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1. Generalnformation

Materials. All reagents and solvents were used as received withdhefuypurification. Reagents and
solvents were bought from Sigma Aldrich, TCI and Fluoroctguifurous aciqACS grade, 6.0% SO

min) was purchased from Thermo Scientific Chemiaald titrated according to a previously described
literature proceduré. Geranyl bromidg95% purity)was purchased fronSigma Aldrich Technical
solvents were bought from VWR International and used as recébadmlitane gas witB.5ourity was
purchased froniNippon gasesn-butane gas with3.5purity was purchaseffom Praxair propanegas

with 2.5purity waspurchased from Benegasthaneas with3.5purity was purchased fro@erling and

Holz and Caand methangas with4.5purity waspurchased fnm Nippon gasesThe TBADTand NaDT
catalyss wereprepared according to reped pocedures: 2 Disposable syringes were purchased from
Laboratory Glass Specialist. Syringe pumps were purchased from Chemix Inc. model Fusion 200
Touch. All capillary tubing, microfluidic fittings and Back Pressure ReguddRPR) were purchased
from IDEX Health & Science. Product isolation was performed automatically, by a Biotage® Isolation
Four, with Biotage® SNAP KiISil 4 or 10 g flash chromatographyrtadges or manually, using silica
(P60, SILICYCLE) TLC analysis was performed using Silica on aluminum foil€ Flates (F254,
SILICYCLE) with visualization under ultraviolet light (254 nm and 365 nm) or appropriate TLC
staining (potassium permanganatejganic solutions were concentrated under reduced pressure on a
Biichi rotary evaporator (in vacuo at 40 °C, ~5 mbar).

NMR spectroscopy.tH (400 and 300 MHz)-*C (101 and75 MHz) and*°F (282 MHz) spectra were
recorded at ambient temperature using Bruker AV-I3@3dAV 400.'H NMR spectra are repied in
parts per million (ppm) downfield relative to CDG7.26 ppm) and af’C NMR spectra are repted

in ppm relative to CDGI(77.16 ppm) unless stated otherwise. Theltiplicities of signals are
designated by the following abbreviations: s (singlet), d (doublgtiplet), g (quatet), p (pente}, sext
(sextet),m (mudtiplet), dd (doublet of doublets), dt (doublet of triplets), td (tripledotiblets), ddd
(doublet of doublet of doublets). Coupling constants (J) arertexpin hetz (Hz). NMR data was
processed using the MestReNova 14 software packagewn products were characterized by
comparing to the corresponditfig NMR, 3C NMR with those available in the literature.

Mass spectrometry. High resolution masspectra (HRMS) were collected on an AccuTOF GC v 4g,
JMS-T100GCV Mass spectrometer (JEOL, Japan).

Determination of Regioisomeric and Diastereomeric RatioThe regioisomeric and diastereomeric
ratios were determined byl NMR analysis of the crude reaction mixture through integration of
diagnostic signals. For cases where the integration of diagnostic signals is not possible, the ratio is
calculated after the purification step.



2. Reactor Design
2.1Flow Equipment

Syringe pump
(Chemyx Fusion 200

Gastight syringe
(SGE Luer Lock 5

HPLC pump
(Shimadzu LE20AD)

Mass Flow Controller
(Bronkhorst ELFLOW)

Shut-off Valve
(IDEX P-783)

T-mixer
(IDEX P-712)

BPR holder
(IDEX P-789

™ BPR cartridge

—— (IDEX P-789)
Check valve cartridge
(IDEX CV-3000)

Supplementarfigure 1: Details of flow equipment ustat the photocatalyticsulfinylationreactions.



2.2 Signify Eagle Reactor

A Signify photochemical reactor is used, consisting bhseassemblywith six 365 nm UVA chip-
on-boardlight modules' Each of these light source modutemtain a fan and heat sink to efficiently
dissipate heat generated through the high power LEI3s, the head cap assembly contains blowers
to cool the interior of the reactor systemreduce undesired thermal si@gactionsThe LED modules
and chamber cooling blowers are connected to a driverddloxving to set the current of each of the
LED modules individually, as well as the rotation speed of the cooling bloWsessixLED modules
(365 nm, max. 144 W comhad optical output powegre positioned im hexagonal form around an
aluminum cylinder suppb(80 mm height75 mmdiameter) which hashe reactor coivrapped around
(FEP capillarytubing 0.5 mm ID,2 mL volumé.

Chip-on-board LEDs
(24 W optical power/unit)

SupplementariFigure 2: Signify Eagle Reactowith six(A) chip-on-board LED moduledB) head assemblyith reactor
coil, and (C)complete assembly with fans, heat sinks and LED modules.

.M; : :

i 1]

" Filling loop
\/’

Supplementariigure 3: Overview of Setufor (A) loop filling of gasand liquid, (B) photochemical reactiavth Signify
Eagle Reactor.
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3. Procedurdor Optimization ofGasLiquid Reactiondn FHow

An elaborate description tfie proceduréor optimizing gadiquid and gaggasliquid reactions in flow
is describedri the suppding information ofour previous work on photocatalytic carbonylation of light
and heavy hydrocarboAd he relevantiescriptions and calculatiofisr this workare repeated here.

To ensure close contact betweenghs and liquideaction peners, reactions are performed at elevated
pressures, above the liquefactimessuref the light alkane gased room temperatur@outane: 3 bar,
propane: 9 bar, ethane: 35 bar, methane: 46 amork in continuous modéhe pressure of all input
streams should be higher than the pressure at the outlet of the reactor. This means that all equipment,
which is used for injecting a gas stream (gas cylinder, reducer of gas cylinder and MFC) and for
injecting a liquid streamsgringe pump with gastight/disposable syringe, HPLC pump) should be
operatingat a higher pressure than the design pressure of the BPR and additional pressure drop of the
reactor systenGiven that the reducer tiie gas cylinderssiset to relatively lovpressure (< 10 bar),

all reactions are performed with a loop filling method.

3.1 Gasliquid Reactions at Elevated Pressure with Loop Filling Method

For reactions above the maximum pressure ofigigd stream $yringe pumor syringe) or above the
maximum pressure of the gas stregmmegsure of the gas cylinder reducer)aloop filling method is
applied With this methodthe gas and liquid stream are first combined in a filling loop, then pressurized
with a HPLC pump and finally injected into the reactor coil under the desired flow ratthaiLC

pump.

A Perform loop filling

rmr'
w,

Taylor flow

Filling loop
0.8 mm ID, 10 mL

B Perform reaction
Connect loop to HPLC pump and solvent filled Eagle
Pressurize system
Perform reaction at correct flow rate

V'VVV'V

i T ’:

U 1 ‘ “ 1
.om. 4.
O— .
HPLC | |
1 1
' Filling loop : Signify Eagle reactor
: 0.8 mm ID, 10 mL | 0.5mm ID, 2 mL

e e e -~ 1 365nm, 144 W

Supplementarfigure 4: Schematic representation of glguid reactions performedith a loop filling method(A) Loop
filling of gasliquid mixture (B) Pressurizing system and reactiomder correct flow rateMFC: Mass Flow Controller, CV:
CheckValve, BPR: Backressure Regulator.

The filling loop hasshutoff valves connectetioth sides, allowing the user to contain the gaguid

mixture inside the loop after injecting the complete reaction mix@@nee the gatiquid mixture is
contained in the filling loop,hie outletshutoff valve is connected to the solvdilted photoreactor
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with the desired BPRt the outle while the inletshutoff valve is connected with a HPLC punithe
outlet valvetowards the photoreactoan then slowly be opengdith the purposeo preserve the gas
liquid separation in separate slugs as much as podsike, solvent is pushed with the HPLC pump
towards the filling loop and photoreactegusingthe capillary tubing betweethe HPLCpump and
BPRto bepressurizedConsequentiythe gas segments are compagcthd gas is paially solubilized
and evetually liquefied However, flow over the BPR only sta whenthe system has reached the
designpressure of the BRRONce this pressure is reached, the flow rate of the HPLC pusdjusted
to achieve the desired residence tifReaction is then performeatirough irradiation of the solution
inside the reactaand the reaction mixture is collected at the outlet.

3.2 Calculation ofFlow Rates for Desired StoichiomietRatio(GasEquivalents)

A tool for calculating gas equivalents was developed by our group to quickly determine the appropriate
flow rates for gadiquid reactions in flow This tool can be accessed through the following link:
https://noelresearckgroupstreamlitproblemsessiommain-esrber.streamlit.app/

Below the formulas are also deduced and the basic principles are expMiifddare usetb calculate
the required flow rates for a desired stoichiometric ratio of gaseous redgamntalculations of the
required flow rates in continuous mode, e suppding information of our previous work.

With the loop filling method, the stoichiometric ratio,the amount ofas equivalest is determined
by the ratio of the molar flow rates. Pressure (and volumes) are not relevant.

Owd € a Qi & o Q €
YO wi 04 &nood® & lwo '

on
Supplementary equation 1
The molar flow rate of the substrate is:
3 & D
Supplementary equatich

The volumetric flow rate of gas that needs to be applied on the MFC (displayvgluesetric flow
rate at STPjor a desired stoichiometric ratio can then be calculated as:

Supplementary equatidh

For delivering gas to the flow system, a BronkhorstFEIOW is used, a thermal Mass Flow Controller

for gasses usinghe bypass principleThe provider calibrated the instrument using nitrogen and a
conversion factor is included internaligto the system, to provide flow rates falkane gasest

standard temperature and pressure (STP: 0°C, 1.013 bar). Other gasses can also be used, but a
conversion factor needs to be applied by the user to account for differemezd tapacity anthass

density at normatonditions



https://noel-research-group-streamlit-problem-session-main-esrber.streamlit.app/
https://www.bronkhorst.com/int/service-support-1/technologies/thermal-mass-flow-sensor-for-gases-bypass-principle/
https://www.bronkhorst.com/getmedia/50bed9ce-0445-4eba-9d37-f113ec53cb34/917022-Manual-general-instructions-digital-laboratory-style-and-IN-FLOW.pdf

For the loop filling method, absolute flow rates are not irtgo. As the gas and liquid streams are
mixed inside a filling loop first and not directly fed into the reactor, the absolute gas and liquid flow
rates do not determine residence time.

As anexampleto calculate the required gas flow rate that should be applied to the MFC to reach 5
equivalents opropaneduring loop filling, and choosing a substré®0,) concentration of @ M and
liquid flow rate of 0.1 mL-mir, the above formulas can be applied:

V] — — 00N aw 1))
h h

Supplementary equatigh

be"fmédmom,,ﬁ) o & D Qe <8 T O % 0

P — a € av € ¢8 Wi €

P T @D
Supplementary equatidh

Under the abovementioned reaction conditions, atgfgquid ratio0 0 of 24.41 is thus

required to achieve 5 equivalentsppbpane compared to SO



4. Reaction OptimizationPhotocatalytic Sulfinylation

The reaction betwegmropane and SQOs chosen as model reaction and an initial screening of reaction
parameters is performed irSignify Eagle Reactd365 nm,144W outputpower)as described above.

At the outlet of the photoreactohé intermediatsulfinic acidis trapped with benzyl bromida the
presence of base a fedbatch approach.

4.1 Residencd&ime Screening

From aur previous experience with photocatalytimctionalization of light alkanesve decided to
perform the reaction under increased pressure to elicpueéaction of the gaseous reactiontpar®

To begin our investigation, gesidence timescreeningis performedfor the photocatalytic reaction
between propane and S(Supplementaryfable 1) Bestresult was observed with 1 h residence time,
giving 48%'H NMR vyield of productl aftertrappingof the sulfinate with benzyl bromide.

i TBADT (1 mol%) 03O Bn—Br osdoo

o+ SO, — — » 9

Me™ e Me)ﬁn;lt;| Me)t
CH3CN/H,0 4:1 (0.2 M)

(aq.) hv (365 nm, 144 W) NaHCO,
tr=xh, p =34 bar 1

Supplementaryablel: Residence Tim8creenindgor the reaction of S@and propane

Entry? tr [h] Yield®
1 0.5 41%
2 1 48%
3 2 46%
4 4 25%

a2Reaction conditions: A stock solution is prepared wiln@mol of SO, (1.0 M, aqueous solutiorgnd

1 mol% of TBADT dissolved ira1.6 mL of CHsCN (resulting in a solution o£EH;CN/water 4:1 0.2

M). The mixture is combinedith propane gas (5 equivs SQ), pressurized (34 bar) and pushed over
the photoreactor (365 nm, 144 Wijith a varying residence time (05 h). The ouflow of the reactor

is collected in aial containing benzyl bromid® (6 mmol, 1.5 equiyandNaHCG; (84 mg,1.0mmol).
The resulting mixture is stirred overnight and the amount of prddiacmed, is evaluated *H-NMR
yields are calculated with axternal standardrichloroethyleng



4.2 Catalystloading

Next the influence ofatalyst loadings investigated1 mol% catalyst loading gave the best result, with
reducedyield of productl observed with lower and higher catalyst loadiBgpplementariyrable 2)

B
H TBADT (x mol%) O35 OH Bn—Br o-ézo
Me)"” + S0 —mm )"H _— )"H
Me (ag)  hv(365nm, 144 W) Me” N1 NaHCO, Me” o
CH;3CN/H,0 4:1 (0.2 M)

tr=1h, p=34bar

Supplementaryable 2: Catalyst loadingcreening for the reaction of 3@nd propane.

Entry»  Catalyst loading [mol%] Yield®
1 0.5 18%
2 1 48%
3 2 44%
4 3 34%

aReaction conditions: A stock solution is prepared wiln@mol of SO, (1.0 M, aqueous solutiomnd
0.5'3 mol% of TBADT dissolved in 4.6 mL of CH:CN (resulting in a solution oEHsCN/water 4:1
0.2 M). The mixture is combined with propane gas (5 equ8\SQ), pressurized (34 bar) and pushed
over the photoreactor (365 nm, 144 W) with laresidence timeThe ouflow of the reactor is collected
in a vial containing benzyl bromid®.6 mmol,1.5 equiv) and NaHCQ (84 mg, 1.0 mmol). The
resulting mixture is stirred overnighind the amount of produdtformed, is evaluated *H-NMR
yields are calculated with an external standard (trichloroethylene).

4.3 GasEquivalentsScreening

A screening of the gas equivalents showptimal results with 5 equivalents of propamnéth similar
yield obtained with 10 equivalents and a significant drop in yield with 20 equivédfumglementary
Table 3)

1
S =S=
)C'H + 80 —m8M8Mm8 > —_—
Me’ Me M )ﬁ’H M )ﬁ'H
(aq.) hv (365 nm, 144 W) " Me NaHCO; " Me
CH;CN/H,0 4:1 (0.2 M)
tg=1h, p=34 bar

B
H TBADT (1 mol%) |: 0, OH ] Bn—Br o "o

1

Supplementaryable3: Gas equivalents screeniffigr the reaction of S@and propane.

Entry? Gas equivalentieq] Yield®
1 25 19%
2 5 48%
3 10 45%
4 20 20%

aReaction conditions: A stock solution is prepared wilhn@mol of SO, (1.0 M, aqueous solutio@nd
1 mol% of TBADT dissolved in 4.6 mL of CHsCN (resulting in a solution o£EH;CN/water 4:1 0.2
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M). The mixture is combined with propane gasi(20equiv. vs SQ), pressurized (34 bar) and pushed
over the photoreactor (365 nm, 144 W) with a 1 h residence time. Titenoot the reactor is collected
in a vial containing benzyl bromid®.6 mmol,1.5 equiv) and NaHCQ (84 mg, 1.0 mmol). The
resulting mixture is stirred overnight and the amount of prodiformed, is evaluated.*H-NMR
yields are calculated with an external standard (trichloroethylene).

4.4 Decatungstat8ource Screening

The counterion of the decatungstate photocatalimys a determining role in its solubility in the
reaction mixtureBy switchng from tetrabutyl ammonium as counterion to sodium, a significant
increase in yield was observed, leading to 3BPAIMR yield of productl with NaDT as photocatalyst
(Supplementariyfable 4)

H
e )‘.H + SO, —
Me (aq)  hv(365nm, 144 W)
CH4CN/H,0 4:1 (0.2 M)
tg=1h, p=34bar 1

n
o N — 1
DT (1 mol%) |: 0O54-OH ] Bn—Br 0=s:=0

Supplementaryable4: Decatungstate source screenifog the reaction of S@and propane.

Entry? Decatungstate source Yield®
1 TBADT 48%
2 NaDT 5%

aReaction conditions: A stock solution is prepared wiln@mol of SO, (1.0 M, aqueous solutiorgnd
1 mol% of decatungstate catalyskissolved in al.6 mL of CH;CN (resulting in a solution of
CHsCN/water 4:1 0.2 M). The mixture is combined with propane gas (5 equsvSQ), pressurized
(34 bar) and pushed over tphhotoreactor (365 nm, 144 W) with a 1 h residence time. Thiwubf
the reactor is collected in a vial containing benzyl bromfide ifhmol,1.5equiv) andNaHCQG; (84 mg,
1.0 mmol). The resulting mixture is stirred overnight and the amount of pradmiched, is evaluated.
®IH-NMR yields are calculated with an external standard (trichloroethylene).

