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1)Pr epar astuibosnt iotfut ed di benzothi ophene

S H,0, (0.17 M, 30 % (w/w) in H,0) Q.0
= N AcOH (0.25 M), 90°C S
X / N /BN
>3\ / —I R ° ) ~N
then 120°C,16 h, reflux R/ "R

1 1

Following a previously reportedrocedure a 2-neck round bottom flask equipped with a
reflux condenser and stirrer bar waarged withdibenzothiophengl.0 equiv)andAcOH (25
mL, 0.25 M) The mixture was warmdd 90°C thenhydrogen peroxid€0.17 M,30 % (w/w)
in H20) was added and thresultingmixture heated td20°C for 16 h.After cooling to room
temperaturedistilled water was added,and the mixture was filtered. The filter cake was

washed withdistilled waterthen dried under vacuum to give the dibenzothiophene didxide

In some cases, small amounts (<10 %) of the dibenzothiophene sulfoxide was present, in which

case the product was purified by column chromatography.

2,8-Dimethyldibenzo[b,d]thiophene 5,5dioxide (1b):
0

\ 7/

0
S
(-

Me Me
White solid. Obtained in ®o vyield (08 mg, 2.9 mmol) from 2,8
dimethyldibenzd,d]thiophene(637 mg, 3.0 mmol, 1.0 equiyhydrogen peroxidél8 mL,
0.17 M,30% (w/w) in HbO) andAcOH (12 mL, 0.25 M) followingProcedure 1.
See proceduré for the preparation of 2;8imethyldibenzdp,dthiophene.
'H NMR (400 3MHz &9COCA. 8 ,ARR),, 27H 5AH)(,s ,7 .B3Hl
7.8 HAH) 2H2. 48CHz)s., 6H
1€ NMROI NMHZG) 614 8(Ca) ,3 FUCa) ,3 2UCA)(, 1.OLCHA) , 2.11 2
(CHa) , 21(CHA) 2 A (A CH3) .

(d,

Al'l the resdtbnadfidc MR i ip¢é hter a were consistent

d



4,6-Dimethyldibenzolb,d]thiophene 5,5dioxide (1c):

O
White solid. Obtained in 90% vyield (1.32 g, 54 mmol) from,6
dimethyldibenzd,d]thiopheng(1.27 g, 6.0 mmol, 1.0 equiv)ydrogen peroxidé35 mL,0.17
M, 30% (w/w) in HO) andAcOH (24 mL, 0.25 M) followingProcedure 1.
4,6-Dimethyldibenzolp,dthiophene was purchased from a commercial supplier and used
without further purification.
H NMR (400 MHz SGCRCIL 7 A¥), ZH AJE (apBpAid), 2H
7.24=(a@, 6 ,MH),, 2H 7ACHy)s., 6H
1€ NMROI NMHZG) 613 ®(Ca) ,3 BICa) , 351(CHA) , 2.2U(GCa) ,3 211
(CHa) ,1 8XCBla) 1 7 (AQCH3) .
All the restbnadfidc MR i :ipé hiter a were constistent

3,7-Dimethyldibenzolb,d]thiophene 5,5dioxide (1d):

Y
MeMe

White solid. Obtained in o vyield @15 mg, 1.7 mmol) from 37
dimethyldibenzd,d]thiopheng425mg, 2.0 mmol, 1.0 equiv) arfdydrogen peroxidél2 mL,

0.17 M, 3@% (w/w) in HO) and AcOH (8 mL, 0.25 M) followingProcedure 1.

See proceduré for the preparation of 3;dimethyldibenzdp,dthiophene.

H NMR (4 OMSMz8. AW)=( 7.9 HH),, 7a7A7 § Ar, 2HW, Ar
7.59 Jed8dp, 1.5H) 0.2Z. H3CHx)&H, 6 Ar At

1€ NMR (101 sM#HIZ0 (GZDBIBYCa) ,3 416CHA) , 39 ., 241 2
(CHa) , L.2(CHA) 2 B(A CHs) .

All the resHbnadfidc BRI :ip¢ hiter a were consistent



2,8-Diphenyldibenzolb,d]thiophene 5,5dioxide (1e):
o)

N

0]

S
OR®
Ph Ph

White solid. Obtained in % vyield .10 g, 5.7 mmol) from 28
diphenyldibenzdj,d]thiopheneg(2.02 g, 6.0 mmol, 1.0 equiv) andydrogen peroxidé35 mL,

0.17 M, 3@6 (w/w) in HO) and AcOH (24 mL, 0.25 M) followingProcedure 1

See procedurg for the preparation d,8-dipheryldibenzop,dthiophene.

'H NMR (400 3MiBz.,d3CD(C1. 5 ,Ai),, 27H P=1 8(.dld,, 0.6 Hz,
AH) , 7.JF4 8(dd, JAHS76HLZ76 42, , AHHT5 474 4 m, ,A@HN

1€ NMRO 1 MHG)GE14 B(Ca) ,3 BACa) ,3 DACa) , 24(G) , 9 AGHA) ,

1 93(CHa) , 9.0(CHAp , 7.50(CHA) 1 22(CHa), 1 Q.4 (CHa) .

All the restbnadfidc MR i ipé hiter a were consistent

2,8-Bis(4-(trifluoromethyl)phenyl)dibenzol b,d]thiophene 5,5dioxide (1f):

\ 7/

-
{/ &

FsC CF;

White solid. Obtained in &0 vyield (1.26 g, 2.5 mmol) from 2,8bis(4

(trifluoromethyl)phenyl)dibenzdj,d]thiophene(1.37 g, 29 mmol, 1.0 equiv) andhydrogen
peroxide (17 mL, 0.17 M, 3@ (w/w) in HO) and AcOH (12 mL, 0.25 M) following
Procedure 1

See procedure 5 for the preparation of -l@f4(trifluoromethyl) phenyl)
dibenzop,d]thiophene

H NMR (400 MHz, CDCJ): i8.05 (d,J = 1.2 Hz,2H, A H), 7.97 (dJ = 8.0 Hz,2H, A H),

7817 57 i B,A H).

1€ NMR (101 3MHzGCarmECB GinddCFsmi s $1 M64Ca) 1 4 2(Ca9 ,

137(CaB132Ca3130CHA)128CHA)L26CHR), 1@Ba)l 1Ha)6
£ NMR (376 3)Mk&2 . (85 COK) .



2,8-Dimethoxydibenzo,d]thiophene 5,5dioxide (19):
0o 0

\\S//
MeO OMe
White solid. Obtained in 80% vyield (1.33 g, 4.8 mmol) fron2,8
dimethoxydibenzdj,d]thiophenél.47 g, 6.0 mmol, 1.0 equiv) ahgddrogen peroxidé35 mL,
0.17 M, 30% (w/w) in H,O) and AcOH (24 mL, 0.25 M) followingProcedure 1.
See procedurg for the preparation d,8-dimethoxydibenzop,dthiophene.
'H NMR (400 3MHz h 0d3CC8. 5 ,ARR),, 27HI202 ( 8 ,AR),, 2H
6. 99J d8&.,5, 2AH} ,HB, 9380Hy, ©6H
1€ NMROI MHZG) i183(Ca) ,33L4CR) , 1.04(Ga) ,2 BIYCHA) ,1 B1
(CHa) ,073CHa) ,6.1@& r @H3) .
HRMSE I(, :@dlcaldted fofCi14H1204S]": 276.0451; Found: 276.0453.

2,8-Di(1H-pyrazol-1-yl)dibenzo[b,d]thiophene 5,5dioxide (1i):
o)

N

o)

S

@Nl\\l Nl/\l3

Yellow solid. Obtained in 58% yield 22 mg, 0.92 mmol) from2,8-di(1H-pyrazot1-
yl)dibenzop,d]thiopheng506 mg, 1.6 mmol, 1.0 equiv) arydrogen peroxid€ mL, 0.17M,
30% (w/w) in HLO) andAcOH (6 mL, 0.25 M) followingProcedure 1

See procedur@ for the preparation dt,8-di(1H-pyrazot1-yl)dibenzop,d]thiophene

H NMR (400 MHz, CDCJ): 1i8.34 (d,J = 2.0 Hz,2H, A H), 8.08 (dJ = 2.6 Hz,2H, A H),
7.91(dJ=84Hz2H,AH), 78578 { miH,AH), 6i.66 G B2H,A H).

1€ NMR (101 3)MHZ ACABDGI2Ca¥ 1 3 5Cad ,33XCR) 12 7(CH) ,
1 2B(CHa), 1 &Blap,1 1 (CRa),2 1 (CBla)4

All the restbnadfidc BRI :ip¢ hiter a wer e c oanlsdiesst.ent
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2,8-Bis(trifluoromethoxy)dibenzo[b,d]thiophene 5,5dioxide (1j):

0,0
F,CO OCF,4

White solid. Obtained in 4% vyield (1.1 g9, 29 mmol) from 28
bis(trifluoromethoxy)dibenzdid]thiophene (1.37 g, 3.9 mmol, 1.0 equiv) antdydrogen
peroxide (23 mL, 0.17 M, 30% (w/w) in HO) and AcOH (16 mL, 0.25 M) following
Procedure 1

2,8 Bis(trifluoromethoxy)dibenzdg,d]thiophene was purchased from a commercial supplier
and used without further purification.

H NMR (400 MHz, CDCJ): 117.90 (d,J= 8.4 Hz,2H, A H), 7.60 (s2H, A H), 7.43 (dqJ =
8.4, 1.0 Hz2H, A H).

1€ NMR (101 sMHIZ5@(.GDCIJ ,€4)11.366(CKHz, 9NGCa2 ., 4 .12
(CHa) , 3. 18HaA) , 12X1=. 2 6(000Fs),H 2 4CHa ) .

'F NMR (376 M%7 .(&HCOAF;) .

HRMSE I(, :@dlcalgted fofCi1sHeFsO4S]": 383.9886 Found:3839904.

