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1. General

Reagents and solvents were used as supplied from the vendor without further purification. Thin layer

chromatography plates (Merk, silica gel 60 F254, aluminium backed) were viewed under UV light.

MgSOs (Sigma Aldrich, anhydrous > 98.0 %) was used as the drying agent. Column chromatography

was performed on silica gel for flash chromatography (Sigma Aldrich, 40-63 pm particle size, 60 A

pore size). Microwave irradiations were conducted using a CEM Discover Synthesis Unit. Products

were characterised by "H NMR, *C NMR and °F NMR spectra where applicable obtained from one of
the following: a) Bruker (Germany) Ascend400 Spectrometer (dH 400 MHz, dC 101 MHz, dF 376 MHz)
at 300 K; b) Bruker (Germany) Avance III 400 (dH 400 MHz, dC 101 MHz) at 300 K; c¢) Bruker

(Germany) Avance Neo 500 (dH 500 MHz, dC 126 MHz) at 300 K. Chemical shifts are reported in ppm

relative to the reference peaks of the solvents: CDCls ( 1H NMR 7.26 and 13C NMR 77.16) unless

stated otherwise. Coupling constants (J) are reported in Hz, multiplicities are specified as singlet (s),

doublet (d), triplet (t), doublet of doublet (dd), doublet of quartet (dq), doublet of doublet of doublet

(ddd), triplet of doublet (td), multiplet (m). Chiral HPLC analysis was carried out using one of the

following: a) Agilent series 1100 LC system coupled with UV detector at 254 nm; b) Agilent series

1250 UPLC system coupled with UV detector at 254 nm. The columns used were Chiralpak IC® (0.5um,
4.6mm X 250mm), Chiralpak IG® (5pm, 4.6mm X 250mm), Chiralpak ID® (0.5pm, 4.6mm X 250mm),
and Chiracel OD-H (0.5pm, 4.6mm X 250mm) supplied by Daicel. Hexane, isopropanol (IPA) and

ethanol (EtOH) were used as an isocratic mobile phase system for all columns. Normal phase HPLC

analysis was carried out using Agilent Eclipse Plus C18 column and Kromasil C18 column. H20 and

ACN were used as mobile phase components. Mass spectra were acquired in positive mode scanning

over the mass range of 50 — 1500. The following ion source parameters were used: drying gas flow, 12

mL/min; nebulize pressure, 35 psi; and drying gas temperature, 350 °C.

2. Main protein sequences used in this work

For information about enzyme sequence, please contact Prof. Thomas S. Moody at Almac,
tom.moody@almacgroup.com.

3. Expression of BYMOs and FMOs

Plasmids containing the BVMO and FMO genes cloned into pET28(a) were transformed into E.coli
expression strain BL21 (DE3). 2 uL of the BVMO/FMO plasmid was added to 8 uL of E.coli BL21
(DE3) cells and incubated on ice for 30 mins. Following incubation the cells were heat shocked at 42 °C
for 30 secs and then back on ice for 2 mins. 200 pL of SOC media was added and incubated for 1 hour
at 37 °C. After the incubation, the cells were plated on to agar plates containing LB agar supplemented
with X pg/mL of kanamycin and incubated overnight at 37 °C or until colonies are formed.

For protein expression, a primary culture was prepared by selecting a single colony from the agar plate
to inoculate 10 mL of LB broth with kanamycin. The primary culture was incubated overnight at 37 °C
with shaking at 200 rpm and then the primary culture was used to inoculate 1 L of LB brothina 2 L
shake flask. The shake flask was again incubated at 37 °C until an ODeoonm 0f 0.6-0.8 is obtained and
then temperature was reduced to 25 °C. Protein expression was induced by the addition of 0.1 mM
IPTG to the shake flask followed by overnight incubation at induction temperature of 25 °C. The
following day the culture was harvested by centrifugation at 4000rpm for 15 mins. The supernatant was
discarded and the cell pellet was disrupted by sonication (10 sec on, 10 sec off, 6 cycles). The lysate
was clarified by centrifugation and supernatant retained for lyophilisation.
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4. Molecular Docking

Models of the enzymes understudy were made resorting to the template assisted colabfold program.'
The C4a-peroxyflavin was modelled. The peroxo electrophilic oxygen was considered the center of the
grid-box for molecular docking. All substrates were geometry optimized and charges calculated
according to the RESP method.

Molecular docking was performed using Autodock4.2? with the Lamarckian genetic algorithm (LGA)
using a grid. A total of 1000 LGA runs were carried out per system. The population was 300, the GA
elitism=1, the maximum number of generations was 27000 and the maximum number of energy
evaluations was 2500000.

5. Molecular Dynamics Simulations

Molecular dynamics (MD) simulations of the enzyme:sulfide complexes were run to further assess the
sulfides binding to the enzymes. The simulations were performed with the amber parm99SB? force field.
Energy minimization was followed by equilibration to slowly heat the system from 0 to 310 K. Explicit
solvent and Periodic boundary conditions (PBC) were used. For each enzyme 25 ns of production
simulations were carried. The time step was set to 2 fs and constraints were applied to all bonds
involving hydrogen atoms. The particle mesh Ewald (PME) method* was used to calculate electrostatic
interactions.

Figure S1. Binding of sulfide 4d to BVMO145
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6. Screening of BVMOs and FMOs

20 pL of 10 mg/mL stock solution in CH3CN of the substrate 1a (0.2 g/L final concentration), was
added to 980 uL 50 mM Tris-HCI buffer pH 8.0 containing NADP™ (1.5 mg), GDH (2 mg), glucose (3
mg) and 8.4 mg BVMO or FMO to initiate the reaction. The reaction was shaken at 30 °C for 18-24 h.
Upon completion, the reaction was extracted by EtOAc (250 pL, 3 times). EtOAc fraction was dried
over MgSQO; and evaporated under vacuum, then resuspended to EtOH and analysed by normal phase
HPLC using Chiralpak IC column to determine the enantiomeric excess and conversion.

Table S1. Screening of BVMO and FMO enzymes from Almac library
BVMO/FMO (10 g/L)

| N 50 mM Tris-HCI pH 8.0 Q/O' | X o0o0
1 + \//

+
2.0 mM NADP™, 2.0 g/L GDH, Rors)

4a 5.5 eq. Glucose, 2.0 %, CH3CN 5a 6a
30°C,18h
Sulfoxide Sa  Sulfone 6a  Sulfoxide S5a
Entry Enzyme Code conv. (%)* conv. (%)" ee (%)" Enantiomer
1 BVMO 113 36 - 32 S
2 BVMO 114 67 6 54 S
3 BVMO 128 48 - 6 S
4 BVMO 129 24 53 3 S
5 BVMO 138 66 14 54 S
6 BVMO 141 10 70 39 S
7 BVMO 145 75 - >99 )
8 BVMO 148 49 2 75 S
9 BVMO 149 63 3 72 S
10 FMO 102 99 n.d.c 53 S)
11 FMO 103 70 n.d.c 9 S
12 FMO 104 80 n.d.c 41 S)
13 FMO 105 76 n.d.c 61 S)
14 FMO 402 53 n.d.c 40 S
15 FMO 404 99 n.d.c 47 S)
16 FMO 401 99 n.d. 65 (R)
17 FMO 301 99 n.d.c 9 S)

“Determined by reversed phase HPLC using a Kromasil C18 column, monitored at 254 nm. "Determined by
chiral HPLC using Chiralpak IC column, monitored at 254 nm. °n.d. = not determined.
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7. General procedure of enzymatic sulfoxidation using BYMO 145 or FMO D9

BVMO145 (10 g/L) Q.

