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Oxidation Potentials for Selected Arenes and PCs
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Common Reaction Type for Arene Radical Cations
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General Scheme for Oxidative Arene C-H
Functionalization
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Early Study: Cyanoarene-based PCs

OMe KCN, PEG or CE OMe
DCM, hv X
| —=CN
Z
NC—@—CN
< 30%
Suzuki, 1980

Suzuki, N. et al. J. Chem. Soc., Chem. Commun. 1980, 1253.

R@/\/COOH DCN, hv R(jfi R@/\/\oH DCN, hv R Ir
Z 60-80% N Z 55-65% N0
Pandey, 1986 Pandey, 1988
X R DCN, hv X X NH; DCN, hv X

R4 > R+ R R+ > Ry
~Z 0 50-60% 2 ~G = 70-82% ~N
Pandey, 1989 Pandey, 1990 H

Pandey, G. et al. Tetrahedron Lett. 1986, 27, 4075. Pandey, G. et al. J. Org. Chem. 1988, 53, 2364.

Pandey, G. et al. Tetrahedron Lett. 1989, 30, 1867. Pandey, G. et al. Tetrahedron Lett. 1990, 31, 5373.



Acridinium-catalyzed Arene C-H Halogenation

cat. Me-Acr-Mes

R H HBr R Br
T > R
hv, Oy H HCI (5 equiv) Cl

""""""""""""""""""""""" OMe 5 mol % Me-Acr-Mes OMe
N g =
Selected Exampées MeOR > MeOS
J OO = MeCN/H,0O Z
MeO OMe A > 420 nm OMe
MeO B
;
>99% >99%
Fukuzumi, 2001, 2011 Fukuzumi, 2013
Fukuzumi, S. et al. J. Am. Chem. Soc. 2001, 123, 8459. Ohkubo, K. et al. Res. Chem. Intermed. 2013, 39, 205.

Ohkubo, K. et al. Chem. Sci. 2011, 2, 715.

1-5 mol % acridinium

XN H 5 TEMPO (0.5 equiv) N F
R— + 18FTBAF > RN
Z MeCN:t-BUOH, =
Og, 450 nm laser  3.7-50% radiochemical
yield

Nicewicz and Li, 2019

Chen, W. et al. Science 2019, 364, 1170.



Acridinium-catalyzed Arene C-H Amination

9 -Acr-
&bl 8 Pl-AcrMes Selected Examples
H R 20 mol % TEMPO

R
S G - =
y H R DCE, O, RE N
(1.25-2.0 equiv) 455 nm O | \
245.1 245.2 MeO OMe

88% 45%

Ph-Acr-Mes

Me

N 3 8.8:1 p:o single regioisomer
/ 74

I
/©/ /‘/ ¥ i 9FN N[Boe),
1 e N s
N=/
246.1 246.2 MeO M

Ph-Acr-Mes* Acr’

TEMPO-H

Alternate rearomatization mechanism: /@’
N=
1
fond (j 2
R -HOO

1.6:1 p:o single regioisomer >6:

26%, single regioisomer
Naproxen methyl ester

o, HOR TEMPO - N r -
hv\\ 1.1:1 N7 (4:1):N9 (3:1) WA
i oP: With 4.0 equiv H4N*OZCNH2

59% 33% 61 %

2
N~

36%

lrr  single reg:o:somer

TEMPO accelerates rearomatization, thus suppresses the product inhibition.

Romero, N. A. et al. Science 2015, 349, 6254.




Nucleophile Scope

Zheng, Y.-W. et al. J. Am. Chem. Soc. 2016, 138, 10080.; Romero, N. A. et al. Science 2015, 349, 6254.; Song, C. et al. Chem. Commun.
2017, 53, 3689.; Meyer, A. U. et al. Chem. Commun. 2016, 52, 10918.; Limmermann, H. et al. Synlett 2018, 29, 2679.; Margrey, A. et al.
Angew. Chem., Int. Ed. 2017, 56, 15644.; Niu, L. et al. ACS Catal. 2017, 7, 7412.; Dusel, S. J. S. et al. J. Org. Chem. 2018, 83, 2802.;
Holmberg-Douglas, N. et al. Angew. Chem., Int. Ed. 2020, 59, 7425.; McManus, J. B. et al. J. Am. Chem. Soc. 2017, 139, 2880.; Chen, W.
et al. Science 2019, 364, 1170.; Song, C. et al. Chem. Commun. 2017, 53, 3689.