2,8 Difluorodibenzo[b,d]thiophene 5,5dioxide (1K):
o)

\//

0

S

2

oSy
White solid. Obtained in 68% vyield 681 mg, 2.7 mmol) from 2,8
difluorodibenzop,d]thiopheng(881mg, 4.0 mmol, 1.0 equiv) artdydrogen peroxidé€24 mL,
0.17 M, 30% (w/w) in HbO) andAcOH (16 mL, 0.25 M) followingProcedure 1.
See procedurg0 for the preparation d?,8-difluorodibenzop,dthiophene.
H NMR (4 OMSKMaH#HG. I 9.1, 2.H) ,HB, I=2HG(.deur, 4. 9
Hz, 2HW, ArJ558(ftd, 2.8 .Hz, 2H, Ar
1€ NMR (101 3 MH6HdEHC256CA) ,HG(3IM¥. 3.,Ca)Hz 133. 6
(dd= 9. 9,Ca2 ., 28(RH¥=-. 9.,8HaHz 4 1WB-. 23 ,CGHa)Hz 109. 7 (¢
J= 24 ,0a)Hz
¥ NMR (376 3)MHiZQ2 .€EECIRT
Al'l the resdtbnadfidc MR i Iip¢é hiter a were consi®stent



2-M ethoxydibenzop,d]thiophene 5,5dioxide (1m):
P
S
-0
OMe
White solid. Obtained in®46 yield @13 ng, 3.3 mmol) fronR-methoxydibenzdj,d]thiophene
(2.299, 6.0 mmol, 1.0 equiv) arfd/drogen peroxidé35 mL, 0.17 M, 306 (w/w) in HO) and
AcOH (24 mL, 0.25 M) followingProcedure 1
See procedurg for the preparation of-dimethoxydibenzop,dthiophene.
'H NMR (400 MMz (1dGHCT. 6, OAH) , HZTZ .7T3RH,AmH) ,
7.63 J=mph. &, AK),, 17H 5B= (7a pbp,Ald),, 17HI252 ( @8H, Hz ,
AH) , 7.X0 8(.dd HAH ,HB, 9AOC¢Hy, 3 H
1€ NMROI MHZG) 16 4 (CA) ,391MA) , 4 1Bn) , 3 1BHA) ,3 BL
(Ca) ,30LCHA) ,29UCR) , 4 L(@HA) , 2 H(@2HA), 1 2.6 (CHap, 11 5 (ChHla),
10 7 (CBla), 56.1 (A OCH3) .
All the resHbnadfidc BRI :ipé¢ hiter a wer e coanlsdesst.ent

Benzop]naphtho[1,2-d] thiophene 7,7dioxide (1n):

\//

80

White solid. Obtained i81% yield (194 g, 7.3mmol) frombenzop]naphtho[1,2d]thiophene
(1.87g,8.0mmol, 1.0 equiv) andydrogen peroxidé47mL, 0.17 M, 30% (w/w) in HO) and

AcOH (3 mL, 0.25 M) followingProcedure 1

Benzop]naphtho[1,2d]thiophene was purchased from a commercial supplier and used without
further purification.

'H NMR (400 3MiBz.,d3CC3. 6 ,AlK),, 18HI4 6 8 ( tH, AlR),,
840d=8 . HBzIHAH) 8.10788( MHAH) 7. 93 JEddd 6, 11H3, 0. 6
AH) , 7.J888( dH,AH), 778764 mM3H, AH) 7. Saptp= 7.6, 0.9 F
1H,A H) .

1€ NMROI1 NMHZG)IG1 Carmi s s1i3®8dCa) ,361CA) ,361CR) ,341 1

(CHa) ,3 21(CR) ,3 21(CPa) ,3 OL(CBIA) , 9 A@Ha) 1 2 9(CHa), 12 8 (CHla) ,
12 8 (CR) ,2 54CHla) 1 2 4CHa), 12 2 (CBla) ,1 7XCBa) .

9



Al'l the resdtbnadfidc MR i ip¢é hiter a were consi stent

2,8-Dibromodibenzo[b,d]thiophene 5,5dioxide (10):
o)

\ 7/

0

Br
White solid. Obtained in 94% vyield (25 ¢g, 9.4 mmol) from 2,8
dibromodibenzdj,d]thiopheng(3.42 g, 10.0 mmol, 1.0 equiv) ahgidrogen peroxid€s9mL,

0.17 M, 30% (w/w) in HbO) andAcOH (40mL, 0.25 M) followingProcedure 1

2,8-Dibromodibenzd),dthiophene was purchased from a commercial supplier and used

Br

without further purification.

H NMR (400 )MHz ,9308C1. 3, 2HPAH3 7 HE7 .07 mdH, A H).

1€ NMR (101 sMHEZ3 7(CaPCI2(CHA)Y , 4(G2 ., 9.1(@), 125. 3
(CHa) , XCHR). 8

All the resHbhnadfidc BRI ip¢é hiter a were cuansi’sessent

S10



2)Pr epar at,-of/o br o fno di,Jkdehnizoog kda rmoe( iPd,ebc ed ur e
2)

QL NBS (2.0 eq) 0,0
S conc. H,SO, (ag. 0.2 M) S
Br Br
rt, 72 h
1a 1p

Following a previously reported proceddtalibenzop,d]thiophene 5,5ioxide (649mg, 3.0
mmol, 1.0 equiy was dissolved in concentrated sulfuric a@d.(15mL, 0.2 M)in a rownd
bottom flask N-Bromosuccinimid€1.07 g, 6.0nmol, 2.0 equiy was added in small portions,
and the reaction wasdirredat room temperature fgi2 h.Distilled waterwasthenadded, and

the mixture was filtered. The filter cake was washed witftilled waterthen dried under
vacuum The product wapurified by columnchromatographyn silica gel(hexane/Et@c
gradient = 8:2 to 95.5) to give 3,7dibromodibenzdj,dthiophene 5,5ioxide as awhite
powder(1.08g, 2.9mmol, 97%).

H NMROQ MHG)H7. ©W3I=1.Hz, ,AH{ ,7 TdJ=8. 2 Hzl ., RH
AH) ,6 /=8 .Hz , ,AHH .

'€ NMRO I NHZG) G139 (Ch) ,3 7UCBla) ,2 9YCZ) ,2 5UCHa) ,2 41 8
(Cay , 3 A@Ha).

All the r edomafldceMR isnpactera were coabi“édsent

S11



3)Prepar a3t,d/o br o mo di,|JdemizoogdPremned)dur e

\ 7/

LiAlH, (5.0 S
BrBr 1 4 ( eq) Br Br
THF (0.10 M)
1 70 °C, 3 h 1p

Following a previously reported proceddfea round bottom flask equipped with a reflux
condenser was charged wgh-d7i br o mold b émnm o @{d e o &£1il8g 50 mmol,

1.0 equiv, see procedui2 for the preparation of 3;@ibromodibenzdj,dthiophene 5,5

dioxide) andanhydrous HF (0.10 M, 30mL). LiAIH 4 (569 mg, 15.0mmol, 5.0 equiy was

added portiorwise at room temperature and then the mixture was warmed to reflux (70 °C)
and stirred for 3 h. The reaction mixture was coate@d °C and cold water was slowly added

to quenchexcess LiAIH. The mixture was acidified with concentrated HCI to pH 3 and
extracted with diethyl ether (x3). The organic layers were combined and deleahbiydrous

NaSQy, filtered,and then the solvent was removed by evaporation under a reduced pressure.
The crude product was purifidoly column chromatographgn silica gel(hexane/Et@c

gradient = 8:0.2 t0 9.50.5), and compoundpbwas obtained as aleyellow powder(992

mg, 2.9 mmol, 9%).

H NMR (400 Mz ,d6CCl. 8 HR),, 27HI9 3M8r( 4, HH),, 2H,
7.56Jdgd.,4, 1.H .Hz, 2H, Ar

1€ NMR (@DIAI(CR) ,3 3XC8) ,2 8XCRA) ,25XCBAa) ,2 2XCHA) , 0 12

(Cay.

All the resHbnadfidc BRI ip¢ hiter a were cuansiissent

S1 2



4)Pr epar amieo hsyuldofs t idti bbteengd hi o p heeinex i 5d,e5s
( Procéddur e

N S n-BuLi (2.2 eq, 0.18 M in hexane) N S
Br—y E A2M),rt, 2h Me—y
| _ / \ t20 (0 ), r.t s ] _ / \
=g, then Mel (4.0 eq), r.t. 16 h = Me
10'1p’ 1b'/1d’

Following a previously reported proceddfe heatgun driedround bottonflask wascharged
with dibromodibenzothiophen@.0 equiy, and anhydroug&tO (0.12 M) under a nitrogen
atmosphere. Then-butyllithium (2.2 equiv 1.8 M in hexane) was added dropwise at room
temperature. The mixture was stirred at room temperatughfadbubsequently, methyl iodide
(4.0 equiy was added in one portion and reacted overr(igbte: for reasons unknownhe
reaction failed iimethyl iodide wasdded dropwiseTake care when adding the methyl iodide
in one portion as the reaction mixture becomes WYakfter removing the solvent under
vacuum, HO was added and the product extracted with@#{x3) The organic portions were
combined and wshed with brine before drying with anhydrdd&SQu. Then the solvent was

removed under vacuum and the residue purified by column chromatography

2,8-Dimethyldibenzolb,d]thiophene (1b§:
L]
WA
Me

White solid. Obtained in ®6 vyield (531 mg, 2.5 mmol) from 2,8
dibromodibenzdj,d]thiophene(1.03 g, 3.0 mmol, 1.0 equivanhydroust,O (25 mL, 0.12

M), n-butyllithium (3.0 L, 6.6 mmol, 2.2 equivl.8M in hexane) andhethyl iodide (750 L,

12 mmol, 4.0 equiy following Procedure4.

R 60.hexanAed &t.O

'H NMR (400 3MiHz., d405CL. 6, 2HOAHY ,HZ7,JZ1 8 ( @4, Hz ,
AH) ,2877. 5 meH,AH) , 2 6Hh 3 Adk) <,

1€ NMROIX MHXZG) G137 () ,354C3) ,3 41(Ch) ,2 8L(CHA) ,221 6
(CHap) , 1 A@Ha) 2 1 (AGCH3) .

Al'l the resdtbnadfidc MR i ip¢é hiter a were cons¥Pstent

S13



3,7-Dimethyldibenzolb,d]thiophene (1d9:

White solid. Obtained in 58% vyield (488 mg, 2.3 mmol) from,7-3
dibromodibenzdj,d]thiophene (1.37 g, 4.0 mmol, 1.0 equivSee procedure for the
preparation of 3;dibromodibenzdj,dthiopheng, anhydrousEt:O (33 ml, 0.12 M, n-
butyllithium (4.9 ml, 8.8 mmol2.2 equiv,1.8 M in hexane) andnethyl iodide £.0 ml, 16
mmol, 4.0 equivfollowing Procedure4.

R 6.hexahAed &Ht.O

H NMR (400 MHz 990 @BI. 2H,AlKR),, 4177 .86 meH,AH) , 77 . 2
7 42 n2H,AH) , 2 6H 1 A<,

'€ NMROI NMHZG) G139 (Ca) ,3614Ca) ,3 3LCA) ,2 51(CHA) ,221 9
(CHaA) , 1 A@HA) 2 1 (ASCH3) .

All the restbnadfidc MR i ipé hiter a were cons¥Pstent

S14



5 Prepar ataroynl osfubsti bytdend oph-dieaxzidd,ess
( ProcBdur e

PhB(OH), (2.5 eq)
Pd(PPhs), (5.0 mol %)

S K,COj3 (5.0 eq)
DME:H,0 (3:1, 0.12 M)
Br Br 80 °C, 24 h Ph Ph
1 1e'

Following a previously reported proceddre 250 mL 2neck round bottom flask was charged

with2 -dBi br omobdjdednophene (1.0 equiv), Benyl bc
(5.0 equi w( 2.n@ mrdl( PBh. The mi xture was pl ac
by flushing wi-Dhmai hooygef dMEOHRILZ2H Tot al =
M)wer e atdldiesd mioxt ure. The resulting solution
mi xtude | wa®ed with water and extracted with e
combi ned,Nab@i eandveoncentr at ed u nidseorluswighecdu u m.

column chromatography on silica gel (Hexane/EtOAtH.

