DATAFILE

LC DATAFILE

11 Mar 2025 11 Mar 2025
Filo Namo. \storage york oC:  B959_ADH-_NPR_ENZ 2024-12:02 Filo Namo Vstorage york oC: _BMBSO_ADH._NPR_ENZ 2024-12.02
18-43-29\N-PR-RECSM D\dad 14 ch 18-43-29\N-PR-SM-STD Didad14 ch
Tite LC DATA FILE Title LC DATA FILE
Sampling Rate 150 Sampling Rate 150
‘Sample Name n-pr1ecS\t Sample Name rpr-Shsid
Dotactor UV (254 ) Dotoctor UV (254 )
B s
dad1A.ch é dad1A.ch g é CN
£ H £ N~
g z i I
H £ H Se
2 e
& 5 H nPr
! H 5
g
£ rac
]
&
a
580 585 590 595 60.0 605 610 615 620 625 630 635 BAI 0 645 650 Retention Time (min) CIE 5‘5 BID 6‘1 BIZ 6‘3 6‘4 6'5 6‘6 RE‘EI"\MGH‘TH"E {min)
No. Name R Peak Area Area ‘Width Ho. Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 anknown sse0 | 11easie 01z | so3s 2169 1 unkaonin s967 _|4seresnan | 47961 2300
2 unknoiwn 6251 920944 462 43 661 2386 2 unknown 6247 4978043 518 52039 227
12 Mar 2025 12 Mar 2025
File Namo \storage york ac DCSHPLOAGT _BME55_ADH_60_10_PR_SO_STD Filo Name_ \storage york ac DCSHPLCAGT _BMB59_ADH_80_10_NPR_S0_STD
2025.02.25 17.31- 19ISULFOXMINE. RECO DigadiA.ch 2025.02.26 17.31-19SULFOXIMINE STD DidadiA ch
Tite LC DATAFILE Titte LC DATAFILE
Sampling Rate 150 Sampling Rate 150
Deteetor UV (254 Detector UV (254
dad1A.ch O\ N-CN dad1A.ch g O\
N\ £ g
N\ \ EH z
n-Pr § :
2 5
E § 8
f i ! rac
g
g
8
g
8
8
i
H
5
2
2
*
e AR e paaaasaaas saand: ey T R P MR ARy T YA ARADY PAARRRaST P SARR aaane: ey
25 330 335 340 345 350 360 %5 370 Relention Time (min) 325 330 335 340 345 380 385 380 Retention Time {min)
MNa. Name " Peak Area Width Mo Name R Area Area Width
(¥ units*ms) (¥ units*ms) (%)
[ anknown 3011 | 1071098557 1361 1 unknonn 3368 | 1152487564 | 49385 1280
2 unknonn 3585 |2614873.135 1318 2 unknonn 3525 | 1181184769 | 50615 1240

Figure S30. HPLC Data for (S)-50
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LC DATAFILE LC DATAFILE

12 Mar 2025 12 Mar 2025
File Name — istorage york bC 120_BM959_ASHT030_IPRSM_STD 2024-11-28 Filo Name  Vstorage york rlography\COC! 126_BM959_ASHT030_PRSI_STD 2024-11-28
10-41-47UPR_SM ENZ D\dad14 ch 10-41-47\PR_SM STD Didad14 ch
Titlo LC DATAFILE Titlo LC DATAFILE
Sampling Rate 150 Sampling Rate 150
Sample Name Pr_SM Enz Sample Name P1_SM_Std
Detoctor UV (254 nm) Detector UV {254 |
dad1A.ch R dadiA.ch ’CN
s s N
£ H
£ H [
3 5
i : S<.
2 2 iPr
2
&
i
.. rac c
/ H
5
iPr 5
B
: ¥
H
g
f
"
&
2
7 28 29 30 31 32 33 34 35 36 37 38 39 40 Retention Time !nn‘n\ 2 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 Retention Time (min)
Na. Name R Peak Area Area Width Mo Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 unknoin 2821 | 802583042 | 62779 1621 1 unknown 2897 | 1493505375 | 50170 1772
2 unkneivn 3949 475846.081 37221 2539 2 unknown 4012 1483381250 49830 2812
22 Mar 2025 22 Mar 2025
Filo Name. \slorage york BM858_ISOPROPYLSTD_7030ADS | Filo Name  Vislorage york oC BMG59_ISOPROPYLSTD_T030ADS
2025-03-22 19-49.01USOPROPYLREG Didad1A ch 2025-03-22 19-49-01\STD Didad 1A ch
Titte LC DATAFILE | [itte. LC DATAFILE. |
_Sampling Rate 150 ] [Sampling Rate 150 ]
“Sample Name_sopropyirec ‘Sampla Name 1d
Detoctor UV (254 nm) Detoctor UV (254 nm)
dadiA.ch dadiA.ch
\\S/, \\S 'y
[: j\\‘ Y [ j
H
H
5 rac
& H
& H 5
4 8 3
g o
4 Q
£
£
§
T B 2 B 2 % 2% P 25 Retention Time (min) 17 ) 0 20 E) 2 % 2 2% "Retention Time (min)
No. Name ® Peak Area Area Width No. Name R Peak Area Area Width
runts'ms) | ) ¢ unts'ms) | (2%)
1 unknown 2349 | 13302719 | 1427 1106 1 unknown 2359 | 1292003500 | 50270 1213
2 unknewn 25.57 1035566.812 88.573 1270 2 unknewn 2580 1278138750 49.730 1273

Figure S32. HPLC Data for (5)-5p
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LC DATAFILE

12 Mar 2025

LC DATAFILE

Fife Name  \istorage york.
20241125 17-22.09)

oC:
SM ENZ MCPBA 2 DidadiAch

125_BM859_5224SMMCPBA_2_ADH8515_493-1

Title LC DATAFILE

9 May 2025
‘ File Name- age BIS59_CYCLOPROPYLSTD_8515ADH
20250320 17-252M\CYCLOPROPYLSTD D\dad14 ch
Title. LC DATAFILE I

Sampling Rate 150

[ samping Rate 150

Sample Name 522/ SM_ENZ mcpba 2

Detector UV (254 nm|

Sampte Name Cyclopropyistd

Detoctor UV (264 nm)

s
dad1A.ch H dadthch
3
8
0, ,N-CN o N
3 'S CeN
,
”,
g § H
H rac g g
5 H 3
a 1
g g g
= s =
I
T T T T T T T T T T T T
17.0 180 185 190 195 Retention {min) 155 16.0 1865 175 180 18.5 Relention Time (min}
Na. Name R Peak Area Area Width Mo. Name R Peak Area Area Width
(Y units*ms) (%) (Y units*ms) (%)
1 unknoin 1771 | 539808834 | 32687 0671 1 unknown 1690 | 107921573 | 48110 0635
2 unkneivn 1858 1099304 581 67313 0696 2 unknewn 1770 1164031.677 51.890 0.654
22 Mar 2025 22 Mar 2025
Filo Name. \istorage york |_B959_CYCLOWHSTD_STD_ADH8713 | Filo Name Vistorage york B958_CYCLOPROPYLSTD_8713ADH
2025.03-18 15-15-491REC_SO D\dadiA ch 20250322 16-22-4T\CYCLOPROPYLSTD Didad14 ch
Titte LC DATAFILE. | [ite LC DATAFILE |
_Sampling Rate 150 ] [sampling Rate 150 ]
“Sample Name Rec_S0 Sample Name Cyclopropyisid
Dotactor UV (254 nm) Detector UV (254 nm;
dadiA.ch dad1A.ch
N\ W N
S< : /S CN
A\ \
é rac
g 5 5
8 H 2
g E] 5
; : g
1
s
H
3
b3
175 180 185 190 195 200 205 20 215 20 "Retention Time (min) 180 185 | 190 | 195 | 200 | 208 = 240 | 215 | 220 Retention Tme (min)
No. Name ® Peak Area Area Width No. Name R Peak Area Area Width
Vuntsms) | (%) (v unts'ms) | (%)
1 unknown 2102 [ 1953724365 | 85675 0788 1 unknonn 2119 | 1084662857 | 46631 0768
2 unknewn 2202 326675663 14.325 0849 2 unknewn 224 1156315498 51.369 0789