4.5 ReactionConcentratiorScreening

Next, we investigatedthe influence of lowering theconcentration ofSO,. Loweiing the SQ
concentratiorio 0.1 Mresulted in aeduced yield of 43% of produtt(Supplementaryable 5)

B
H NaDT (1 1% Os_..OH — ]
aDT (1 mol%) g Bn-Br 0=8=0
MeS'H + S0, —m———— —_—_— )‘
. .
Me (aq.) hv (365 nm, 144 W) Me M': NaHCO3; Me M:l
CH3CN/H,0 4:1 (0.1-0.2 M)

tg=1h, p=34bar 1

Supplementaryable5: Screening encentration of Sefor the reaction of S@and propane.

Entry? Concentration SgIM] Yield®
1 0.2 5%
2 0.1 43%
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aReaction conditions: A stock solution is prepared @i#i 0.4 mmol of SG; (1.0 M, aqueous solution)

and 1 mol% oNaDT dissolved in d@.6mL of CHsCN or 1.6 mLCH3CN and 0.2 mL watefresulting

in a solution ofCHsCN/water 4:1 0.1 0.2 M). Themixture is combined with propane gas (5 equi/

SQO), pressurized (34 bar) and pushed over the photoreactor (365 nm, 144 W) with a 1 h residence time.
The ouflow of the reactor is collected in a vial containing benzyl bromidé hmol,1.5 equiv) and

NaHCQG; (84 mg, 1.0 mmol). The resulting mixture is stirred overnight and the amount of prdduct
formed, is evaluated.!H-NMR vyields are calculated with an external standard (trichloroethylene).

4.6 Limiting ReageniScreening

Dueto the higher cosindlower abundancef the electrophilic reagent (benzyl bromideromparison
to SQ, the electrophile was chosen as the limiting reagent of the reaction, resuétirigatatedyield
of 95%of productl (Supplementaryable 6).

H
Me)tlH + SO —m—————
Me (aq)  hv (365 nm, 144 W)
CH3CN/H,0 4:1 (0.2 M)
tr=1h, p=34bar 1

B
NaDT (1 mol%) |: 0¢S’OH ] Bn—Br o:égo

Supplementaryable6: Limiting reagenscreeningor the reaction of S@and propane.

Entry? Limiting reagent Yield®
12 SG; 5%
2° BnBr 95%¢

aReaction conditions: A stock solutievasprepared with @ mmol of SO, (1.0 M, agueous solution

1 equiv) and 1 mol% ofNaDT catalyst dissolved in 4.6 mL of CHsCN (resulting in a solution of
CHsCN/water 4:1 0.2 M). The mixturavascombined with propane gas (5 eqws SQ), pressurized
(34 bar) and pushed over the photoreactor (365 nm, 144 W) with a 1 h residence timefldeobut
the reactomwascollected in a vial containingenzyl bromidg0.6 mmol,1.5equiv) and NaHCQ (84
mg, 1.0 mmol). The resulting mixtureasstirred overnight and the amount of prodi¢dbrmed,was
evaluated® Reaction conditions: A stock solutiovasprepared witfD.6 mmolof SO, (1.0 M, aqueous
solution 3 equiv) and 1 mol% ofNaDT catalyst dissolved in2a4 mLof CHsCN (resulting in a solution

of CH:CN/water 4:1 0.2 M). The mixturewas combined with propane gas (5 equixs SQ),
pressurized (34 bar) and pushed over the photoreactor (365 nm, 144 W) with a 1 h residence time. The
outflow of the reactowas collected in a vial containingenzyl bromide(0.2 mmol,1 equiv) and
NaHCG (100 mg, 1.2 mmgl The resulting mixturevasstirred overnight and the amount of prodiict
formed,wasevaluated® *H-NMR yields are calculated with an external standard (trichloroethyléne).
Isolated yield.

4.7 Residenc&ime Screening foilEthane

For the reaction with ethane gas, the residence time screening was repeated, showing optimal yield after
2 h residence timgSupplementaryfable7).
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Bn

H NaDT (1 mol%) O3 OH Bn-Br oo
Me)tlH + SO0 —m——m——-> B ————
.
H (aq)  hv (365 nm, 144 W) NaHCO, me S H
CH3CN/H,0 4:1 (0.2 M)
tp=1h, p=52bar 16

Supplementaryable7: Residence Time Screenifuy the reaction of S@and ethane

Entry? tr [N] Yield®
1 1 35%
2 2 62%
3 4 38%

aReaction conditions: A stock solution is prepared wiln@mol of SO, (1.0 M, aqueous solutiomnd

1 mol% of NaDT dissolved in a6 mL of CH;CN (resulting in a solution dEHs:CN/water 4:10.2 M).

The mixture is combined with ethane gas (5 equsvSQ), pressurized (52 bar) and pushed over the
photoreactor (365 nm, 144 W) with a varyirgsidence time (4 h). The outow of the reactor is
collected in a vial containing benzyl bromideq mmol,1.5equiv) andNaHCG; (84 mg, 1.0 mmol).
The resulting mixture is stirred overnight and the amount of prddiformed, is evaluated *H-NMR
yields are calculated with an external standard (trichloroethylene).

4.8 Optimizationfor Methane

Based on our previous experience with methane functionalizatioexpectethat we mayeed longer
residence times anidwer concentrationshan for other lightalkane gased-or the first triad, we
therefore lowered the concentration of,$0d maintained the same amountaficentration of alkane
gas and photocatalysesulting irnthe use of 10 equivalentsmmiethane compared to the limiting reagent
SO and 2 mol% catalyst loadin@upplementaryrable8). After the second step with 1.5 equivalents
of benzyl bromide, the product was detected in GCMS and characteristic peaks were obgbered in
'H NMR of the crude mixtureHowever amountswere smallmaking quantificatiowlifficult. Changing
CHsCN for its deuteratedlternative, did notesult in a large increase in yield.

H
H""“ + SO, — 3
H (aq)  hv(365nm, 144 W)
CH;CN/H,0 4:1 (0.1 M)

tp=xh, p =52 bar 21

o N _ 1
catalyst (x mol%) |: O\S,OH ] Bn—Br 0=8=0

Supplementary¥able8: Residence Time Screenifuy the reaction of S@and methane

Entry tr[h] [SO] Me eq. Cat. loading Solvent Yield®
1 6 0.1 M 10 NaDT 2% CH:CN/H0 4:1 <5%
2 8 0.1 M 10 NaDT 2% CDsCN/H:0O 4:1 <5%
3 6 0.1 M 10 FeCk.6H.0 20%  CHs:CN/H.O 4:1 <5%

a2Reaction conditions: A stock solution is prepared wign@mol of SO, (1.0 M, aqueous solutio@nd

2 mol% of NaDTor 20 mol% FeGl6H,O dissolved in al.6 mL of CH:CN and 0.2 mL of water
(resulting in a solution o€Hs:CN/water 4:1 0.1 M). The mixture is combined wittmethane gaslQ

equiv. vs SQ), pressurized (52 bar) and pushed over the photoreactor (365 nm, 144 W) with a varying
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residence timegf 8 h). The ouflow of the reactor is collected in a vial containing benzyl bror(iide
mmol, 1.5 equiy).andNaHCGQ; (33 mg, 04 mmol). The resulting mixture is stirred overnight and the
amount of produc®1 formed, is evaluated.'H-NMR vyields are calculated with an external standard
(trichloroethylene).

Whenbenzyl bromidevas useds the limiting reagent of the reactjahong with anincreased amount
of SG (2 mmol), 8% of product2l was obtainedSupplementarylable 9).The use of CECN as
reaction solveried to a marginally better yielthd a cleanéH NMR spectrumHigher catalyst loading
did not improve the yield of the reaction. Finally, wkeefiesh and recently titrated &blution (1M)
was useda 52%'H NMR vyield was observedrurther increasing the amount of 3®4 mmol, resulted
in a'H NMR of 70% and an isolated yield of 63%.

Bn
NaDT (1 1% Os_..OH - !
H aDT (1 mol%) Sg” Bn—-Br 0=8=0
HJ"H + SO0 —m———————— )‘ —e
g
H (aq.) hv (365 nm, 144 W) H HH NaHCO; H H
CD;CN/H,0 4:1 (0.2 M)
tr=2h, p =52 bar 21

Supplementaryable9: Residence Time Screenifay the reaction of S©and methane

Entry? Deviation Yield® Comment
1 CHsCN/HzO 4:1, 2 mmol SQ 8% Sigmﬁ‘}fgf’;;;idoenpmd”m
2 CDsCN/H0 4:1 129% Cleaner crudéH NMR
3 4 mol% NaDT 119%F
4 1 mol% NaDT, CRCN/H.0 4:1, 2 mmol S©@  52%(29%}Y Fresh SQ@solution
5 4 mmol SQ 70% (63%Y

aReaction conditions: A stock solution is prepared &ithmmol of SG; (1.0 M, aqueous solutio@nd

1 mol% of NaDT dissolved iB-16 mL of CDsCN (resulting in a solution adED;CN/water 4:10.2 M).

The mixture is combined wittmethane gasb(equiv. vs SQ), pressurized (52 bar) and pushed over the
photoreactor (365 nm, 144 W) with2ah residence time. The dildw of the reactor is collected in a
vial containing benzyl bromidé(2 mmol,1 equiv) andNaHCGQ; (600mg, 7.1 mmol). The resulting
mixture is stirred overnight and the amount of prodiictormed, is evaluated.'H-NMR yields are
calculated with an external standard (trichloroethylerfe@actions performed with an old solution of
SO in water ? Isolatedyield is notedn parentheses
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5. ExperimentaProcedures

5.11sobutane

To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged MéDT (14.65

mg, 6 umol, 3 mol%) degassed GEN is addedZ.4mL), followed byaqueous S&(6 wt%, 0.6 mL,

0.6 mmol, 3 equiy. The stock solution is charged in a gastight syringe, positioned in a syringe pump
and combined with a stream igbbutanegas 70 mL, 3 mmol, 15 equiv.) through a Imixer into a

filling loop, with a liquid flow rate of A6 mL-min-1 and & isobutanegas flow rate of 4 mL-m#i.

Next, the filling loop is connected to the reactor, the system is pressuriZditar using an HPLC
pumpand the reaction mixture is pumped overSignify Eagle reactor (365 nm, 144 W output power,
FEP capillary: 0.5 mm ID1.5mL) at a flow rate of @25mL-min-1, resulting in a residence time bf

h. The obtained reaction mixture is collected inttiteogenpurgedvial containing NaHC®(100 mg,

1.2 mmol, 6 equiv.), alkyl bromide (0.2 mmol, 1 equiv.) and degasse@ICiHL mL). The reaction
mixture is stirred at room temperature during the collection of the outflow, and the stirring is continued
at the specified temperature. Then, the reaction mixturansferred to a separatory funnel, diluted
with water (20 mL) and extracted with DCM (3x20 mL). The combined organic layers are dried over
MgSQ: and evaporated in vacuo. The residue is purified by column chromatography (
pentane:AcOEY).

5.2n-Butane

To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged MéDT (14.65

mg, 6 umol, 3 mol%) degassed GEN is addedZ.4mL), followed byaqueous SO(6 wt%, 0.6 mL,

0.6 mmol, 3 equiy. The stock solution is charged in a gastight syringe, positioned in a syringe pump
and combined with a stream lmfitanegas 70 mL, 3 mmol, 15equiv.) through a Amixer into a filling

loop, with a liquid flow rate of .6 mL-min-1 and abutanegas flow rate of 4 mL-miti. Next, the

filling loop is connected to the reactor, the system is pressurizééiliar using an HPLC pumpnd

the reaction mixture is pumped over Bgnify Eagle reactor (365 nm, 144 W output power, FEP
capillary: 0.5 mm ID,1.5mL) at a flow rate of M25mL-min-1, resulting in a residence time bh.

The obtained reaction mixture is collected intdteogenrpurgedvial containing NaHC@(100 mg, 1.2

mmol, 6 equiv.), alkyl bromide (0.2 mmol, 1 equiv.) and degasse@RIKil mL). The reaction mixture

is stirred at room temperature during the collection of the outflow, and the stirring is continued at the
specified temperature. Then, the reaction mixture is transferred to a separatory funnel, diluted with
water (20 mL) ad extracted wh DCM (3x20 mL). The combined organic layers are dried over MgSO
and evaporated in vacuo. The residue is purified by column chromatograpégtane:AcOEt).

5.3Propane

To a nitrogerpurged, screvecapped vial, fitted with a rubber septum and charged NM&DT (14.65

mg, 6 pmol, 3 mol%) degassed GEN is addedZ.4mL), followed byaqueous S&(6 wt%, 0.6 mL,

0.6 mmol, 3 equiy. The stock solution is charged in a gastight syringe, positioned in a syringe pump
and combined with a stream pfopanegas 73.5mL, 3 mmol, 15 equiv.) through a mixer into a

filling loop, with a liquid flow rate of L6 mL-min-1 and gpropanegas flow rate of 4 mL-mui. A

BPR of 2.8 bar is used during the loop fillingext, the filling loop is connected to the reactor, the
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system is pressurized &84 bar using an HPLC pumpnd the reaction mixture is pumped over the
Signify Eagle reactor (365 nm, 144 W output power, FEP capillary: 0.5 mmh.$bjL) at a flow rate

of 0.025mL-min-1, resulting in a residence timebh. The obtained reaction mixture is collected into

a nitrogenpurgedvial containing NaHC®(100 mg, 1.2 mmol, 6 equiv.), alkyl bromide (0.2 mmol, 1
equiv.) and degassed @EN (1 mL). The reaction mixture is stirred at room temperature during the
collection of tke outflow, and the stirring is continued at the specified temperature. Then, the reaction
mixture is transferred to a separatory funnel, diluted with water (20 mL) and extracted with DCM (3x20
mL). The combined organic layers are dried over Mg&@ul evaporated in vacuo. The residue is
purified by column chromatographg-pentane:AcOEt).

5.4 Ethane

To a nitrogerpurged, screvecapped vial, fitted with a rubber septum and charged NM&DT (14.65

mg, 6 umol, 3 mol%) degassed GEN is addedZ.4mL), followed byaqueous S©O(6 wt%, 0.6 mL,

0.6 mmol, 3 equiy. The stock solution is charged in a gastight syringe, positioned in a syringe pump
and combined with a streamethanegas 70.5mL, 3 mmol, 15equiv.) through a Fmixer into a filling

loop, with a liquid flow rate of @6 mL-min-1 and a ethanegas flow rate of 4 mL-mii. A BPR of

2.8 bar is used during the loop fillinjext, the filling loop is connected to the reactor, the system is
pressurized t&62 barusing an HPLC pumpand the reaction mixture is pumped over Signify Eagle
reactor (365 nm, MW output power, FEP capillary: 0.5 mm ID5 mL) at a flow rate of @125
mL-min-1, resulting in a residence time Bfh. The obtained reaction mixture is collected into a
nitrogenrpurgedvial containing NaHC®(100 mg, 1.2 mmol, 6 equiv.), alkyl bromide (0.2 mmol, 1
equiv.) and degassed @EN (1 mL). The reaction mixture is stirred at room temperature during the
collection of the outflow, and the stirring is continued at the specified temperature. Then, the reaction
mixture is transferred to a separgtéunnel, diluted with water (20 mL) and extracted with DCM (3x20
mL). The combined organic layers are dried over Mg&@ evaporated in vacuo. The residue is
purified by column chromatographg-pentane:AcOEY).