R2 ,S\ 2
50 mM Tris-HCI pH 9.0 R" R

4a-o 0.25 mM NADP+, 1.0 g/L GDH, 5a-o
50 mM Glucose, 2.0% ACN,
220 rpm, 37 °C, 24 h

P

R1

14 pL of a 250 mM stock solution in CH3CN of the relevant sulfide substrate 4a-o (5.0 mM final
concentration), was added to 686 uL. 50 mM Tris-HCI buffer pH 9.0 containing NADP* (0.25 mM, 0.05
eq.), GDH (1.0 g/L), glucose (50 mM, 10 eq.) and appropriate enzyme (10 g/L) to initiate the reaction.
The reaction was shaken at 37 °C for 24 h. Upon completion, a 70 uL aliquot was extracted with EtOAc
(3x50 puL), centrifuged (12500 rpm, 10 min) and the collected organic layers were analysed by normal
phase HPLC using chiral columns to determine the enantiomeric excess (see HPLC analysis and traces
for conditions). The remaining reaction mixture was quenched with 700 uL. of CH3CN and 12.6 uL of
250 mM internal standard in CH3CN was added into the reaction mixture. The conversion was
calculated by reversed phase HPLC using Agilent Eclipse Plus C18 column.

8. Procedure for preparative enzymatic sulfoxidation of 4a with BVMO 145

400 pL of a 250 mM stock solution in CH3;CN of the relevant sulfide substrate 4a (5.0 mM final
concentration), was added to 19.6 mL 50 mM Tris-HCI buffer pH 9.0 containing NADP" (0.25 mM,
0.05 eq.), GDH (1.0 g/L), glucose (50 mM, 10 eq.) and BVMO145 (10 g/L) to initiate the reaction. The
reaction was shaken at 37 °C for 24 h. The reaction mixture was extracted with EtOAc (8x5 mL) after
completion. Organic layer was collected and dried over MgSO4 and evaporated under vacuum. Crude
product were purified by flash column chromatography using an appropriate eluent mixture of DCM
and MeOH to afford the resulting 12.4 mg pure enantioenriched sulfoxide (68% isolated yield).

9. Procedure for preparative enzymatic sulfoxidation of 4c with FM 0401

400 pL of a 250 mM stock solution in CH3;CN of the relevant sulfide substrate 4¢ (5.0 mM final
concentration), was added to 19.6 mL 50 mM Tris-HCI buffer pH 9.0 containing NADP" (0.25 mM,
0.05 eq.), GDH (1.0 g/L), glucose (50 mM, 10 eq.) and FMO401 (10 g/L) to initiate the reaction. The
reaction was shaken at 37 °C for 24 h. The reaction mixture was extracted with EtOAc (8x5 mL) after
completion. Organic layer was collected and dried over MgSO4 and evaporated under vacuum. Crude
product were purified by flash column chromatography using an appropriate eluent mixture of DCM
and MeOH to afford the resulting 12.9 mg pure enantioenriched sulfoxide (65% isolated yield).

10. General procedure for the synthesis of sulfides 4a-f and 4h

NaH
RepSH + A X ————— Ay SR
DMF, 0°C

The appropriate thiol (3.0 mmol) and NaH (6.0 mmol) were stirred in anhydrous DMF under N> for 20
min in an ice bath. Then, an appropriate alkyl halide (3.6 mmol) was added to the mixture and the
reaction was stirred until completion was observed on TLC. The reaction was quenched with water,
extracted with EtOAc and the combined organic layers were washed with 10 folds of H>O to ensure the
full removal of DMF from the crude. The collected organic layer was dried over MgSQ, and evaporated
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under vacuum. Crude sulfides were purified by flash column chromatography using an appropriate
eluent mixture of EtOAc and hexane to afford the resulting pure sulfide.

2-((Propylthio)methyl)pyridine (4a)

Synthesised from 2-(bromomethyl)pyridine hydrobromide and propanethiol. Pale yellow oil (62%
yield). vma/cm™: 2960, 1590, 1433. 'H NMR (400 MHz, CDCls) & 8.44 (d, J=4.1 Hz, 1H), 7.63 —7.52
(m, 1H), 7.30 (d, /=7.9 Hz, 1H), 7.07 (ddd, J= 7.6, 4.9, 1.2 Hz, 1H), 3.75 (s, 2H), 2.43 — 2.35 (m, 2H),
1.58 — 1.42 (m, 2H), 0.87 (t, J = 7.3 Hz, 3H) ppm. *C NMR (101 MHz, CDCls) 8§ 159.00, 149.05,
136.61, 122.96, 121.74, 38.05, 33.68, 22.52, 13.38 ppm. HRMS (ESI) m/z calcd. for CoH4ON3?S*
[M+H]" 168.08415; found 168.0840.

2-((Ethylthio)methyl)pyridine (4b)’

Synthesised from 2-(bromomethyl)pyridine hydrobromide and ethanethiol. Orange oil (642 mg, 64%
yield). vma/cm™: 2925, 1590, 1433. "H NMR (400 MHz, CDCl;) § 8.52 (ddd, J=5.0, 1.9, 0.9 Hz, 1H),
7.71 = 7.62 (m, 1H), 7.42 — 7.35 (m, 1H), 7.16 (ddd, J=7.5, 4.9, 1.2 Hz, 1H), 3.86 (s, 2H), 2.51 (q, /=
7.4 Hz, 2H), 1.23 (t, J = 7.4 Hz, 3H) ppm. *C NMR (101 MHz, CDCl3) & 159.06, 149.02, 137.07,
123.26, 122.02, 37.78, 25.79, 14.56 ppm.

2-((Isobutylthio)methyl)pyridine (4c)

Synthesised from 2-(bromomethyl)pyridine hydrobromide and 1-bromo-2-methylpropane. Yellow oil
(512.9 mg, 94% yield). '"H NMR (500 MHz, CDCls) & 8.52 (d, J = 4.9 Hz, 1H), 7.68 — 7.61 (m, 1H),
7.38 (d, J=17.9 Hz, 1H), 7.15 (dd, J = 7.5, 4.9 Hz, 1H), 3.82 (s, 2H), 2.38 (d, /= 6.9 Hz, 2H), 1.83 —
1.70 (m, 1H), 0.94 (d, J = 6.7 Hz, 6H) ppm. *C NMR (126 MHz, CDCls) & 159.24, 149.33, 136.76,
123.16, 121.93, 41.00, 38.86, 28.42, 22.14 ppm. HRMS (ESI) m/z calcd. for CioHisN*S* [M+H]"
182.09252; found 182.0997.