Figure S34. HPLC Data for (S)-5q
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LC DATAFILE

LC DATAFILE

12 Mar 2025 12 Mar 2025
File Name Uistorage york ac. \k\cMmlslr‘f»smlces\ChlmndogvzpthDCSHP\.CAG1|Dn\20250217 BM59_ASH_65_35 CH2PH_RECSM File Narme \storage york ac ukichemistry\services!\Chromatography\CDCSHPLCAGT 100020250217 _BMS59_ASH_65_35 CH2PH 2025-02-18
2025.02-18 16-58-24i5M REC Dirfad 1A 09.58.585M_STD D'dad1A ch
Title LC DATAFILE Title. LC DATA FILE
Sampling Rate 150 Sampling Rate 150

Sample Name SM_REC

Sample Name SM_STD

Detoctor UV (254 nm) CN Detoctor UV (254 - NC
dad1A.ch H l{l . dadiA.ch H \N
H \\S/ H 1]
g g w :E: S
£ R &
g =
g : 5 i
g s H £
] i . E
i g
= @
3 rac o
&
/\ g
e S S S R S TRetertion Tme (min) 35 34 35 %6 a7 38 38 a1 4245 45 Relention Tme fmin)
Na. Name R Peak Area Area Width Mo Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 anknown 52 |som0iazo0 | arez 2054 1 unkaonin 5056 [157699 625 | 50148 2108
2 unkneivn aa 4215122 681 58178 2532 2 unknown 4220 1567083 500 49852 2555
LC DATA FILE LC DATAFILE
12 Mar 2025 12 Mar 2025
Filo oo otcrag jork 2 Ukchemity\sences ChvomalograpyCOCSHPLCAGT 10020250217 _BES9_ASH_65_35_CH2PH_REC FllaNema  Setoraga. ok e o eyt ography\CDCSHPLCAGH D0R0250217_BMOSS_ASH_85.36. CH2ZPH_S0
2025.0-18 151150150 REC Ddad 1D
Title LC DATAFILE
Tite LC DATAFILE TR
‘Sampling Rate 150

Samplo Name SO_REC
Detector UV (230 ]

dadiD.ch

2528, 10.1551 unknovin
Z
2
( )
T
0

Sample Name SO_STD!
Detoctor UV (230 nm)

dadiD.ch

O\,N CN
S\_-Ph

rac
g
] H
o g
g £
z Z
g
b -3
_E &
&
g
&
&
24‘ o 245 25' 0 255 26‘ 0 265 TI 5 28 0 25‘ 29 o 2‘]' Ra\ar.[ml\ Time lnmw 23 24 25 26 27 28 29 30 Retention Time (min)
No. Name R Peak Area Area Width Mo. Name R ak Area Area Width
(Y units*ms) (%) (¥ units*ms) %)
1 unknewn 25.28 609308.438 77.900 1331 il unknown 3.3 2086113.875 50425 1381
2 unknown 29.58 172859.953 22100 1470 2 unknewn 20.39 2031258.750 49575 1.551

Figure S36. HPLC Data for (S)-5r
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LC DATAFILE

LC DATAFILE

12 Mar 2025 12 Mar 2025
File Name \istorage york. DC: 3_BME59_523_RACE_ENZ_ASH_70_30 File Narme \storage york. DC: _BMOSS_523 RACE_ENZ_ASH_70_30
e e o P T T o
Title LC DATAFILE Title LC DATA FILE
Sampling Rate 150 Sampling Rate 150
Sample Name 523 product Sample Name 523 racemic
Detector UV (254 nm| Detector UV (254 nm|
dad1A.ch CN dad1A.ch CN
o N i '
N £ o\\ ’/N
S 5
N 2 S
] N
Me : : Me
g £
H & 5
H ) H
£ s
= o
g 8 rac
g s
:
H
£
5
:
g
2
24‘ 0 245 250 255 260 265 270 275 280 38‘5 25‘ 0 29'5 300 305 Retention Time !n‘lm\ 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 Retention Time {min)
No. Name R Peak Area Area ‘Width Ho. Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 unknown 25.02 1674195375 80 211 1819 1 unknown 2503 1942035 500 49.738 1887
2 unknoiwn 2983 413037687 19789 1858 2 unknown 2949 1962466.500 50262 2378

Figure S37. HPLC Data for (S)-5s
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LC DATA FILE LC DATAFILE
12 Mar 2025 12 Mar 2025
Filo Namo. \storage york DCSHPLE _BME59_dNOZIPR_REC_ADH_8020 Filo Namo \storage york DCSHPLE, _BMS59_ANGZIPR_ADH_80202025.03.04
20250304 16-68-5TSULFILIMINE REC Diad 1Ach 14-36-08ISULFILIMINE_STD Didad 1A ch
Tite LC DATA FILE Title LC DATA FILE
Sampling Rate 150 Sampling Rate 150
Sample Name SUlilmine Rec Sample Name Sulfimine_STD
Dotoctor UV (254 nm Dotoctor UV {254 nm _.CN
dad1A.ch g dadiach g N
z H g
g g s ~:
: CN : H iPr
g | . o H
5 N . s 2
= A\ / = i O,N
! wSS 1 g 2
iPr g rac
O,N
H
H
g
£
g
2
=
8
&
18‘0 13‘5 19‘0 15‘5 ZG‘U 23‘5 R:ter‘\llnn“me!mm\ ‘W‘H 1':5 15‘0 15‘5 19'(! 15‘5 ED‘D 20‘5 ?I?etenlmnTum‘almm\
No. Name R Peak Area Area ‘Width Ho. Name R Peak Area Area ‘Width
(¥ units*ms) (%) (¥ units*ms) (%)
1 anknown 757 |1seszesnitz| _s176 [ 1 unkaonin 1772 |s0s0s4z2et | 4946 0513
2 unknoiwn 1961 1246664200 8.234 0951 2 unknown 1921 6160592.194 50511 0933
12 Mar 2025 12 Mar 2025
Filo Name._ \storage york CSHPLOAGT _BME50_4NO2IPR_REC_ADH_6020 Filo Name  \storage york DCSHPLCAGT _BM359_AND2IPR_ADH_8020 2025-03-04
2025.03.04 16-48 5TSULFOXIMINE REC DidadiA.ch 14-36-08ISULFOXMINE_STD.Didad1ch
Tite LCDATAFILE Titte LC DATAFILE
‘Sampling Rate 150 Sampling Rate 150
Detector UV (254 nm) Detector UV (254 i) O -
dadiAch dadiAch H B N\ I,N CN
H H
H H
0. ,N-CN : : Nip
N7 § g IFr
g 2
" & &
YN s g & OoN
iPr : g &
E rac
O 2N 8
E
g
b
&
}
£
g
H
H
z
b
|
2]‘ 5 24‘ 0 24' 5 25‘ o 25‘ 5 Zﬁ‘ 0 28‘ 5 2‘; 0 2‘7‘ 5 YBI o 25‘ 5 Re\éhllﬂﬂ Tllﬂé (min) 22' 5 23‘ 1] 2;“ 5 24‘ 0 24‘ 5 25‘ 0 25‘ 5 EC! 0 26' 5 2“ 1] 2‘7‘ 5 25‘ o 25‘ 5 ‘PE\EN\CI;Y Time ln:m]
MNo. Name " Peak Area Area Width Mo Name R Peak Area Area ‘Width
(Y units*ms) (%) (Y units*ms) %)
1 unknown 272 | seaiessz | sam 1048 uknown 2352 |isramzaaro| dsses 1221
2 unknewn 26.89 6889129 486 94717 1221 unknown 26.72 15864052 734] 50112 1234

Figure S39. HPLC trace for (S)-5t
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LC DATAFILE