5.5Methane

To a nitrogerpurged, screvecapped vial, fitted with a rubber septum and charged NéDT (97.67
mg, 40 umol, 20 mol%) degassed GEN is added]6 mL), followed byaqueous S&X6 wt%,4.0mL,
4.0mmol, 20 equiv). The stock solution is charged in a gastight syringe, positioned in a syringe pump
and combined with a stream mmkthanegas @47.6mL, 20 mmol, 100equiv.) through a Fmixer into

a filling loop, with a liquid flow rate of @6 mL-min-1 and amethanegas flow rate of 4 mL-mii. A

BPR of 2.8 bar is used during the loop fillingext, the filling loop is connected to the reactor, the
system is pressurized &2 barusing an HPLC pumpnd the reaction mixture is pumped over the
Signify Eagle reactor (365 nni44 W output power, FEP capillary: 0.5 mm ID5mL) at a flow rate

of 0.0125mL-min-1, resulting in a residence time »h. The obtained reaction mixture is collected
into a nitrogenpurgedvial containing NaHC® (667 mg, 8.0 mmol, 40 equiv.), alkyl bromide (0.2
mmol, 1 equiv.) and degassed €M (1 mL). The reaction mixture is stirred at room temperature
during the collection of the outflow, and the stirring is continued at the specified temperature. Then, the
reaction mixture is transferred to a separatory funnel, diluted with water (20 mlExénacted with

DCM (3x20 mL). The combined organic layers are dried over Mg8@ evaporated in vacuo. The
residue is purified by column chromatographypéntane:AcOEt).
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5.6 Telescope

To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged MéDT (14.65
mg, 6 umol, 3 mol%) degassed GEN is addedZ.4mL), followed byaqueous S©O(6 wt%, 0.6 mL,

0.6 mmol, 3 equiy. TheSG; solution is charged in a gastight syringe, positioned in a syringe pump
and combined with a stream pfopanegas 73.5mL, 3 mmol, 15 equiv.) through a Fmixer into a
filling loop, with a liquid flow rate of L6 mL-min-1 and gpropanegas flow rate of 4 mL-mui. A

BPR of 2.8 bar is used during the loop fillimgdditionally, toa nitrogerpurged, screveapped vial,
fitted with a rubber septum and charged viidnzyl bromide 34.2 mg, 23.8 L, 0.2 mmol, 1 equiv.)
and2,6-lutidine (214 mg, 232.QuL, 1.0 mmol, 10 equivdegassed CN is addedZ mL). The benzyl
bromide solution was charged into a second filling loop, with one end connected to an HPLC pump and
the other end connected to the outlet of the photoreactor throdgmiger, with a shutoff valve
positiored immediately before the-fixer. Next, theSQ; filling loop is connected to thghotaeactor,

the system is pressurized3d barusing an HPLC pumpwhile theshutoff valve is closedand the
reaction mixture is pumped over tBggnify Eagle reactor (365 nm, 144 W output power, FEP capillary:
0.5 mm ID,2.8mL) at a flow rate of @46 mL-min-1, resulting in a residence time bh. At the same
time, the benzyl bromide filling loop is also pressurized to 34 bar using an HPLC pump. When the
reaction mixtue reaches the-mixer, theshutoff valve is open and the benzyl bromide solution is
pushed at a flow rate of 0.0&1L-min-1, resulting in 3:1 S@benzyl bromide ratio and a total flow rate

of 0.077mL-min-1. This mixture is pumped into a final reactor loop (4.6 mL), resulting in a residence
time of 1 h.Then, thecollected outflows transferred to a separatory funnel, diluted with water (20 mL)
and extracted with DCM (3x20 mL). The combined organic layers are dried over MNMg&O
evaporated in vacu@he crude mixture was purified by flash column chromatography (1B0péfntane

to n-pentaneB0:20 AcOEt) to afford productaandlb (80:20 ratio determined byH NMR analysis

of the crude reaction mixture34.1mg, 86%) as &lear oil

Me  (ag.) hv(365nm,144W) [Me”} 2 2,6-lutidine
CH3CN/H,0 (4:1)
tg=1h 86% (80:20 r.r.)

/1 © NaDT (1 mol%) Og¢-OH Bn—Br ,SIP
—_— —_—
Me NH + 2 /k"H & \l/

Propane

/)31 uLomint
S0, (0.2 M) |
NaDT (1 mol%) 7

160 pL-min Product

34 bar

Solvent

RS —@—7% TR (mm'm\
HHM’)

V=10mL V=28mL V=46mL
tg=1h tg=1h
Filling loop Photoreactor Sy2 reactor

Supplementarfigure5: Schematic representation of thetigpfor telescope reaction in flow.
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SupplementariFigure 6: Picture of setup for telescope reaction in flow.

5.7 Scaleup

To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged MaiDT (73.25

mg, 30 umol, 3 mol%) degassed GEN is addedi2 mL), followed byaqueous SE(6 wt%,3.0mL,
3.0mmol, 3 equiv). The stock solution is charged in a gastight syringe, positioned in a syringe pump
and combined with a stream mfopanegas 867.5mL, 15.0mmol, 15equiv.) through a Imixer into

a filling loop, with a liquid flow rate of @6 mL-min-1 and gropanegas flow rate of 4 mL-mui. A
BPR of 2.8 bar is used during the loop fillifdext, the filling loop is connected to the reactor, the
system is pressurized 84 barusing an HPLC pumpand the reaction mixture is pumped over the
Signify Eagle reactor (365m, 144 W output power, FEP capillary: 0.5 mm 1D mL) at a flow rate
of 0.025mL-min-1, resulting in a residence time bh. The obtained reaction mixture is collected
into anitrogenpurgedflask containing NaHC®(500mg, 6 mmol, 6 equiv.)S1(356 mg 1 mmol, 1
equiv.) and degassed @EN (5 mL). The reaction mixture is stirred at room temperature during the
collection of the outflow, anthenfor 1 hour at 60 °CThen, the reaction mixture is transferred to a
separatory funnel, diluted with watefO)(mL) and extracted with DCM (30 mL). The combined
organic layers are dried over Mg5é&hd evaporated in vacubhe crude mixture was purified by
flash column chromatography (1008%4pentane tm-pentane/5:25 AcOEt) to afford product5aand
15bas an inseparable mixture of regioisom&a20 ratio determined byH NMR analysis of the
crude reaction mixture)3(4.1mg, 82%) as a white solid.
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6. ldentification ofReactionlntermediates

To identify thereactionintermediates, aixture of propane and S@ere reacted according to the
General Procedurfer propane, with the outflowf the Signify Eagle reactocollected in a vial
without further functionalizatiofno benzyl bromidend basedded) The crudevasevaporated in
vacuo and dissolved in:D for NMR analysisTheH NMR spectrunrevealed a mixture afulfinic
acid and sulfinate salt of the corresponding isoprapyin-propyl adductgSupplementarfigure 7)

Isopropane sulfinic acid

IHNMR (400MHz,RO) U 2.96 (hept, J

I
(o]
(o]
I
N
[EEN
I

n-propane sulfinic acid

IH NMR (400 MHz, DO) Ui i 277 86 2H), 1.76 1.60 (m, 2H), 0.93 (t, J = 7.5 Hz, 3H).

B * | N

IR

{ ;
o
1]
]

o
=

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 1.0 09 08 07 06
f1 (ppm)

Supplementarifigure 7: CrudeH NMR of theeaction between propane and SPeaks denoted with asterisk correspond

to sulfinate species)

The intermediate sulfinic acidas isolated by acidifying the crude mixtdi& HCI and extracted
with MTBE, dried and evaporated in vacuo. ThHeand!*C NMR analysisconfirmed the presence of
isopropyl anch-propyl sulfinic acid by comparinghe spectra with those available in literature
(Supplementaryrigure 8 and 9 Additionally, GO MS analysidurtherconfirmedthe molecular
mass of the intermediates, in accordance with previous litefature.
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Isobutane sulfinic acid

HNMR (400 MHz DO + Hddpec OKSLWIIE W T cop |13
BCNMR (101 MHz, PO + pM®dnI Mc dc P

GCMS (El+) (m/z): [M]" calcd. forCsHsO,S, 1080; found: 108.0.

n-propane sulfinic acid

Ml 0 X

IH NMR (400 MHz, ;B 0 1 ¢ H7®§mp2H), 1.76 1.60 (m, 2H), 0.93 (t, J = 7.5 Hz, 3H).

BCNMR (101 MHz, PO + pHOYS MTDPTI MHODPOD

/ s /

T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

f1 (ppm)

SupplementarfFigure 8: *H NMR of the reaction between propane and,3®er acidification
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SupplementariFigure 9: 13C NMR of the reaction between propane and, ®fer acidification
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7. Characterization Data

7.1 Stating Materials

3-(bromomethyl)-2-cyclopropyl-4-(4-fluorophenyl)quinoline (S1)

In an overdried flask, pmosphorus tribromide (0.8 mL, 8.5 mmol) is adgkxivly

to a solution of2-cyclopropyt4-(4-fluorophenyl)quinolir3-yl)methanol(1.25 g,
4.25 mmol) inDCM (30 mL)at C°C. After stirring for 4 loursat ®C, 150 mL of
water was addedl'he mixture was brought to a pH of 8 by adding a saturated
solution of sodium bicarbonat&he mixture was transferred to a separatory funnel
and extracted wittA\cOEt (3x150mL). The organic layer wadried over MgS®@

and evaporated in vacpaffordingproductS1(1.467g, 97%) as a whisolid. The
spectroscopic data are consistent with thepeted previously’

IHNMR (300MHz,CDC}) U 7.99 (d, J7.57(m 1H), 7.8027,24 (inH6}), 459 . 6 9
(s, 2H), 2.59 2.44 (m, 1H), 1.45 1.34 (m, 2H), 1.21 1.07 (m, 2H).

Bis(4-(methoxycarbonyl)phenyl)iodonium trifluoromethanesulfonate (%)

In an overndried flask mCPBA (1.23 g, 5.5 mmol, 77 w%) and

* ot methyl 4iodobenzoate (1.310 g, 5 mmulgredissolved irDCM (20
mL). Then, BRAOEL (1.6 mL, 9.4 mmol)was added and stirred for 1
/071/©/ mo\ hour at room temperature. The mixture was cooled @G @Gnd4-
o o methoxycarbonylphenylboronic ac{8.99 g,5.5 mmol)was added

and stirred for 15 mimes and slowly warmed up to room temperature
where it was stirred for 1dur. The mixture was reooled to OC and

TfOH (0.45 mL,5.1 mmol)was added dropwise and allowed to reach room temperature where it was
stirred for 2 lours The mixture was concentrated in vacuo and passed through a plug of silica with 5%
MeOH:DCM eluent (200 mL). This was concentrated angDBvas added and stirred for 30 mies.

The precipitate was collected to afford @.137g, 42%) as a white solidThe spectroscopic data are
consistent with those reped previously?

S2

'H NMR (300 MHz, DMSQds) U T 8.344m, 4H), 8.09 7.99 (m, 4H), 3.86 (s, 6H).
methyl (2-bromoacetyl)-D-tryptophanate (S3)

In anovendried flask, EN (1.67 mL, 12 mmol, 3 equiv.) was added to
N . D-tryptophan methyl ester hydrochlori§&.01 g, 4 mmol, 1 equiv.) in
\ﬂ/\ " DCM (20 mL). After stirring for 10 minutes, the flask was cooled t€0

HN" 2N © and omoacetyl bromidg0.44 mL, 5 mmol, 1.25 equiv.) was added
| dropwise. The flask was warmed to room temperature and the reaction
3 mixture was stirred overnight. After reaction completion, the mixture was

transferred to a separatory funnel and washed with water (20 mL) ard bri
(20 mL), then dried car MgSQ and evaporated in vacudhe crude mixture was purified by flash
column chromatography (100%pentane ton-pentane50:50 AcOEt) to afford producE3 (2.3:1
mixture of rotamersl.00 g, 74%hps awhite solid.

Major rotamer

IH NMR (400 MHzDMSOid)) U 10.89 (s, 1H), 8.73 (d, J = 7.
(d, J = 8.0 Hz, 1H), 7.15 (s, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.99 (t, J = 7.4 Hz, 1Hj, 4.8 (m, 1H),
3.90 (s2H), 3.60 (s, 3H), 3.25 3.02 (m, 2H).
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B3CNMR (101 MHz,DMSQds) G 171.8, 166.0, 136.1, 127.0, 123
534, 51.9, 29.0, 26.9.

Minor rotamer

IHNMR (400 MHz, DMS@de) U 10. 89 (s, 1H),7.488d, J6=2.8Kzd1H), A34= 7. 5
(d, J = 8.0 Hz, 1H), 7.15 (s, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.99 (t, J = 7.4 Hz, 1Hj, 4.68 (m, 1H),
4.09 (s2H), 3.60 (s, 3H), 3.25 3.02 (m, 2H).

C NMR (101 MHz,DMS®d¢) © 171.8, 165.9, 136.1, 127.0, 123
53.4,52.0, 42.2, 26.9.

HRMS ESH) (m/z): [M+H]* calcd. forCi4H16BrN2Os, 339.0339 found:339.0342

(E)-5-(6-((4-fluorobenzoyl)oxy)hex1-en-1-yl)-5H-thianthren -5-ium tetrafluoroborate (S4)

o equipped with a magnetic stir bar was charged withFer-1-yl

PP 4-fluorobenzoate (1.11 g, 5.00 mmol, 1.00 equiv.), thianthrene S
/©)L° \© oxide (1.20 g, 5.17 mmol, 1.03 equiv.), a@H:CN (10 mL, ¢ =
F 0.25 M). After cooling to OC, trifluoroacetic anhydride (1.05 mL,
15 mmol, 3.0 equiv.) was added dropwise within 30 seconds,

s4 foll owed by dropwise addition of

equiv.) within 10 seconds. After stirring the lilac mixture at 0 °C for 60foilowed by stirring at 25
°C for 30 min, the resulting purple mixture was concentrated under reduced pressure and subsequently
diluted with CHCI, (50 mL). The CHCI; solution was poured onto a saturated aqueous NgHCO
solution (ca. 100 mL). The combined mixture was poured into a separatory funnel, and the layers were
separated. The CBI; layer was collected, and the aqueous layer walsduextracted with CHl, (2
x ca. 50 mL). The combined GEl; solution was washed with aqueous NaBé&lution (2 x a. 100
mL, 10 % w/w). The CkLCl; layer was dried over N8Q, filtered, and the solvent was removed under
reduced pressure. The residue was purifieldsh columnchromatography100:1CH.Cl./i-PrOHto
15:1 CH.Cl,/i-PrOH) to afford producS4(E/Z = 5.3/1, 1.36 g, 52% vyield) as white solid.

@\ Under ambient atmosphere, a 100 mL robottom flask

E-isomer

'HNMR (400 MHz,CDC}) & 8.26 (d, J = 7.9 Hz, 2H), 7.93 (c
Hz, 2H), 7.76 7.56 (m, 5H), 7.02 (t, J = 8.6 Hz, 2H), 6.53 (d, J = 14.8 Hz, 1H), 4.16 (t, J = 6.2 Hz,
2H), 2.27 (q, J = 7.3 Hz, 2H), 1.69L.46 (m, 4H).

CNMR (101MHz,CDGQ) U 165.8 (d, J = 253.7 Hz), 165.7,
= 9.4 Hz), 130.3 (d, J = 20.2 Hz), 126.49 (d, J = 2.9 Hz), 120.5, 115.7, 115.5, 109.9, 64.4, 33.0, 28.1,
24.0.

1%F NMR (282 MHz, CDG)  -15.661 -105.77 (m), 150.54 -150.58 (m), 150.60 -150.65 (m).
Z-isomer

IHNMR (400 MHz,CDC}) & 8. 35 (d, J 7.89(n8 2H), 7.8627,79 (B1}2H), 7.78 . 0 6
i 7.57 (m, 4H), 7.38 7.18 (m, 1H), 7.12 7.00 (M, 2H), 6.71 (d, J = 8.7 Hz, 1H), 4.31 (t, J = 6.3 Hz,
2H), 2.88 (q, J = 7.5 Hz, 2H), 1.941.79 (m, 4H).

BCNMR (101MHz,CDC)) & 165.8 (d, J = 253.7 Hz), 165. 7,
= 9.2 Hz), 130.3 (d, J = 20.2 Hz), 128.8, 127.8, 126.5 (d, J = 3.0 Hz), 121.2, 111.8, 64.6, 30.0, 28.2,
25.0.
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197 NMR (282 MHz, CDGJ)) -1i5.66i -105.77 (m), 150.54 -150.58 (m), 150.60 -150.65 (m).
HRMS ( AS| +)BFt+ oalcd: for:GsHpR®:S, 437.1040; found: 437.1046.

7.2 1sobutane

((tert-butylsulfonyl)methyl)benzene @a) and ((isobutylsulfonyl)methyl)benzene2b)
9 9 Prepared according to the general procedure for isobutane,
©/g,5\|< ©/g,5\)\ using aqueous SQO6 wt%, 0.6 mL, 0.6 mmol, 3 equ)y.
NaDT (14.65mg, 0.006 mmol,3 mol%), isobutang70 mL,
’a 2b 3 mmol, 15 equiv.)and benzyl bromide (34.2 mg, 23.8 pL,
0.2 mmol, 1 equiv.). After all the outflow fromie Signify
Eagle reactowas collected, the reaction mixture was stirred for 1 hour at 60 °C. The crude mixture was
purified by flash column chromatography (100%pentane ton-pentane80:20 AcOEt) to afford
product2a and2b (87:13 ratio determined b4 NMR analysis of the crude reaction mixture4 3

mg + 5.1mg, 93%) as awhite solid The spectroscopic data are consistent with thosertezpo
previously!?