Arene Scope

s

Reactive Aromatic Classes
Selectivity Analogous to Electrophilic Aromatic Substitution (Part A)
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4 N 3 3 5 5
3 5 4 3 4 3
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/, / / < N
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O O
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\_

Benzoxazoles
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8 7 7 7 7 7
N N H H
N2 7 N2 6 N 6 AN -N 6 0 6 S 6 N
© | N Y2 D2 D2 D2
3 6 3 5 / 5 8 5 5 5
N 3 N N N
4 5 4 4 3 4 4 4
Benzenes

Benzimidazoles

Margrey, K. A. et al. J. Am. Chem. Soc. 2017, 139, 11288.
C8-akloxy purine: Zhe, L. et al. J. Org. Chem. 2022, 87, 11558.
Thiophenes and pyrroles are also candidates for C-H (sulf)amidation:
Song, C. et al. Chem. Commun. 2017, 53, 3689.

Wimmer A. et al. Adv. Synth. Catal. 2018, 360, 3277. 11



Electron-deficient Arenes: QUCN* or DDQ

conditions cat.
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N .
R1 % N DDQ:TBN
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256.3

Nu=  conditions

241.2

N
X'V I=0H H,0,0,
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Z Nu
256.4
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Ohkubo, K.
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1 QUCN® ﬁoi

QUCN*" QUCN*

242.1 A ——
hv

et al. Opt. Express 2012, 20, A360.
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Y \©/ Co
ol oEen :

CH,

No CT complex with DDQ Charge-transfer (CT) complex with DDQ (from UV-VIS)
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-

corresponding radical cation is increasingly reactive and electrophilic
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increasingly nucleophilic nitrogen atom

Das, S. et al. Chem. - Eur. J. 2017, 23, 18161.
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Phenol Radical Cation Generated via EDA Complex

OMe

Ir(ppy)s (3 mol%) OH N= OH
pyr1 (1 equiv) MeO N MeO
TIOH (1 equiv) . O OMe
E/ > OH OH

HFIP (0.1 M), O, .
2a(1equiv) 427 nm Kessil OMe OMe A) Ereposed Mechanism accepmfsc ® 7
1 equnv) 956, 180 3a (C-H amination)  3aa (Homocoupling) o N=H 2% X=helids,H
= == donor ; N Br c
Deviations from Above Conditions LCYield 3a (%) LC 3a:3aa complex E<F SET HO_C|> \ Br
: X =\ ®
1 2 equiv 1a 1 0:3::1 EFsc -N9 EDA complex (D) \ ,N-H
- . __ N=H
2 3.5 equiv 2a 43 40:1 & s B EDA coiripiae FiC i B
3 3.5 equiv 2a + 10 mol% pyr1 & TfOH 35 36:1 H.0_ l> ’ e B cycle 2 / i
4 3.5 equiv 2a + 30 mol% pyr1 & TFOH 44 42:1 X = ‘ e
tabilization sl BET - =
5  3.5equiv2a+ 30 mol% pyr1 & TfOH + 0.08 M HFIP 52 (51) 15.9: 1 e gt \ N
6 3.5 equiv 2a + 390 nm Kessil 31 54:1 PC = photocatalyst FC B 5, HOOFC A
7 3.5 equiv 2a + No Ir(ppy); 35 5751 ‘0 start here
8 3.5 equiv 2a + No light 0 = /—\
9 3.5 equiv 2a + Under Ar 0 = /_\ o
10 3.5 equiv 2a + No pyr1 & TfOH 0 - photocatalytic
—x
" 3.5 equiv 2a + No TfOH trace - cycle
12 3.5 equiv 2a + No pyri 33 98:1 =
High Low
R 20 o Conc. Conc. PC™!
TFOH ’ %
I |MsoH g No No
@ 5| |16% Ir(ppy)s 0, c
i X = halide, H
% TFA
> 10 12%
%)
- pTSOH High Stoich.
5 5% HBF, Wavelength Pyridinium
3%
0 Low No
Acid Screen Wavelength Pyridinium

Carsons, M. C. et al. ACS Catal. 2024, 14, 12173. 13



Regioselectivity: ANPA, Orbital Control

“aryl carbon possessing the greatest difference in natural population analysis
(NPA) values between the cation radical and neutral species would be the most
electrophilic”

Neutral Radical Cation Difference
0331 0.248 0.113
e \© 0.233 "6‘2?@0 200 '\6‘?88\@0 033
0091 0285 o 0082 0.223
0.238 0.238 0.000

% %
—0.697e0 Il N 0.697€e0
Margrey, K. A. et al. J. Am. Chem. Soc. 2017, 139, 11288.

A(Atom charge) ~ Condensed Fukui function ~ Spin population ~ SOMO distribution!