17 Mar 2025
File Narre \storage york. DC: _BMS59_4CF3ETHYLSMPAPER(1)_ASHT030
LC DATA FILE 20250317 10-04-40'STARTING Difa1A ch
Title. LC DATA FILE
16 Mar 2025 | Sampling Rate 150
File Name. )ata\250313_BMS59_CF3ET_ASH7030 2025-03-13 Samole Neme Sarii
16-36 47\ENZ_SM.Didad A ch Detecior UV (254 nm)
[re_LcoaTariE | dat1ach CN
[Detector UV (254 nm) P
UV Trace Banawidth 4 nm N
dadihch "
. S<
E Et
5
2 s
g : FsC
° FsC : rac
o 5
g :
1 5
E
g
IS
140 145 150 185 160 185 170 175 180 185 Retention Time min)
T T T T T T T T T T T T T T
135 149 145 15.0 155 16.0 165 170 Retention Time (min) g N W® Foak Aroa e i
I Ne Name: [ Peak Area Area Wicth (¥ units"ms) (%)
{ (¥ units*ms) ) 1 unknown 1483 | 5041831055 | 51177 0931
{ 1470 | 2261018600 | 100,000 0856 | 2 unknown 1729 | 4803944916 | 48823 1346

unknwn

Figure S40. HPLC Data for (5)-4u

LC DATAFILE

LC DATAFILE

16 Mar 2025 16 WMar 2025
‘ File Narme \starage. york Datal250313_BMS59_CF3ET_ASH7030 2025-03-13 | ‘ File Name Vistorage york }_BMIZ59_CF3ET_ASH7030 2025-03-13
16-3642ENZ SO Didad1E ch 16-36-421S0-5TD D\ag1E ch
(e LcoataFIE | (e tcoatarie ]
[(petector UV (280 nm) [(petector UV (280 nm)
UV Trace Banawidth 16 nm UV Trace Bandwisith 16 nm
dadiE.ch dadiEch O\\ ,’N-CN
Oy N-CN Et
WUN H F3C
H
Et ] H rac
5 g H
F3C g 4 g
& & 5
H i H
1 ©
£
£
5
2
o
T T T T T r r T T T T T T v T T T T
130 135 140 145 150 155 160 165 Retention Time (miny 130 135 140 145 150 155 160 165 Relention Time (min)
o. Name ® Peak Area | Area Width o Name " Peak Area | Area Vi
(¥ units*ms) (%) (¥ units*ms) (%}
T unknonn 1379 | sime0s7 | 1709 0705 1 unknawn 1368 1438095703 | 49777 2
2 unknown 1563 | 1973251180 | 98291 0881 2 unknawn 1570 | 1450589304 | 50223 0854

Figure S41. HPLC Data for (5)-5u
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LC DATAFILE

LC DATAFILE

22 Aug
- - File Name C\PROGRAM FILESACD641004-0101 1
File Name \istorage york.ac CiDatal11042024JDGSS8_ 230R 2024-04-11 o ot
09-15-331001-0101 Didad 1A ch
Tvoe HELC Points Count _3345
Points Count._3854 Date Stamp __11-Apr-24,09.4544 |
Date Stamp ___ 11-Apt-24, 09 16:34 Date 11 Apr 2024 10.08:06 ]
Date 11 Apr 2024 09.42.20 Titlo LC DATA FILE
Titlo LC DATA FILE Comment 2302
Comment 30.1 ing Rate 150
150 Internal Name _ 004-0101 1
DetectorLag 0 DetectorLag 0
Short File Name dad1 ch Short File Name 004-0101_1
Sample Data 230« f I’r\_S,,U Sample Data 2302
[instrument UV detector (254 nmiColumn ] ; [ UV detector (254 nm)Column ]
dad1Ach 2 g =N 004-0101_1 x
g = g
& " g P 9]
o 5t i-Pr.
5 5 g -t
a:; 2 2 |
1 =N
o
=
2
k3
©
5
@
T T T
7 8 9 10 11 12 Retention Time (min) S ——— : 7 i ;
No. Name ® Peak Area Area Width 1 8 9 10 11 12 Retenfion Time (oin)
(Yunits'ms) | (%) No. Name [ Peak Area Area Width
1 s 691 [39590064.697) 48.689 0383 (Y units'ms) (%)
2 R 1019 [41722567.891 51311 0406 1 S 9.01 387839.969 0.979 0279
2 R 1024 |39222056.000]  99.021 0.387
23 Aug 2024 Name C\PROGRAM FILES\ACD541003-0301 1
File Name \istorage york.ac. i " 5CSPACI JDG558_HEX95_IPAS_IBNS 280-1 s HPLC
2024-06-14 15-33-061001-0101 D'dad1A.ch its Count 3752
Type HPLC \Stamp  14-Jun24 143854 |
Points Count 2557 . 14 Jun 2024 150358 |
Dato Stamp __14-Jun24 153411 LC DATA FILE
Date 14 Jun 2024 1551:16 iment 2781
Titlo LC DATAFILE 150
Comment ___280-1 ‘nal Name 0030301 1__|
150
Detectorlag 0
Short File Name dad1 ch Sepmzel 1
Sample Data 280-1 P o ‘ument__UV detector (254 nm)Column
[nstrument UV detector (254 nmiColumn ] \S/’ 003-0301_1 %
dadiAch i B
=N i
2 e
2 % “Plag-0
o o = b=
8 o e i
@ 2
g £ ' =N
5 @
1 o
e f
@
Rac 8
3
& F
e T IR N 5 6 7 8 89 10 11 12 13 14Retention Time (min)
No. Name ® Peak Area Area Width No. Name ® Peak Area Area Width
(Yunis'ms) | (%) (Y units*ms) (%)
1 757 | 353731213 | 47.434 0.242 1 s 750 79921461 0292 0.238
2 1072 | 391997.023 | 52566 033 2 R 1054 |27265688.000] 99.708 0.368

Figure S43. HPLC Data for (R)-12b
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LC DATAFILE LC DATAFILE

22 Aug 2024 2 Aug 2024
FileName  \storage york.ac ukichemistr )_JDG558. 20240510 File Name ” . i yvT
08-15-071001-0101 D\dad1D. e 05 Didadi ch IDCSZS HIRALZRA0510
Type HPLC 5 HPLC
Points Count _4501 Points Count 4501
Date Stamp __10-May-24 082017 Date Stamp___10-May24 09,2917
Date 10 May 2024 08:5024 ate 10 M
Title LC DATAFILE itle LC DATAFILE
Comment 56-1 1
150 150
Detector Lag__0 Detector L
‘Short File Name dadiDeh i-Pr__.0 Shor File Name dad 1D ch
Sample Data 2561 57 Samplo Data 2551
Linstrument UV detector 230 nmiColumn [ Linstrument UV detector (230 nm)Column
» ] dad1D.ch &
dadiD.ch 2 i 2 i-P 0
g H FPlags
g o s
g g g ‘
& g & =N
b 3 =
1 & 0
cl g
g
T T 7 7 T
d s - - - - : - - - 10 2 ) Retention Time (min)
5 6 7 3 ) 1 1112 Retention Time (min o, Name ® Peaivea | Area
No. Name ® Peak Area Area Width (imae) | ()
(Y units’ms) (%) [ S| 781 143660344 | 1166 0.249
1 s 755 14106770325  49.011 0281 [2 R 1151 96834 0392
2 R 1086 [14676106.567 50989 0387
i LC DATAFILE
File Name a JDG558_HEX95_IPAS_IBNS 278-280 23 Aug 2024
2024-06-14 13-45-231002-0201 Didad 1A.ch
Type HPLC File Name a x JDGS58_HEX95_IPAS_IBNS 278-280
Points Count__3752 2004-06-14 13-45-231004-0401 Didad A ch
Date Stamp __14-Jun24 141238 Type HPLC
Date 14 Jun 2024 14:37.47 3751
Title LCDATAFILE te Stamp __14-Jun24 150509
Conei 80 te 14.Jun 2024 153012
Sar 150 itle LC DATAFILE
Dotector Lag__0 P 0 Comment___278.2
Short File Name dad1A.ch L L 150
S DetectorLag__0
I o Daty a“v“ —— I Short File Name dad1A ch
Instrument UV delector (254 nmiColumn
L % =N 2782
dadihch @ Linstrument UV detector (254 nmiColumn ]
dadi.ch “Pra -
2 H Pra .0
8 « g §
& = s
& 3 M
® 2 5 =N
1 g pe
8 o
< Br '
Rac 2
8 Br
2
3
T T 7 T T %
8 s 10, 1 12 13__ Retention Time (min) T e
No. Name [ PeakArea | Area Width s 8 10 12 14 16 Retention Time (min)
(Cunits'ms) | (%)
No Name ® Peak Area | Atea Width
1 s 837 |sr2r347717| 49914 0270 r—
2 R 1265 | 5747046661 | 50086 0402 7 = ™y T T 7T
2 R 127922506236, 99,568 0433