RegioisomeRa

'H NMR (400 MHz, CDC{) U 1 7.334m8, 5H), 4.19 (s, 2H), 1.43 (s, 9H).

BCNMR (101 MHz,CDGE) G 131. 3, 128. 8, 127. 3, 60. 0, 52. 9,
HRMS (FD+) (m/z): [M] calcd. for GiH1¢0,S, 212.086; found: 212.0907.

Regioisomeb

IH NMR (300 MHz, CDCJ) 17.40 (s, 5H), 4.21 (s, 2H), 2.72 (d, J = 6.6 Hz, 2H), 2.2®5 (m, 1H),
1.08 (d, J = 6.6 Hz, 6H).

13C NMR (75 MHz, CDCJ) 11130.7, 129.2, 129.1, 128.4, 60.9, 58.5, 23.6, 22.9.
HRMS (FD+) (m/z): [M] calcd. for GiH160.S, 212.086; found: 212.098.
2-((tert-butylsulfonyl)methyl)pyridine ( 3a) and 2((isobutylsulfonyl)methyl)pyridine (3b)

Prepared according to the general procedure for isobutane,

N 2 N /,2)\ ) )
| ,,s\|< Y 2 using aqueouSQ; (6 wt%, 0.6 mL, 0.6 mmol, 3 equiv.), NaDT
z ° z ° (14.65 mg, 0.006 mmol, 3 mol%), isobutane (70 mL, 3 mmol,
3 3 15 equiv.) and Zbromomethyl)pyridine hydrobromide (50.6

mg, 0.2 mmol, 1 equiv.After all the outflow fronmthe Signify
Eagle reactowas collected, the reaction mixture was stirred for 1 hour at 60 °C. The crude mixture was
purified by flash column chromatography (100%pentane ton-pentane40:60 AcOEt) to afford
product3a and3b (86:14 ratio determined byH4 NMR analysis of the crude reaction mixture§3 3
mg, 78%) as avhite solid

RegioisomeBa

H NMR (300 MHz, CDCJ) i8.59 (ddd, J = 4.9, 1.8, 0.9 Hz, 1H), 7.72 (td, J6: Z.9 Hz, 1H), 7.60
(dt, J = 76, 1.1 Hz, 1H)7.28 (ddd, J = B, 4.9, 1.3 Hz, 1H), 4.46 (s, 2H), 1.39 (s, 9H).

13C NMR (75 MHz, CDCJ) 11149.7, 149.3, 136.9, 126.2, 123.6, 60.9, 56.3, 23.7.
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RegioisomeBb

'H NMR (300 MHz, CDCJ) &1 8.60 (ddd, J = 4.9, 1.9, 1.0 Hz, 1H), 7i81.68 (m, 1H), 7.51 (dt, J =
7.8, 1.1 Hz, 1H), 7.31 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H), 4.39 (s, 2H), 2.90 (d, J = 6.6 Hz, 2H),2.36 (
1H), 1.09 (d, J = 6.6 Hz, 6H).

13C NMR (75 MHz, CDCJ) 11149.9, 149.8, 137.3, 126.1, 123.7, 62.8, 59.4, 23.6, 22.8.
HRMS (ESI+) (m/z): [M+H] calcd. for GoH1sNO,S, 214.@96 found: 214.0901.

(E)-1-(tert-butylsulfonyl) -3, 7-dimethylocta-2,6-diene @a) and (E)-1-(isobutylsulfonyl)-3,7-
dimethylocta-2,6-diene @b)

Prepared according to the general procedure

NS NS ,5'9 \ S S/,° for isobutane, using aqueous SB wt%,

o \|< J 0.6 mL, 0.6 mmol, 3 equiy, NaDT (14.65
mg, 0.006 mmol,3 mol%), isobutane(70
mL, 3 mmol, 15 equiv.) and geranyl
bromide (43.4 mg, 39.7 pL, 0.2 mmol, 1 equiv.). After all the outflow ftbeSignify Eagle reactor
was collected, the reaction mixture was stirred at room temperature overnight. The crude mixture was
purified by flash column chromatography (100%pentane ton-pentane80:20 AcOEt) to afford
product4a and 4b as an inseparable mixture of regioisomers (89:11 ratio determinéd bMR
analysis of the crude reaction mixtur&5(3mg, 49%) as alightly yellow oil.

4a 4b

Regioisomeda

IHNMR (400 MHz, CDC)) U 5.33 (t, JtJ=7BHHBIHHI70WLH)77HE. 07 (
2H), 2.15i 2.08 (m, 4H), 1.72 (s, 3H), 1.66 @), 1.58 (s3H), 1.41 (s, 9H).

BCNMR (101 MHz,CDGE) o 145.4, 132.1, 123.6, 109.9, 59. 7,
Regioisomedb

1H NMR (400 MHz, CDG)) U i 5.364m, 1H), 5.11 5.01 (m,1H), 3.70 (d, J = 7.7 H2H), 2.77
(d, J = 6.5 Hz, 1H)2.39i 2.25 (m,1H), 2.137 2.08 (m,4H), 1.72 (s3H), 1.66 (s3H), 1.58 (s3H),
1.10 (d, J = 6.7 HBH).

Overlapping of peaks and low concentration avoids the unambidgi@dEVIR characterization of the
minor regioisomenb.

HRMS (FD+) (m/z): [MT calcd. for GaH260,S, 258.188; found: 258.1650.

methyl (2-(tert-butylsulfonyl)acetyl)-D-tryptophanate (5a) and methyl (2-
(isobutylsulfonyl)acetyl)}-D-tryptophanate (5b)

! y Prepared according to the general procedure
N\n/\sllo ”\n/\s’U\ for isobutane, using aqueous S@wt%, 0.6
A N, © é’\ﬁ L A0 mL, 0.6 mmol, 3 equiy, NaDT (14.65mg,
| | 0.006 mmol,3 mol%), isobutang70 mL, 3
mmol, 15 equiv.)andS3 (68 mg, 0.2 mmol,
1 equiv.). After all the outflow fronthe
Signify Eagle reactowas collected, the reaction mixture was stirred for 1 hour at 60 °C. The crude
mixture was purified by flash column chromatography (108p&ntane tam-pentanes0:50 AcOEL) to

afford productaas a single regioisomé47.2 mg, 62% 90:10 ratio determined Y4 NMR analysis
of the crude reaction mixture) ayalow solid

5a 5b
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Regioisomeba

'H NMR (400 MHz,CDCL) @0 (t&s 1H), 7.52 (d, J = B.Hz, 1H), 7.39 (d, J = 7.5 Hz, 1H), 7.32
(dd, J = 7.9, 1.0 Hz, 1H), 7.207.05 (m, 3H), 4.90 (dt, J = 7.6, 5.7 Hz, 1H), 3.77 (s, 2H), 3.65 (s, 3H),
3.32 fn, 2H), 1.33 (s, 9H).

C NMR (101 MHz,CDG) o 171. 7, 161. 2, 136. 3, 127. 3, 123.
61.5, 53.2, 52.9, 52.5, 27.6, 23.4.

HRMS (ESI+) (m/z): [M+H]Y calcd. for GsH2sN20sS, 381.149; found: 381.1476.

3-((tert-butylsulfonyl)methyl) -2-cyclopropyl-4-(4-fluorophenyl)quinoline (6a) and 2cyclopropyl-
4-(4-fluorophenyl)-3-((isobutylsulfonyl)methyl)quinoline (6b)

Prepared according to the general procedure for
isobutane, using aqueo8€» (6 wt%, 0.6 mL, 0.6
mmol, 3 equiv.), NaDT (14.65 mg, 0.006 mmol, 3
mol%), isobutane (70 mL, 3 mmol, 15 equiv.) and
S1(71.2 mg, 0.2 mmol, 1 equiv.pfter all the
outflow from the Signify Eagle reactorwas
collected, the reaction mixture was stirred for 1
6a 6b hour at 60 °C. The crude mixture was purified by
flash column chromatography (10084pentane ta-pentane’5:25 AcOEt) to afford produc6a and
6b as an inseparable mixture of ieigomers(82:18 ratio determined Y4 NMR analysis of the crude
reaction mixture),§8 mg, 73%) as ahite solid

Regioisomeba

IHNMR (300MHz,CDCG)) U4 8.01 (d, J = 8.4 Hz, 1H)i,719.66 (d
(m, 6H), 4.56 (s, 2H), 2.82 (ddd, J = 13.0, 8.1, 4.9 Hz, 1MBi 1.21 (m, 11, 1.13 (dd, J = 8.0, 3.3
Hz, 2H).

BCNMR(75MHz,CDC) U 162.7 (d, J = 24R3@ JHFHz),13282. 4, 1
(d, J = 6.9 Hz)129.8, 129.1, 126.7, 126.4, 125.8, 118.2, 115.4 (d, J = 21.5 Hz), 60.1, 45.9, 23.3, 15.6,
10.3.

1% NMR (282 MHz,CDCl;) -1i13.44.
Regioisome6b

IHNMR (300MHz,CDC)) U 8.01 (d, J = 8.4 Hz, 1H)i,714 .66 (d
(m, 6H), 4.61 (s2H), 2.88i 2.76 (m,1H), 2.71 (d, J = 6.6 HZH), 2.27i 2.14 (m,1H), 1.39i 1.31
(m, 2H), 1.13 (dd, J = 8.0, 3.3 Hz, 2H), 1.04 (d, J = 6.7 6#2),

Overlapping of peaks and low concentration avoids the unambidg¥@dEVR characterization of the
minor regioisomesb.

197 NMR (282 MHz,CDCl) -112.83.
HRMS (ESI+) (m/z): [M-H]* calcd. for GaHasFNO,S, 398.185; found: 398.1584.

7.3 n-Butane
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((secbutylsulfonyl)methyl)benzene {a) and ((butylsulfonyl)methyl)benzene Tb)

o o Prepared according to the general procedure for butane,

©/\II§' ,,-‘f'\/\/ using aqueous S6 wt%, 0.6 mL, 0.6 mmol, 3 equjy.

0 j/\ 0 NaDT (14.65mg, 0.006 mmol3 mol%), butang70mL, 3

mmol, 15 equiv.)and benzyl bromide (34.2 mg, 23.8 pL,

7a 0.2 mmol, 1 equiv.). After all the outflow frothe Signify
Eagle reactowas collected, the reaction mixture was stirred for 1 hour at 60 °C. The crude mixture was
purified by flash column chromatography (100%pentane ton-pentane80:20 AcOEt) to afford
product7a and 7b as an inseparable mixture of regioisomers (82:18 ratio determinéd bMR
analysis of the crude reaction mixture), (36 mg, 85%)dsa oil

7b

Regioisomei7a

IH NMR (400 MHz, CDCJ) Ui 7.447 7.33 (m, 5H), 4.20 (s, 2H), 2.792.68 (m, 1H), 2.03rq, 1H),
1.56 (n, 1H), 1.35 (d, J = 6.9 Hz, 3H), 0.99 (t, J = 7.5 Hz, 3H).

13C NMR (101 MHz, CDQJ) 11130.6, 129.0, 128.9, 127.9, 57.1, 56.4, 22.1, 12.2, 11.0.
Regioisomei7b

IH NMR (400 MHz, CDCJ) i1 7.44i 7.33 (m, 5H), 4.20 (s, 2H), 2.81 (m, 2H), 1.77 (m, 2H), 1.40 (m,
2H), 0.90 (t, J = 7.5 Hz, 3H).

13C NMR (101 MHz, CDGJ) 1130.5, 129.1, 129.0, 128.2, 59.4, 50.8, 23.7, 21.7, 13.5.
HRMS (El+) (m/z): [M] calcd. for GiH160,S, 212.086; found: 212.0867.

2-((secbutylsulfonyl)methyl)pyridine ( 8a) and 2((butylsulfonyl)methyl)pyridine ( 8b)

N 0 N 0 Prepared according to the general procedure for butane,
EJ/E,SY\ m;\/\/ using aqueous S6 wt%, 0.6 mL, 0.6 mmol, 3 equ)y.
NaDT (14.65mg, 0.006 mmol3 mol%), butang70mL, 3
8a 8b mmol, 15 equiv.)) and 2(bromomethyl)pyridine

hydrobromide (50.6 mg, 0.2 mmol, 1 equiv.). After all the
outflow fromthe Signify Eagle reactowas collected, the reaction mixture was stirred for 1 hour at 60
°C. The crude mixture was purified by flash column chromatography (IBpéttane tan-pentane
40:60 AcOEt) to afford producBa and 8b as a inseparable mixture of regioisomers (83:17 ratio
determined byH NMR analysis of the crude reaction mixture), (38.4 mg, 90% )césaa oil

RegioisomeBa

IH NMR (400 MHz, CDCJ) 18.55 (d, J = 4.3, 1H), 7.70 (m, 1H), 7:63.44 (m, 1H), 7.32 7.22 (m,
1H), 4.46i 4.33 (M, 2H), 2.86 (, 1H), 2.06 (, 1H), 1.63i 1.47 (m, 1H), 1.36 (d, J = 7.0, 3H), 0.97
(t, J = 7.5, 3H).

13C NMR (101 MHz, CDGJ) 11149.8, 149.6, 137.1, 126.0, 123.5, 58.7, 57.8, 21.8, 12.1, 11.0.
RegioisomeBb

IH NMR (400 MHz, CDCJ) 18.55 (d, J = 4.3, 1H), 7.70 (m, 1H), 7:53.44 (m, 1H), 7.32 7.22 (m,
1H), 4.37 (s, 2H), 2.99 2.91 (m, 2H), 1.86 1.73 (m, 2H), 1.46 1.38 (m, 2H), 0.89 (t) = 7.4 Hz
3H).

13C NMR (101 MHz, CDGJ) 11149.8, 149.6, 137.2, 126.0, 123.6, 61.3, 51.7, 23.7, 21.7, 13.5.
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HRMS (EI+) (m/z): [M+H] calcd. for GoHieNO2S, 214.896; found: 214.0901.

(E)-1-(secbutylsulfonyl)-3,7-dimethylocta-2,6-diene  @a) and  E)-1-(butylsulfonyl)-3,7-
dimethylocta-2,6-diene @b)

)\/va o )\/\/k/\ 5 Prepared according to the general
S XA X AN procedure for butane, using aqueous SO
é’sj/\ é’s\/\/ (6 wt%, 0.6 mL, 0.6 mmol, 3 equ)y.

NaDT (14.65mg, 0.006 mmol3 mol%),
butane(70 mL, 3 mmol, 15 equiv.) and
geranyl bromide (43.4 mg, 39.7 uL, 0.2 mmol, 1 equiv.). After all the outflow tre®ignify Eagle
reactorwas collected, the reaction mixture was stirred at room temperature overnight. The crude
mixture was purified by flash column chromatography (108p&ntane ta-pentane80:20 AcOEL) to

afford producBaand9b as an inseparable mixture of regioisomers (87:13 ratio determirtetiNiyIR
analysis of the crude reaction mixtur&68mg, 52%) as alightly yellow oil.

9a 9b

RegioisomeBa

'H NMR (400 MHz,CDCk) U i 5.233m, 1H), 5.08 5.00 (m, 1H), 3.69 (d, J = 7.7 Hz, 2H), 2.94
i 2.81 (m, 1H), 2.47 2.08(m, 4H), 2.07i 1.97 (m, 1H), 1.72 3H), 1.66 (s, 3H), 1.59 (s, 3H),57
i 1.50 (m, 1H)1.34 (d, J = 6.9 Hz, 3H), 1.03 (t, J = 7.5 Hz, 3H).

CNMR (101 MHzCDClL) 4 145.5, 132.2, 123.5, 110.4, 57.

12.2, 11.2.

RegioisomeBb

IH NMR (400 MHz,CDCk) U i 5.233m, 1H), 5.08 5.00 (m, 1H), 3.69 (d, J = 7.7 Hz, p12.14
i 2.08(m, 4H), 1.83i 1.73 (m, 2H)1.72 &, 3H), 1.66 (s, 3H), 1.59 (s, 3H),48i 1.40 (m, 2H)0.94
(t, J = 7.3 Hz3H).

BCNMR (101 MHz,CDGE) U 145.8, 132. 3, 123.4, 110.7, 53.

16.8, 13.6.
HRMS (El+) (m/z): [M] calcd. for G4H260,S, 258.1@8; found: 258.1653.

methyl (2-(secbutylsulfonyl)acetyl)-D-tryptophanate (10a) and methyl (2-(butylsulfonyl)acetyl)-
D-tryptophanate (10b)

Prepared according to the general
Qnﬂ\n/\_{/o an\ﬂ/\slz/\/ procedure for butane, using aqueous SO
/, /, .
Ay ' 5 ‘|’0 o’Y\ N ' 5 ?o o (6 wt%, 0.6 mL, 0.6 mmol, 3 equiy.