2,8-Diphenyldibenzolb,d]thiophene (1€):

L
)
Ph

White solid. Obtained in 8% vyield @27 g 127 mmol) from 2 -8

di bromobjjdeanophene (4.99 P, AAe By Immod gnilc Oa
36. 5 mmol , .CQ(5 O0ecquigv,) , 73K 0 mnmm( 848 . Mgeqi v3,r
5.0 mol W%y manthotye2tham@ (30 DME H8nMd, HTot al
12mL, O .faldvingWyocedureb.

H NMR (400 3MiBz , 4d1COCl. BH AH),, 7 .J9 38 ( a4 Altd),,

7 6777 X m6H,AH) , 4177 %6 mdH,AH) , 3177. .98 n2H, A H) .

1€ NMR (101 3)MiH41 (C&,DIY (CA) , 8 XB) ,3 61Ta)(,2 9XCHA) ,

12 7 (CBa),12 7 (CHAap, 12 6 (CHa), 12 3 (CRIA), 12 O (CBiA) .

Al'l the resdtbnadfidc BRI Ip¢é hiter a were cons¥Pstent
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2,8 Bis(4-(trifluoromethyl)phenyl)dibenzol[b,d]thiophene (1f):
L

CF;
White solid. Obtained in 60% vyield @42 g 3.0 mmol) from 28
dibromodibenzdj,d]thiophene {.71 g, 5.0 mmol), (4(trifluoromethyl)phenylboronic acid
(2.37g, 12.5mmol, 2.5 equiv), KCOz (3.46 g, 25.0mmol, 5.0 equiv), Pd(PRBha (289 mg,
0.25mmol, 5.0 mol %p n d -di ,m2 t h o x3y2elt )h aag@edqd (HN(LD MEXD+3: 1,
Tot &l2nL=s O .fdld®vingWrocedureb.
H NMR (400 3)Mi8z ,3@8,BE) , 7 J948 (2HAH)7.183 6 M,
1 81, A H).
1€ NMR (101 3)MHZ,4CMHOCGHOCA) 136(Cad 136(Cad, 12D.

F3C

6

= 32,38),H2Z7(CH) 126(CHn) 126. D= (3d.,CHaHE24(.#=271. 8

HzCFs),1 2 3(CHa ), 1 2 O(CHA) .
1E NMR (376 3)Mi&2 . (SBORSLCF) .
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6) Preparati &nd/i hoyfdr ox g d the mzpd[edieo x i &d,e5
( Procédur e

Pd,dbas (4.0 mol %)

Q.0 tBuXPhos (16.0 mol %) Q.0
S KOH (4.8 eq) S
Br Br > HO OH
H,O/dioxane (1:1.5, 0.26 M)
100 °C, 16 h
1m 1n

Following a previously reported proced§r50 mL round bottom flask equipped with a reflux
condenser was charged with 8libromodibenzdj,djthiophene 5,&ioxide (@Lp) (965 mg,
258 mmol, 1.0 equiv, see procedure 2 for the preparation of 3;7
dibromodibenzdj,dthiophene 5,Kioxide), KOH (696mg, 124 mmol,4.8 equiv), Pd(dba}
(92 mg, 020 mmol, 4.0 mol %pndtBuXPhos 174 mg, 041 mmol, 16.0 mol %). The mixture
was placed under a nitrogen atmosphere through vacuum/nitrogen tytBmxane 6.0mL)
and HO (4.0 mL) (1,4-dioxane/HO = 3:2, Total = 10 mL, 0.26 M) were added and the
resulting solution was stirred at 100 °C for 16 h. The reactitture was cooled to room
temperatureand acidified with dilute HCI (ag., 0.1 M). The resultingixture was extracted
with ethyl acetate. The organic layers were combined, dried ovw&leaand concentrated
under vacuum. The crude residue was purified using column chromatograpilca gel
(Hexane/EtOAc = 4/1) to provide 3dihydroxydibenzd,d]thiophene 5,&ioxide as gale
yellow solid (631 mg, 2.14 mmol,83% vyield).

'H NMR (400 MH@E7. ®PES(B . 4 HH),, ZHASR(I,HE), 2H,
7.07Jd8d.,4, 2.H3 .Hz, 2H, Ar

'€ NMR (101 M#H©E1580085 B 8LCR) ,2 BYCHA) ,2 BYCa) ,2 11 2
(CHa) ,0 81CHa).

HRMS ( E S:ICalculated o) [@2HsO4S] ": 249.025; Found: 249.0214.
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7YPreparati @nd/i noeft hox Ydidbha nozpoh[edieo x i 5d,e5
(Proc@&dur e

Q0 Mel (5.0 eq) Q0
S K,CO3 (8.0 eq) S
HO OH > MeO OMe
acetone (0.10 M)
70°C,3h
1q 1h

Following a previously reported proced@ra,100 mL round bottom flask equipped with a
reflux condenser was charged with-8jAydroxydibenzdp,d]thiophenes,5-dioxide (D0 mg,

117 mmol, 1.0 equiv see procedure 6 for the preparation of 3;7
dihydroxydibenzdp,dthiophene 5,&ioxide), Mel (364 uL, 5.85mol, 5.0 equiv) and ¥COs

(12949, 9.36 mmol, 8.0 equiv). AcetoneZInL, 0.10 M) was added and the resulting mixture
refluxedfor 3 hat 70°C. After cooling to room temperature, the reaction mixture was diluted
with water and the product extracted with ethyl acetate (x 3)ofijamic layers were combined,

dried over NaSQy, and concentrated under vacuum. The cmedgédue was purified using
column chromatography no silica gel (Hexane/EtOAc =4/1) to provide 3,7
dimethoxydibenzdj,d]thiophene 5,5ioxide (Lg) as a colorless soli®21 ng, 1.16mmol, 9%

yield).

'H NMR (400 Mtz ,5d7CC8. 6 HH),, 27HI128%r( 4, HH),, 2H,
7.10J=d8d.,6, 2.Hj ,HB, 8BHHHSAr 6H, Ar OC

'€ NMR (101 3V#HIBE 0 (GRPBI9LCL) ,2 41(CA) ,2 21(CHA) ,2 01 8
(CHa) ,0 61CHA), 5(6A0CHS).

All the resHbnadfidc MR i ipé hiter a were consistent
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8yPrepar ametomexwystidi bem#gdhi op khdeinoex i &d,e5s
( Proc8dur e

Cul (4.0 equiv)
NaOMe (25% (w/w) in MeOH)

DMF (0.01 M), 120°C,16 h

R=Br, H R = OMe, H

BI’ 1gll1ml

OMe

Following a previously reported proceddfea round bottom flask was charged with
(di)bromalibenzothiophen€l.0 equiv), Cul (4.0 equiv), DMF (A@M) andNaOMe (.19 M,

25% (w/w) in MeOH. The mixture was warmeid 120°C and stirredor 16 h.After cooling

to room temperaturehe reaction was quenched wiiaturatedNH4Cl (ag.) and theproduct
wasextracted withCH2Cl> (x 3). The organic layer were combineddriedover NaSQs, and
concentrated under vacuufrhe crude residue was purified using column chromatography on

silica gelto provide the pure product.

2,8-Dimethoxydibenzop,d]thiophene (190:

White solid. Obtained in 80 vyield (3.01 g, 123 mmol) from 2,8
dibromodibenzdj,d]thiophene(5.0 g, 14.6 mmol, 1.0 equiviul (11.1 g, 58.4 mmol, 4.0

equiv), DMF (15 mL, 1.0 MpndNaOMe (77 mL, 0.19 M 25% (w/w) in MeOH) following
Procedure8.

R 5@.hexahe4lEt O

'H NMROQ MHHG)G7. [WI=87Hz, ,AHN , 56 =2 .Hz , ,AHN,

709d dJ=88, Hz.,6 AHN3I . 0 BH,A O ) .

'€ NMRO X NMHXG) G157 (CR) ,3 61GR) ,3 21(Ga) ,2 3LCBIA) ,161 O
(CHa) ,0 51CBla) ,5 .@ OCHa) .

All the restbnadfidc BRI ip¢ hiter a were cons¥stent
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2-M ethoxydibenzop,d]thiophene (1m§:

White solid. Obtained in&®»% yield (1.8 g, 8.5 mmol) from2-bromodibenzd),d]thiophene
(3.84 g, 14.6 mmol, 1.0 equivul (11.1 g, 58.4 mmol, 4.0 equiv), DMF (15 mL, 1.0 &f)d
NaOMe (7 mL, 0.19 M, 25% (w/w) in MeOMfollowing Procedure8.

R 5@.hexahe4lEt O

H NM&KRO @ MHG) 1814180 dm,1H,AH) ,8617.81( miH,AH), 77 3 dl J
=87, Hz ,5AHH,6 F¥d=24Hz, AHWNT .7i& 24 neH,AH), 7ddle (
8. BHz2 ,AlHH39 § SH,AOG3) .

1€ NMRO I MH®G) E15 B(Ca) ,4 TACa) , 6.8(G) , 5.6(G) ,3 BUCa) ,

1 88(CHap , 4 A(@Ha) , 3.61(CHA) , 3.1(CHA), 1 2.7 (CHap, 11 ® (CHA), 10 8
(CHa ), 55.9 (A OCH3) .

All the resHbnadfidc BRI :ip¢é hiter a were cons¥stent

S2 0



Preparatido-dprf alZdld dihde hhopphene (Pro
9)
Pyrazole (3.0 eq)

S CSQCO3 (80 eq) S
Cul (0.4 eq)
5 5 DMF (0.1 M) C"f 5\'3
130 °C, 24 h N Nx
10' 1§t

Following a previously reported proceddfey 100 mL round bottom flask was charged with
2,8-dibromodibenzothiophene .1 g 5.0 mmol, 1.0 equiv), pyrazolel(02 g 15.0 mmol),
CsC0s(13.09,40.0mmol, 8.0 equiv), and Cul381 mg, 2.0 mmol, 0.4 equiv) were taken in

an ovendried Schlenk flask under aitrogenatmosphere and DMBQmL, 0.1 M) was added.

The resulting solution was stirred at 130 °C for 24 h. After this time, the reaction mixture was
diluted with cold water and extracted with ethyl acetate. The organic layer was separated, dried
ove NaSQy, and concentrated under vacuum. The crude residue was purified using column
chromatography on silica gel (hexane/ethgetate = 9:1) to provide 2t8s(1H-pyrazotl-
yl)dibenzop,d]thiopheneas a colorless soli@®33 mg,2.0 mmol, 40% yield).

'H NMR (400 3MiBz ,5d3CCA. 2H,Al),, 8 .18 62 ( 8H, Alt),,
7.9100=(@&, 6H,AMH),, 7.3B4 8.déd,,2H2AH) ,HZ7,JZ9 1 ( &4, Hz ,
AH) , @apthl (2. 2H AH),.