2-((Benzylthio)methyl)pyridine (4d)®

. QO
\N S

Yellow oil (297.1 mg, 46% yield). "H NMR (400 MHz, Chloroform-d) & 8.43 (ddd, /J=4.9, 1.9, 0.9 Hz,
1H), 7.48 (td, J= 7.7, 1.9 Hz, 1H), 7.23 — 7.14 (m, 4H), 7.13 — 7.07 (m, 1H), 7.01 (ddd, J=17.5, 4.9,
1.2 Hz, 1H), 3.63 (s, 2H), 3.57 (s, 2H) ppm. *C NMR (101 MHz, CDCl5) § 158.50, 149.13, 137.95,
136.50, 128.93, 128.34, 126.87, 122.99, 121.73, 37.38, 35.81 ppm.
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2-(Propylthio)pyridine (4e)’

Synthesised from 2-bromopyridine and propanethiol. Pale yellow oil (285 mg, 62% yield). '"H NMR
(500 MHz, CDCl3) 6 8.44 —8.39 (m, 1H), 7.49 — 7.42 (m, 1H), 7.16 (d, J= 8.1 Hz, 1H), 6.98 — 6.92 (m,
1H), 3.14 (t, J = 7.3 Hz, 2H), 1.79 — 1.70 (m, 2H), 1.04 (t, J = 7.4 Hz, 3H) ppm. *C NMR (126 MHz,
CDCls) 6 159.71, 149.56, 135.92, 122.30, 119.30, 32.21, 22.89, 13.69 ppm.

4-Methyl-2-(propylthio)pyridine (4f)®

Synthesised from 2-bromo-4-methlypyridine and propanethiol. Pale yellow oil (151 mg, 30% yield).
"H NMR (500 MHz, CDCl;) § 8.27 (d, J = 5.0 Hz, 1H), 7.00 (s, 1H), 6.78 (d, J = 5.0 Hz, 1H), 3.13 (t,
J=17.3 Hz, 2H), 2.27 (s, 3H), 1.79 — 1.67 (m, 2H), 1.04 (t, J = 7.4 Hz, 3H) ppm. *C NMR (126 MHz,
CDCl) 6 159.41, 149.20, 147.09, 122.81, 120.78, 32.21, 22.94, 20.99, 13.69 ppm.

Benzyl(ethyl)sulfane (4h)°

s

Synthesised from benzylmercaptan and bromoethane. Yellow oil (476 mg, 95% yield). 'H NMR (400
MHz, CDCl3) 6 7.35 —7.26 (m, 4H), 7.27 — 7.20 (m, 1H), 3.73 (s, 2H), 2.44 (q, /= 7.4 Hz, 2H), 1.23
(t,J=7.4 Hz, 3H) ppm. *C NMR (126 MHz, CDCls) § 138.75, 128.95, 128.59, 127.00, 36.02, 25.35,
14.50 ppm.

Synthesis of 1-methyl-2-(propylthio)-1H-imidazole (4g)

N32C03

Acetone
r.t., overnight

a )
</N\)\SH+ BT </N\)\S/\/

Methimazole (3.0 mmol) and NaCOj3 (6 mmol) were stirred in acetone for 20 min at room temperature.
Then, 1-bromopropane (3.6 mmol) was added to the mixture and the reaction was stirred overnight. The
reaction mixture was extracted with EtOAc and the combined organic layer was washed with H>O and
brine. The collected organic layer was dried over MgSO4 and evaporated under vacuum. The crude
product was then purified by flash column chromatography using hexane:EtOAc 6:4 eluent system to
afford 1-methyl-2-(propylthio)-1H-imidazole as transparent oil (76.7 mg, 37% yield). "H NMR (500
MHz, CDCl3) 6 7.05 (d, /J=1.4 Hz, 1H), 6.91 (d, J= 1.4 Hz, 1H), 3.61 (s, 3H), 3.03 (t, J=7.3 Hz, 2H),
1.75 — 1.63 (m, 2H), 1.01 (t, J = 7.3 Hz, 3H) ppm. *C NMR (126 MHz, CDCls) § 142.20, 129.37,
122.10, 36.43, 33.33, 23.27, 13.38 ppm. HRMS (ESI) m/z calcd. for C;H13N2**S* [M+H]* 157.07212;
found 157.0791.
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Synthesis of (4-bromophenyl)(ethyl)sulfane (4i)'

MW
/©/ + gy g /©/
Br H,O Br

140 °C, 15 min

Bromoethane (3.6 mmol) and 4-bromothiophenol (3.0 mmol) were added to a microwave (MW) vial
and dissolved in water (10 mL). K»,COs (4.5 mmol) and Nal (0.3 mmol) were then added to the vial and
the resulting reaction mixture was stirred at 140 °C in intervals of 5 minutes until completion was
observed on TLC under microwave irradiation. The reaction was then extracted with EtOAc and the
collected organic layers were washed with water and brine. The collected organic layer was dried over
MgSO4 and evaporated under vacuum. The crude product was then purified by flash column
chromatography using hexane : EtOAc 85:5 eluent system to afford pale yellow oil (470 mg, 97% yield).
"HNMR (400 MHz, CDCl;) 8 7.68 — 7.60 (m, 2H), 7.50 — 7.42 (m, 2H), 2.88 (dq, J = 13.3, 7.4 Hz, 1H),
2.72 (dq, J=13.3, 7.4 Hz, 1H), 1.18 (t, J = 7.4 Hz, 3H) ppm. *C NMR (101 MHz, CDCl;) & 142.62,
132.46, 125.90, 125.45, 50.36, 5.89 ppm.

The sulfides 4j, 4k, 41, 4m, 4n, 40 were commercially available.

11. General procedure for the synthesis of racemic sulfoxides 5a-k, Sn and 50

mCPBA o
ARCASEL Ay Sy R
DCM, 0 °C moon

The appropriate sulfide (2.0 mmol) was dissolved in DCM and stirred at 0 °C. mCPBA (2.0 mmol) in
DCM was added dropwise and the reaction was monitored by TLC for 1 — 24 h until completion. The
reaction was dried under reduced pressure and purified by flash column chromatography using an
appropriate eluent mixture of EtOAc and hexane to afford the resulting sulfoxide.

2-((Propylsulfinyl)methyl)pyridine (5a)

Yellow oil (128.3 mg, 35% vield). 'H NMR (400 MHz, CDCl3) § 8.60 (d, J = 4.6 Hz, 1H), 7.75 — 7.65
(m, 1H), 7.37 (d, J= 7.8 Hz, 1H), 7.31 — 7.23 (m, 1H), 4.18 (d, J = 12.8 Hz, 1H), 4.08 (d, /= 12.8 Hz,
1H), 2.75 — 2.58 (m, 2H), 1.89 — 1.70 (m, 2H), 1.05 (t, J = 7.4 Hz, 3H) ppm. °*C NMR (101 MHz,
CDCL) & 150.99, 149.88, 137.09, 125.53, 123.21, 59.66, 53.71, 16.38, 13.49 ppm. HRMS (ESI) m/z
caled. for CoH1,ON2S* [M+H]" 184.07906; found 184.0793.
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2-((Ethylsulfinyl)methyl)pyridine (5b)"!