NaDT (14.65mg, 0.006 mmol,3 mol%),
butaneg(70mL, 3 mmol, 15 equiv.)andS3

(68 mg, 0.2 mmol, 1 equiv.). After all the
outflow fromthe Signify Eagle reactowas collected, the reaction mixture was stirred for 1 hour at 60
°C. The crude mixture was purified by flash column chromatography (IBpéttane ta-pentane
50:50 AcOEt) to afford productOaandl10bas an inseparable mixture of isome38 [dr 1:1}20ratio
determined byH NMR analysis of the crude reactiorixture), @8 mg, 63%) as alear oil

10a 10b

RegioisomerOaand Diastereoisomdr 0 a 6
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IHNMR (400 MHz, CDC)) & 8.21 (s, 1H), 7i783(m(lH),7.22705 7. 8
(m, 4H), 4.94i 4.84 (m, 1H), 3.85 3.71 (m, 2H), 3.71 3.67 (m, 3H), 3.42 3.25 (m, 2H), 3.14
2.91 (m, 1H), 2.03 1.89 (m, 1H), 1.56 1.43 (m, 1H), 1.35 1.23 (m, 3H), 027 0.89 (m, 3H).

3C NMR (101 MHz, CDG) 1.7 Q) 1161.2 (2C), 136.3, 136.3, 127.3, 127.3, 123.6, 123.6, 122.4,
122.4,119.8, 119.8, 118.5 (2C), 111.4 (2C), 109.4, 109.3, 59.5, 59.4, 56.2, 56.1, 53.2, 53.2, 52.7 (2C),
27.4 (2C), 22.0, 21.8, 12.2, 11.9, 10.9, 10.9.

Regioisomen0b

IHNMR (400 MHz,CDCJ) U 8. 21 (s, 1H), 7i783(m(lH),722705 7. 8
(m, 4H), 4.94 4.84 (m, 1H), 7 (s, 2H), 369 (s, 3H), 3.42 3.25 (m, 2H), 3.14 2.91 (m,2H), 1.81
i 1.68 (M, 2H), 1.43 1.34 (m, 2H), 0.93 0.89 (m, 3H).

3C NMR (101 MHz, CDG) U 162.8,.136.3, 127.3, 123.6, 122.4, 119.8, 118.5, 111.4, 109.2,
58.6, 53.2, 53.0, 52.7, 27.4, 23.8, 21.6, 13.5.

HRMS (El+) (m/z): [MT calcd. for GsH24N20sS, 380.140; found: 380.1410.

3-((secbutylsulfonyl)methyl) -2-cyclopropyl-4-(4-fluorophenyl)quinoline (11a) and 3
((butylsulfonyl)methyl) -2-cyclopropyl-4-(4-fluorophenyl)quinoline (11b)

F Prepared according to the general procedure for
butane, using aqueo &>, (6 wt%, 0.6 mL, 0.6
O mmol, 3 equiv.), NaDT (14.65 mg, 0.006 mmol, 3
0 mol%), butane (70 mL, 3 mmol, 15 equiv.) &8t
| 4 (71.2 mg, 0.2 mmol, 1 equiv.)After all the
N 7 outflow from the Signify Eagle reactorwas
collected, the reaction mixture was stirred for 1
hour at 60 °C. The crude mixture was purified by
flash column chromatography (100%pentane tm-pentaners:25 AcOEt) to afford producilaand
11bas an inseparable mixture of regioisomers (72:24 ratio determirtetNiYIR analysis of the crude
reaction mxture), (437 mg, 55%) as a white solid.

11a 11b

Regioisometd la

IH NMR (400 MHz, CDC}) U i, 1H9,9.59( 7.50 (m, 1H), 7.32 7.19 (m,3H), 7.19i 7.09 (m,
3H), 4.43 (s, 2H), 2.66 2.54 (m, 28, 1.78 (dddd, J = 15.1, 11.2, 6.9, 3.6 Hz, 1H), 1.3220 (m, 3H),
1.09 (d, J = 6.9 Hz, 3H), 1.03 (ddsB.2, 4.2 Hz, 2H), 0.87 (t, J = 7.5 Hz, 3H).

13C NMR (101 MHz, CDGJ)) 162.7 (d, J = 248.0 Hz)62.2, 149.3, 147.5, 132.3 (d, J 8 Biz), 132.0
(d, J = 7.7 1PPBz8,129C11126a5n1@6.4C1PH8) 118.5, 115.5 (d, J = 21. 4 & (d,
J=21.4Hz)61.1,49.8,22.3,15.7, 12.5, 11.2, 10.3.

Due to the hindered rotation of the biaryl mot i f

are not equivalent.

F NMR (282 MHz,CDCl;) -113.12.
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Regioisomer1b

IH NMR (400 MHz, CDCY) U nd, 1H9, 9.59( 7.50 (m, 1H), 7.32 7.19 (m,3H), 7.19i 7.09 (m,
3H), 4.51 (s, 2H), 2.74 2.68 (M, 2H), 2.66 2.54 (m, 1H), 1.53 1.42 (m, 2H), 1.37 1.20 (m, 4H),
1.03(dd, J= 8.2, 4.2 Hz, 2H), 0.80 (t, J = 7.3 F8H).

3C NMR (101 MHz, CDGJ)) 162.8 (d, J =248.0 HZ}62.0, 149.0, 147.6, 132.2 (d, J = 3.6 H32.0
(d,J=7.7Hz)129.9, 129.1, 126.5, 126.4, 125.9, 118.9, 118, J = D.7Hz), 54.4, 53.6, 23.9, 21.7,
15.8, 13.5, 10.5.

1F NMR (282 MHz,CDCl;) -1112.78.
HRMS (ESI+) (m/z): [M+H]Y calcd. for GsHzsFNO,S, 398.185; found: 398.1589.

7.4 Propane

((isopropylsulfonyl)methyl)benzene {a) and ((propylsulfonyl)methyl)benzene {b)

,0 ,0 Prepared according to the general procedure for propane, using
@ASY @AS\/\ aqueous SE6 Wt%, 0.6 mL, 0.6 mmol, 3 equ)yNaDT (14.65

© © mg,0.006 mmol3 mol%), propang73.5mL, 3 mmol,15equiv.)

1a 1 and benzyl bromide (34.2 mg, 23.8 pL, 0.2 mmol, 1 equiv.). After
all the outflow fromthe Signify Eagle reactowas collected, the
reaction mixture was stirred for 1 hour at 60 °C. The crude mixture was purified by flash column

chromatography (100%-pentane ta-pentane30:20 ACOE) to afford productaandlb (81:19 ratio
determined byH NMR analysis of the crude reaction mixture), (37.7 mg, 95% )céesaa oil

b

Regioisometla

IH NMR (400 MHz, CDCJ) Ui 7.467 7.35 (m, 5H), 4.22 (s, 2H), 3.00 (hept, J = 6.9 Hz, 1H), 1.37 (d, J
= 6.9 Hz, 6H).

13C NMR (101 MHz, CDQJ) 11130.7, 129.1, 129.0, 128.0, 56.3, 51.1, 15.4.
Regioisometb

1H NMR (300 MHz, CDGJ) &1 7.477 7.32 (m, 5H), 4.21 (s, 2H), 2.852.73 (m, 2H), 1.93 1.74 (m,
2H), 1.02 (t, J = 7.4 Hz, 3H).

13C NMR (101 MHz, CDGJ) i 130.6, 129.1, 128.2, 59.6, 52.8, 15.6, 13.2.
HRMS (EI+) (m/z): [M] calcd. for GoH10:S, 198.009; found: 198.0715.

2-((isopropylsulfonyl)methyl)pyridine (12a) and 2((propylsulfonyl)methyl)pyridine ( 12b)

N 0 N ,0 Prepared according to the general procedure for propane, using
mﬁY @Q,S\/\ aqueous SE(6 Wt%, 0.6 mL, 0.6 mmol, 3 equjyNaDT (14.65
mg,0.006 mmol3 mol%), propan€73.5mL, 3mmol,15equiv.)
12a 12b and 2(bromomethyl)pyridine hydrobromide (50.6 mg, 0.2 mmol,
1 equiv.). After all the outflow frorthe Signify Eagle reactowas
collected, the reaction mixture was stirred for 1 hour at 60 °C. The crude mixture was purified by flash
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column chromatography (1008gpentane tm-pentanet0:60 ACOEt) to afford product2aandl2bas
an inseparable mixture of regioisomers (80:20 ratio determinedHyMR analysis of the crude
reaction mixture), (36 mg, 90%) as a slightly yellow oil.

Regioisomen2a

IH NMR (400 MHz, CDCJ) 118.58 (m, 1H), 7.79 7.67 (m, 1H), 7.51 (m, 1H), 7.347.27 (m, 1H),
4.41 (s, 2H), 3.14 (hept, J = 6.9 Hz, 1H), 1.39 (d, J = 6.9 Hz, 6H).

13C NMR (101 MHz, CDGJ) 11149.9, 149.7, 137.2, 126.1, 123.6, 58.5, 51.9, 15.2.
Regioisomen 2b

'H NMR (400 MHz, CDCJ) 11 8.58 (m, 1H), 7.79 7.67 (m, 1H), 7.51 (m, 1H), 7.347.27 (m, 1H),
4.38 (s, 2H), 2.99 2.91 (m, 2H), 1.95 1.81 (m, 2H), 1.03 (t, J = 7.4 Hz, 3H).

13C NMR (101 MHz, CDGJ) 11149.9, 149.7, 137.3, 126.1, 123.7, 61.5, 53.7, 15.7, 13.2.
HRMS (EI+) (m/z): [M] calcd. for GH1aNO.S, 199.06@; found: 199.0670.

(E)-1-(isopropylsulfonyl)-3,7-dimethylocta-2,6-diene (13a) and €)-3,7-dimethyl-1-
(propylsulfonyl)octa-2,6-diene (L3b)

Prepared according to the general procedure

M/\_{P W,P for propane, using aqueous 50 wt%, 0.6

i NN ;

é j/ % mL, 0.6 mmol, 3 equiy, NaDT (14.65mg,
0.006 mmol,3 mol%), propaneg(70 mL, 3
mmol, 15equiv.)and geranyl bromide (43.4
mg, 39.7 pL, 0.2 mmol, 1 equiv.). After all the outflow frahe Signify Eagle reactowas collected,
the reaction mixture was stirred at room temperature overnight. The crude mixture was purified by flash
column chromatography (100fgpentane tam-pentane30:20 AcOEt) to afford produci3aand13bas
an inseparable mixture of regioisomers (83:17 ratio determined by 1H NMR analysis of the crude
reaction mixture), (33.3 mg, 68%) aslaghtly yellow oil.

13a 13b

Regioisomen3a

'H NMR (400 MHz, CDCJ) i5.28 (t, J = 7.8, 1H), 5@ 5.00(m, 1H), 3.70 (d, J = 7.8 Hz, 2H), 3.13
(hept, J = 6.9 Hz, 1H), 251 2.09(m, 4H), 1.73 (s, 3H), 1.67 (s, 3H), 1.60 (s, 3H), 1.36 (d, D+,
6H).

13C NMR (101 MHz, CDGJ) 11145.6, 132.2, 123.5, 110.4, 51.2, 50.2, 39.8, 26.2, 25.8, 17.8, 16.9, 15.2.
Regioisomen 3p

'H NMR (400 MHz, CDCJ)) 115337 5.25(m, 1H), 5.0'i 5.00(m, 1H), 3.68 (d)) = 7.8,2H), 2.93i
2.80 (M, 2H)2.15i 2.09(m, 4H), 1.9 1.78 (n, 2H), 1.73 (s, 3H), 1.67 (s, 3H), 1.60 (s, 3H), 1.07 (t,
J=7.4Hz, 3H).

13C NMR (101 MHz, CDGJ) 1 145.8, 132.3, 123.4, 110.7, 53.1, 52.9, 39.8, 26.2, 25.8, 17.8, 16.8, 15.7,
13.3.
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HRMS (EI+) (m/z): [M] calcd. for GsH240,S, 244.149; found: 244.1493.

methyl (2-(isopropylsulfonyl)acetyl)}-D-tryptophanate (14a) and methyl (2-
(propylsulfonyl)acetyl)-D-tryptophanate (14b)

’ o ’ o Prepared according to the general procedure
N 4 N & for propane, using aqueous S0 wt%, 0.6
Q DA Q DA : | '
A % &Y R 2k J mL, 0.6 mmol, 3 equiy, NaDT (14.65mg,

0.006 mmol,.3 mol%), propang73.5mL, 3
14a 14b mmol, 15 equiv.)andS3(68 mg, 0.2 mmol,
1 equiv.). After all the outflow fronthe
Signify Eagle reactowas collected, the reaction mixture was stirred for 1 hour at 60 °C. The crude
mixture was purified by flash column chromatography (108p&ntane to-pentanes0:50 AcOEL) to
afford productl4aand14b as an inseparable mixture of regioisomers (82:18 ratio determinéd by
NMR analysis of the crude reaction mixture), (57.3 mg, 78%) as a slightly yellow oil.

Regioisometlda

'HNMR (400 MHz,CDC)) U 8.38 (s, 1H), 7.51 (d, J2& 7.8 H
7.13(m, 2H), 7.13i 7.06 (m, 2H), 4.90 (g, J = 5.8 Hz, 1H), 3i79.69 (m, 2H), 3.67 (s, 3H), 3.32 (d,
J =5.7 Hz, 2H), 3.29 3.19 (m, 1H), 1.29 (t, J = 7.5 HaH).

C NMR (101 MHz,CDGE) U 171. 8, 161. 3, 136. 2, 127. 3, 123.
55.6, 53.5, 53.1, 52.6, 27.3, 15.2, 14.8.

Regioisomen4b

IHNMR (400 MHz,CDC}) & 8.38 (s, 1H), 7.51 (d, 322 7.8 H
7.13 (m, 2H) 7.13i 7.06 (m, 2H), 4.90 (g, J = 5.8 Hz, 1H), 3i78.69 (m, 2H), 3.67 (s, 3H), 3.32 (d,
J =5.7 Hz, 2H), 3.04 2.97 (m,2H), 1.84i 1.71 (m,2H), 0.98 (t, J = 7.4 HAH).

13C NMR (101 MHz, CDG) a 171. 8, 161. 4, 136. 2, 127. 3, 123.
58.4, 55.6, 54.8, 52.6, 27.3, 15.7, 13.0.

HRMS (El+) (m/z): [MT calcd. for G/H22N20sS, 366.124; found: 366.1254.

2-cyclopropyl-4-(4-fluorophenyl)-3-((isopropylsulfonyl)methyl)quinoline (15a) and 2
cyclopropyl-4-(4-fluorophenyl)-3-((propylsulfonyl)methyl)quinoline (15b)

Prepared according to the general procedure for
propane, using agueo8€» (6 wt%, 0.6 mL, 0.6 mmol,
3 equiv.), NaDT (14.65 mg, 0.006 mmol, 3 mol%),
propane (73.5 mL, 3 mmol, 15 equiv.) &t(71.2 mg,
0.2 mmol, 1 equiv.)After all the outflow fromthe
Signify Eagle reactorwas collected, the reaction
mixture was stirred for 1 hour at 60 °C. The crude
15a 15b mixture was purified by flash column chromatography
(100% n-pentane ta-pentane/5:25 AcOEt) to afford
productl5aand15b as an inseparable mixture of regioisomers (76:24 ratio determinéd RWIR
analysis of the crude reactiomxture), (63.6 mg, 83%) as a white solid.

Regioisomei5a
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IH NMR (400 MHz, CDC)) & i, 1+9,§.53((n, 1H), 7.33i 7.18 (m,3H), 7.18i 7.06 (m,3H),
4.43 (s, 2H), 2.83 J = 6.9 Hz, 1H), 2.67 2.59 (m, 1H), 1.33 1.18 (m, 2H), 1.10 (d, J = 6.9 Hz,
6H), 1.02 (dd, J = 8.0, 3.5 Hz, 2H).

13C NMR (101 MHz, CDGJ)) 16R.7 (d, J =248.1 HZ}62.2, 149.3, 147.5, 132.2 (d, J=3.5 H32.0
(d,J=7.7Hz)129.8, 129.0, 126.5, 126.4, 125.8, 118.5, 115.5 (d, J = 21.4 Hz), 54.9, 49,3514.7
10.3.

1F NMR (282 MHz,CDCl;) -11.3.02.
Regioisomen5b

IH NMR (400 MHz, CDCY) & i, 1+8,§.53((n, 1H), 7.33i 7.18 (m,3H), 7.18i 7.06 (m,3H),
4.49 (s2H), 2.59i 2.51 (m,2H), 2.597 2.51 (m,1H), 1.62i 1.48 (m,2H), 1.33i 1.18 (m, 2H), 1.02
(dd, J = 8.0, 3.5 Hz, 2H), 0.87 (t, J = 7.4 BHl).