'€ NMR (101 M2 1 (CBIDCBS 1(Ba) ,37 1(CGa) ,36 1(Ba) 127 . 2
(CHa) , 3 .1(@Ha) 11 9(CHh),11 2(CHa),1 0 8(CHh) .

All the restbnadfidc MR i :ipé hiter a were cons¥Pstent
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10) Preparatdoh|l obr dgé@ltha mzpdfenel iy Procedu

CFs  _ PhSO,Na (1.0
é+ TiO 2Na (1.0 eq),

DMSO (0.20 M), S
F F F F
1k’

Following a previously reported proceddfea round bottom flask was charged w28
difluoro-5-(trifluoromethyl)}5H-dibenzop,d]thiophen5-ium-trifluoromethanesulfonate (@3

g, 6.0 mmol, 1.0 equivgndanhydrous DMSO (30 mL, 0.20 M). Phg@ (085 ng, 6.0 mmaol,

1.0 equiy was added at room temperature and then the mixture was stirred for 1 h. The reaction
mixture was quenched with,B and extracted with ED (x3). The organic layers were
combined, dried over anhydrous 48&%, filtered, and then the solvent was removed by
evaporation under reduced pressure. The crude product was purified by column
chromatography on silica géHexane/EtOAc gradient = 9.0:1.0 to 8.0:21@) provide

compoundl has a white powdeB81mg, 4.0 mmol, 67%).

RR= 0.69 (hex8BelkEt OAc

H NMR (400 Mtz deDEHCB. 9, 4.H ,HZ, JAHY(. dAlr, 2.5 F
2H,HAr appd= (8.7, 2. .Hz, 2H, Ar

'€ NMR (101 3)MH6,1d@D G243 Ca), 1856, 4=(8d8,Cs3.8 Hz,
135. 3= (1d.,8)Hz ,12X. B.@HsHz, 11FB. R4(@a)HZz,108. 2 (¢
J= 23 .CHaA)HZ,

'1# NMR (376 )MHkLZ1 7 .€DBA(

All the restbnadfidc BRI ipé hiter a were consiPstent
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11) Prepar ati o, Jdfhidiphheétimzea| bo x yddii ©o xa died

(Procélgur e
0

\ 7/

S03/ H,S0, (1.4 M) S
11

0
OO O O
4 oH 120 °C, reflux, 12h HOOH

Following a previously reported proceddtea 10 mL round bottom flask equipped with a
reflux condenser was charged with1-biphenyl}4,4-dicarboxylic acid(993 mg 4.1 mmo)

1.0 equiy and fuming sulfuric acidojeum,20% SQ, 3.0 mL, 1.4 M). The resultingnixture

was refluxed at 1208C for 12 h.After cooling to room temperaturéhe solution wapoured

into a beaker containing 20 ml oktlled water. A precipitate immediately formadich was
isolatedvia suction filtration, washed with copious anmts of H,O and dried under vacuum

to obtain dibenzdd,d]thiophene3,7-dicarboxylic acid 5,5ioxide @71 mg, 32 mmol, B%

yield) as a brown solid.

H NMR (400 MHMBEY. DIMSO8. 1 HH),, BHB78F(AdHE, 2H,
AH) , 8J351 (%9, HH), 2H, Ar

'€ NMR (101 M 16 5(CEBH) ,3 81(QA) ,3 51(CBla) ,3 3UCR) ,
133 (CBA) , 4 (@) 12 2(CHa) .

All the res®tnam@le NMRnspaetrum were consi st e
val 4%¢s .
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12) Preparati on of b ,gdd bt b-p hdeindeab bonxg | at e
di oxi de @@ABrocedure

\\ // Etl (8.0 eq), Na,CO3 (2.0 eq) \\//

A 25 mL round bottom flask was charged witibenzop,d]thiophene3,7-dicarboxylic acid

5,5dioxide (456 ny, 1.5 mmo] 1.0 equiy see procedure 11for the preparation of
dibenzop,d]thiophene3,7-dicarboxylic acid 5,5ioxide), N&COz (318 mg 3.0 mmo) 2.0

equiv), Etl (964 uL, 12 mmol 8.0 equiv) and DMF(10 ml, 0.15 M) The resultingnixture was

refluxed at 120°C for 16 h.After cooling to room temperaturéhe resulting solutiorwas

guenched with 20 mdistilledwater and extracted with GBI> (3 x 20 mL). the organic layers

were combineddried over NaSQs andconcentrated undeeduced pressur&heresiduewas

then purified by column chromatography on silica @edxane/EtOAc gradient = 9.0:1.0 to
8.0:2.0)to providecompoundll as a pale yellow powder§ing, 0.22 mmol, 3%).

4 NMR (400 sMHz8(s5CDX#y,, Mr. IZ 8dOd, 1.5,H 0.8 Hz
7.94=(dB, 2 HH),, 24HJ4&5AT(q, BCH)4H,1J447 (1, Hz, ©6F
C HCHs) .

1€ NMR (101 3MH&4 (ALGEY ,3 9XCH) ,3 5XCHA) ,3 4XC3) 331 6

(Cay , 3.4@HA) 1 2 2(CHA), 6(RQCH2, 1(@Ha)4.

HRMS ( E S:ICalculatdd fojCi1sH1606SNa]": 383.0560 Found: 383.0560.
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13) Opti mi zation of the photor(Bdogedtunéy
13)

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv)

(\)\//O HCO,H (3.0 equiv), MeCN (0.25 M)
i —9S blue light (440 nm), 25 or 50 °C
- .
= 2 \ then remove volatiles under vacuum
\\R then NFSI (2.0 equiv), Na,CO3 (1.5 equiv)
1 THF/H,0 (9:1,0.25 M), r.t., 2 h

Any changes to the standard reaction conditions are highlighted in the table belownlA 10
vial was charged with Ir(ppy)3 mg, 0.005 mmol, 1.0 mol %) and dibenzothiophene dioxide

1 (0.50 mmol, 1.0 equiv). The vial was sealed using a septum and the mixture flushed with
nitrogen for 15 minutes using a nitrogen balloon. Then MeCN (2.0 mL, 0.25 M), DIPEA (260
pL, 1.5 mmol, 3.0 equiv) and HCGE (57 pL, 1.5 mmol, 3.0 equ)wvere added (Note: white
fumes are produced upon addition of HEIQo the mixture containing DIPEA). The mixture
was then irradiated with blue light (Kessil, PR160L, 440nm, placed ~10 cm from the vial, see
section22 for further details on the photoreactor set up) at the given temperature (25 or 50 °C)
for 16 h. The irradiation was then stopped. The volatile components were removed under
vacuum using a rotary evaporator followed by high vacuum for 1 h. The resulting mixture was
reconstituted in THF (1.8 mland HO (0.2 mL) (THF/HO = 9:1, Total = 2.0 mL, 0.25 M)
thenNaCOs (79 mg, 0.75 mmol, 1.5 equiv) and NFSI (315 mg, 1.0 mmol, 2.0 equiv) were
added (Note: the reaction becomes warm upon addition of NFSI, so we recommend this reagent
is added portion wise when performing on larger scales). The resulting mixture wasastirred
room temperature for 2 h then quenched by addition,@f. Hhe mixture was extracted with
CHClI; (x3), dried over Ng5Qy, filtered and concentrated under vacuum. The crude mixture

was analysed by quantitativel NMR using CHCICHC, as an internal standard.
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Opti mi mdt{igaml|l e S1)

PRC (1 mol %), DIPEA (X equiv)
HCO,H (X equiv), MeCN (0.25 M)
blue light (440 nm), 25 or 50 °C

\\/
‘ O then remove volatiles under vacuum

then NFSI (2.0 equiv), Na,CO3; (1.5 equiv)
THF/H,0 (9:1,0.25 M), r.t.,, 2 h

®

Cz
- HBU NC
Z Cz
PFg Cz N
\ :  CLC
Q
Ir1 - [Ir(dtbbpy)(ppy),]PFs Ir2 - Ir(ppy)s 4-CzIPN PTH
Entr R PRC ?Lzﬁf'?ce?uﬁ (£i3al 3B
1 H@ » | r 1 4.0 b 25 38
2 H(@1 » I r 1 4.0 4.0 25 44
3 H(@1 » | r 2 4.0 4.0 25 96
4 H(@1 » | r 2 3.0 3.0 25 95 (93}
5d H(@1 » | r 2 3.0 3.0 25 95
6° H@Aph 4CzI P 3.0 3.0 25 12
7 H(@1 » | r 2 2.0 2.0 25 85
8 H(@1 » | r 2 1.0 1.0 25 34
9 H(@1 » | r 2 3.0 1.0 25 44
19 H(@ » - 3.0 3.0 25 14"
11 H(@ » | r 2 3.0 3.0 25 0
12 Me(lb | r 2 3.0 3.0 25 18
13 Me(lbh PTH 3.0 3.0 25 36
14 Me@b | r 2 3.0 3.0 25 32
15 Me(lb | r 2 3.0 3.0 50 85 (82

214 NMR yields using CHGCHCI; as an internal standaf@eactions irradiated using a Kessil
PR160L 440nn.HCO;H = 0 equiv, solvent = MeCNA® (6:1, 0.25 M)¢ Yield in parenthesis
is isolated material? Selectfluor (3(chloromethyl}4-fluoro-1,4-diazabicyclo[2.2.2]octane

S2 6



1,4diium ditetrafluoroborate) was used instead of NR$fljorobenzenesulfonimidey.4-
CzIPN (5 mol %)’ 14% recovered starting materiabj. ¢ Control experimerit no photoredox
catalyst added! 73% recovered starting mater{dla). ' Control experiment no irradiation.
The reaction vial was wrapped in fethen performing the reactiofQuantitative recovery of
starting materia(1a). ¥ 10-Phenylphenothiazine (PTH, 5 mol %), light = Kessil PR160L 390
nm.' MeCN (0.125M).

S2 7



Sol wsecrte  Miamdg e S2)

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv)
Qo HCO,H (3.0 equiv), Solvent (0.25 M)

O S/ blue light (440 nm), 25 °C
O then remove volatiles under vacuum
then NFSI (2.0 equiv), Na,CO3 (1.5 equiv)

THF/H,0 (9:1, 0.25 M), r.t., 2 h

Entr Solvent 4a {9
1 MeCN 95
2 DCE 97
3 DCM 0
4 DMF 61
5 DMSO 71
6 MeOH 0
7 t-BuOH 76
8 MeOH/Acetone (1:1) 42
9 DMF/H 20 (9:1) 60

214 NMR yields using CHGICHCL, as an internal standard. Reactions irradiated using a Kessil
PR160L 440nmDCE = 1,2Dichloroethane DMF = N,N-Dimethylformamide. DMSO =

Dimethyl sulfoxide.