Colourless oil (242 mg, 81% yield). vma/cm™: 2970, 2930, 1433, 1041. '"H NMR (400 MHz, CDCl;) &
8.59 (ddd, J=4.9, 1.9, 0.9 Hz, 1H), 7.75 — 7.66 (m, 1H), 7.40 — 7.33 (m, 1H), 7.30 — 7.22 (m, 1H), 4.17
(d,J=12.8 Hz, 1H), 4.07 (d, /= 12.8 Hz, 1H), 2.78 (dq, J = 13.2, 7.5 Hz, 1H), 2.66 (dq, J=13.2,7.5
Hz, 1H), 1.34 (t,J= 7.5 Hz, 3H) ppm. *C NMR (101 MHz, CDCls) § 150.98, 149.91, 137.07, 125.48,
123.18, 58.94, 45.04, 6.84 ppm.

2-((Isobutylsulfinyl)methyl)pyridine (5¢)

Pale yellow oil (236.8 mg ,60% yield). 'H NMR (500 MHz, CDCL3) & 8.61 (d, J= 4.5 Hz, 1H), 7.74 —
7.67 (m, 1H), 7.37 (d, J= 7.8 Hz, 1H), 7.30 — 7.23 (m, 1H), 4.17 (d, J = 12.8 Hz, 1H), 4.07 (d, J= 12.8
Hz, 1H), 2.65 (dd, J = 12.9, 5.0 Hz, 1H), 2.52 (dd, J = 12.9, 9.3 Hz, 1H), 2.27 — 2.15 (m, 1H), 1.08 —
1.03 (m, 6H) ppm. 13C NMR (126 MHz, CDCls) 5 151.06, 150.06, 136.96, 125.51, 123.18, 61.24, 60.39,
24.03, 23.03, 21.77 ppm. HRMS (ESI) m/z calcd. for CiH;ON?2S* [M+H]" 198.08743; found
198.0947.

2-((Benzylsulfinyl)methyl)pyridine (5d)

Red-brown solid (402.1 mg, yield 87%); mp: 71 °C. '"H NMR (400 MHz, CDCls) & 8.59 (ddd, J = 5.0,
1.9, 1.0 Hz, 1H), 7.65 (td, J= 7.7, 1.8 Hz, 1H), 7.40 — 7.26 (m, 6H), 7.22 (ddd, J=7.6, 4.9, 1.2 Hz, 1H),
4.10 (dd, J =12.9, 9.3 Hz, 2H), 3.92 (dd, J = 12.9, 8.5 Hz, 2H) ppm. 3*C NMR (101 MHz, CDCl;) §
150.94, 149.83, 136.74, 130.43, 129.90, 128.84, 128.28, 125.60, 122.98, 57.82, 57.25 ppm. HRMS (ESI)
m/z calcd. for C13H14ON32S* [M+H]" 232.07178; found 232.0799.

2-(Propylsulfinyl)pyridine (5e)'"”

Pale yellow oil (203.1 mg, 61% yield). '"H NMR (500 MHz, CDCI5) & 8.61 (d, J = 4.7 Hz, 1H), 8.02 —
7.96 (m, 1H), 7.96 — 7.87 (m, 1H), 7.39 — 7.31 (m, 1H), 3.12 — 3.00 (m, 1H), 2.91 — 2.82 (m, 1H), 1.99
—1.85 (m, 1H), 1.71 — 1.55 (m, 1H), 1.04 (t, J = 7.4 Hz, 3H) ppm. *C NMR (126 MHz, CDCls) §
165.00, 149.66, 138.00, 124.53, 120.08, 56.45, 15.63, 13.34 ppm.
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4-Methyl-2-(propylsulfinyl)pyridine (5f)

Pale yellow oil (208.6 mg, 57% yield). "H NMR (500 MHz, CDCls) § 8.46 (d, J=4.9 Hz, 1H), 7.82 (s,
1H), 7.16 (d, J = 4.9 Hz, 1H), 3.11 — 3.01 (m, 1H), 2.90 — 2.80 (m, 1H), 2.46 (s, 3H), 1.99 — 1.85 (m,
1H), 1.69 — 1.56 (m, 1H), 1.05 (t, J = 7.3 Hz, 3H) ppm. *C NMR (126 MHz, CDCl3) & 164.60, 149.90,
149.45, 125.49, 120.66, 56.43, 21.46, 15.68, 13.36 ppm. HRMS (ESI) m/z caled. for CoH,sON?2S*
[M+H]" 184.07178; found 184.0792.

1-Methyl-2-(propylsulfinyl)-1H-imidazole (5g)
@

N/ks/\/

I

/ o)
Pale yellow oil (213.4 mg, 62% yield). '"H NMR (500 MHz, CDCl5) & 7.14 (d, J= 1.4 Hz, 1H), 7.01 (d,
J=1.4Hz, 1H), 3.95 (s, 3H), 3.47 —3.37 (m, 1H), 3.31 —3.22 (m, 1H), 1.87 - 1.76 (m, 2H), 1.10 (t, J
=7.4 Hz, 3H) ppm. C NMR (126 MHz, CDCl;) & 145.10, 129.69, 125.04, 54.49, 33.82, 16.32, 13.36

ppm. HRMS (ESI) m/z calcd. for C7H;30N*2S* [M+H]* 173.06703; found 173.0744.

((Ethylsulfinyl)methyl)benzene (5h)!*!4

Q

S~
White solid (198 mg, 66% yield). '"H NMR (500 MHz, CDCls) & 7.40 — 7.32 (m, 3H), 7.31 — 7.27 (m,
2H), 4.02 (d, /=13.0 Hz, 1H), 3.93 (d, J=13.0 Hz, 1H), 2.72 — 2.49 (m, 2H), 1.33 (t, /= 7.5 Hz, 3H)
ppm. BC NMR (126 MHz, CDCl;) 6 130.18, 130.11, 129.14, 128.47, 57.85, 44.26, 6.71 ppm.

1-Bromo-4-(ethylsulfinyl)benzene (5i)"°

O
I

o
Br

Colourless oil (275 mg, 92% yield). '"H NMR (400 MHz, CDCls) & 7.39 (d, J = 8.6 Hz, 2H), 7.17 (d, J
= 8.6 Hz, 2H), 2.91 (q, J = 7.3 Hz, 2H), 1.30 (t, J = 7.3 Hz, 3H) ppm. *C NMR (101 MHz, CDCl;) &
135.99, 131.86, 130.43, 119.48, 27.70, 14.29 ppm.
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1-Chloro-3-(methylsulfinyl)benzene (5j)'

0]

i
Cl

Pale yellow oil (362 mg, 99% yield). "H NMR (400 MHz, Chloroform-d) & 7.68 — 7.66 (m, 1H), 7.52 —
7.45 (m, 3H), 2.74 (s, 3H) ppm. *C NMR (101 MHz, CDCI5) & 148.06, 135.89, 131.34, 130.73, 123.81,
121.75, 44.18 ppm.