13C NMR (101 MHz, CDGJ) 162.7 (d, J = 248.1 Hz)62.0, 149.0, 147.5, 132.1 (d, J = 3.5 H8R.0
(d,J = 7.7 Hz)129.8, 129.0, 126.5, 126.4, 125.9, 118.8, 115.6 (d, J = 21.5 Hz), 56.3, 53.6, 15.7, 15.4,
13.1, 10.5.

¢ NMR (282 MHz,CDCl;) -1112.77.
HRMS (ESI+) (m/z): [M+H]Y calcd. for G:H2sFNO,S, 384.128; found: 384.1434.

7.5Ethane

((ethylsulfonyl)methyl)benzene(16)

0 Prepared according to the general procedure for ethane, using aqueq6svw®,
@Q,—\/ 0.6 mL, 0.6 mmol, 3 equiy. NaDT (14.65mg, 0.006 mmol,3 mol%), ethane(70.5
mL, 3 mmol, 15 equiv.)and benzyl bromide (34.2 mg, 23.8 uL, 0.2 mmol, 1 equiv.).
After all the outflow fromthe Signify Eagle reactowas collected, the reaction mixture
was stirred for 1 hour at 60 °C. The crude mixture was purified by flash column chromatography (100%
n-pentane tam-pentaneB0:20 AcOEt) to afford product6 (32 mg, 87%) as a white solid.

IH NMR (400 MHz i 7.850nG bk, 4.21i(s, 2H), 2.85 (q, J = 7.5 Hz, 2H), 1.34 (t, J =
7.5 Hz, 3H).

BCNMR (101 MHzCDCI 3) U 130.6, 129. 1, 129. 1, 128. 2,

16

HRMS (El+) (m/z): [M] calcd. for GH120,S, 184.058; found: 184.0561.

2-((ethylsulfonyl)methyl)pyridine (17)

\ 0 Prepared according to the general procedure for ethane, using aquedéswi®,
| S #~~ 0.6 mL, 0.6 mmol, 3 equiy. NaDT (14.65mg, 0.006 mmol,3 mol%), ethang(70.5
z ©° mL, 3 mmol, 15 equiv.) and 2(bromomethyl)pyridine hydrobromide (50.6 mg, 0.2
mmol, 1 equiv.). After all the outflow frothe Signify Eagle reactowas collected, the
reaction mixture was stirred for 1 hour at 60 °C. The crude mixture was purified by flash column
chromatography (100%-pentane taox-pentaned0:60 AcOEL) to afford producl7 (31.5 mg 85%) as
a white solid.

17
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IHNMR (300 MHz,CDC)) & 8.57 (ddd, 1H), 7.2 (t6 J 97,7, 119 HS, 1H), 7481 Hz ,
(dt, J=7.7,1.1 Hz, 1H), 7.28 (ddd, J = 7.7, 5.0, 1.1 Hz, 487, (s, 2H)2.99 (q, J = 7.5 Hz, 2H), 1.37
(t, J = 7.5 Hz, 3H).

BCNMR (101 MHz,CDGE) G 149.9, 149.6, 137.2, 126.0, 123.
HRMS (El+) (m/z): [M] calcd. for GH11NO.S, 185.085; found: 185.0511.

(E)-1-(ethylsulfonyl)-3,7-dimethylocta-2,6-diene (18)

)\/\/k/\ o Prepared according to the general procedure for ethane, using aque¢tis SO
X X ,Isf’\/ wt%, 0.6 mL, 0.6 mmol, 3 equiy.NaDT (14.65mg,0.006 mmol3 mol%),

18 ° ethang70.5mL, 3 mmol, 15equiv.)and geranyl bromide (43.4 mg, 39.7 pL,

0.2 mmol, 1 equiv.). After all the outflow frothe Signify Eagle reactowas
collected, the reaction mixture was stirred at room temperature overnight. The crude mixture was
purified by flash column chromatography (100%pentane ton-pentane80:20 AcOEt) to afford
productl18 (19 mg, 41%) as elear oil

IHNMR (300 MHz,CDC)) & 5.30 (tgq, J i#4.98(maH), 3569 (& J+Hz8Hz,1H) ,
2H), 2.92 n, 2H), 2.12 (n, 4H), 1.73 (s, 3H), 1.67 (s, 3H), 1.59 (s, 3H), 1.36 (t, J = 7.5 Hz, 3H).

13C NMR (101 MHz, CDGJ) 11145.9, 132.3, 123.4, 11052.4,45.4, 39.7, 26.2, 25.8, 17.8, 16.8, 6.4.
HRMS (El+) (m/z): [M] calcd. for GzH220,S, 230.135; found: 230.1331.

methyl (2-(ethylsulfonyl)acetyl}D-tryptophanate (19)

Prepared according to the general procedure for ethane, using agueous SO
Qn \n/\/-\/ (6 wt%, 0.6 mL, 0.6 mmol, 3 equ)y.NaDT (14.65mg, 0.006 mmol,3
! mol%), ethang70.5mL, 3 mmol, 15 equiv.)andS3 (68 mg, 0.2 mmol, 1
equiv.). After all the outflow fronthe Signify Eagle reactowas collected,
the reaction mixture was stirred for 1 hour at 60 °C. The crude mixture was

purified by flash column chromatography (100#pentane tan-pentane
50:50 AcOEt) to afford product9 (57 mg, 81%) as elear oil

IHNMR (300 MHz,CDC}) U 8.35 (s, 1H), 7.51 (d, J E 7.7
7.04 (MAH), 4.961 4.84 (m, 1H), 3.72 (s, 2H), 3.67 (s, 3H), 3.32 (d, J = 5.6 Hz, 2H), 3.05 (q, J = 7.5
Hz, 2H), 1.30 (t, J = 7.5 H3H).

BCNMR(75MHz,CD&) G0 171.9, 161.4, 136.2, 127.3, 123.
53.2,52.7,47.7, 27.3, 6.5.

19

HRMS (El+) (m/z): [M] calcd. for GeH20N20sS, 352.187; found: 352.1104.
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2-cyclopropyl-3-((ethylsulfonyl)methyl)-4-(4-fluorophenyl)quinoline (20)

Prepared according to the general procedure for ethane, using af@das
wt%, 0.6 mL, 0.6 mmol, 3 equiv.), NaDT (14.65 mg, 0.006 mmol, 3 mol%),
O ethane (70.5 mL, 3 mmol, 15 equiv.) &t(71.2 mg, 0.2 mmol, 1 equivAfter
all the outflow fromtheSignify Eagle reactowas collected, the reaction mixture
I BN s"\/ was stirred for 1 hour at 60 °C. The crude mixture was purified by flash column
A2 chromatography (100%-pentane tm-pentaner5:25 AcOEL) to afford product
20 20(66 mg, 89%) as a white solid.

IHNMR (400 MHz,CDC)) U 7.98 (d, J = 8.4 Hz, 1H)i,72d.64 (d

(m, 3H), 7.28 7.18 (m, 3H), 4.58 (s, 2H), 2.83 (g, J 4 Hz, 2H), 2.73i 2.60 (m, 1H), K07 1.29
(m, 2H), 1.18 (t, J = 7.4 Hz, 3H), 1.12 (dd, J = 8.1, 3.4 Hz, 2H).

CNMR (101MHz,CDG) U 162.8 (d, J = 248.6 Hz),1326B2. 0,
(d, J = 7.8 Hz)129.9, 129.1, 126.4, 126.4, 125.9, 118.8, 115.7 (d, J = 21.5 Hz), 52.8, 48.9, 15.8, 10.5,
6.6.

19 NMR (282 MHz,CDCk) -112.70.
HRMS (ESI+) (m/z): [M+H] calcd. for GiH2FNO,S, 370.122; found: 370.1284.

7.6 Methane

((methylsulfonyl)methyl)benzene(21)

e Prepared according to the general procedurenéihane, using aqueous S wt%, 4
@Q;\ mL, 4 mmol, 20 equiv), NaDT (97.67 mg, 0.04@mol, 20 mol%, methang(447.6 mL,
20 mmol, 100 equiy.and benzyl bromide (34.2 mg, 23.8 L, 0.2 mmol, 1 equiv.). After
2 all the outflow fromthe Signify Eagle reactowas collected, the reaction mixture was
stirred for 1 hour at 60 °C. The crude mixture was purified by flash column chromatographyn100%
pentane ton-pentane80:20 AcOEt) to afford produc®l (21.4 mg, 63 %) as a white solidThe
spectroscopic data are consistent with thosertep@reviously:?

HNMR (400MHz,CDC) 4 7.41 (s, 5H), 4.25 (s, 2H), 2.76
BCNMR (101 MHz,CDGE) U 130.6, 129.3, 128.4, 61.4, 39.1.
HRMS (FD+) (m/z): [MT calcd. for GH100.S, 170.@96, found: 170.0402.

2-((methylsulfonyl)methyl)pyridine (22)

Prepared according to the general procedurenfiihane, using aqueous S@ wt%, 4
ENj/\'SII mL, 4 mmol, 20 equiv), NaDT (97.67 mg, 0.040 mmol, 20 mo)%methang447.6 mL,
Z 0 20 mmol, 100 equiy.and2-(bromomethyl)pyridine hydrobromide (50.6 mg, 0.2 mmol,

22 1 equiv.) After all the outflow fronthe Signify Eagle reactowas collected, the reaction
mixture was stirred for 1 hour at 60 °C. The crude mixture was purified by flash column
chromatography (100%-pentane to-pentaned0:60 AcOEt) to afford produc®2 (19.5mg, 57 %) as
a white solid.

IHNMR (400 MHz,CDCG)) o 8.62 (dt, J = 5.0, 1.1 Hz, 1H),
7.7 Hz, 1H), 7.38 7.32 (m, 1H), 4.45 (s, 2H), 2.93 (s, 3H).
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CNMR (101MHz,CDG) U4 149.7, 149.5, 137.7, 126.2, 123.
HRMS EI+) (m/z): [M]* calcd. for GHoNO,S, 171.0219; found:171.0361

(E)-3,7-dimethyl-1-(methylsulfonyl)octa-2,6-diene (23)

)\/\/k/\ o Prepared according tomodified version athegeneral procedure fanethane,
X X /,SII\ using aqueous S@6 wt%,6 mL, 6 mmol, 30 equiv), NaDT (146.5mg, 0.@0

23 0 mmol, 30 mol%), methane(671.4 mL, 30 mmol, B0 equiv) and geranyl

bromide (43.4 mg, 39.7 uL, 0.2 mmol, 1 equiv.). After all the outflow ftben

Signify Eagle reactowas collectedn a flask containingNaHCQ; (900 mg,10.8mmol, 54 equiv.) the
reaction was stirred for 1 hour. Then, the solvent was evaporated in vacuo and ethanol (5 mL) was
added and the flask was sonicated for 5 minutes. The supernatant was transferred to another vial and
the process was repeated. The combined supersatrgevaporated in vacuo. Then, geranyl bromide
was added, followedly a 4:1 mixture ofCH:CN/H,O. The reaction wastirred for 1 hour at 60 °C.
Then, the reaction mixture is transferred to a separatory funnel, diluted with water (20 mL) and extracted
with DCM (3x20 mL). The combined organic layeveredried over MgS®@and evaporated in vacuo.
The crude mixture was purified by flash column chromatography (IBpéftane tm-pentane80:20
AcOEt) to afford produc®3 (11.7mg, 27 %) as aclear oil The spectroscopic data are consistent with
those repdedpreviously*®

IH NMR (300 MHz,CDCk) U i 5.284m, 1H), 5.11 4.99 (m, 1H), 3.72 (d, J = 7.9 Hz, 2H), 2.80
(s, 3H), 2.141f, 4H), 174 (s, 3H), 1.67 (s, 3H), 1.60 (s, 3H).

BCNMR (75MHzCDCl) G4 146.2, 132.4, 123.4, 111.0, 54. 8,
HRMS EI+) (m/z): [M]* calcd. for GiH200.S,216.1179; found:216.1183

methyl (2-(methylsulfonyl)acetyl)}D-tryptophanate (24)

o Prepared according ta modified version of theyeneral procedure for
j NHT]/\/,S‘II\ methane, using aqueous 86 wt%,4 mL, 4 mmol,20equiv), NaDT (97.67
o 0 ° mg, 0.040 mmol, 20 molypmethang447.6 mL, 20 mmol, 100 equjvand
I S3(68 mg, 0.2 mmol, 1 equiv.). After all the outflow frahe Signify Eagle
reactorwas collectedn a flask containingfNaHCG; (667 mg, 8 mmol, 40
equiv.) the reaction was stirred formbur. Then, the solvent was evaporated
in vacuo and ethanol (5 mL) was added and the flask was sonicated for 5 minutes. The supernatant was
transferred to another vial and the process was repeated. The combined supevastavtporated
in vacuo. Then, S3 was added, followed by a 4:1 mixtuf@-ICN/H,O. The reaction wastirred for
1 hour at 60 °CThen, the reaction mixture is transferred to a separatory funnel, diluted with water (20
mL) and extracted with DCM (3x20 mL). The combined organic layen®dried over MgS®@and
evaporated in vacuo. The crude mixture was purified by flash column chromatographyn¢phé@tane
to n-pentanés0:50 AcOELY) to afford produck4 (51.3mg, 76 %) as alear oil

NH

24

IH NMR (300 MHz,CDC}) & 8. 43 ( s ,7.7HH)LH), 7.30.(d 9= 7(7Hz, 1H), 722
7.04 (m, 4H), 4.97 4.84 (m, 1H), 3.97 3.66(m, 2H), 3.66 (s, 3H), 3.31 (d, J = 5.5 Hz, 2H), 2.90 (s,
3H).

BCNMR (101 MHz,CDGE) 4G 171. 9, 161. 5, 136. 1, 127. 3, 123.
60.1, 53.2,52.7, 41.1, 27.3.
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HRMS EI+) (m/z): [M]* calcd. forCysH1sN,0sS, 338.081; found:338.0951

2-cyclopropyl-4-(4-fluorophenyl)-3-((methylsulfonyl)methyl)quinoline (25)

Prepared according to the general procedunaéinane, usingqueous S&6 wt%,
4mL, 4mmol,20equiv), NaDT (97.67 mg, 0.040 mmol, 20 mo)¥nethang447.6

mL, 20 mmol, 100 equiy.and S1 (71.2 mg, 0.2 mmol, 1 equiv.After all the
outflow from the Signify Eagle reactowas collected, the reaction mixture was
stirred for 1 hour at 60 °C. The crude mixture was purified by flash column
chromatography (100%-pentane t-pentaner5:25 AcOEt) to afford produck5
(34.8mg, 49 %) as a white solid.

IHNMR (300 MHz,CDC}) U 7.98 (d, J = 8.4 Hz, 1H),
Hz, 1H), 7.42 7.30 (m, 3H), 7.30 7.19 (m,3H), 4.67 (s, 2H), 2.75 (s, 3H), 2.62.53 (M, 1H), 1.37
(s, 2H), 1.14 (dd, J = 8.0, 3.2 Hz, 2H).

BCNMR (101MHz,CDG) o 162.8 (d, J = 2481(8J+35H)13261. 8, 1
(d, J = 8.0 Hz)130.1, 129.2, 126.5, 126.4, 126.0, 119.0, 115.9 (d, J = 21.5 Hz), 55.8, 42.2, 15.8, 10.8.

197 NMR (282 MHz,CDCl) -1112.49

HRMS EI+) (m/z): [M]* calcd. forCyoH1sFNO,S, 355.1@B7; found:355.1037

7.7 Functionalization

2-(ethylsulfonyl)benzo[d]thiazole (26)

N Q / To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged
@:S‘ S with NaDT (14.65mg, 0.006 mmol,3 mol%) degassed GEN is addedZ.4 mL),
followed byaqueous S&(6 wt%, 0.6 mL, 0.6 mmol, 3 equjv.The stock solution is
charged in a gastight syringe, positioned in a syringe pump and combined with a
stream of ethane gagQ.5mL, 3 mmol, 15 equiv.) through a dmixer into a filling loop, with a liquid

flow rate of 016 mL-min-1 and a ethane gas flow rate of 4 mL-#hinA BPR of2.8bar is used during

the loop filling. Next, the filling loop is connected to the reactor, the system is pressurized to 52 bar and
the reaction mixture is pumgeover theSignify Eagle reactor (365 nm, 144 W output power, FEP
capillary: 0.5 mm ID.1.5mL) at a flow rate of @125mL-min-1, resulting in a residence time 2h.