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv)

(\)\,O HCO,H (3.0 equiv), Solvent (0.25 M) Q\ép
O s’ blue light (440 nm), 25 °C or 50 °C
Me O then remove volatiles under vacuum Me
then NFSI (2.0 equiv), Na,CO3 (1.5 equiv)
M THF/H,0 (9:1,0.25 M), r.t., 2 h
e
Entr Solvent Temp ( 4a {9
1 MeCN 25 18
2 MeCN 50 82
3 DCE 25 36
4 DCE 50 72

214 NMR yields using CHGCHCI; as an internal standard. Reactions irradiated using a Kessil

PR160L 440nmDCE = 1,2Dichloroethane.
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Aci d and ami(mabser &8ni ng

Ir(ppy)s (1 mol %), Amine (3.0 equiv)
Qo Acid (3.0 equiv), MeCN (0.25 M)

O S/ blue light (440 nm), 25 °C
O then remove volatiles under vacuum
then NFSI (2.0 equiv), Na,CO3 (1.5 equiv)

THF/H,O (9:1, 0.25 M), r.t., 2 h

Entr Ami ne Acid 4a (Y
1 DIPEA HCOH 95
2 DIPEA CRCOH 0
3 DIPEA PhCQH 37
4 DIPEA CHsCOH 58
5 TMP HCOH 17

214 NMR yields using CHGICHCL, as an internal standard. Reactions irradiated using a Kessil
PR160L 440nmDIPEA =N,N-Diisopropylethylamine. TMP = 2,2,6,Betramethylpiperidine.
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Unsuccessful substrates (Tabl e S4)

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv)

(\)\//o HCO,H (3.0 equiv), MeCN (0.25 M)
S blue light (440 nm), 25 or 50 °C
Rt ~
= 4 \ then remove volatiles under vacuum
\\R then NFSI (2.0 equiv), Na,CO3 (1.5 equiv)
1 THF/H50 (9:1,0.25 M), r.t., 2 h
"""" 56'""""""""""": none of the desired product
0 \// 0] o E observed, only side products
1,0 ! from C—-CI bond cleavage

(I[dF(CF3)ppy],(dtbpy))PFs) did not
improve the result and C—CI bond
__________________________________ K cleavage was still observed

E \
cl & : O °F O s{ 1 fromC-Clbondcleavage
O I O trying less reducing PRC
&= (I(dtbbpy)(opy) P or

| P |

| S :

! ! none of the desired product
' ' observed, only side product
E l from C-Br bond cleavage

: 79% :

! side product i

Q\ O With Ir(ppy)s, a trace of product was
S observed by GCMS, but we were unable
O to isolate by column chromatography.
Bpin O """"""""""""""""""
P With [Ir(dtbbpy)(ppy)-]PFe, only starting
Bpin material was recovered (84% rsm)
O\ 0 None of the desired product was observed.
EtO,C 154 We were unable to quantify the mass
O recovery of starting material as the starting
O material was very insoluble.
COEt  simeimir
Using 1,2-dichloroethane instead of MeCN
did not improve the yield.
Q0
HoN ‘é// None of the desired product was observed.
O We were unable to quantify the mass
O recovery of starting material as the starting
NH, material was very insoluble.
Q.0

observed, only side product

33% from S=0 bond cleavage

| S |
s~ : :
O EN c O O : none of the desired product
NC E I



14) Pr epar ati on of sasmud faoasnnydcifdtueod i dlear ac
(Proceldur e

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv)

(\)\//O HCO,H (3.0 equiv), MeCN (0.25 M)
i —9S blue light (440 nm), 25 or 50 °C
- .
= 2 \ then remove volatiles under vacuum
\\R then NFSI (2.0 equiv), Na,CO3 (1.5 equiv)
1 THF/H,0 (9:1,0.25 M), r.t., 2 h

A 10-mL vial was charged with Ir(ppy}3 mg, 0.005 mmol, 1.0 mol %) and dibenzothiophene
dioxide1 (0.50 mmol, 1.0 equiv). The vial was sealed using a septum and the mixture flushed
with nitrogen for 15 minutesgsing a nitrogen ballooThenMeCN (2.0 mL, 0.25 M), DIPEA

(260 pL, 1.5 mmol, 3.0 equiv) and HG® (57 pL, 1.5 mmol, 3.0 equiv) wewredded (Note:

white fumes are produced upon addition of HEQ@o the mixture containing DIPEA). The
mixture was then irradiated with blue ligli€essil, PR160L, 440nm, placed ~10 cm from the
vial, see sectio@2 for further details on the photoreactor se} apthe given temperaturgy

or 50 °C) for 16n. The irradiation washenstopped The volatile components were removed
under vacuum using a rotary evaporator followed by high vacuum for 1 h. The resulting mixture
was reconstituted in THF (1.8 mL) and® (0.2 mL) (THF/HO = 9:1, Total = 2.0 mL, 0.25

M) thenNaCOz (79 mg, 0.75 mmol, 1.5 equiv) and NFSI (315 mg, 1.0 mmol, 2.0 equiv) were
added (Note: the reaction becomesmupon addition of NFSI, so we recommend this reagent

is added portion wise when performing on larger scales)rdhdtingmixture was stirred at

room temperature for 2 h then quenched by addition.®. Hhe mixture was extracted with
CHClI; (x3), dried over NaSQy, filtered and concentrated under vacuum. The crude mixture
was purified bysilica gelcolumn chromatography to yield the desired sulfonyl fluoride product

3.

[ 1Blpheasydl]f onyl3ah)luori de (

\ 7/

Whi t e.Odd laii d30d vy i(0g ,460mof J drgfl 0®g , 0.5 mmol
eqyi ¥ ol Proawa elldyu r e



Reaction Rempb@rature:

Reacti bOnL@E Mrmi:crowave vi al

R 6.hexahAel €1 )O.

IH NMROQ MWG)U8. UF=(8. 1 M), 77@8ptgI= 7. Bz 4, 1H
AH) ,61L(LI=8. 0 Hz1 ,MHY7511744( miH,AH), 74 B73 { neH,AH) .

1& NMRO I MHZG) ti14 2(Ca), 13 ®(Ca), 13 ®(CHa) ,3 2UCHa) 1 32 .

(dz 22,03), B8 (CHa) ,2 DUCHA) , 87UCHA) , 8.2(CHA) , 8.1U(CHA) .
IENMR37 6 MNHG) 6 2 (s A S GF).

Al'l the redtbnadfidc BRI Iip¢é hiter a were cons?#stent

X-Ray Crystallography:

Experimental. Single clear colourless plagtaped crystals @arecrystallisedrom a mixture

of hexane and DCM by slow evaporation. A suitable crystal with dimensions 0.25 x 0.07 x
0.04 mm3 was selected and mounted on a MITIGEN holder with silicon oil on a ROD, Synergy
Custom system, HyPiCAr 100 diffractometer. The crystal was kept at a steady T = 100(2) K
during data collection. The structure was solved with the ShelXT 2014/5 (Sheldrick, 2014)
solution program using dual methods and by using Olexalpta (Dolomanov et al., 2009)

as the gaphical interface. The model was refingith ShelXL 2016/6 (Sheldrick, 2015) using

full matrix least squares minimisation on F2.

Crystal Data. C12HoFO;S, M, = 236.25, monoclinicP2:/n (No. 14), a= 14.5997(2R, b=
7.95050(10R, c= 18.3482(2R, b= 95.9900(10) a= g= 90, V= 2118.14(6RA% T=
100(2)K, 2= 8,Z'= 2, m(Cu Ky) = 2.705, 44180 reflections measured, 4052 unique%R
0.0381) which were used in all calculations. The fiug was 0.1145 (all data) arf&h was
0.0384).(1 02



3'-DiSme t-[hly-bl ' ph syl f ony I3 M:l uori de (

Whi $e@lObdt.ai 8&d vy i(8mg04 Immof jJ diml 21dg, 0.5 mmol ,
eqyi ¥ ol Proowa elldyu r e

See procedure 1 for the beparation of the s
Reaction GHS&mperature:

Reactib®d mL aBiEM owave vi al

R 60{.hexanhAned 1 )O.

H NMR (40MSHHEE. @Y= (8. 3 ,AH), WHS68.(3J A, 1H
7.40 ,AH),, 1MHI=B347 .(& At),, 627 .H/z1H,AH) 7 817 . (M3
2HAH),2. 47 ,A6H3) ,3H2. 3ACHR)s., 3H

1€ NMROI1 MHG) 14 &(Ca) ,4 BICa) ,3 Ca) , 7.7(G) ,3 BI(d )

= 1.,CHAHz3 @d J= 2IH.zCHa) ,2 9id J= 5H.zCHa),12 A(dJ= 20. 5
HzCa) ,2 BICHa) ,2 &YCHa) 12 B(CHap ,2 81d J= 8H.zCHa) 2 1 ( KHy) ,
21 ( BCH3) .

l1ENMR3 76 MHG) E6 (s A S GF).

HRMSE I(, :@dlcalgted fofC14H1302FS]": 264.0615; Found: 264.0612.

3,B"'met[hly-bl'phemswllJf onyl3¥:l uori de (

Me 0 O

Whi delGbd.ai @@&dy i(%®mg ,3 484moi ) dafl 2rAg ,5mno !l , 1). 0 equ
foll ®wiocegldur e

See procedure 1 for the aogeparation of the s
Reaction G&mperature:

Reacti bOnL@E Mrmi:crowave vi al

R 60.hexanAed &t.O



'H NMR (400 3)NMAz 2HpQDCI7. 6 Atd),, T7THA17 (6 ,AH), 1H
7. Aptpl= 7. 4 AH),, 1AHBDKE (7. ZH AH),, 4177..2(m,2 HAH) ,

2. W®=( 2. 3HAH) , 2. 4ACHR)s., 3H

1€ NMRO 1 MHDG) U1 44(Ca) ,4 @ACar) ,3 BACa) , 7.7AG) ,3 BACHa) ,
13B83dJ= 21.G) BZ22I(CHa) ,3D1(d J= 1. 6HaHZ BICHA) ,2 &1
(CHA),12 B(CHa) ,2 ®UCHA) 22 ( W= 3 .,ACHdz2 1 ( BCH3) .

lENMR3 76 MHG) 6 B8(s A S GF).

HRMSE I(, :@dlcalgted for [@H130:FS™: 264.0615; Found: 264.0616.

4 ,-Bi'me t[hlydl pheswlf onyl3d:l uoride (

\ 7/

Me
WhigelObd.ai m@dy i(%®mgQ .78mof n ddil 2Zdg, 0. 5 mmpol , 1.
foll ®wiocgldur e

See procedure 1 for the Pdeparation of the s
Reaction ©seMaperature:

Reacti bonL@E Rrhi:cr owave vial.

R 60.hexanAed &t.O

'H NMR (400 Mz ,s9CDMHH,, 7.J557 (48,A#),, 17HI35 (d,
7.8 HEAH) 72EB7. 2 AW) , 2. 5RCHy)s,, 23HABCH)s., 3 H,
1€ NMR (101 3Vi#HIZ0 (GBPBI8LCA) 13 B8(Ca) 13 5 (CBla) ,3 51 2
(Ca) ,331 W= 4HzGCHp), 32 (= 21.G) BB =1 .HzGCHa),

129 ( 71 .HzCHAp) 12 8 (CBIa) 2 B(ACH3),2 1 .AICHS) .

l1ENMR3 76 MHG)E6 7 . (FA06 GF).