Figure S45. HPLC Data for (R)-12d
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LC DATAFILE

23 Aug 2024
File Name c: | ESWACD64.002-0201 1 ]
Ty HPLC
Points Count 3751
Date Stamp ___12-Jun-24 133859 ]
o 12 Jun 2024 14.04.04 ]
Titlo LC DATA FILE
Internal Name _ 002-0201 1
Dotector Lag
‘Short File Name 002:0201_1 -Pr._.0
76.2.1005.95 S
U
Instrument UV detector (254 nm)Column P N
00202011 &
3
g
- o
N @
H 8
g CF3
e
T T T T T T T
i) & 10 1 14 Retention Time (minl
No. Name R Peak Area Area Width
(Y units*ms) (%)
1 s 740 [6410659332 | 49925 0247
2 R 1549 6429920197 50.075 051
22 Aug 2024
File Name _ \storage york.ac. }_JDG253 AND 2441BN5 20240503
n 21,0101 Didad 1A c1
Type HPLC
Points Count 3035
Date 03-May24 140601
Date 03 May 2024 14:26:16_
Title LC DATAFILE
Comment ___JDG-2531
Rate 150
Detector Lag_
Short File Name dad1A ch i-Pr., ,/O
JDG. 1 S
[instrument UV detector (254 nmiColumn ] INIJ
dad1A.ch 2 =
4 o
g s
& &
S ]
i ©
o
OMe
3 T T T T T T T
0 2 4 [ 8 10, 2 14 Retention Time (min)
No. Name R Peak Area Area
Yunits'ms) | (%)
1 S 10.08 3743367 691 49.951 0.345
2 R 1278 3750686417 50.049 0.428

Figure S47. HPLC Data for (R)-12f

LC DATAFILE

23 Aug 2024
File Nome  \atarage vk Ukchemistysenices Chiomataaph/\CDCSP AC DA 004202410 GSS0_274-276-IBNNS-65-5 2024-06-12
131745001 2101 Digatiach
7 Pl
oini Count 3751
te Stamp___12-0un24 131217
e 12 un 204 135722
e LC oATA FILE
omment 276110595/
150
torLog_0
hortFile Nare dad i ch -Pr. .0
Sample Data 276-1.ibn5-95/5 ?
Instrument UV detector (254 nm)Column ] M
asdincn " =
d «
i 2
MeO
FA A M S Retehton Tind
o Nome R [Pesies | Aea | wian
(Y units"ms) (%)
(| s [ o _[rsowaszs| s | osm |
=1 ® [inar [rmeresa] sese0 | oarr |

S92

LC DATAFILE

23 Aug 2024
FileName Vst AC 8_274 20240612
1311-151004.0401 Didad1A ch
Type HPLC
Points Count 3751
Date Stamp 12-Jun-24, 143225
Date 12 Jun 2024 14:57:28
Title LC DATAFILE
Comment
150
DetectorLag__0
Short File Name dadiA ch
‘Sample Data 27520059 N
Llnstrument _uv detector 254 nmicol | i-F I\S,,U
dadiA.ch & y
H =N
0
o
: CF,
g
T8 6 10 11 131415 16 _Relention Time (min)
No, Name ® Peak Area | Area
unis'ms) | (%)
1 S 7.42 368944.188 1.060 0.241
2 R 15.36 34430560.000] 98 940 0571
22 Aug 2024
File Name. ac. P 3_JDG253 AND 244-11BNS 2024-05-03
14-3034022.0101 Didad 1B
Type HPLC
Points Count 3751
Date Stamp 03-May-24 1431:37
Date_ 03 May 2024 14:56:40
Title LC DATA FILE
Comment____JDG-253
it 150
DetectorLag__0
Short Filo Name_dad 1B ch
JDG2532
[instrument UV detector (254 nmiColumn ]
«
dad1B.ch g Pra_.0
: s
8
5 =N
o
1
®
3
5 OMe
g
T T T T T T T T r T
9 5 10 15 Retention Time (min)_
No. Name ® Peak Area | Area
fnits'ms) | (%)
1 S 10.05 58404.350 0.995 0321
2 R 12.57 5812037.201 99.005 0419
LC DATAFILE
23 Aug 2024
FileName  \storage yark a0 % 20240612
13-11-15003-0301 Didad 1A ch
Tipe HPLC
Points Gount 3751
Date Stamp __12-Jun24 140542
Date 12 Jun 2024 14:30.46
Tite LC DATAFILE
Comment
150
DetectorLag 0
dadiich
Instrument UV delector (254 rmColumn
dadiAch g,
2 1Pra .0
§ E
g [0
S =N
]
»
z MeQ
Y N A L Time (min)
| No. | Name. ‘ ® Width |
1 5 [ [ETI|
=1 R [ v |




Figure S48. HPLC Data for (R)-12g

LC DATAFILE

23 Aug 2024
File Name 101 1 ]
o e LC DATAFILE
4501 23 Aug 2024
Date Stamp __18-Jun-24 15,5845 I
s 1B 24 185045 i i CPROGAE ESACOs 021 1 ]
Tt LCOATA FILE e —
Comment ___281RAC | Date Stamp __16-Jun28 163059 ]
150 Date 18 Jun 2024 17,0104 ]
Intornal Name _001-0101 1 Tito LC DATAFILE
Dotector Lag 0 -Pr.__ .0 Comment 281
Short File Name 001:0101 1 gF Rate 1
i 1 tornal Name 0020101 1
Pttt atese Pt imotan =N Short i e 05751 T
001-0101_1 .
§ @ Instrument UV defecior (254
3 2 00201011 o
g 2 g
1 - 2
1
°
20 2 2 25 2% 25 Retention Time (min)
o Name ® Peak tea | Area Width 1 T ) y s Retention Tyne (min)
(Y units*ms) (%) ‘ No. Name 3 | Peak Area Area I
1 R 2125 |3859653750 | 50071 0726 (Vuntme) | (%)
=1 s T 2as1 [avssrzoss | ame0 | osso |
LC DATAFILE LC DATAFILE
23 Aug 2024 23 Aug 2024
il File Name storage. york. JDG_260-2 AND 264-2 2024-05-17
¢/eN|me zp\tzosw;us AACDK SAH THIOLRACEMIC 80 20 1| 15.27:14120240514 SAH THIOLRACEMIC 80 20 Didad 1A ch = =
ype
g Type HPLC
1 Points Count 2251
Date Stamp __17-May-24, 13:47:41 Dote Sty \TMEPATSETE
Date 17 May 2024 14.17.44 Dote 17 May 2034 1546323
Title LC DATAFILE Title LC DATAFILE
Comment 02405170DG265.1 Comment 0240517J0G260
Sampling Rate 150 150
Internal Name 20240514 SAH THIOLRACEMIC 80 20 1 Dotector Lag 0
Detector Lag_0. Short Fife Name dad 1/ ch
‘Short File Name 20240514_SAH THIOLRACEMIC 80 20_1 Pr... - ]
“Sample Data 20240517JDG2651 o]
Instrument UV detector (254 nm)Column 1 dadiAch x
20240514_SAH_THIOLRACEMIC § 201 Me. -N g
& z @
8 8 3
5 5 g
2 ° 1
= o
K o
®
g
R g
85 | 90 9% | 100 105 110 115 120 Relention Time (min)
No. Name R Peak Area Area Width
8' ! é 1b lli 1'2 |I3 7 |I4 : R‘ teoti ‘T L Dt =
elention Time (min) =
1 s 1207 | seavset | 1747 0392
[ Name ® Peak Area | Area Width
Vakenn | 0 2 R 1051 |3t7asee2178] 96253 0392
1 R 1063 |31537283.936] 49423 0393
2 s 1215 [32273045.654] 50577 0443