1-Fluoro-4-(methylsulfinyl)benzene (5k)'°

O

o
F

Colourless oil (102 mg, 92% yield). 'H NMR (400 MHz, CDCl3) § 7.70 — 7.60 (m, 2H), 7.27 — 7.17 (m,
2H), 2.71 (s, 3H) ppm. 3C NMR (101 MHz, CDCls) § 165.73, 163.23, 141.31, 126.03, 125.94, 116.95,
116.72, 44.31, 44.30 ppm. °F NMR (376 MHz, CDCls) & -108.62 ppm.

1-Chloro-4-(methylsulfinyl)benzene (5n)!’

@)

/@/S\
Cl

White solid (359 mg, 99% yield). '"H NMR (400 MHz, Chloroform-d) § 7.62 — 7.57 (m, 2H), 7.54 —
7.49 (m, 2H), 2.72 (s, 3H) ppm. *C NMR (101 MHz, CDCls) & 144.1, 137.1, 129.5, 124.8, 43.9 ppm.

1-Chloro-2-(methylsulfinyl)benzene (50)'®

I
Cr
Cl
Pale yellow oil (125 mg, 57% yield). '"H NMR (500 MHz, CDCl3) § 7.97 (dd, J = 7.9, 1.7 Hz, 1H), 7.54

(td, J=17.6, 1.3 Hz, 1H), 7.45 (td, J=7.6, 1.7 Hz, 1H), 7.40 (dd, J= 7.9, 1.3 Hz, 1H), 2.83 (s, 3H) ppm.
13C NMR (126 MHz, CDCls) § 143.8, 132.1, 130.0, 129.9, 128.3, 125.5, 41.8 ppm.

The sulfoxides 51, 5m were all commercially available.
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12. General procedure for the synthesis of sulfones 6

mCPBA ¥
\\ /7

SREASEA At SR

DCM, 0 °C moen

The appropriate sulfide 4 (2.0 mmol) was dissolved in DCM and stirred at 0 °C. mCPBA (4.0 mmol) in
DCM was added dropwise and the reaction was monitored by TLC for 1 — 24 h until completion. The
reaction was dried under reduced pressure and purified by flash column chromatography using an
appropriate eluent mixture of EtOAc and hexane to afford the resulting sulfone 6.

2-((propylsulfonyl)methyl)pyridine (6a)"

_ \S/
N ~ N

Colourless oil (271 mg, 68% yield). *H NMR (400 MHz, CDCl3) & 8.63 — 8.57 (m, 1H), 7.76 (td, J =
7.7, 1.8 Hz, 1H), 7.52 (dt, J = 7.7, 1.1 Hz, 1H), 7.32 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H), 4.40 (s, 2H), 3.00
~2.92 (M, 2H), 1.96 — 1.82 (m, 2H), 1.04 (t, J = 7.4 Hz, 3H) ppm. *C NMR (101 MHz, CDCls) 3
149.83, 149.71, 137.50, 126.20, 123.78, 61.47, 53.82, 15.75, 13.24 ppm.

2-((ethylsulfonyl)methyl)pyridine (6b)"

| N o0
NN/
N/ S~

White solid (260 mg, 70% yield). *H NMR (400 MHz, CDCls) & 8.59 (ddd, J = 4.9, 1.8, 0.9 Hz, 1H),

7.75 (td, J = 7.7, 1.9 Hz, 1H), 7.51 (dt, J = 7.8, 1.1 Hz, 1H), 7.31 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H), 4.40

(s, 2H), 3.01 (g, J = 7.5 Hz, 2H), 1.40 (t, J = 7.5 Hz, 3H) ppm. *C NMR (101 MHz, CDCls) & 149.99,
149.75, 137.36, 126.11, 123.73, 60.73, 46.53, 6.65 ppm.

((ethylsulfonyl)methyl)benzene (6h)"°

\ 7/

S~

White solid (268 mg, 73% yield). *H NMR (400 MHz, CDCls) § 7.45 — 7.36 (m, 5H), 4.22 (s, 2H),
2.85 (q, J = 7.5 Hz, 2H), 1.36 (t, J = 7.5 Hz, 3H) ppm. *C NMR (101 MHz, CDCls) & 130.64, 129.25,
129.19, 128.26, 58.93, 45.54, 6.58 ppm.

1-methyl-3-(methylsulfonyl)benzene (6m)*°

\ 7/
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Colourless oil (221 mg, 65% yield). *H NMR (400 MHz, CDCls) § 7.78 — 7.73 (m, 2H), 7.49 — 7.42
(m, 2H), 3.04 (s, 3H), 2.45 (s, 3H) ppm. °C NMR (101 MHz, CDCls) § 140.60, 139.82, 134.59,
129.37, 127.81, 124.58, 44.64, 21.47 ppm.

2-((propylsulfonyl)methyl)pyridine 1-oxide
| N 00

+ %?
=
N ~ N

From the 4a oxidation procedure for synthesising sulfone 6a, the corresponding over-oxidized product
2-((propylsulfonyl)methyl)pyridine 1-oxide was obtained with 15% yield as white solid. '"H NMR (400
MHz, CDCl3) & 8.32 —8.26 (m, 1H), 7.62 — 7.53 (m, 1H), 7.41 — 7.28 (m, 2H), 4.70 (s, 2H), 3.19 - 3.10
(m, 2H), 1.99 — 1.85 (m, 2H), 1.06 (t, J = 7.4 Hz, 3H) ppm. *C NMR (101 MHz, CDCl;) & 140.93,
139.62, 129.66, 126.38, 126.31, 57.30, 54.09, 15.84, 13.29 ppm.

13. Blank Experiments

A set of blank experiments with empty pET28a vector E. coli CFE were carried out on different
substrates. The experiments clearly demonstrates that the biotransformation are catalysed by the
BVMO/FMO enzymes.

Table S2. Control experiments with empty pET28a vector E. coli CFE

Empty pET28a vector o o
E. coli CFE

!
R/ R/Si

R' or ROR
7N\ (5 (RIS

NADPH NADP?*

Gluconolactone e Glucose
GDH 1.0 g/L
50 mM Tris-HCI buffer
2.0% CH3CN, 37 °C,
4-24h, 220 rpm

Substrate Conv. %* ee

4a | <1 n.d.b

4h ©y <1 ndp
S\/

4m <1 n.d.b

*Determined by HPLC using an Agilent Eclipse Plus C18 column,
monitored at 254 nm. °n.d. = not determined.
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14. Copies of NMR spectra
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4-Methyl-2-(propylthio)pyridine (4f)
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1-Methyl-2-(propylthio)-1H-imidazole (4g)
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Benzyl(ethyl)sulfane (4h)
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(4-Bromophenyl)(ethyl)sulfane (4i)
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2-((Ethylsulfinyl)methyl)pyridine (5b)
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2-(Propylsulfinyl)pyridine (5e)
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4-Methyl-2-(propylsulfinyl)pyridine (5f)
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dazole (5g)
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((Ethylsulfinyl)methyl)benzene (5h)
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Ethyl (4-bromo)phenyl sulfoxide (5i)
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1-Chloro-3-(methylsulfinyl)benzene (5j)
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Methyl (4-fluoro)phenyl sulfoxide (5k)
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1-Chloro-2-(methylsulfinyl)benzene (5n)
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1-Chloro-4-(methylsulfinyl)benzene (50)
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2-((Ethylsulfonyl)methyl)pyridine (6b)
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((Ethylsulfonyl)methyl)benzene (6h)
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1-Methyl-3-(methylsulfonyl)benzene (6m)
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15. Copies of HRMS spectra for new compounds
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2-((Propylthio)methyl)pyridine (4a)