HRMS ( E I Galculated:fQr [@sH130:FS]": 264.0615; Found: 264.0613.



[ 1, 1" : 3'-Qula't'e:rrphe,aly'f'd'ny|I3ef:l uori de (

Whi ti ©bd ai B@&dy i(ledrhy ,4 0@mof ) defil 8Mg, O0. 5 mmpl , 1.
foll #wiocgldur e

See procedure 1 for the »geparation of the s
Reaction ©seMnperature:

Reacti bd mLi a®iEM owave vi al

Re: 60{.hex anAe/9OB1 )O.

H NMR (400 3)MiBz ZQ9EDEL 4 AH),, 11aH0@ J= 8. Mz 6, 1H

AH) , 6177 .46 miH,AH) , 8177. .54 27H(Ar) , 38177. .48 m, ,AHH .

1€ NMRO I MHG)E1 CHami s st BCa) ,4 BUCa) ,4 2UCa) ,4 01

(Cay) , 861CH) , 841 GN) 1 327(CHA) 1 3O(CHap) 1 B9(dJ=22H3Ca) 12 N

(CHA) 1 20(CHap ,2 FACHa) 1 81(d J=1 .H6Z2CHa) ,2 &1(d J=1 .H6zCHa) ,

12 77 (CHa) 12 B(CHa) 12 B5(CHa) 1 Z4(CHa) ,2 BYCHA) .

1ENMR3 76 MHG)G67 . BRA S GF).

HRMSE I(, :@dlcalgted for [@H170.-F]": 388.0928; Found: 388.0926.

4, 4-Bi s (tri fl-uby dme 8 hgyuld)t' e r3pARseunlyflolny I3f H L uor i de

CF;
Whig®lGbd.ai m@dy i(5881 dhd Imnbod ) dffl 2r6g , 250 mmo | , )1 . 0 e
foll ®wiocegldur e

See procedure 1 for the Pfreparation of the s
Reaction HS@&mperature:
Reacti bOnL@E Mri:crowave vi al

S35



R 6.hexahAed €1 )O.

'H NMR (400 MiBB,d,CDC3. 4 ,MH),,84(HI= 8. 4 ,AH),, 1H
7771 767( ml, H,AH), 75 a ptpJ= 7. 6 ,Ai),, 477H0= 7. 7 ,Aid),. 1H
'€ NMROI MHZG) 146 .(Ga) 1 44qg,1= @21 HZ) 143(Cajd 14 1(q, 8
J=1. 2,CHz 18R).1838(Ca% 13 1LCH) 13 1dP=22HZCap) 13 1(q, 4
J=32HBCa),131CHh) 129qP=32H5Ca)129CHA)128CHA)128. 2
(CHA) 12 8(CHA) 1 2 7(CHA) 1 2 7(CHA) 12 D(CHaA) 1 2 6(q, B=3 .HZCHa) ,
126(q,d=3 .HzZCHA) 12 4q,3=27 2HZZF3), 1 @A=D7 2HzZF3) .
1ENMR3 76 MHG)E6 7 . (856 GF),16 2 .(4M8CFs3) 1,6 2 . (§BCF3) .

3'-DiSmet Hdxbyl pheswll Jf ony 13g)f:l uori de (

OMe
Whidigdbt ai B&dy i(8indg,28mof ) dgfl 3rdg, 0. 5 mmpl , 1.
foll ®#wiocgldur e

See procedure 1 for the Jwreparation of the s
Reaction G65&mperature:

Reacti bonL@E Rrhi:cr owave vial.

R 60{.hexanhnel 1 )O.

'H NMR (400 MiBz HQEDGL 0 ,AH),, 7TH.38 m, ,AHH, 5i7. 0
6.10m, AHH, 3. 9AO0C¢Hy, 3BHBAOEHy, 3H

1€ NMRO 1 MHG)GE1 83(Ch) , 911G ) ,4 BACa) , 9.4(G) ,3 BICHa) ,
192(CHa) 137( dJs23 HZCa) , 1.3(RJ= 1 .,CTHAHZA 8 CHa) ,1 41d ,
J= 1 .,8HAHZ 8YCHa) ,1 BYCHa) ,6.1 @& OCHzs), 55.4 (A OCHs) .
l1ENMR3 76 MHG) E6 B6(sA S GF).

HRMSE I(, :@dlcalgted fofCi1aH1304F]": 296.0513; Found: 296.0515.



4 ,-Bi'met Hdxbl pheswll Jf ony I3n)f:l uori de (

MeO

OMe

Whi$e@lObdt.ai 88d vy i(EIQdgQ . Mméof J dml 3Bg, 0.5 mmol
eqyi ¥ ol Proowa elldyu r e

See procedure 7 for the ¥reparation of the
Reaction ®©sMnperature:

Reacti bOnL@E Mrmi:crowave vi al

R 6.hexahed &t.0

H NMR (4OMSM®Z7. 6dlJ=( 2. 1 AH),, 1I7H,.526 (Ank) , 2 H,
7.26=(8, 3 AH),, 270,028 (Amd) , 28, 92 QHy, IBH,81Ar(G
Ar @QHs3) .

1€ NMR (101 M5 9 (CE)D,6GI8LCR) ,3 510Ca)(,3 &Y dI=1.Hz,
CHa) ,33( W= 21.G) BB dAJ=1.HzCHA) ,30 1Ca) ,21 ACHA) ,

11 6 (CHap 11 H(CHa) 56.0 (A OCHs3), 55 . (R OCH3) .

!1ENMR3 76 MHG)E6 6 .(SAS GF).

HRMS ( E I Galculated:fQr [@sH1304FS]": 296.0513; Found: 296.0513.

3, Dipayr alzyadD1l-bl'pheswlJf onyl3i)Luoride (

\ 7/

Whi g @lGbd.ai m2dy i(ee@ng ,1 8@mot ) dif8@ mg , 250 mmo | , )1 . 0
foll ®wiocegldur e

See procedure 1 for the hireparation of the
Reaction GH@&mperature:

React i bOnL@E rhi:cr owave vi al

R 6.hexahAed €1 )O.

S

€eq

S



IH NMR (400 3MiBz ,A6C=0(C8. 8 ,AH),, 18HI852 ( @ ,AH),, 1H
79871 794 meH,AH),7. 8U=( @, 3 ,AH), 783 A79( mBH,AH)7 . 72 ( d,
= 2.0 ,AH), 75T @52 mH,AH),7. 34=(d, 6 ,AlH),6 SlHptp]=

2. 3 1HAH), 6@@d@=2.Hz, ,AlHH

1& NMRO I NHZG) til44(Cad 142(Ca) 1 43(CHr) 1 46(CHa) 14D .
(Cap 1 3 8Ca¥ ,324(CHA) 1 29(CHA) 129 0d5F 23,Ca), HAELHAA)Z 27 .0
(CHA) 1 ZO(CHa) 1 22(CHa) 1 1B(CHaA) 1 1®(CHa) 1 1 7(CHa), 1 (CBla),7

10 8(CHh) .

IENMR3 76 MHG) 6 8 . ($96 GF).

HRMS ( E I GalcumatedfQr [@eH1402N4FST: 369.0816 Found: $9.0815

3 Bis(trifl volrsmimeh &mwlyl ony I3 HLtuoride (

OCF;
Whid®lObd.ai B@&dy i(@8ng, 0. 1for gha@ig), 250 mmo |l , )1. 0 eq
foll ®#wiocgldur e
See procedure 1 for the Ppjreparation of the s
Reaction HS56mperature:
Reacti bOnL@E Mmi:crowave vial.
R 60{.hexanhAned 1 )O.
H NMR (400 )MiB@A JEDIHz , ,AHH ,5 377.4 4 n2H,AH) ,3 77 .
72 5 miH, A H).
1€ NMRO I MHG)G153Cad149Ca0144Ca)138Ca3132CH) ,
130(.dl= 24,@) HZOCHA) 12 7(CHh) 1 24(CHA) 12 1(CHp 121 . 7
(CHA) 12 0(.gb=2 5 7THZDCF3),1 23(. )= 2 6 1,0C3),H 2 9(CH, ).
l1ENMR3 76 MHG)E6 B5(SABGF),i5B A0 5 BEAOT) .



3'-Di5f | 4drbd pheswll Jf ony I3K)f:l uori de (

\//

Whi g elObd.ai B dy i(256igQ . ol n dknl 2r6g, O0. 5 mmpol , 1.
foll ®#wiocgldur e

An increase in yiesludsight(ioivrd)d(rrdveltdbhpeyhRefnp py )
WhigelObd.ai ¥ dy i(elngQ . &hehof n dknl 2r6g, O0. 5 mmpol , 1.

an[di(rdt bbpy BEmpymol f%H) | Fwiocgldhur e

See procedure 1 for the X¥Xreparation of the s
Reaction GS&mperature:

Reacti bOnL@E Mrmi:crowave vial.

R 60{.hexanhAned 1 )O.

H NMR (400 3MiBz.,d2JHCB. 9, O5AH) ,HZAppAH,(7. 9, 5.8
Hz, AHW, 7. 3J= (8dddd,7. 6, AB). ,71i7712114 HAH) ,1B3HA,, 10
(ds 9.2 AH), 1H,

1€ NMR (101 3MHIz65dPE>CI26 1 C2) ,Hz1,62= 32 48CH ,Hz,
145. U=(0d,;7,Ch2.,2 1838777 (8dCa},518383~510dd, 1.3
CHa) , 13D= 08.(@HpHZ, 128=4240d6@,Cap)3,. 31 HE573(dd, 1.6
HzCHa) , 120= 423 dWCHAD ., 43 K&, 20 .CHa)Hz ,1168= 227 .d4,,

1. 7CHhd,, 115=9 2QdCBHa)HZ ,

YE{'HINMR3 76 MHG)H68.(6MBGF),i100 .sRAF)il1l2 (SAF) .

HRMS ( E I GalcultedfQr [@2H7O2F3S]": 2720013; Found:2720014.



5Met hg Ayl 'pheswll )f ony lanfdkmedrhipdtgpl 'p h eswll Jf ony |
fluoByde (

minor  oMe

Whid ®lQbdt.aas®edii xt ure o8 &i ¢ idqlellerdgs 4 3dmof ) dp
(12mBg, 0.5 mmpl f ol1R r@ovdeaddyui rve

See procedure 1 for the »jreparation of the s
Reaction H5@&mperature:

React i bOnL@E rhi:cr owave vi al

R 6@.hexahAed €1 )O.