Parr, R. G.; Yang, W. J. Am. Chem. Soc. 1984, 106, 4049. 14



Regioselectivity: Orbital Control

Ph\@ MeO MeO MeO O
A Ak (O
N cl NN O

© '\\11\17 N‘N\

= Me \§7
3a;
3b;
3c;
3d;

3e;

Q = the largest NPA difference site

Q©+H|LN\)

2

5 mol % catalyst 1
20 mol % TEMPO

455 nm LEDs,
DCE, 24 h

2.0 equiv. Oy

\

<)
= Br

Cl

3f 3g 3h 3i 3j; R = Me, 82% yield®
) 56% yield 70% yield? 54% yield? 75% yield Eijp=+202V
R =-OMe; 88% yield; 8.8:1 p:o 7.9:1 p:o single regioisomer single regioisomer single regioisomer 3k; R = H, 36% yield?
Eyp=+1.68V Eyp=+1.74V Eyp=+1.80V Ejp=+1.86V Eip=+1.64V Eip=+1.95V
=-OMOM; 52% yield; 7.8:1 p:o n-hex
E]/2= +1.76 V o ,{l (®) O MeO BnO
=—OTBS; 74% yield; 9.3:1 p:o T \]V\)@ I} /\J@ .
Eip=+1.59 V xehfn’N N’N\ N’N\ MeO,C ,\\‘—\N\) z b
R =-0Ot-Bu; 63% yield; 6:1 p:o O \Q7 \Q) =
Eyjp=+1.54V 3l 3m 3n 30
=—OPh; 86% yield; 11:1 p:o 43% yield - ) 30% yje]d ' 64% yigld ) 71% yje}d
Eyjp=+1.67V >15:1 regioselectivity single regioisomer single regioisomer single regioisomer
Ejjp=+1.92V Ejjp=+2.08 V Eijp=+1.86V Eyp=+1.53V
MeO@OA MeO OMe MeO
,N X 8
3p 3q 3r
95% yield 77% yield 87% yield 31% yield
1.1:1 regioisomers single regioisomer single regioisomer single regioisomer
E]/2=+].54V Eyjp=+1.54V E]/2:+].83\/ Eyp=+1.55V

Q =ssite of most positive radical cation charge density

© = sites where the most positive radical cation charge density and largest NPA difference match

Margrey, K. A. et al. J. Am. Chem. Soc. 2017, 139, 11288.
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General Scheme for CRA-S,Ar: Reversible
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C-0 to C-N: ipso- Transformation

N
MeO. =
\@_O N (_\_/NH 5 mol % catalyst A @
N= 455 nm LEDs O—O

1.0 eq. 40eq. 1:1 DCE:TFE, 24 h

33°C, N,
Cl Cl
MeO 5 mol % catalyst A > Nuc
+ Nuc—H 455 nm LEDs
R 1:1 DCE:TFE, 24 h R
1.0 eq. 1.1 -40eq. 33°C. N,
A COs CO,Me

S
5 mol % catalyst A

OO Me  3.0eq. TMSCN OO -
MeO MeCN/pH 9 buffer a0

i 30

' 455 nm LEDs, O, CN 67 % yield

v Naproxen methyl ester

: COQMG

E 10 mol % catalyst A

' O‘ Me 4.0 eq. imidazole

i N7TN ~ DCETFE(1:1;0.1 M)

5 =/ N 49:94 % yield 455 nm LEDs, N,

E B. B-O-4’ cleavage

; 0 OMe 10 mol % catalyst A Nb\ OMe

i MeO._] O N3 4.0 eq. imidazole &,N

i O o DCEITFE (1:1;0.1 M) .
1 MeO™2 455 nm LEDs, N,

5 o-4’ o O

E _ Gleavage 50: R = Me; 51% yield
1 Four potential sites for C-O clevage 51: R = CDs; 48% yield

Cl
MeO catalyst N =
. solvent, 24 h @
S S A 455 nm LEDs
N=/ 331C, N, (1 atm) 4 Cl
entry conditions catalyst solvent [M] yield
1 As described A MeCN [0.10] 4%
2 As described A TFT [0.10] 6%
3 As described A MeOH [0.10] 13%
4 As described A TFE [0.10] 87%
5 As described A DCE:TFE (9:1) [0.10] 23%
6 As described A DCE:TFE (1:1) [0.10] 95%
12 O, atmosphere A DCETFE (1:1) [0.10] 66%
13 Air atmosphere A DCETFE (1:1) [0.10] 88%
14 As described B DCETFE (1:1) [0.10] 27%
15 As described Cc DCETFE (1:1) [0.10] 65%
16 As described D DCETFE (1:1) [0.10] 0%
17 20 mol% TEMPO A DCE:TFE (1:1) [0.10] 18%
catalyst

A; R=H;R'=1BU; R" = Ph; E¥ oy = +2.15V
B:R =R =H;R" = M&; E*ogq = +2.18 V
C:R=R =H;R"=Ph; E* oy = +2.20 V

F

D: EUQJI*(IIU/'WH) =+161V

Tay, N. E. S.; Nicewicz, D. A. J. Am. Chem. Soc. 2017, 139, 16100.
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C-0O to C-F: Aryloxy Nucleofuge

RO X 1 (cat.), hv F a
| | - > cl Ph
© . O
. OMe MeO
| RO £ F ~ Epo =178 V Epo =151V
- r +e " EE RO . 1'
k‘ub "'va —OR" Goal: I |
fluorination with °F and '8F
AE,p=0.27V
«“ . : »” P2
unsuccessful with 4-phenylanisole
a

AT

22% yield

R Ph
©\ /©/ -
O
AI'2 Ar1

Ph
+ CsF (5.0 equiv.)