Figure S50. HPLC Data for (R)-12i
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LC DATAFILE

23 Aug 2024
FileName  \t « i 3_JDG558_H5_IPAS_IBNS_340R 2024-08-08
12.26-11120240607 SAH K DidadiAch
Type HPLC
Points Count 4309
Date Stamp __08-Aug:24_ 122714
Date 08 Auq 2024 12:56.0
Title LC DATAFILE
20240807 JDG 340R IBN59S:
150
DetectorLag 0
Short Fife Name dad 1A ch -Pr (8]
Sample Data 20240807 JDG 340R_IBNS955 h “\-S-ﬁ
Instrument _UV detector (254 nm)Colume ?
dadiA.ch -
2 2 Me. =N
g 8
3 g
1 e
135 | 130 145 150 155 _ 160 165 _ 170 Retenton Time tmin)
No. Name ® PeakArea | Area
(Vunts'ms) | (%)
T R 1427 [11578836.365] 49921 0628
2 s 1534 [11615579.224] 50079 0643

Figure S51. HPLC Data for (R)-12j

LC DATAFILE

23 Aug 2024
File Name. C\PROGRAMFIL 0101 1 ]
T HPLC
4501
Date Stamp __25-Jun-24 145927
Date 25 Jun 2024 1529.32
Titlo LC DATAFILE
Comment ___288-1ac
i 150
Internal Name __003-0101 1
Detoctor Lag 0
‘Short File Name 0030101 1 -Pr. -0
[ S
[nstrument UV detector (254 nm)Col 1
003-0101_1 . =N
2
5
2 m
8 g
g 8
- 5
1
2
3
T T 7 T TR T
8 10 1 14 16, 18 Reteotion Time (min)
No. Name R Peak Area Area Width
(Yunts'ms) | (%)
1 R 1069 |18598514.000 49,840 0394
2 s 1453 |18717756.000] 50160 0539

Figure S52. HPLC Data for (R)-12k
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LC DATAFILE

23 Aug 2024
File Name. c SAH KS-2:-074 1 ]
Typo HPLC
Points Count__3723
Date 0840024 1256:10
Date 08 Aug 2024 132304
Titlo LC DATA FILE
Comment___ 20240807 JOG_340E IBNS955
50
20240807 SAH KS2.074 1 ]
Detector Lag 0 I
Short Fifo Name 20240807 SAH KS-2.074_1
[[Sample Data 20240807 JOG 340E 1BN59S5
Instrument _UV detector 254 nm)Column
20240807_SAH_KS 20741 o
g i-Pra, .0
g 57
4 1
F Me. =M
®
1 1 i PR b 1 10 Releryian Time (i
o Name ® PeakArea | Area Widh
 units’ms) )
1 B [ ises [ roseante | ooer | s
=1 R 15 [owsarerss] wsosr | oent
23 Aug 2024
File Name  \storage york ac JDGS58_HEXS5_IC_288 20240625
14.58-231004-0201 Didad 1A.c
Type HPLC
Points Count 3084
Date Stamp___25-Jun24 153042
Date 25 Jun 2024 155120
Title LC DATAFILE
150
Detector Lag
Short Filo Name dad A ch

mple Data 2881

Linstrument UV detector (254 nmiColumn i
~Pra. .0
dadiAch o 5=
£ ]
g =N
2
&
@
g
T R AR Ravean Ana R
6 8 10, 12 ) Retention Time (min)
No. Name ® Area Area i
(Yunts'ms) | (%)
1 R 1075 | 8884003.000 | 99536 0378
2 s 1470 | 41411766 | 0464 0502




LC DATAFILE

LC DATAFILE

23 Aug 2024 23 Aug 2024
File Name C\PROGRAM FILESACD641002-0201 1 File Name i )_JDGS58_255 CHIRAL 2024-05-10
5 piC 09.28-161004.0201 D\dad 1A
it 4501 Type HPLC
Date 0-May-24 085130 3060
Date 10 May 2024 09:21.36 Date Stamp 10-May-24, 10:00:30
Tile LC DATA FILE “Pr - 0 Date 10 May 2024 10.26.22
"Comment. 256.2 S - Title LC DATAFILE
Comment 255
i i 150
Internal Name _002-0201 1
Detector Lag.
DetectorLag 0 M
FreRy=, TTTE o Short File Name dadiA ch
2552
Sample Data 2562 i-Pr 0
Instrument UV delector (254 nmiCol o
Instrument _UV defeclor (254 nm)Column, ! A = 5%
002:0201_1 g - dadiA.ch « :
4w g M £ N
5 1 = -
& s | 2
3 2 e
g 3
z g 2 s
o = 1 -
2 g N
3 3 |
| H
Rac g S
&
2
S
= = T = 7 - T 7 5 T = = T T 15 16 17 18 19 20 21 22 Retention Time (min)
14 16 18 0 24 Retention Time (min) No. Name ® Peak Area Area Width
No. Name R Peak Area rea Width L ) (]
(Y units’ms) (%) 1 s 1575 429709.597 4809 0.520
1 s 1545 |6550722.65 | 50.05 0.602 2 R 1834 |8505791931| 95191 0741
2 unknown 18.39 6536281.586 49945 0.705
LC DATAFILE LC DATAFILE
26 Aug 2024 26 Aug 2024
File Name \istorage york ac _JDG246-2 2024-05-01 ile Name. 1321021-0101_1 ]
15-04-001011-0101.Didad 1A ch HPLC
Type HPLC 3751
3751 bate Stamp___01May-24 155433
Date Stamp ___ 01-May24 150504 bate. 01 May 2024 16:19.40 ]
bate 01 May 2024 1530.10 the LC DATAFILE
itle_ LC DATAFILE Comment_ idg-246-2
Comment 19246« s Rate 150
i 150 021-0101 1
Detector Lag 0 Detector Lag 0
Short File Name dad1A ch Fil 0210101 1
Sample Data jdg-246-1 ? [; c) Sample Data jdg-246-2
[nstrument U detector (254 nmiColumn ] u "S” Uinstrument _uv detector @54 nmiColumn ]
@ 3
dadthch § o 1 201014 g t+-Bu J'S,’O
5 @ N .
g g =N
J 8 ]
§E = | 1
S =
g
T T s 1 1 12 ¥ |‘4 15 Fetention Time (i)
9 10 1 12 13 14 15 16 Retention Time (min) No. Name. " P & Wicth
No. Name R Peak Area | Area Width (Y units*ms) (%)
{1nks's) i (%) 1 B 1445 1810994568 | 3820 0476
1 S 1339 39471130.371) 49784 0.456
2 R 13.60 [45599370.117|  96.180 0.493
2 R 1412 |3ss1378295] 50216 0494
LC DATAFILE LC DATAFILE
26 Aug 2024 26 Aug 2024
File Name e k. e 17_JDG558_300-303 RAC_IC 2024-07-17
12.26-001001.0101 Didad 1A o = = = l File Name c TIC SAMPLE 1 ]
Type HPLC Ty HPLC
Points Count _4501 Points Count
Date Stamp_ 17-Jub-24, 12:30:01 Date Stz 17-Jul-24, 13:58:02
Date 17 Jul 2024 13:00.06 Date 17 Jul 2024 14:18:30 ]
Tithe LCDATAFILE Titlo LC DATA FILE
Comment " “n' 20 RAC Comment LIC-300ENY
i 150
DetectorLag__0 tBu. .0
Gt e N ST g% Internal Name _ENZYMATIC SAMPLE 1
— 1 Detector Lag 0
File Name EN. IC SAMPLE 1
[instrument UV detector (254 nmiColumn ] =N Sotmeeticoey
Sample Data
i @ % LIC300ENY
g 2 Instrument UV detector (254 nm)Column ]
i 5 tBu,._.0
o 2 ENZYMATIC SAMPLE_1 s g%
8 g g i
8 g 2
e x 3 =N
i T &
I ]
1
-9
2
s I
T T T T T T T T T T T X 1 g
1 12 13 14 16___ Retention Time (min) 4
No. Name 3 | Area I
o %)
1 S 1335 [41594985.352]  49.110 0552 T T T T T T T T 122 T T T
2 R 1436 ‘mi 50,890 0561 10 11 12 13 14 15 16__Retention Time (min)
No. Name. ® Peak Area Area Width
(Y units*ms) %)
1 B 1339 |26509568.481| 96999 0470
2 R 1449 | 820163097 | 3001 0483