'H NMR (400 w8z 1HCGDHGI. 0 , HAmMI er 8.IJ219 (@H Hz,
AH maj)ar 7.JF6 7(.t6d,1H] . HAmiHB qr 7 .J60 7( 7t IHL.HAr Hz ,
mi nor7i.73 9 nbH AH maj& rH, HAwi naor i76..00682H,AH,maj or

& mBH, HAWI n,@8r. 91 ( sCH;,B&lj)o Ar30 84 QHsmi Bddr, Ar O

'€ NMR (101 sMHzLQ@GDBAl)or 15%R.nm mp 14Ca.nivaj)or

14 3CaOmi mp 1ERM3mp 1ER,.mAj)orl ELHa;B mp 1 @Ba;0

m mp 18Ba;Maj)orl32=42d@;mHmo, YEHA,.mLm)p 129. 20
(CHaym mp 128=91(8HaHzaj)or YCHR;,.mA j),0r 1l &8, m)p
128CHhsmaj)orl23=7 2@d@;nthzi)or 12J= 51.(8HaHW m)o,
118. 5= (d.,8HaHma j)aor 11HX= 91 .(8HaHd m)o, 1AAHA..nB m)p
113(CHA;maj),0r 5®6Hs3 na j)o r 56GHsz i m)o

¥ NMR (376 3)MH®B19s.{CDE) , 25%6sTA B GF) .

HRMSE I(, :@dlcalgted fofCi3H110sFS]": 266.0398; Found: $6.0407.



2-(Napht hlaylleehbenzenesu@Bkonyl fluoride

\ /7

Whi delGbd .ai 8% dy i(46ing ,16@mof  dknfl 33g, 0.5 mmpol , 1.
foll ®#wiocgldur e

See procedure 1 for the »keparation of the s
Reaction S5@&mperature:

Reacti bonL@E Mri:crowave vial

R 6@.hexahAed €1 )O.

H NMR (400 Mz 28CHCB,. Hz ,3,AlHH, 5¢dg 38.z1H,

AH) 7 .20d5= 2HzIHAH) 7. &Dtpl[= 7. 6 A, 1AM (7. 8 Hz,
1HAH) , 777. .84 nBH,AH) 74473 § neHAH) 7. 29=( 8, 4 ,At),. 1H

1€ NMRO I MHZG) G1415(Ca) ,3 AUCa) ,3 FUCh) , 3.9(G) 13 B J

= 16,3) BBYCHA) ,322(CHap ,3 BUCHA) 12 B(CHa) ,2 &UYCHA) ,2 &1

(CHaA) 12 B5(CHa) ,2 BICHA) 12 2 (CHa) ,2 YACHa) 12 4 (CBlA) .

!1ENMR3 76 MHG) E6 BO(s A S GF).

HRMSE I(, :@dlcalgted fofCieH110-F]": 286.0458; Found: 286.0461.

X-Ray Crystallography:

Experimental. Single clear colourlesprismshaped crystals o8k recrystallisedfrom a

mixture of DCM and hexane by slow evaporation. A suitable crystal with dimensions

A1l



0.37x 0.11x 0.06mm? was selected and mounted on a MITIGEN holder with silicon oil on a
ROD, Synergy Custom system, HyPix diffractometer. The crystal was kept at a $teady
100(2)K during data collection. The structure was solved with the ShelXT 2014/5 (Sheldrick,
2014) solution program using dual methods and by using Olexaldha (Dolomanov et al.,
2009) as the graphical interface. The model was refined with Shel>X@/@(8heldrick, 2015)

using full matrix least squares minimisationfeh

Crystal Data. CigH11FO:S, Mr = 286.31, orthorhombid?bcn (No. 60), a= 20.5177(10),
b=15.8556(8), c=8.0579(3A, a=b=g=90,V=2621.42A% T=100(2Q)K,Z=8,Z'=

1, m(Mo Ka) = 0.256, 28432 reflections measured, 3322 unique £R.0620) which were

used in all calculations. The finalR. was 0.3682 (all data) aRlwas 0. 1€)34 (1 02



15) Deut et iabmd ti indyii dCIBYCN( Pr oceSdur e 1

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv) Me 0 O
Me 90 M HCO,H (3.0 equiv), CD5CN (0.25 M) g
& Y € blue light (440 nm), 50 °C, 16 h O F
then remove volatiles under vacuum
then NFSI (2.0 equiv), Na,CO3 (1.5 equiv)
THF/H,0 (9:1, 0.25 M), r.t. 2 h H/D
Me
3¢ 70%
le H/D = 100:0
A Ik vi al was chaf{gedngwi tOh. OD B ( prmpyo)l4,-61. 0 [
di met hybddltemnpdde nex(1 #250ng50 mmol , 1.0 equiv)

sealed using a septum and the mi xXCRGN¢ 2f Dus he
mL, 0.25 M), DIPEA (2a0HO@M, (H5.75 Ohmo 11, 53 minoé q

were added ( Note: white fumesoHate® prhed untexd
containing DIPEA). The mixtur & OWwfaclrét h&@heirr
irradiation was stopped, and the volatile ¢
rotary evaporator followed by high vacuum fo
THF (1.8 2OnL()0.azndmiB) 9C LHF/TWt al = 2CQ( &Q@, m@®, 25
0.75 mmol, 1.5 equiv) and NFSI (315 mg, 1.0
becomes hot upon adaménont bif s NF&Shgesb we aed
performing on | arger scal es) . The mixture v
guenched byOaddihtei om xdfurtld w#3, edxrtireads Gpevde rwiN:
filtered and c¢ oncTehnet rcartuedde umi dxetru rvea cwausm.p ur i f

chromatography to yield tBasdaswhedessglol odyl
93 mg5 M®molTHhe deuterium incorporatiHoNMRas d

anal ysi s. No significant deuterium incorpor a



16) Deut et iabmd ti ndyis eGP ( Procebffur e 1

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv) Me 00
ve 00 DCO,D (3.0 equiv), MeCN (0.25 M) \s’
Y © blue light (440 nm), 50 °C, 16 h

O O then remove volatiles under vacuum
then NFSI (2.0 equiv), Na,CO3 (1.5 equiv)

THF/H,0 (9:1, 0.25 M), r.t. 2 h

3¢ 76%
H/D = 88:12

1c

A L vi al was chaf@edngwi toOh. ODB( prppryo)l ,- 1. 0 1
di met hybddltemnpdde onxi 8 e5 (122 mg, 0.50 mmol ,

sealed using a septum and the mixMaC@82f0Dushe
mL, 0.25 M), DIPEA (2p0CeD(B,@OLL. 51 .MmmomMma®Is3,. 03 .e0q
wt. % O)wer Bl added (Note: white f ubnteegPt @areher o
mi xXture <containing DI PEA) . The mixture was
t emper a@thwer g ifdc#in) tTihrme i r radi ati on was stopped,
were removed under vacuum using a rotary eva
resul ting mixturTeHFwa(sl .r8e gooLn) Dtaihtduntd® dOCITIHF /T t a

= 2.0 mL, 0LQA680M) MmgndONaA5 mmol , 1.5 equiv) a
2.0 equiv) were added (Not e: the reaction
recommend this reagent is added portion wise

was stiroed aemperature for 20h Then mgueéemcle
extracte@) wdt hefSHpverl Nared and cohlkendraded

mi xture was purified by silica gel column ch
produwcst a white s(@3 indPsi MmobOTh ¢ ided uwdt er i um i nco
deter mi ned By NgWRa natniatlaytsiivsee A s mal | di fferen

12% incorporation of deuterium for this comp



17) Preparation of meth/yl sulfone (Proc

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv)
HCO,H (3.0 equiv), MeCN (0.25 M)
0.0 Dodecane (10.0 equiv)
g’ Blue light (440 nm), 25 °C, 16 h

then remove volatiles under vacuum
then Mel (2.0 equiv), Na,CO3 (1.0 equiv)

DMF (0.5 M), r.t. 2h

1a

88%

A I vi al was c har(gdedmgwi tB. 005 pmmp | , 1.0
di bebnlzdohi opddé weali B DNg50 mmol |, 1.0 equiv). The
a septum and the mixture flushed with nitrog
DIPEA (260 OL, 1HGeHmMmM6IF, OB, 01le gwénmd |l ad Be d (eNc
white fumes are proditHcdad uphen ma &kdiutrieo nc omft aH
mi xture was then i r2r@daoledt ed hei t harsh bsit aotpl poegdh, tv

the volatile components were removed under
high vacuum for 1 h. The r ®8ulQriLng amldX tNuar e \
G3ng, O0. 50emgmoilvMd lagrrtly, 1. 0 mmol , 2.0 equi Vv) we

was stirred at room temperat upOe fTdre 2nikkttul e
extractesL) widtrh e8@ v edri |l N@red and conTbentr at
product was purifiedoy column chromatographgn silica gel(Hexane/Et@c gradient =

9.5:051t0 8.51.5), and compounda was obtained as white powder(102 mg, 0.4 mmol,

88%).

'H NMR (400 3VitBz., M4DHCB. 0, 1.H) ,HZ, J6bH,( BAr, 1.5
1H,HAr 7356 7(t7d, 1. ,HZ7 .54MH, (My , 5A, BAr7(.dbd, 1. 4
Hz, IHH, A&r 62 ¢Cslz) .3 H, Ar SO

'€ NMROI MHXZG) G141 (Ca) ,3 91C4A) ,3 81((a) ,3 3LCHA) ,321 8

(CHa) ,3 0XCBRIap) 12 8 (CHAp ,2 8XCHA) ,2 8XCHa) 12 8 (CHa)4 3 (SG2CH3) .

All the restbnadfidc BRI ip¢ hiter a were cons?¥stent



18) Preparation of &i aryl (Procedure 1

), S HCO,H (3.0 equiv), MeCN (0.25 M)

S Blue light (440nm), 25 °C, 16 h O
then remove volatiles under vacuum O

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv) l

then Pd(OAc), (10 mol%), PCy3 (20 mol %)
PhBr (1.0 equiv) K,CO3 (3.0 equiv)
1,4-dioxane (0.5 M), 120 °C, 16h 5a
90%

1a

A I vi al was c har(g3edmgwi tB. 005 ppmp | , 1.0
di bebnlzdohi opddée oali®& DNg50 mmol),. 1T.hOe evqgiualv was s
a septum and the mixture flushed with nitrog
DIPEA (260 OL, 1l1amdoaho( 57 30D, eqgubwimel adB8ed

(Note: white fumes are 2dfprtoad utclteed mipxthurae dé @ n to
The mixture was then2brfAoréi aTle iwirtddibdtuieon i
and the volatile components were removed unc

by high vacuunh tfionrg Imih.t uTrhee Ivadsox @Bmln)standit e
K:xCQ(20mgl 5 m3Delq,u,PErIng05mmol ,0 e, g uf dvg)(OAl ) mg,
0.05 mmol, 103028o0mh@g,) @nthowWEoe, daBdedci xture w
stirt2@feihh then quenche@. bVheadmi xtti ome owad# e
C HC}, driedS@veéerl Nared and c o ifhedghecrudagroglwtt under
was purifiedby column chromatographgn silica gel(Hexane/Et@.c gradient = %:0.5 to

8.5:1.5) to providecompoundba as ayellow oil (104 mg, 0.4 mmol, 90%).