The obtained reaction mixture is collected intateogenpurgedvial containing NaHC®(100 mg, 1.2

mmol, 6 equiv.) and degassed £l (1 mL). The vial is stirred at during the collection of the outflow

from the Signify Eagle reactor. After all the outflow is collected, the mixture is stirred for an additional
30 min. The solvent was aporated in vacuo andchlorobenzothiazole (26 uL, 33.9 mg, 0.2 mmol, 1
equiv.) and DMA (5 mL) were added to the vial. The vial was purged with nitrogen and heated to 100
°C for 16 h. The mixture was then transferred to a separatory funnel, diluted at&h (20 mL) and
extracted with EtOAc (3x20 mL). The combined organic layensedried over MgS®and evaporated

in vacuo. The crude mixture was purified by flash column chromatography (d{e%tane t®20%

26
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AcOEtin n-pentane) to afford produ26 (34.5 mg, 76%) as a white solithe spectroscopic data are
consistent with those refied previously*

IH NMR (400 MHz,CDCl;) U i 8.212r8, 1H), 8.08 8.01 (m, 1H), 7.71 7.57 (m, 2H), 3.57 (q,
J=7.4Hz, 2H), 1.47 (t, J = 7.4 Hz, 3H).

3C NMR (101 MHzCDCL) U 165.3, 152.7, 136.8, 128.0, 127.
HRMS (ESI+) (m/z): [M+H] calcd. for GH10NO,S,, 228.047, found: 228.0158.

1-(5-(ethylsulfonyl)thiophen-2-yl)ethan-1-one(27)

i with NaDT (14.65mg, 0.006 mmol,3 mol%) degassed GEN is addedZ.4 mL),

° followed byaqueous S&(6 wt%, 0.6 mL, 0.6 mmol, 3 equ)v.The stock solution is
27 charged in a gastight syringe, positioned in a syringe pump and combined with a

stream of ethane gasQ.5mL, 3 mmol, 15 equiv.) through a Fmixer into a filling

loop, with a liquid flow rate of @6 mL-min-1 and a ethane gas flow rate of 4 mL-#himA BPR 0f2.8
bar is wed during the loop filling. Next, the filling loop is connected to the reactor, the system is
pressurized to 52 bar and the reaction mixture is pumped ov8ighdy Eagle reactor (365 nm, 144
W output power, FEP capillary: 0.5 mm ID5mL) at a flow rate of @125mL-min-1, resulting in a
residence time d? h. The obtained reaction mixture is collected intateogenpurgedvial containing
NaHCQG (100 mg, 1.2 mmol, 6 equiv.) and degassed@MH(1 mL). The vial is stirred at during the
collection of the outflow from the Signify Eagle reactor. After all the outflow is collected, the mixture
is stirred for an additional 30 min. The solvent was evaporated in vacueameady?5-bromothiophene
(41 mg, 0.2 mmol, 1 equiv.) and DMIS(3 mL) were added to the vial. The vial was purged with
nitrogen and heated to 110 °C for 20 h. The mixture was then transferred to a separatory funnel, diluted
with EtOAc (20 mL) and washed with brine (4x20 mL). The organic layer was dried over Mg$O
evaporated in vacuo. The crude mixture was purified by flash column chromatographyn(p@@tane
to 20% AcOEtin n-pentane) to afford produ? (27.5 mg, 63%) as a slightly yellow oil.

p’ﬂ W, To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged
I S
S

(o]

IH NMR (300 MHz,CDCk) & nd, 2H9,3.23((q, J = 7.4 Hz, 2H), 2.59 (s, 3H), 1.34 (t, J = 7.4 Hz,
3H).

13C NMR (75 MHz,CDCls) a 190. 4, 150. 8, 146. 0, 134. 1, 131.
HRMS (ES+) (m/z): [M] calcd. for GH100:S,, 218.0@®6; found:218.0061

(ethylsulfonyl)benzene(28)

0 / To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged with
i NaDT (14.65mg, 0.006 mmol 3 mol%) degassed GEN is addedZ.4mL), followed
by aqueous S&(6 wt%, 0.6 mL, 0.6 mmol, 3 equ)v.The stock solution is charged in a
gastight syringe, positioned in a syringe pump and combined with a stream of ethane gas
(70.5mL, 3 mmol, 15 equiv.) through a “mixer into a filling loop, with a liquid flow rate of 06
mL-min-1 and an ethane gas flow rate of 4 mL-+hirA BPR of2.8 bar isused during the loop filling.
Next, the filling loop is connected to the reactor, the system is pressurized to @rigpan HPLC
pumpand the reaction mixture is pumped overSignify Eagle reactor (365 nm, 144 W output power,
FEP capillary: 0.5 mm ID1.5mL) at a flow rate of @125mL-min-1, resulting in a residence time of
2 h. The obtained reaction mixture is collected intoitaiogenrpurgedvial containing NaHC®(100
mg, 1.2 mmol, 6 equiv.), diphenyliodonium triflate (86 mg, 0.2 mmol, 1 eqamd )degassed GEN
(1 mL). The vial is heated to 6€ during the collection of the outflow from the Signify Eagle reactor.

28
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After all the outflow is collected, the vialasheated for an additional 18h. Then, the reaction mixture
is transferred to a separatory funnel, diluted with water (2] arid extracted with DCM (3x20 mL).
The combined organic layengeredried over MgS®@and evaporated in vacuo. The crude mixture was
purified by flash column chromatography (100¥pentane td20% AcOEt in n-pentane) to afford
product28 (26.8 mg, 79%) as a yellow solifihe spectroscopic data are consistent with thosetezpo
previously!®

IH NMR (400 MHz, CDC}) U 7 . 9 05, 1(5Hz, 2H), J.65<(t, J=FHz, 1H), 7.56 (t, J = 7.5
Hz, 2H), 3.11 (q, J = 7.4 Hz, 2H), 1.26 (t, J 4 Az, 3H).

3C NMR (101 MHz,CDG) o 138.6, 133.7, 129.3, 128.3, 50.6
HRMS (El+) (m/z): [M] calcd. for GH1002S, 170.396; found: 170.0407.

methyl 4-(ethylsulfonyl)benzoate(29)

MeO. o , Toa nitrogerpurged, screveapped vial, fitted with a rubber septum and charged
4 o with NaDT (14.65mg, 0.006 mmol,3 mol%) degassed GBN is addedZ.4
0

mL), followed byaqueous S@(6 wt%, 0.6 mL, 0.6 mmol, 3 equjv.The stock

23 solution is charged in a gastight syringe, positioned in a syringe pump and
combined with a stream of ethane g&8.5mL, 3 mmol, 15 equiv.) through a dmixer into a filling
loop, with a liquid flow rate of @6 mL-min-1 and an ethane gas flow rate of 4 mL-+hinA BPR of
2.8 bar is sed during the loop filling. Next, the filling loop is connected to the reactor, the system is
pressurized to 52 basing an HPLC pumpnd the reaction mixture is pumped over $ignify Eagle
reactor (365 nm, 144 W output power, FEP capillary: 0.5 mmLIBmL) at a flow rate of @125
mL-min-1, resulting in a residence time &fh. The obtained reaction mixture is collected into a
nitrogenpurgedvial containing NaHC®(100 mg, 1.2 mmol, 6 equiv.) and degassed@NH(1 mL).
The vial is stirred att during the collection of the outflow from the Signify Eagle reactor. After all the
outflow is collected, bisgmethoxycarbonyl)phenyl)iodonium triflate (109.2 mg, 0.2 mmol, 1 equiv.)
is added and the vial is heated to 60 °C for 18h. Then, the reactionem#transferred to a separatory
funnel, diluted with water (20 mL) and extracted with DCM (3x20 mL). The combined organic layers
are dried over MgSQand evaporated in vacuo. The crude mixture was purified by flash column
chromatography (100%-pentando 20%AcOEtin n-pentane) to afford produ2® (30.9 mg, 68%) as
a white solid The spectroscopic data are consistent with thosetezbpreviously®

IH NMR (400 MHz,CDCk) U i 8.16Z6) = 8.1 Hz2H), 8.03i 7.92 @, J = 8.1 Hz2H), 3.95 (s,
3H), 3.13 (q, J = 7.4 Hz, 2H), 1.27 (t, J = 7.4 Hz, 3H).

3C NMR (101 MHzCDCl) & 165.5, 142.4, 134.9, 130.4, 128.
HRMS (El+) (m/z): [M] calcd. for GoH1204S, 228.043; found: 228.0460

3-(ethylsulfonyl)-1-phenylpyrrolidine -2,5-dione (30)

with NaDT (14.65mg, 0.006 mmol3 mol%) degassed GEN is added4.4mL),
@ ) 0 followed byaqueous S&(6 wt%, 0.6 mL, 0.6 mmol, 3 equjv.The stock solution

is charged in a gastight syringe, positioned in a syringe pump and combined with a
stream of ethane gagQ.5mL, 3 mmol, 15equiv.) through a Amixer into a filling
loop, with a liquid flow rate of @6 mL-min-1 and an ethane gas flow rate of 4 mL-+hinA BPR of
2.8 bar is used during the loop filling. Next, the filling loop is connected to the reactor, the system is
pressurized to 52 barsing an HPLC pumpnd the reaction mixture is pumped over $ignify Eagle

0?70 w, To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged
N

30
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reactor (365 nm, 144 W output power, FEP capillary: 0.5 mmLIBmL) at a flow rate of @125
mL-min-1, resulting in a residence time Bfh. The obtained reaction mixture is collected into a
nitrogenpurgedvial containing NaHC®@(100 mg, 1.2 mmol, 6 equiv.) and degassed@NH(1 mL).
The vial is stirredvasrt during the collection of the outflow from the Signify Eagle reactor. After all
the outflowwascollected, the solvent is evaporated in vacuo. TNephenylmaleimide(34.6mg, 0.2
mmol, 1 equiv.)and2M HCI (1 mL) wasadded, and the reaction mixtuwasstirred for72h at room
temperatureAfter the reactionvascompletethe reaction mixture is transferred to a separatory funnel,
diluted with water (20 mL) and extracted with AcOEt (3x20 nmie combined organic layers are
dried over MgS® and evaporated in vacudhe crude mixture was purified by flash column
chromatography (100%-pentane t@0%AcOEtin n-pentane) to afford produ80 (29.9mg, 56%) as
aclear oil The spectroscopic data arenststent with those reped previously’

IH NMR (300 MHz,CDCl) 0 i 7.375n6, 3H), 7.32 7.22 (m, 2H), 4.38 (dd, J = 9.7, 3.9 Hz, 1H),
3.62i 3.38 (m, 3H), 3.26 3.11 @d, J = 19.2, 9.71H), 1.52 (t, J = 7.4 Hz, 3H).

BCNMR (75MHzCDCl) G 172.2, 168.9, 131.1, 129.5, 129.
HRMS (El+) (m/z): [M] calcd. forCi2H1aNO4S, 267.05®; found: 267.0569

5-(ethylsulfonyl)hex-5-en-1-yl 4-fluorobenzoate(31)

To a nitrogerpurged, screvecapped vial, fitted with a rubber septum and
o *=0  charged witiNaDT (14.65mg,0.006 mmol 3 mol%) degassed GEN is
/©)L0M added 2.4 mL), followed byaqueous S&(6 wt%, 0.6 mL, 0.6 mmol, 3
F equiv). The stock solution is charged in a gastight syringe, positioned in
31 a syringe pump and combined with a stream of ethane7§asniL, 3
mmol, 15 equiv.) through a Fmixer into a filling loop, with a liquid flow
rate of 016 mL-min-1 and an ethane gas flow rate of 4 mL-+hirA BPR of2.8 bar isused during the
loop filling. Next, the filling loop is connected to the reactor, the system is pressurized tousnigar
an HPLC pumpand the reaction mixture is pumped over 8ignify Eagle reactor (365 nm, 144 W
output power, FEP capillary: 0.5 mm ID,5mL) at a flow rate of @125mL-min-1, resulting in a
residence time d@ h. The obtained reaction mixtureascollected in anitrogenpurgedvial containing
NaHCQG; (100 mg, 1.2 mmol, 6 equiv.) and degassed@NH(1 mL). The vial is stirred at during the
collection of the outflow from the Signify Eagle reactor. After all the outfi@gcollected, the solvent
wasevaporated in vacuo. The84 (104.8 mg, 0.2 mmol, 1 equiv.) and DCE (2 nwasadded, and
the reaction mixture is stirred for 17h B °C. After the reaction is complete, the solvent was
evaporated in vacuo and the crude mixture was purified by flash column chromatographyn{100%
pentane t®0% AcOEtin n-pentane) to afford produdtl (44.1 mg,70%) as alear oil

IH NMR (400 MHz, CDC))  § 1 8.98Qr, 2H), 7.14 7.04 (m, 2H), 6.245 1H), 5.86i 5.81 (m,
1H), 4.34 (t, J = 6.2 Hz, 2H), 2.97 (q, J = 7.4 Hz, 2H), 2.2142 (m, 2H), 1.91 1.70 (m, 4H), 1.28
(t, J = 7.4 Hz, 3H).

BCNMR (101MHz,CDG) U4 165.8 (d, J = 253.9 Hz), 165. 6,
= 3.0 Hz), 125.5, 115.6 (d, J = 22.0 Hz), 64.5, 46.7, 29.5, 28.2, 24.4, 7.0.

197 NMR (282 MHz,CDCl)  -115.63.
HRMS (EI+) (m/z): [M] calcd. forCisHioFO4S, 314.098; found:314.0993

1-(ethylsulfonyl)-1H-benzod]imidazole (32)
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P To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged with
u*M@ NaDT (14.65mg,0.006 mmol 3 mol%) degassed GEN is addedZ.4mL), followed
= by aqueous S&X(6 wt%, 0.6 mL, 0.6 mmol, 8quiv). The stock solution is charged
32 in a gastight syringe, positioned in a syringe pump and combined with a stream of

ethane gas70.5mL, 3 mmol, 15 equiv.) through a Fmixer into a filling loop, with a

liquid flow rate of 016 mL-min-1 and an ethane gas flow rate of 4 mL-+hirA BPR of2.8bar is used

during the loop filling. Next, the filling loop is connected to the reactor, the system is pressurized to 52

barusing an HPLC pumpnd the reaction mixture is pumped over $ignify Eagle reactor (366m,

144 W output power, FEP capillary: 0.5 mm [D5mL) at a flow rate of @125mL-min-1, resulting

in a residence time d® h. The obtained reaction mixture is collected intmitogenpurgedvial

containing NaHC®(100 mg, 1.2 mmol, 6 equiv.) and degassed@NH(1 mL). The vial is stirred at

rt during the collection of the outflow from the Signify Eagle reactor. After all the outflow is collected,

the vial is cooled to 0 °C ardichlorosuccinimidg40 mg, 0.3 mmol, 1.5 equiv.) is added. The reaction

mixture is allowed to warm up td and stirred for another 30 min. The mixture is transferred to a

separatory funnel, diluted with brine (20 mL) and extracted with DCM (3x20 mL). The combined

organic layers are dried over Mg5é&nhd evaporated in vacuo. The flask was purged with nitrogen and

the residue was dissolved in THF (4 mL) and benzimidazole (23.6 mg, 0.2 mmol, 1 equiv.) was added,

followed by EtN (56 uL, 0.4 mmol, 2 equiv.). The mixture was stirredt &r 24 h, after which it was

transferred to aeparatory funnel, diluted with 0.1 M HCI (20 mL) and extracted with DCM (3x20 mL).

The combined organic layers are dried over Mg&@ evaporated in vacuo. The crude mixture was

purified by flash column chromatography (100%pentane to40% AcOEt in n-pentane) to afford

product32 (28.6 mg, 68%) as @ear oil

IHNMR (300 MHz, CDC)) U 8. 25 (796 (m,12H)) 7,52 7.37 92 2H), 3.43 (q, J = 7.4
Hz, 2H), 1.31 (t, J = 7.4 H3H).

BCNMR (101 MHz,CDG) U 144. 1, 141. 7, 131. 2, 125. 9, 125.