Figure S55. HPLC Data for (§)-13b
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LC DATAFILE

Filo Name_

0101 1

C
Type HPLC!
Points Count 4018

Date Stamp ___04-Jul-24, 135735

Internal Name _001-0101 1

Short File Name 001-0101_1

Date 04 Jul 2024 142428 ]
Titlo LC DATAFILE
Comment 297-RAC

t-Bu. .0
u SI’

297RAC
Instrument _UV deteclor (254 om)Column
@
001-0101_1 2 )
3
b S
I3 &
s 3
1 2
0 213 14 1 6 17 Retention Time (min)
o, Name ® PeakArea | Area Widh
(Vunts'ms) | (%)
1 B 1375 [12993885.498]  49.713 0471
2 R 1494 |13143863 525 50287 0518

Figure S56. HPLC Data for (S)-13c

LC DATAFILE

File Name. c

o HPLC
Points Count 4502

Date Stamp __29-Juk-24, 10.56:21

Date 29 Jul 2024 112626 1
Title LC DATAFILE ]
Comment :‘5;:| LBu "S”O
Internal Name _ 003-0101 1 1
Detector Lax N
Short File Name 00301011 P
3161
Instrument UV delector (254 nm)Column
003-0101_1 x
g
g 2
X 2
2 3
- 3
1 % Br
1 R
10 1 12 13 14 15 16 17 Retention Time (min)
o Name ® PeakArea | Area Wit
Yunits'ms) | %)
1 R 13.48 12139247131 49.901 0.482
2 s 1472 12187182.312 50.099 0.637

Figure S57. HPLC Data for (5)-13d

26 Aug 2024

26 Aug 2024
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LC DATAFILE

26 Aug 2024

File Name

13-30-0514-CN-50_ENZY Didad1 ch

JDG558_HEXSS_IC_297-RAC 2024-07-04

Type HPLC
Points Count 3498

ite Stamp 04-Jub24, 133105
ite. 04 Jul 2024 13:54:30
itle LC DATAFILE
omment ___297.1ac
150
Detectortag 0
Short File Name dad1A ch
I 297-12¢
[instrument UV detector (254 nmiColumn
dadiAch «
H -Bu,, g Q
3 [
N
1
o
3
2
g cl
T T T T T T T T T
10 1 12 13 14 1 & _Retention Time (min}
No. Name R Peak Area Area
(Yuns'ms) | (%)
1 S 15.02 216590.469 0812 0.486
2 R 13.78 |26472368.000] 99.188 0499
26 Aug 2024
FiloName  \storage york )_JDG558_HEX95_IPAS_IC-315 2024-07-29
12.26-461006-0101 Didad 1A ¢
Type HPLC
3001
Date Stamp 29024 1230.49
Date_ 29 Jul 2024 12:50:54
Titlo LC DATAFILE
Comment 3151
ir 150

DetectorLag__0.
Short Filo Name dad1 ch

Sample Data 3151

Instrument UV delector (254 nm)Col

T 2 +Bu, .0

i 9

p =N

M

Br

&g e s e 45 16, Retention Time (min)
o Name ® PeakArea | Area Width
i (Yunts'ms) | (%)
K| S| | 1460 |[30023378.906] 100000 | 0606 |




LC DATAFILE

LC DATAFILE

26 Aug 2024 26 Aug 2024
File Name ac )_JDG558_HEX95_IPAS_IC 2024-07-29 Filo Namo 0201 1 ]
10-55-191004-0201.D'dad 1A, Do HPLC |
Tyoe HPLC Points Count 2162 1
i Date Stamp __ 29-Juk-24, 12:52:05 ]
Date St 29-Juk24, 112737 Date 29 Jul 2024 13.06:34 |
Date 29 Jul 2024 11.57:42 Ll Sistn ]
Title LC DATA FILE e
CW ::;:.2 Internal Name _ 007-0201 1
Detector L:
DetoctorLag 0 . ST
Short File Name_dad1 ch
‘——\ 3152
fo Data 316-2 Instrument UV detector (254 nmiColumn
[instrument UV detector (254 nmiColumn t-Bu g 8] P &
dadiAch 2 - 2 t-Bu, .0
2 « y H 5%
i} = =N & 1
s S 3 =N
= & >
g = 1
> S
i s
o
8
CF g
3 < CF;
T T T T T T T T
5 6 7 8 ] 10 1 Retention Time (min)
T ‘. T T T T T T No. Name L3 Peak Area Area
6 7 8 10 11 12 Retention Time (min) Cunits'ms) | (%)
No. Name ® Peak Area Area Width 1 s 944 |12600242000] 69313 0334
(¥ units*ms) (%) 2 R 11.01 87217.688 0.687 0.380
1 s 928 8490349731 | 49838 0323
2 R 1077 |8545437.927 | 50162 0382
LC DATAFILE LC DATAFILE
26 Aug 2024 26 Aug 2024
File Name. \storage york ac JDG558_HEX95_IC_291-RAC 2024-07-01 File Name _ \storage york.ac. i JDGS58_HEXSS_ADH_291-12024-07-01
11:26-521001-0101.O\dad 1A.ch 12-01-47\002-0101.D\dad 1A c} = = =
Type HPLC Type HPLC
4501 4501
01-/ub24, 11:27:55 Date Stamp __ 01-Juk-24, 12.0250
01.Jul 2024 11.57:58 Date 01Jul 2024 12.32:54
e LCDATAFLE Titlo. LC DATAFILE
Comment 291.-rac-ADH Comment 2011
150 Bu.. ,;O 150
Detector Lag 5 DetectorLag 0
Shopt o Name_ dstidn 1 Short File Name dad1# ch
e 29112 H N ,—\
le. 291.
[instrument UV detector (254 nmiColumn = ] = [instrument LV somsior 8 rfaRumT ]
dadiAch e T o FBu, 0
8 . F S
8 @ 2 !
g8 8 2 N
o & =
- z
1 § b
)
|
OMe
o
o
2
&
2 OMe
130 135 140 145 150 155 160 165 Retention Time (min) T T T T T T T T T T T T T T T T T T
No. ‘Name ® Poak Aroa fea 12 13 14 15 6 17 18 19 _Retention Time (min)
(Vunits'ms) | (%) No Name 3 Peak Area Area Width
7 R Ta81 23533976 440] 50561 XA (Y units'ms) | (%)
2 s 1542 |23011413574] 49439 0572 1 R 1492 | €3431.361 1993 0510
2 s 1561 |3118824234 | 98.007 0548
LC DATAFILE LC DATAFILE
26 Aug 2024 26 Aug 2024
File Name ___C N-SO ENZY 1 | FileName  \storage york a120240703-JDG5S8_HEX9S_ADH_294-1 2024-07-03
o T 16-17-534-C\-SO_ENZY Didad1Ach
Points Count__ 2886 Liee :';L‘C
Date Stamp __03-Juk24, 155615 ] Pefo St 0SS IE1E5E
Date 03 Jul 2024 16:1534 ] ite O N2l 185 00
Titlo LC DATAFILE Title LCDATAFILE
Comment ___294rac Comment 2541
Sampling Rate 150 - T
Internal Name _4-CN-SO_ENZY 1 ] DetectorLag__0
Dotoctor Lag 0 Short File Name dad1A.ch
S| NZY 1 L BU,‘ 0 mple Data 2941
Sample Data 294.1ac 5% [instrument UV detector (254 nmiColumn
Instrument UV defector (254 nm)Column [ dad1Ach 2
4-CN-SO_ENZY_1 @ =M 8 #-Bu, .0
g g 4 S
3 E S [
s e 2 N
S 3 Z
8 b
K 2
MeO
o
£ MeO
Rac :
P
8 8 9 11 1 13 14 Retention Time (min)
No, Name. [ Peak Area I ieth
T T T T T .
7 ) s ) 1 Retention Time (min) ; < = ‘(:a:""":::a w‘:"‘ N =
No. [C ® Peak Are A Width
e e, (Y?mls‘::) (:,:)' 2 R 1040 | 304617, 1?{ 2156 0.357
1 s 935 |8552802.429 | 49720 0322
2 R 1010 |8648999.634 | 50280 0.349
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Figure S60. HPLC Data for(S5)-13g