H NMR (400 3Mi7z.,4BCDHD| (4 H),, AF7 .248 (nH), 6H, 1Ar
7.12 (m).4H, Ar

1€ NMR (101 3MiHIz4,1CD,Q1 1@ap ., 7 1@R) 7 1GR) 0 128.0
(CHa) , 1CHX). 6 XCHR). 6 (

All the restbnadfidc BRI ipé hiter a were cons?Pstent



19) Tol erance of the re@9ction to oil ( Pr

Ir(ppy)s (1 mol %), DIPEA (3.0 equiv)
HCO,H (3.0 equiv), MeCN (0.25 M)
OO0 Dodecane (1.0 mL)
\\S// Blue light (440nm), 25 °C, 16 h

then aqueous wash
then NFSI ( 2.0 equiv), Na,CO3 (1.5 equiv)

THF/H,O (9:1, 0. 25 M), r.t. 2h

1a

88%

A 10-mL vial was charged with Ir(ppy) (3 mg, 0.005 mmol, 1.0 mol %pand
dibenzop,dthiophene 5,&ioxide (108 mg, 0.50 mmol, 1.0 equiMhe vial was sealed using

a septum and the mixture flushed with nitrogen for 15 minutes. Then MeCN (2.0 mL, 0.25 M),
DIPEA (260 pL, 1.5 mmol, 3.0 equivjlodecane (1.0 ml4.4 mmol, 8.8 equiv)andHCOH

(57 uL, 1.5 mmol, 3.0 equiwvere added (Note: white fumes are produced upon addition of
HCO:H to the mixture containing DIPEA). The mixture was then irradiated with blue light at
25 °C for 16h. The irradiation was stopped, and the&ture transferred to a separating vial
using water (~10 mL) and GBI2 (~20 mL). The agueous layer was washed with@{(10

mL x 3) and the organic phases discarded. The aqueous phase was concentrated under vacuum.
The resulting mixture was reconstituted in THF (1.8 mL) ap® k0.2 mL) (THF/HO 9:1,

Total = 2.0 mL, 0.25 M) and N&Os (80 mg, 0.75 mmol, 1.5 equiv) and NFSI (315 mg, 1.0
mmol, 2.0 equiv) were added (Note: the reaction becomes hot upon addition of NFSI, so we
recommend this reagent is added portionwise when performing on larger scales). The mixture
was stirred at room tergpature for 2 h then quenched by aditof H,O. The mixture was
extracted with CECl,, dried over NgSQ, filtered and concentrated under vacuum. The
product3awas observed in 88%4 NMR yield using 1,1,2,2etrachloroethane as an internal

standard.



200 Sol ubi l ity tests

Gener al prockeednzet hiFolpdde me mdnadt xewdsalwei ghed i
a 20 mL vi al MeCN was then added in 1 mL po
The solution wasisatbetwdehopoflbi mhneut @8 mL o
di ssol ve a 5cammod s wdndi ng to a solubility of

Al | ot her substrates were mMwtplhle,ssO0OsDH| mmdle .
materi al was wei ghed®hli ndafo Me @N wds vadded.ndTl
all owed to stir at room temperature feor 30
wei ghed D¢ mlaswii aafga sttheruoru gphi paet t e plugged wi't
The MeCN was removed under vacuum and the vi
an estimate fosebmpeemdMECNI ty of the
0.0 %P %P
(-0
Me Me Ph Ph
1a 1b 1e
O\\S//O 0 Q\s’p o)
F F
1h 1
Substra MW (g [/ Sol ven Sol ubi l
1la 216. 25 Me CN 18 mg [/
1b 244 . 31 Me CN 2mg / m
le 368. 45 Me CN 5 mg |/
1h 252.23 Me CN 5mg [/ m
1i 360. 38 Me CN <Ing [/ n




21) Cycl i c voltammogr ams

0.4 5

3

0.2 H

0.0 H

Ep°=-1.7V

-1.2 4

I T T T T T T T T

25 20 15 40 -05 00 05 10 15 20
E/V (vs. Ag/ AgNO;)

Cyclic voltammogram for dibenzothiophene dioxitke[0.005M] in [0.1 M] n-BusNPFs in
CHsCN. Sweep rate: 0.1 V/s. Glassy carbon working electrode, Ag/Agéf€ence electrode,

Pt wire auxiliary electrode. Reversible reduction® EfE(La/1af) =11.7 Vvs.Ag/AgNOs in
MeCN, where Ef refers to the cathodic peak potential, while the E value describes the
electrochemical properties bé.

The Ef values were converted frothe Ag/AgNG referenceslectrode to the SCE reference
electrode using the reported conversion value of +0.288)¢ing this conversion valugp®

= E(la/la) =11.4 Vvs SCE in MeCN



0.10

| Epa O\\Sfp
005_ Me. .ME
0.00 4
< -
E -0.05 1
-0.10
-0.15 1 Ep° Ep°=-2.5V
-0.20 T T 1 | L L |

-3.5 ' -3|.0 ' 25 | -2I.0 | 15 -1.0 ' -0|.5 | 00 05 10 | 1.5
E/V (vs. Ag/ AgNO;)

Cyclic voltammogram for dibenzothiophene dioxitle [0.005 M in [0.1 M] n-BusNPFs in
CHsCN. Sweep rate: 0.1 V/s. Glassy carbon working electrode, Ag/Agéf€rence electrode,

Pt wire auxiliary electrode. Reversible reduction® EfE(1b/1bA) =125V vs.Ag/AgNQs in
MeCN, where Ep refers to the cathodic peak potential, while the E value describes the
electrochemical properties tb.

The Ef¥ values were converted from the Ag/Aghl@ference electrode to the SCE reference
electrode using the reported conversion value of +0.2%8)¢ing this conversion value, Ep

= E(Lb/1b*) =i 2.2V vs.SCE in MeCN.



22) 3BPPri nphedoreactor

The reactor was designed in Solidworks (Dass
in three parts: tI5le Anaiamdr ¢ avot @l i idh sBe Inftt h@H ip ¢
ensured the reactor sat centrally on the sti

with pins on the supports and corresponding
Printing these as sepahr atthee fh uielsd praaxtiemi asnedd na
errors due to fwar pailnlg.p a3 sfialrees avail abl e &

informati on.

!
RS

.

L‘ — —
FigureC&mputer aided drawing of the printed

The main reactor part. B) Supports to ensure



The design files were exported as . st/ fil es
printing on -GarBbaomb upLraibnmfelrn ava 2 lhe ,a d . BdémbulLab

buil dpl ate, and using BambulLab transparent p
default settings, with the following except.i
Support was enabled on the build plate only
overhangs. The | ayem, handha WwhewstamhoeOi 816.
flow) forenhserregctbere was no |l eakad@gaefrom
supporls ¢oBrg. B) were printed with a flow r
10mm brim was used with arm.i dintfiidll Iluasyear ahdi

patter 8 winthll15densiobpsanduxhild earwalaind part

switched off to slow cooling, which could ca

With these settings, Sithel dw)nhtld @k pkad ntg adpdr
of PC filament (equivalent to A4.44 of raw n



The photoreactor fits on standard sized sti.
holds standard vials (e. i sBEKMB#&@ancI=upleéessur
mm) . Using standard tubing,ptihetedpphotammde aa
connected to a JhealKesBELlP ©eRA6OLatamp was pl

photoreactor.

To assess the temperatures that wo Wl desbte ex|
Tube (height Z261&tth) mmas filled with 4 mL of
was placed inside, from which the temperatu
25 AC within the vials, the JulKeklsiHF1a4d aanprsc w
of f heat, theref oaier,citkeet dte mpelr@aw utrtee ode 4 ihree
case)Jo obtain a temperature of 50 AC within
50 AC.

FigwrePBotoredox reaction setup before (



23) Reproducibility tests

To enssargntdhiaftfaenrte n we si®itn opiselrdded dependi ng

the vial in the photoreactor, 8 identical

Ir(ppy)3 (1 mol %)
OO0 DIPEA (3.0 equiv), HCO,H (3.0 equiv)
\\S// MeCN (0.25 M)
Blue light (440nm), 25 °C 16 h
then remove volatiles under vacuum
then NFSI (1.5 equiv), Na,CO3 (1.2 equiv)
THF:H50 (9:1, 0.25M), r.t. 2 h

Entry NMR Yi &l
A 95
89
90
8 8
92
88
89
85

I G mm OO @

Fi g WBrPearSxlelaeiltni opphot or eact or .

S5 4

r

e



24) Comput as udneaebk

All geometry optimizations and frequency cal
usi ndB3LMBUNC Biwonmadl-3t1hked)s basis set wusing the
prog®impersion interactions we3 ec oirnt®elced eodn .u

SMD solvent effects were inmncetpasdtréddidsonl ves
This | evel iISMD( &t €EN) OB BBEGHGH DA | | stationary
been wverified, through vibrational anal ysis
transition structures (one imaginary frequen
with the imaginary déddetgoeragpyuhasi beeesamhbl g
consideration. Energy changes were shown by
and P = 1 atm). Potential energies were refi
MO & X functi onabi3 1+1G (tdh, p X h eb?arshii ss d estv.e | I s (

SMD( Me CNR XK@LEL ++G(d, p)/ / SMD8 M&GN)d)B3LYP



Computational Det ai l s

[ ]
Int2n
(15.5)

TS1n'

(22.5)
Scheme S1: Pot entfioarl t8hnedbrogyd cil eecarvaang e of
di benzothi ophene di oxi des C omp u t2eXd 6 at
311++G(d, p)// SMDB8MEGNE)(/dB3 LIY®PV €In e ndgGetstkke ad y .
mo't} ) are provided in the insert.



TableEn®X gi es

Hart,reepgin

(el et r @mitld) a bapnede g idls b s( )fi rne e
c ontagam ch ait mami n(a<rSyc ) r eogfu eanlcli est d ti
t heory
2 XE5BMD( Me (

points c oSNyt MedC Ng tDB B36LlYHG ( @ ) e | of

Electronic E'dAer gi esHar{(rees) at

311++G(d, p)// SMDBMEGNE)(/dB3LY¥YR el of theory
structure E H G g high <s?> Imag. Freq.
Int1 -1125.356067 -1125.142720 -1125.200115 -1125.195438  0.759 -
TS1j -1125.336717 -1125.124260 -1125.180807 -1125.170139  0.7587 187.9i
TS1j -1125.334494 -1125.122020 -1125.178311 -1125.167806  0.7585 201.4i
Int2j -1125.341200 -1125.127377 -1125.187760 -1125.17509  0.767 -
Int2j -1125.341625 -1125.127845 -1125.187790 -1125.175068  0.7666 -
Int1k -1164.488207 -1164.259950 -1164.317531 -1164.308887  0.762 -
TS1k -1164.458977 -1164.231869 -1164.288514 -1164.273747  0.7611 83.2i
TS1K -1164.458070 -1164.231014 -1164.287344 -1164.273064  0.7599 126.7i
Int2k -1164.462395 -1164.234508 -1164.294932 -1164.280957  0.7636 -
Int2K' -1164.46138 -1164.233627 -1164.296046 -1164.279723  0.7621 -
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