HRMS (FD+) (m/z): [M]* calcd. for GH1oN20.S, 210.05%8; found: 210.0469.

tert-butyl 2-((ethylsulfonyl)oxy)-7-azaspiro[3.5]nonane7-carboxylate (33)

BocN To a nitrogerpurged, screveapped vial, fitted with a rubber septum and charged
with NaDT (14.65mg, 0.006 mmol,3 mol%) degassed GBN is addedZ.4mL),
followed byaqueous S©(6 wt%, 0.6 mL, 0.6 mmol, 3 equjv.The stock solution

/s charged in a gastight syringe, positioned in a syringe pump and combined with a
stream of ethane gagd.5mL, 3 mmol, 15 equiv.) through a Amixer into a filling

33 loop, with a liquid flow rate of @6 mL-min-1 and a ethane gas flow rate of 4

mL-min-1. A BPR of2.8bar is used during the loop filling. Next, the filling loop is

connected to the reactor, the system is pressurized to 52 bar and the reaction mixturedsopampe
the Signify Eagle reactor (365 nm, 144 W output power, FEP capillary: 0.5 mrh.®xL) at a flow

rate of 00125mL-min-1, resulting in a residence time2fi. The obtained reaction mixture is collected

into anitrogenpurgedvial containing NaHC®(100 mg, 1.2 mmol, 6 equiv.) and degassed@NH(1

mL). The vial is stirred att during the collection of the outflow from the Signify Eagle reactor. After

all the outflow is collected, the vial is cooled to 0 °C &hdhlorosuccinimidg40 mg, 0.3 mmgl1.5

equiv.) is added. The reaction mixture is allowed to warm upand stirred for another 30 min. The

mixture is transferred to a separatory funnel, diluted with brine (20 mL) and extracted with DCM (3x20

mL). The combined organic layers are dried over MgS8W evaporated in vacuo. The flask was purged

with nitrogen and the residue was dissolved in dry DCM (6 mL), tertebutyl 2-hydroxy-7-

azaspiro[3.5]nonanré-carboxylate (48.3 mg, 0.2 mmol, 1 equiv.) was added at O °C, followedNy Et

(56 uL, 04 mmol, 2 equiv.). The mixture was allowed to warm ug #md stirred for 18 h, after which

=0

O—

Oo=w
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it was transferred to a separatory funnel, diluted with water (20 mL) and extracted with DCM (3x20
mL). The combined organic layers are dried over Mg&@ evaporated in vacuo. The crude mixture
was purified by flash column chromatography (100¢entane t@0% AcOEtin n-pentane) to afford
product33(29.8 mg, 45%) as glightly yellow oil.

'H NMR (400 MHz, CDCJ) 15.01 (p, J = 7.3 Hz, 1H), 3.363.25 (m, 4H), 3.07 (g, J = 7.4 Hz, 2H),
2.447 2.34 (m, 2H), 2.10 2.00 (M, 2H), 1.59 1.47 (m, 4H), 1.43 (s, 9H), 1.39 (t, J = 7.4 Hz, 3H).

13C NMR (101 MHz, CDGJ) i1 154.9, 79.6, 71.0, 45.7, 40.3, 39.1, 36.0, 32.0, 28.5, 8.2.
HRMS (FD+) (m/z): [M calcd. for GsH2/NOsS, 333.164; found: 333.1605.

1-(6-chloropyridazin-3-yl)piperidin -4-yl ethanesulfonate(34) (via RSQCI)

_N__cl To a nitrogerpurged, screvzcapped vial, fitted with a rubber septum and

N; I charged withNaDT (14.65mg, 0.006 mmol,3 mol%) degassed GEN is
/\s,p 0 added 2.4 mL), followed byaqueous S©(6 wt%, 0.6 mL, 0.6 mmol, 3
70 equiv). The stock solution is charged in a gastight syringe, positioned in a
34 syringe pump and combined with a stream of ethane7gaSraL, 3 mmol,

15 equiv.) through a Jmixer into a filling loop, with a liquid flow rate of
0.16 mL-min-1 and a ethane gas flow rate of 4 mL-finA BPR of2.8 bar is sed during the loop
filling. Next, the filling loop is connected to the reactor, the system is pressurized to 52 bar and the
reaction mixture is pumped over tBggnify Eagle reactor (365 nm, 144 W output power, FEP capillary:
0.5mm ID,1.5mL) at a flow rate of @125mL-min-1, resulting in a residence time2ifi. The obtained
reaction mixture is collected intordtrogenrpurgedvial containing NaHC® (100 mg, 1.2 mmol, 6
equiv.) and degassed @EN (1 mL). The vial is stirred at during the collectiomf the outflow from
the Signify Eagle reactor. After all the outflow is collected, the vial is cooled to 0 °CNand
chlorosuccinimidg40 mg, 0.3 mmol, 1.5 equiv.) is added. The reaction mixture is allowed to warm up
to rt and stirred for another 30 min. The mixture is transferred to a separatory funnel, diluted with brine
(20 mL) and extracted with DCM (3x20 mL). The combined organic layers are dried overndg&O
evaporated in vacuo. The flask was purged with nitrogen and the residue was dissolv&idMdey
mL), and %(6-chloropyridazin3-yl)piperidin-4-ol (42.7 mg, 0.2 mmol, 1 equiv.) was added at 0 °C,
followed by EtN (56 uL, 0.4 mmol, 2 equiv.). The mixture was allowed to warm up dad stirred
for 18 h, after which it was transferred to a separatory funnel, diluted with water (20 mL) and extracted
with DCM (3x20 mL). The combined organic layers are dried over Mg®@ evaporated in vacuo.
The crude mixture was purified by flash column chromatography (I9p&mtane t&?0% AcOEtin
n-pentane) to afford produd# (18.8 mg, 3%) as a white solid.

IHNMR (300 MHz,CDC)) & 7.22 (d, J = 9.5 Hz,i49Hn1H6. 94
3.91 (ddd, J = 11.5, 7.4, 3.8 Hz, 2H), 3.59 (ddd, J = 13.6, 7.7, 3.8 Hz, 2H), 3.16 (g, J = 7.4 Hz, 2H),
2.16i 2.03 (M, 2H), 2.03 1.89 (m, 2H), 1.44 (t, J = 7.4 Hz, 3H).

BCNMR (101 MHz,CDG) U4 158. 7, 147. 1, 129. 0, 115. 6, 76.

HRMS (ESI+) (m/z): [M+H] calcd. for GiH17CIN:0sS, 306.06%; found: 306.0680.

1-(6-chloropyridazin-3-yl)piperidin -4-yl ethanesulfonate(34) (via RSQF)
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_N__cl To a nitrogerpurged, screvecapped vial, fitted with a rubber septum and

N; I charged withNaDT (14.65mg, 0.006 mmol,3 mol%) degassed GEN is
P 0 added 2.4 mL), followed byaqueous S©(6 wt%, 0.6 mL, 0.6 mmol, 3
70 equiv). The stock solution is charged in a gastight syringe, positioned in a
34 syringe pump and combined with a stream of ethane7gaSraL, 3 mmol,

15 equiv.) through a “mixer into a filling loop, with a liquid flow rate of
0.16 mL-min-1 and a ethane gas flow rate of 4 mL-fiinA BPR 0f2.8 bar isused during the loop
filling. Next, the filling loop is connected to the reactor, the system is pressurized to 52 bar and the
reaction mixture is pumped over tBggnify Eagle reactor (365 nm, 144 W output power, FEP capillary:
0.5mm ID,1.5mL) at a flow rate of @125mL-min-1, resulting in a residence time2ifi. The obtained
reaction mixture is collected intoratrogenpurgedvial containing NaHC® (100 mg, 1.2 mmol, 6
equiv.) and degassed G@EN (1 mL). The vial is stirred at during the collectiorf the outflow from
the Signify Eagle reactor. After all the outflow is collected Satéctfluor(212mg, 06 mmol, 3 equiv.)
is added. The reaction mixture is stirredZdr The mixture is transferred to a separatory funnel, diluted
with brine (20 mL) and extracted with DCM (3x20 mL). The combined organic layers are dried over
MgSQy and evaporated in vacuo. The flask was purged with nitrogen and the residue was dissolved in
dry DCM (6 mL), and 4(6-chloropyridazin3-yl)piperidin-4-ol (42.7 mg, 0.2 mmol, 1 equiv.) was
added at 0 °C, followed by #t (56 uL, 0.4 mmol, 2 equiv.). The mixture was allowed to warm up to
rt and stirred for48 h, after which it was transferred to a separatory funnel, diluted with water (20 mL)
and extracted with DCM (3x20 mL). The combined organic layers are dried over Ng®8D
evaporated in vacuo. The crude mixture was purified by flash column chromatographyn(p@@tane
to 20% AcOEt in n-pentane) to afford produ®4 (12.2 mg, 20%) as a white solidThe analysis is
consistent with the previously characterized produidie(supra.

2-chloro-11-(4-(ethylsulfonyl)piperazin-1-yl)dibenzolb,f][1,4]oxazepane&(35)

To a nitrogerpurged, screveapped vial, fitted with a rubber septum and
©\N —\ P._/ charged withNaDT (14.65mg, 0.006 mmol,3 mol%) degassed GEN is
o ) NN added 2.4 mL), followed byaqueous S©O(6 wt%, 0.6 mL, 0.6 mmol, 3
é © equiv). The stocksolution is charged in a gastight syringe, positioned in a
. syringe pump and combined with a stream of ethane7@asrL, 3 mmol,
5 15 equiv.) through a “mixer into a filling loop, with a liquid flow rate of
0.16 mL-min-1 and an ethane gas flow rate of 4 mL-+hirA BPR of2.8bar
is used during the loop filling. Next, the filling loop is connected to the reactor, the system is pressurized
to 52 barsing an HPLC pumpand the reaction mixture is pumped over$ignify Eagle reactor (365
nm, 144 W output pwer, FEP capillary: 0.5 mm ID1.5 mL) at a flow rate of @125 mL-min-1,
resulting in a residence time 2. The obtained reaction mixture is collected intoitaogerpurged
vial containing NaHC®(100 mg, 1.2 mmol, 6 equiv.) and degassed@H(1 mL). The vial is stirred
at rt during the collection of the outflow from the Signify Eagle reactor. After all the outflow is
collected, the vial is cooled to 0 °C aNechlorosuccinimidg40 mg, 0.3 mmol, 1.5 equiv.) is added.
The reaction mixture is allowed twarm up tort and stirred for another 30 min. The mixture is
transferred to a separatory funnel, diluted with brine (20 mL) and extracted with DCM (3x20 mL). The
combined organic layers are dried over Mg®@d evaporated in vacuo. The flask was purged with
nitrogen and the residue was dissolved in THF (4 mL) and Amoxapine (62.7 mg, 0.2 mmol, 1 equiv.)
was added. The mixture was stirredtdbr 24 h, after which it was transferred to a separatory funnel,
diluted with 0.1 M HCI (20 mL) and extracted witfCM (3x20 mL). The combined organic layers are
dried over MgS®@ and evaporated in vacuo. The crude mixture was purified by flash column
chromatography (100%-pentane t&l0%AcOEtin n-pentane) to afford produ86 (37.6 mg, 46%) as
a white solid.

3
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IHNMR (400MHz,CDC}) o 7.42 (dd, J = 8.6, 2.6 Hz, 1H),
Hz, 1H), 7.17 7.06 (m, 3H), 7.06 6.98 (m, 1H), F1i 3.55(m, 4H), 3.8 3.42(m, 4H), 2.99 (q, J
= 7.4 Hz, 2H), 1.40 (t, J = 7.4 Hz, 3H).

3C NMR (101 MHz,CDG) U 159. 5, 158. 5, 151. 8, 139. 8, 133.
124.8, 123.0, 120.3, 47.6, 45.5, 44.1, 7.9.

HRMS (EI+) (m/z): [M] calcd. for GeHaoCINsOsS, 405.098; found: 405.0916.

N-(((1R,4aS,10aR)7-isopropyl-1,4adimethyl-1,2,3,4,4a,9,10,10actahydrophenanthren1-
yl)methyl)ethanesulfonamide(36)

To a nitrogermpurged, screveapped vial, fitted with a rubber septum and
charged withNaDT (14.65mg, 0.006 mmol,3 mol%) degassed GEN is
added 2.4mL), followed byaqueous S&X6 wt%, 0.6 mL, 0.6 mmol, 3 equjv.

The stock solution is charged in a gastight syringe, positioned in a syringe
pump and combined with a stream of ethane ga$ (L, 3 mmol,15equiv.)
through a Fmixer into a filling loop, with a liquid flow rate of 06 mL-min-

1 and an ethane gas flow rate of 4 mL-+hirA BPR of2.8bar is used during

the loop filling. Next, the filling loop is connected to the reactor, the system is
pressurized to 52 basing an HPLC pumpnd the reaction mixture is pyped over th&ignify Eagle
reactor (365 nm, 144 W output power, FEP capillary: 0.5 mmLIBmL) at a flow rate of @125
mL-min-1, resulting in a residence time &fh. The obtained reaction mixture is collected into a
nitrogenpurgedvial containing NaHC®(100 mg, 1.2 mmol, 6 equiv.) and degassed@NH(1 mL).

The vial is stirred att during the collection of the outflow from the Signify Eagle reactor. After all the
outflow is collectedthe vial is cooled to 0 °C ard-chlorosuccinimidg40 mg, 0.3 mol, 1.5 equiv.)

is added. The reaction mixture is allowed to warm up &md stirred for another 30 min. The mixture

is transferred to a separatory funnel, diluted with brine (20 mL) and extracted with DCM (3x20 mL).
The combined organic layers are dried over Mg&@l evaporated in vacuo. The flask was purged
with nitrogen and the residue was dissolved in DCM (5 mL) andéhydroabietylamine (57.1 mg,

0.2 mmol, 1 equiv.) was added, followed byNE{56 uL, 0.4 mmol, 2 equiv.). The mixture was stirred
atrt for 24 h, after which it was transferred to a separatory funnel, diluted with 0.1 M HCI (20 mL) and
extracted with DCM (3x20 mL). The combined organic layers are dried over Mgfievaporated in
vacuo. The crude mixture was purified by flash column chromatography (hg@8atane to40%
AcOEtin n-pentane) to afford produd6 (20.5 mg, 27%) as a colorless oil.

IHNMR (400 MHz,CDCl) U4 7.16 (d, J = 8.2 Hz, 1H), 7.00 (
1H), 4.35 (t, J = 6.9 Hz, 1H), 3.0.95 (m, 3H), 2.94 2.77 (m, 4H), 2.34 2.24 (m, 1H), 1.80 1.65

(m, 4H), 1.51 (dd, J = 11.2, 3.6 Hz, 1H), 1i47.36 (m, 2H), 1.33 (M, 4H), 1.23 (s, 3H), 1.22 (s, 6H),

0.96 (s, 3H).

3C NMR (101 MHz,CDCl}) U0 146. 9, 145. 7, 134. 5, 126. 8, 124.
37.0, 35.8, 33.4, 29.8, 25.2, 24.0, 23.9, 18.8, 18.5, 18.4, 8.3.

HRMS (El+) (m/z): [M] calcd. for GH3sNO,S, 377.238; found:377.2404
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Ethyl methyl sulfone (S5)

o To a nitrogerpurged, screvcapped vial, fitted with a rubber septum and charged with
/\é’\ NaDT (14.65mg, 0.006 mmol3 mol%) degassed GEN is addedZ.4 mL), followed by
agueous SEX6 wt%, 0.6 mL, 0.6 mmol, 3 equjv.The stock solution is charged in a gastight

S5 syringe, positioned in a syringe pump and combined with a stream of etha@@ gasL(,

3 mmol, 15 equiv.) through a Fmixer into a filling loop, with a liquid flow rate of 06
mL-min-1 and a ethane gas flow rate of 4 mL-fiinA BPR of2.8bar is sed during the loop filling.
Next, the filling loop is connected to the reactor, the system is pressurized to 52 bar and the reaction
mixture is pumped over thgignify Eagle reactor (365 nm, 144 W output power, FEP capillary: 0.5
mm ID, 1.5mL) at a flow rate of @125mL-min-1, resulting in a residence time 2»h. The obtained
reaction mixture is collected intoratrogenpurgedvial containing NaHC® (100 mg, 1.2 mmol, 6
equiv.) and degassed G@EN (1 mL). The vial is stirred at during the collectiorof the outflow from
the Signify Eagle reactor. After all the outflow is collecteetthyl iodidg28.4mg, 02 mmol, 1 equiv.)
is addedand the mixture is stirred overnighithen, the reaction mixture is transferred to a separatory
funnel, diluted with water (20 mL) and extracted with DCM (3x20 mL). The combined organic layers
are dried over MgS©and evaporated in vacuo. The crude mixture was purified by flash column
chromatography (100%-pentane t@0% AcOEtin n-pentane) t@fford productS5 (6.5 mg,30%) as
a colorless oil.

'HNMR (400MHz,CDCG) U 3.04 (g9, J = 7.5 Hz, 2H), 2.89
BCNMR (101 MHz,CDGE) U 49.2, 39.7, 7.2.
GCMS (El+) (m/z): [M]" calcd. forCsHsO,S, 1080; found: 108.0.
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8. NMR Spectra
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3a - 'H NMR (300 MHz, CDCl;)
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4a and 4b — 'H NMR (400 MHz, CDCl,)
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5a - 'H NMR (400 MHz, CDCl,)
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6a and 6b — 'H NMR (300 MHz, CDCl,)
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6a and 6b — 1%F NMR (282 MHz, CDCl,)
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8a and 8b — 'H NMR (400 MHz, CDCl,)
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9a and 9b — *H NMR (400 MHz, CDCl,)
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11aand 11b - 1|-JNN’(R (400 MHz, CDCl3)
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11a and 11b — 1F NMR (282 MHz, €DCl,)
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13a and 13b — 'H NMR (400 MHz, CDCl;)
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15a and 15b — 5F NMR (282 MHz, €DCl,)
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17 - *H NMR (300 MHz, CDCl;)
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