168.0840 NL:

WGD—: 3.19e9
9 AMB001_2023011214
90 o 1034#24 RT-0.32
AVI1T:FTMS +p
20 4 ESI Full ms
3 . [120.0000-1200.0000]
o] Instrument Resolution: 70,000
s Theoretical [CO9H13NS+H]+: 168.0841
5% Measured : 168.0840
250 Error: -0.87 ppm
ﬁm—
30
20 4
10 4
0 B
il
] CgHya NS +H
90 4 CaHis N1 Sy
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80 o
704
60 o
5u—f
40 o
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20 4
1[]—2
o ; r ‘.H..“HMHH.‘..”.‘.‘“ O e e e
130 140 150 160 170 180 190 200 210 220 230 240 250 260
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2-((Isobutylthio)methyl)pyridine (4¢)
NL: 1.33E10
JW432NBYMO1C #97 RT: 0.60 AV: 1 NL:
100 182.0997 1.25E10
C1oH{sN328 T: FTMS + p ESI Full ms
[120.0000-1600.0000]
90
80
o 10
Q
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& 40
30
20
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/ | 185.0082
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1-Methyl-2-(propylthio)-1H-imidazole (4g)
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1

Relative Abundance
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2-((Propylsulfinyl)methyl)pyridine (5a)
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Theoretical [C9H13NOS+H]+: 184.0791
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2-((Isobutylsulfinyl)methyl)pyridine (5¢)
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NL: 5.07E9
JW432BVMO2C #95 RT: 0.55 AV: 1 NL:
198.0947
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2-((Benzylsulfinyl)methyl)pyridine (5d)
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4-Methyl-2-(propylsulfinyl)pyridine (5f)
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NL: 3.59E9
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16. HPLC analysis and traces

The enantiomeric excess of the sulfoxides have been determined by HPLC using Daicel Chiralpak chiral
columns IC (0.46 cm x 25 cm) and IG (0.46 cm x 25 cm) in normal phase. All the methods described
ran at 1.0 mL/min, 25 °C with an isocratic eluent. Detection wavelength were set at 254 nm for all
compounds.

Compd Column Eluent system Optical data op® for new compounds
n-hexane:IPA (R)-5a -4.0 (ee 64%, c 1, in CH2Cl)

5a IC

73 (8)-5a +12.1 (ee >99%, c 1, in CH,Cl,)
" n-hexane:IPA
5b IC 6:4
5c G n-hexane:IPA (R)-5¢ -5.6 (ee >99%, ¢ 1, in CH»Cl)
6:4 (8)-5¢ +27.1 (ee >99%, c 1, in CH>CL)
-h :IPA
5l OD-H n-hexane
9:1
5g G ”'hexgje:IPA (8)-5g +10.1 (ee 76%, ¢ 1, in CHaCly)
" n-hexane:IPA
5h IC g
a1 n-hexane:IPA
I
St ¢ 8:2
-hexane:IPA
:11 I n
S ¢ 8:2
. n-hexane:IPA
5k IC g
" n-hexane:IPA
51 IC g
Sm!! IG and n-hexane:IPA
IC 8:2

aAbsolute configurations were determined by comparison with literature.'!
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2-((Propylsulfinyl)methyl)pyridine (Sa)

Chromatograms X
Qe HEIEWA AR L&D (F omomeoms: &
PWJY31| DAD1B, Sig=2544 Ref=off
x10?
09
0.8
o Racemic
é 06
]
g 05 N
& 0.4 -4 ®
g =
03 B
0z
o1
00 L
10 " 12 13 14 15 16 17 18 19 20 Fal 2 23 7 28 29 30 n 2 3 34 3B 3 7 3» 40
Retention time jmin]
Injection Results Y
| Peaks | summary
m = Name Signal desaiption RT(min) A Area(mAUs) Area% Height (mAU)  Height% Amount Concentration Start time (min) End time (min)
1 DAD1B,Sig=254,4 Ref=off 20.198 1196.839 49827 29491 5345 19.485 22682
2 DAD1B,Sig=254,4 Ref=off 23566 1205136 50173 25684 4655 22645 7
Chromatograms x
Qe [HEEtWile £& &N T ociwaymoe seomae | &
Pwiy37 | DAD1B, Sig=254,4 Ref=off | wiy372024-05-22 18-24-31+01-00cx
x102
5
]
- . B
2 g
E I ™ 00
] 3 _ \\S/J
i
£ N RN
& 2
,
il
o T
10 1 12 13 14 15 16 17 18 19 20 2 2 23 24 25 26 27 28 29 30 3 32 33 34 35 36 37 39 40
Retention time jmin]
Injection Results X
Peaks | Summary
# Name Signal description RT(min) A Area (mAU-s)  Area% Height (mAU) | Height%  Amount Concentration | Starttime (min)  End time {min)
1 DAD1B,Sig=254,4 Ref=off 30.214 31490527 100.000 354507 100.00 27872 34857
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Chromatograms

X
Qe [ WIL £ £ &&= (] oispieymoce seporae +| £
P SAIWZ23-A1| DAD1A,Sig=240.4 Ref=0ff | SAIWZ3-A12024-05-24 10-42-34+01-00x
=107
30
25 Obtained from BYMO145
I . g
| = o 8
g | é-v-
g 10 N7 NN
e (s)
00 L T
08
10 1 12 13 14 16 16 17 18 19 20 21 22 23 4 285 26 27 28 29 k] 3 k3 3 E £ ¥* 7 E 40
Retention time frin
Injection Results X
Peaks | Summary
[ # | Name | Signal description [RT(minl & Area(mAUs) | Area | Height(mAU) | Height% | Amoumt Concentation  Starctme(min)  Endtime (min}
‘ 1 DAD1A Sig=2404 Ref=off 23572 648 296 100.000 126% 100.00 22554 711
Chromatograms X
Qe [BEAEWIlL & i E & Y (T Doisplaymode [separate v {5}
P SAJW23-A2 | DAD1B, Sig=264,4 Ref=off | 5-24 11-28-26+01-00adx
x10 "
25
: Obtained from FM0401
= 20
3 ] -
§ 15 | A o]
P st
2 . N {R)\/\
2
05 8
00 S — ] ¢ L/\ <
10 " 12 13 14 15 16 i7 18 19 20 21 22 23 24 25 2% 27 28 29 30 3 32 33 34 35 36 3r 39 40
Retention time jmin]
Injection Results x