26 Aug 2024 26 Aug 2024
Filo Name _ storage york s ukchem SPACIDAa20240729_JDG558_HEX9S_IPAS_IBN5-318.2 Filo Name st oo kichom 20240729_JDG558_HEX95_IPAS_IBNS 3161
2024.07.29 1441110050101 Didac1A ch 20240729 15.02-361008-0101 Didad1A ch
Type Tyoe HPLC
Points Count 1853 1
|patiSamp, 28 hioaitddsis | Date Stamp __29-Juk-24, 1503 41
Date 29 Jul 2024 1457:40 te 29 Jul 2024 15.16:56
Title LC DATA FILE il LC DATAFILE
mment____316.2 TERETTE]
150 150
Dotector Lag__0 toctor Lag__0
Short File Name dad 1A ch Bu 0 Short Filo Name dadiAch
o
Sample Data 3162 S Sample Data 3181 t-Bu, .0
Instrument UV detector (254 nm)Column ] Instrument UV defector ol ] 5
P @ antinen B i
2 > g =N
g 2
z g 2
3 8 g
i @ L
R :
N\ ;
60 65 70 75 80 85 90 95 100 Retention Time (min) 55 60 65 70 75 80 85 90 95 100 Retention Time (min)
Mo Name ® PeakArea | Area Widh Vo Name ® Peakarea | Area Width
runisms) | (%) unitsms) | C4)
I s 781 |6752599.063 | 49586 0286 ) s 779 |6273284454 | 07.399 0292
{2 R 959  |6905935364 | 50414 0368 {2 R 974 167494.941 2601 0325
26 Aug 2024
e e ] LC DATAFILE
7 HPLC
Points Count__7911 26 Aug 2024
Date Stamp _ 31-Jui-24, 1250.15 ] ot
Date 31 Jul 2024 1343.02 | TS 1 ]
Title LC DATAFILE ] : ais
syt fg’m Date Stamp___31-Jui24, 143612 ]
T Date 31 Ju1 2024 15.22.28 |
§ Title LC DATAFILE ]
DetectorLag 0 Comment 3212
hort File Name 002-0201 1
tBu._.0 150
Data 3212R g% 0040201 1
Linstrument UV detector (254 nmiColumn 1 DetectorLag 0
002:0201_1 (1 Me_ =N Short Fife Name 004-0201 1
-1 @ Sample Data 3212
3 z [instrument UV detector (254 nmiCol ]
i 2 004-0201_1 @
b g 2
8 z
3 & FBu. .0 s
1 @ 57 2
s i §
Me. N 5
4
g
8
T T T e T e T E
28 30 2 36 38 40 42_Retention Time (min) 3
No. Name ® Peak Area Width
(Y units*ms) (%) T T A LA AR SRR
7 0 352 [1ezoorreser] 50050 e - 30 2 - 34 3 - 38 Pe;om R:\w\(mr\ Time (min)
2 s 4156 |18164046.021 49950 1471 ° . ¥ k) I e
1 R 3477 | 169475684 | 1183 [RiZ]
2 B 4162 |14401123352 937 1467

Figure S62. HPLC Data for (S)-13i
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LC DATAFILE LC DATAFILE

26 Aug 2024 26 Aug 2024
File Name. 0101 1 ] File Name C. 0101 1 ]
Poits ot~ S001 fie e
Date Stamp __31-Ju24, 11:49.02 B e T |
Date 31912024 1249.04 Steme
Tit Date 31 Jul 2024 14:34:58 1
e LCDATAFLE ] Title LC DATAFILE ]
Comment 3118 . T
Internal Name _001-0101 1 1 T —
Dok L o0 t-Bu \.Sf.o ntornal Name 0030101 1
Short File Name 0010101 1 Dotector Lag.
1 Short File Name 003-0101 1
‘Sample Data 21-1R
[instrument _uv detector ol e N I 3211 )
001-0101_1 = » Instrument UV detector
g g 003.0101_1 2
g 8
S 3 g -Bu, .0
p 8 g S
3 & g 1
1 5 2
5 8 =N
1
Rac §
3
T T T T T T T T " T 8
% 28 30 3 34 36 38 40 Reteniion Time (min)
Na: Himo; " Peakirea Atea, Wil 24 26 28 30 32 34 36 38 40 42 Relention Time (min)
wits'ms) | %)
1 R 3460 23429736328 50,014 [EX) No Name ® Peskrea T puea Width
2 s 3798 |o3steaest7] 49,986 1461 (Yunts'ms) | (%)
1 R 3541 | 199104500 | 1328 1244
2 s 3859 [14798008.000] 98672 1413
26 Aug 2024 LC DATAFILE
File Name. c 0101 1 ] 26 Aug 2024
n o File Name a " x JDGS58_HEX95_IPAS_IC_331-12024-08-06
i T
e 13.05-471002-0101 Didad 1A i
Date 06-Aug-24 123557 = G
Date 06 Aug 2024 13.04.52 Pt es G
Tith LCDATAFLE ] Date Stamp __06-Aug-24, 130651
|Comment 3312 | Date 06 Auq 2024 13:2558
¢ Rate 150 LC DATA FILE
0010101 1
Detector Lag 0
Short File Name 0010101 1 FBu. .0
Sample Data 3312 5 Short File Name_dad1A ch
Instrument UV detector (254 nm)Column | 3311
00101011 z =M Instrument UV detector (254 nmiColumn _ t-Bu, .0
L ~ dadiAch @ SI
S = 5
g g z N
o a N g -
5 g | =
z S 4 N |
=
ac o
2
s
g
=
Y ! y ¥ 7 Y Y Y i T T 7 T T T 7 T T T
= 0 11 = 12 12 m” = :A 18 AR“”" T";;d':“"' ) ) 10 I 12 s 14 15 Retention Time (min)
o ame eak Area rea
unems) | %) No. Name ® Deden | e Width
1 s 1132 6157102203 | 49.924 0.433 5 B T [ T T
2 R 1452 |6175615.562 | 50.076 0561 > = Y BT T T

Figure S64. HPLC Data for (5)-131

S99



LC DATAFILE

26 Aug 2024
File Name. ac P )_JDGS58_HEX95_IPAS_IC_329R
2024-08-02 10-22-22001-01 \dad1A.ch
Type HPLC
Points Count 3174
Date Stamp __02-Aug24 102325
Date 02 Auq 2004 10:44:38
Title LC DATAFILE
Comment____326.R
Sampling Rate 150
DetectorLag 0
Short File Name dad1A ch
291
[lnstrumont Uy detector (254 nm Column tBu "S”O
dadiAch e 1
s =N
a 2
Y £
8 e
g 3
g 5 ]
b
ARadensassnassy; T T T T
14 15 16 17 18___ Retention Time (min)
No. Name ® Peak Area | Area Width
(Y units'ms) (%)
1 s 1761 [10705008.545 49,497 0440
2 R 16.21 10922393.188| 50.503 0649