Peaks | Summary

o # | Name | signal desaiption [RT(min] & Area(mAUs) | Ares® | Height (mAU) | Height | Amount Concentration  Starttime (min)  End tme {min)
1 DAD1B,Sig=254,4 Ref=off 20239 685964 81836 15657 8364 19386 22506
2 DAD1B Sig=254,4 Ref=off 23734 152255 18164 3.062 1636 22819 25473
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Chromatograms X
ale MEEWlL ££ &S sy mase oriis < )
¥ SAJW22-A2| DAD1B, Sig=2544 Ref-off
x101
03
08 .
2
07 3
7 s
E o
3 o0s . £
- Obtained from TMCHMO &
¥
03
02
01
0.0 . T s
® 1 12 13 1 15 1 17 18 18 20 20 2 23 24 25 26 21 28 2 32 ¥ 2 B\ M 33k B ¥ 3B ] 4
Retention time jmin]
Injection Results X
| | peaks | summary
m = Name Signal description (RT(min) A Area(mAUs) Area% Height (MAU)  Height®  Amount Concentration  Starttime [min) | End time (min)
1 DAD18,Sig=254,4 Refeoff 23726 00708 40079 3750 3789 22968 7218
2 DAD1B,Sig=254,4 Ref=off 30.837 300.072 59.921 6147 6211 29.581 32373
Chromatograms X
Qe EERMNIA A& i@ (] ocispavmose overaia ~| 3
P SAJW22-A3| DAD1B, Sig=2544 Ref-off
x101
10
08
08
5 07
H
= 06
] 8
[ . H
§ Obtained from PAMO g .
£ 04 B8
£l
03 &
02 =
g
0.1 8
LA
00 T [} T
® 1 12 13 1 15 1 17 18 18 2 20 2 23 24 25 26 21 28 2 32 ¥ L B M 3B B ¥ 3B 1 4
Retention time jmin]
Injection Results X
| | peaks | summary
m = Name Signal description (RT(min) A Area(mAUs) Area% Height (MAU)  Height®  Amount Concentration  Starttime [min) | End time (min)
1 DAD18,5ig=254,4 Refeoff 20941 18159 s.am2 0310 472 w17 2737
2 DAD1B Sig=2544 Refsoff 238865 209116 63.021 4120 6279 nin 26321
3 DAD18 Sig=254,4 Ref=off 31058 04544 31506 2132 3249 29.485 32.387
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2-((Ethylsulfinyl)methyl)pyridine (5b)

VWD A, Wavelength=254 nm (SAIW1B\DEF_LC 2023-04-04 12-57-232-50 D)

mAl 5 E
= Racemic
15—. \ O
I i}
10- N/ S~
5
o E— a—
12 1; |‘B 1‘1 2 24 min
# Time Area Height Width  Symmetry
[T eesr T el | 288 | 05288 | 0577 |
2] 1eam | 1076 | 2686 | 0893 | 0581 |
‘ VWD1 A, Wavelength=284 nm (SAJWZ2DEF_LC 2024-08-22 18-46-4TW.IY 193 DILUTE D)
mal
|m—:
|400-:
1200
|ﬁﬂ€l—; | = 5
800- P ‘S'
€00~ N
<00~
200
E
\‘Q 14 1'6 1'8 2'2 2'{ min
# Time Area Height ‘Width S try
L] 208 | 19ee177 [ 17956 | 1691 | 0625 |
VWD A, Wovelongth=254 nm (SASW1B\DEF_LC 2023-04-04 12-57-232A.0)
mA
-
= Obtained from BVMO145
e
- g
10 N/ ~ a
: (s)
5
1z 14 1. 18 22 24 min
# Time Area Height Width  Symmetry
| 1] 18562 | 574.3 | 17.7 | 05721 | 0547 |
2] 21145 | 338 | 10.4 | 05416 | 0827 |
VWD A, Wavelength=254 nm (SAJW1S'DEF_LC 2023-04-04 12-57-23120.0)
~ 8| 2
= Obtained from FM0401
4+ = 0 E
1 l - é N 2
N s
E (R)
o
P ‘ ‘ ‘ :
12 14 10 1% 2 24 min
# Time Area Height ‘Width Symmetry
1 16.477 3501 939 0.5273 0.558
2 18.419 1264 29 0.6252 0.579
3 20.822 168.4 48 0.5474 0.913
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2-((isobutylsulfinyl)methyl)pyridine (5¢)

Racemic

SSYN

14284
14281

Obtained from BVMO145

G

(&)

Obtained from FM0O401

.
@\,r;:)\

",

A

0.245
06035
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2-(propylsulfinyl)pyridine (Se)

Chromatograms X
Qi HERRWLE ££ BZ& otspiny moce [Ovrina + 53
Pwiy118 | MWD1B, Sig=254,4 Ref=360,100
x102
40
35 -
§ B
5 30 -3 s
E 25 1
H Racemic
g 20
]
x 15
10
0s
L
00 i
70 75 80 85 90 95 100 105 1.0 ns 120 128 130 1386 140 145 150
Retention time fmin]
Injection Results x
| peaks | summany
M # Name Signal description RT(min) A Area (mAUs) Area% Height (mAU) | Height®%  Amount Concentration  Starttime (min)  End time (min)
1 MWD1B,Sig=254,4 Ref=360,100 9.2 4403 906 49521 2771488 5219 8570 9793
2 MWDI1B,5ig=254,4 Ref=360,100 10.130 4489.037 50.479 253.862 47.81 9.793 12.106
Chromatograms X
Qe BEEWIKE £F£ BE&N M osomscpon: &
P SAIW-D | MWD1B, Sig=264,4 Ref=360,100
xio!
L]
7 Obtained from FMO
6
: s :
3 2
B4 A
)
['4 3 .
]
: o
1
1
" T T
70 75 80 85 20 95 100 105 110 ns 120 125 130 138 140 145 150
Retention time fmin]
Injection Results 'S
| peaxs ‘Summurv
o * Name Signal description AT (min) A Area (mAUs)  Area% Height (mAU) | Height%  Amount Concentration  Starttime [min)  End time (min}
1 MWDI1B Sig=254,4 Ref=360,100 9242 259372 26.995 17812 3116 8443 9592
2 MWD1B Sig=254,4 Refs360,100 10.162 701.445 73.005 39345 6884 9834 12015
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I-methyl-2-(propylsulfinyl)-1H-imidazole (5g)

i A i smocis oo
o g
] / ';ﬂ
* {/\ P
= / 8
ol
# Time Area Height Width
[ 1| 39085 | 28375 | 1783 | 02443 | 43992 |
L2 wess | 28384 | 1479 | 02%7 [ S0008 | 0735
[ VWD A Wirelength=254 nm (SATW18UC STANDARDS 2073-04-14 10-38-05\8-50.0)
&7
e 5 . N
i Obtained from BVYMO145 é\/l\\
.7: N Sf\/
. g & 6
Z £
# Time Area Height ‘Width
[ ] s [ 121 [ s4€a [ o02n [1222 [ 0703
2] 10ss | 86 | 43 | 03088 | 87778 | 0773
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((Ethyl sulfinyl)methyl)benzene (5h)