Figure S65. HPLC Data for (S)-13m

LC DATAFILE

26 Aug 2024
File Name a DCSPAC 17_JDG558_300-303 RAC_IC 2024-07-17
12.26. AMPLE Didad1A ch
Type HPLC
19:
Date Stamp_ 17-Juk24, 1301:44
Date 17 Jul 2024 13:23:06
Titho LC DATAFILE
Comment LIC-303-RA
i 150
DetectorLag__0.
Short Filo Name dadiA.ch
LIC3nR
Linstrument UV detector (254 nm)Column ] tBu. O
dadiAch ; SI
& o M
8oz 7
g g
K E
85 80 95 100 105 110 115 120 125 Retention Time (min)
No. Name ® PeakArea | Area Width
(YVunts'ms) | (%)
1 s 1036 |14397197571] 48,059 0.368
2 R 1100 [15560181885] 51941 0424

Figure S66. HPLC Data for (5)-13n

LC DATAFILE

File Name Cowi 132120240807 SAH_KS-2.074 1 ]
Type HPLC
Poir 2671
Date Stamp __12-Aug-24 13:00:37
Date 12 Aug 2024 13:18:28
Title LC DATAFILE
Comment 20240812 JDG 345R 1C55955
150
Internal Name 20240807 SAH_KS-2.074 1 ]
Detector Lag
Short File Name 20240807 SAH_KS-2-074 1 ]

Data 20240812 JDG 345R _IC55955
Instrument UV detector (254 nm)Column

20240807_SAH_KS-2-074

2
g P
g g NH:
g
b :
K z
>
1 11 12 13 14 15 Retention Time (min)
No. Name R Peak Area Area Width
(Y units"ms) (%)
1 S 11.80 6731810.303 50.128 0.481
2 R 1474 6697449 646 49.872 0.602

Figure S67. HPLC Data for 14

26 Aug 2024
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LC DATAFILE

26 Aug 2024
File Name. 0101 1 ]
Type HPLC
Points Count 3931
Date Stamp ___02-Aug-24, 104557 ]
Date 02 Aug 2024 111312 |
Titho LC DATAFILE ]
Comment ___35€
‘Sampling Rate_150
intornal Name _002.0101 1
Detector Lag__0
Short File Name 002.0101_1
‘Sample Data 329
Instrument _UV detector (254 nm)Column
002:0101_1 {4
2 t-Bu, | o o}
a |
| =N
i @5
& —
I I M O 18 19 Retention Time (min)
No. Name ® Poak Area | Area Wicth
Cunits'ms) | (%)
1 s 1783 | 177046981 | 5012 0425
2 R 1653 3355063705 | 94988 0666
26 Aug 2024
File Name Vit 17_JDG558_300-303 ENY_IC 2024-07-17
13.25-12.004.0101 Didad 1A
vpe HPLC
Points Count _4501
Date Stamp 170024, 13,26 17
Date 17 Jul 2024 13:56:20
o LC DATAFILE
omment___LIC-303.ENY’
150

DetectorLag__0.
Short File Name dad1Ach
Sample Data LIC-303-ENY.
Instrument _UV detector (254 nm)Column

dadiAch

t-Bu, .0
57

=N

1053 476338S

112258449 R

7 ) ) A 25T Retention Time (min)
No. Name ® Peak Area Area ‘Width
units’ms) (%)
2658028259 | 89,071 0361
350693293 | 10829 0391

1 s 1053
2 R 122

LC DATAFILE

26 Aug 2024

2_IDGSS8_HI5_IPAS_IC_34SE 2024-08-12

Da 12 Aug 2024 13:46:16
Title LC DATA FILE
omment 20240812 JDG 345 _IC55955
150

Detector Lag__0.
Short File Name_dad1A ch

Instrument UV defector (254 nmiColumn

dadiAch &
8
P NH;
;
“
§
; ; ; - - :
7 ) T py % % Fetenton Tome )
o s W[ Peacea | Am | wan
(Y units"ms) (%)
1 S 1254 7327.459 1.940 0.598
2 R 1525 370434.969 98.060 0659




LC DATAFILE

1_JDG558_HI5_IPAS_IBNS346R 2024-08-14

File Name x " .
10.22:0620240807 SAH Ko.0.074 Didad IE ch

Type HPLC

Points Count 3002

Date Stamp 14-Aug-24, 102310

Date 14 Aug 2024 094314

Titho. LC DATAFILE

‘Comment 20240814 JDG 346R_IBN555955
150

DetectorLag__0 MH 5

Short File Name dad 1E ch

Data 20240814 JDG 346R_IBNS55955

Instrument UV detector (280 nm)Column
dad1E.ch e
g
g
8
o
P o
i g
&
g Rac
T ABAREARSSs sassaRSSs) AAAREARsARpaARARRARRA]
8 10 12 14 16 Retention Time (min)
[ Name ® Peak Area Area With
(Yunts'ms) | (%)
1 S 10.30 2165899.200 56.738 3,656
2 R 1251 | 1651456490 | 43262 6552

Figure S68. HPLC Data for 18

LC DATAFILE

Data 20240814 JDG 346E IBN555955
Instrument UV detector (280 nm)Column

* NH2

dad1E.ch L)
8
e
z
g
1
TP T T T T
8 10 12 14 16 18 Retention Time (min)
No. Name R Peak Area Area Width
(Y units*ms) (%)
] s | 1099 [1192867000] 100000 | 2411 |

S101

18 Mar 2025

File Name. x +_JDG558_H95_IPAS_IBNSI4GE 2024-08-14

10.4 SAH K5.2.074 Didad E ch
Type HPLC

3564
Date Stamp ___14-Aug-24 1046 13
Date 14 Aug 2024 10:10:10
Titho LC DATA FILE
Comment 20240814 JDG 346E IBNS55055

Rate 150

DetectorLag__0
Short File Name dad1E ch



6) Molecular Docking

Automated docking was performed using AUTODOCK VINA 1.1.2.B% Coordinates for the
ligands (R)-4e and 6 were prepared using ELBOW?¥ in PHENIX.[*>] The appropriate pdbqt
files for the models of artUPO and r4aeUPO-Pada-I-H and the ligands were prepared in
AUTODOCK Tools from structures with PDB codes 7ZNMP?l and 6EL0I% respectively and
into each of which had been modelled heme with Compound I from P450 structure 1DZ9.1*]
The active site of artUPO was contained in a grid size of 34 A x 34 A x 34 A (corresponding
to X, y, z) with 1 A spacing, centred around the catalytic centre at positions -2.55 A x 5.28 A x
-27.21 A (corresponding to x, y, z). The active site of rAaeUPO-PaDa-I was contained in grid
sizes of 34 A x 34 A x 34 A (corresponding to X, y, z) with 1 A spacing, centred around the
catalytic centre at positions -2.26 A x 429 A x -25.20 A (corresponding to X, y, z). These
values were generated using AutoGrid in the AUTODOCK Tools interface. The dockings were
performed by VINA, therefore the posed dockings were below 2 A r.m.s.d. The results
generated by VINA were visualised in AUTODOCK Tools 1.5.6 where the ligand
conformations were assessed based upon lowest VINA energy. Figure SXA shows the active
site of artUPO with substrate (R)-4e; Figure SXB shows a superimposition of the active sites
of artUPO and r4aeUPO-PaDa-I-H with substrate 6.

1235

Figure S69. A. Active site of artUPO (from 7ZNM; carbon atoms in red) with (R)-4e modelled
using Autodock VINA.3 B. Superimposition of active sites of artUPO (from 7ZNM; carbon
atoms in red) and 4aeUPO-PaDa-I (from 6ELO; blue) with 6 (pink for artUPO and light blue
for AaeUPO-PaDa-I) modelled using Autodock VINA.3!
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7) 'H, BC and F NMR spectra

Data for 4a
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Data for 4b
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Data for 6f-rBu
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Data for 6h-fBu
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Data for 61-rBu
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Data for 6m-7Bu
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Data for 6n-fBu
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Data for (R)-12a
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Data for (R)-12b
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Data for (S)-13f
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Data for (5)-13g
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Data for (S)-13h
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Data for (5)-13i
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Data for (5)-13k
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Data for (5)-131
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Data for (S)-13m
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Data for (S)-13n
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Data for 16
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Data for 18
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