Chromatograms X
Qe HEEWIKE ££L R8N (M owswmeowms: @
» SAM127| DAD1B, Sig=2544 Ref-off
x10°7
5 2 -
&
. X =
. Racemic
3
E
3 3 O
| !
é , ~
1
[} !
e T T
10 n 12 13 14 15 18 17 18 19 20 2 2 23 24 25 26 n 28 2 30 n 2 33 34 3 3% 7 38 39 40
Retention time fmin] |
Injection Results X
J peaks | Summary
o # Name Signal description (RT(min) A Ares (mAUs]  Area% Height (mAU) | Height% | Amount Concentration  Starttime (min) | End time (min)
1 DADI8 Sig=2544 Ref=off 221 1579513 49778 43217 5236 21356 5703
2 DAD1B,5ig=254,4 Refsoff 24.656 1593.618 50222 39.054 4744 23710 26970
Chromatograms %
Qle BN AL RED (M owmmeoms &
PWIY190 | DAD1B, Sig=254,4 Ref=off
x10!
30
26
2 20
: BS%
g 15 ~ -
& B
8
10
05
)
T
10 1 12 13 14 15 16 17 18 19 20 Fal 2 23 24 25 26 27 28 29 0 n 2 33 » 35 36 Ir £ 39 40
Retention time fmin] N
Injection Results X
J Peaks | summary
o = Name Signal description (RT(min) A Area (mAUs) Area% Height(MAU)  Height  Amount Concentraton  Starttime (min) | Endtime (min)
1 DADI8 Sig=254.4 Ref=off 25679 WAz 100000 7807 10000 24.669 7
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Chromatograms

Qe EWEREWK ££& RE @

Display mode |Separate +| {5}

P SAIW-B1 | DAD1B, Sig=254,4 Ref=off | SAIW-B12024-05-24 13-36-54+01-00x

x10!
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25

2| Obtained from BYMO145
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05 ~ ]
(S)
00
'
05 L]
10 " 12 13 14 15 16 17 1% 19 20 Fal n 23 24 2 2% n 28 2 30 3 32 3 34 35 36 k1) 38 39 40
Retention time [min]
Injection Results X
Peaks | Summary
L # Name Signal description [RT(min) A Ares (mAUs) Ares%  Height(mAU)  Height%  Amount Concentration | Startsme (min)  End time [min]

1 DAD1B Sig=254,4 Ref=off 22475 245786 100.000 5913 100.00 21663 24223
Chromatograms 'Y
Qe W L& M ospormoseseprme o B

B SAJW-B2| DAD1B,Sig=254,4 Ref=off | SAJW-B22024-05-24 14-22-38+01-00.dx

x101
200
175
o 12 Obtained from FMO401
E 125
E 100 0_
& 075 é" - ﬁ
050 E E
R 8 Z
i A
00 4 T T
10 1" 12 13 14 15 16 17 18 19 20 2 2 23 24 F. ] 2% Fid 28 29 30 3 2 3 34 3s k] 7 38 k- 40
Retention time jmin]
Injection Results X
Peoks | Summary
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2 DAD1B,5ig=254,4 Ref=off 24938 142174 75.369 3an 73.40 24081 26.348
Chromatograms X

Qe BNl ££L BEN 0

Display mode Overlaid ~ £33

P SAIWZ2-82 | DAD1B,Sig=2544 Ref=off

xo?
25
20
g 15 Obtained from TmMCHMO

1.0
g8
8

) JAN

00 L v

10 n" 12 13 14 15 16 17 18 19 20 2 2 2 27 28 29 30 N 2 N 34 3% k] n 38 9 0

24 25 26
Retention time jmin]

Injection Results X
J Peaks | Summary
o # Name | signal description [ RT(min) A Area (mAUs)  Area’ Height (mAU) | Height | Amount Concentration  Starttime (min) | End time {min)

1 DAD1E Sig=254,4 Refeoff 25908 191368 100.000 490 100.00 25.040 7293
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|| peaks | summary
o e Name Signal description (RT(min} A Area (mAUs)  Area% Height (mAU) ~ Height®%  Amount Concentration  Starttime (min)  End time (min)
1 DAD1B,Sig=254,4 Ref=off 22458 227565 96.036 6437 9%6.17 21.613 24.240
2 DAD1B,Sig=254.4 Refs=off 25830 9384 3964 0256 383 25184 26647
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1-Bromo-4-(ethylsulfinyl)benzene (5i)

[ VWD1 A, Wavelength=254 nm (SAJW18\DEF_LC 2023-04-05 13-04-20'8-50.0)
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1-Chloro-3-(methylsulfinyl)benzene (5j)

[ VIWDT A, Wavelength=254 nm [SAJW1BC STANDARDS 20230413 1334 885-50.0)
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1-Fluoro-4-(methylsulfinyl)benzene (5k)

VWD A, Wavelangth=284 nm [SAJW 1 810EF_LG 20230408 12-31.6717-50.0)
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1-Methyl-3-(methylsulfinyl)benzene (5m)

Analysed using Chiralpak IG column.
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Analysed using Chiralpak IC column.

S58



Chromatograms
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2375 9926 067 50061 mn2 5601 no0s 561

2 7790 9901812 45.938 218491 4399 26501 19994

Chromatograms

Q12 [ [ | A & IE&“"\ fF] oisplaymose overiaia + 5}

PWIY191 | DAD1B, Sig=254.4 Ref=otf

x10!
s

38010

Responss (mAL]
=

10 n 12 13 14 15 18 17 1. 19 20 n 2 F=] 24 28 28 k44 28 29
Retention time [mn]
Injection Results
| peaks | summary
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1 DADIBSig=254,4 Refaoff 38010 1628346 100.000 223 100,00 36.300 20207

Chromatograms

Q E ﬁﬁml«ﬂl& # & E & ) ﬂ!l Displaymode Separate * {3}

W M }® 33 M 3B/ 3B T 3 W/ 40 4 2

B SAIW-C1 | DAD1B, Sig=254,4 Ref=off | SAIW-C12024-05-24 15-08-21+01-00 cix.

x10"

-
Q
128 242

&
Obtained from BVMO145 ®

Response [mALJ]
N oW

o T

10 n 12 13 14 15 1% 7 1% 19 20 i 2 23 24 25 26 7 28 29 30 n 2 33 34 35 36 37 33 3 40 4 42

2
Retention time fmn]

Injection Results
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G # Name | signal -Nu-{mm-si Area% Height (mAU) | Height% | Amount | Starttime (min) | End time (min

1 DAD1B 5ig=254,4 Ref=off 28242 1859.423 100.000 37472 100.00 26953 30136
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o= Hame | Signal desaription [RT(min) & Area(mAUs) | Area% | Height(mAU) | Height% | Amount Concentration  Starttime (min) | End tme {min)

1 DAD1BSig=2544 Ref=off 2619 242259 58856 28030 6457 21681 24308

2 DAD18,Sige254,4 Refeotf 28138 599524 37.448 1430 299 26988 29341

3 DAD18,Sig=2544 Ref=off 38.285 58174 3656 1061 244 35742 33519
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