23% yield

5 mol% 1-BF4
427 nm LEDs

Conditions

R'=Cl, 79% yield
R'=CN, 55% yield R?
R' = NO,, 23% vield

peves

A1, Eyp=1.67V

Cl
o, O
OMe MeO

b

R2 = CI, 54% yield
R2 = CN, 52% yield

Epz=1.78V Epp=172V
- Ph
/©/ | I
i AEpy2=0.06 V
Desired
Cl
\©\ O/\OAC
R
- \©\ ©
F
Undesired B-1, £,»,=1.88V

Tay, N. E. S. et al. Nat. Catal. 2020, 3, 734.
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Cl

&
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21 11% yield

Cl
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7 8% yield



C-F Transformation: Unactivated Fluoroarene

Xanthylium salts as potent photooxidant

A. Model CRA-S\Ar reaction B. Proposed Mechanistic Possibilities Me
Catalyst A (7.5 mol%) O
/@Me H HFIP (0.1 M) o O,Me C,,\l
N =N
: \ s 456nm,18h  /~y 1a _ 2a
Ar Cﬂl Catalyst Ae A Catalyst Ae
la 2a 3a
1 equiv. 3 equiv. Me H _I.+
Epj2=+224V Eppp=+221V Ep2=+1.70 V (o
; Ul
F 1a* Cycle A: Cycle B: 2a*
Catalyst A* Arene Azole Catalyst A*
Oxidation Oxidation
Catalyst A F H\ H*
N .
@ Excited State Reduction Potential ;\ /] hv hv
* =+
M Me k< i vS NEE . Catalyst A Catalyst A
A 0 Ground State Reduction Potentat 7~
/O/ - E1j2=-0.08 V vs. SCE Me ; Me .
tBu (e} . : : N
BF4 F -H o iF - ( *N
— . — \ I

c%i\/NH

Pistritto, V. A. et al. J. Am.

—
Z5
~_7
Z

o
: F

Chem. Soc. 2022, 144, 15118.
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Oxidation: Solvent Matters

iCatalystA  F 22 Ka= 978X 10 M™*s1 @
Catalyst (0.05 equiv) @ Me .
Me Pyrazole (4 equiv) Me ! Me O @
/©/ TFE (0.1 M), bLEDS O : - \Mge 1.8 ; .
F 1 M), S J N : A N e
18h Cl\'l 1B Soer, Eo .0 ‘
. N
entry deviations from the above conditions yield” &1 M
o = proe
1 none 5% e Kg = 371X 105 M5
2 DCM 4% | i i @ scososes Qisseseens @eeoees @eeeens @:cvoee ®
3 MeCN 10% 0 0.02 0.04 0.06 0.08 0.1
4 HFIP as solvent 72% [1a] or [2a] (M)
Me H Me
FO <\_//N Clﬁ/@/
=N
1a 2a 3a
Entry | Solvent Catalyst A 1a 2a 3a
Eoo (eV) | E12 (V) Ei“?zed Ep/2 (V) AGeT Ep/2 (V) AGeT Ep/2 (V) AGeT
V) (kcal/mol) (kcal/mol) (kcal/mol)
1 MeCN +2.65 -0.08 +2.57 +2.24 -8.07 +2.21 -8.76 +1.70 -20.06
2 HFIP +2.66 -0.61 +2.05 +1.96 -2.08 +2.12 +1.61 +1.52 -12.22
Pistritto, V. A. et al. J. Am. Chem. Soc. 2020, 142, 17187.
Pistritto, V. A. et al. J. Am. Chem. Soc. 2022, 144, 15118. 20




Electron-rich Fluoroarene: C-O vs. C-F

Condition A

Nu = HQN}!“

Catalyst B (0.05 equiv)
Ammonium Carbamate (4 equiv)
3:1 DCE:TFE (0.1 M)

Condition B

Catalyst B (0.05 equiv)

2-(aminomethyl)pyridine (3 equiv)

TFE (0.1 M), 427 nm Kessils

Condition C
(0]

e ©)%31

Catalyst B (0.05 equiv)
Benzoic Acid (4 equiv)
NaHCOj3 (2 equiv)

427 nm Kessils, 18 h 18 h, 45-50 °C |
45-50 9C TFE (0.1 M), 456 nzn Kessils
18 h, 45-50 °C
Arene Scope al
/@,OMe MeOm Meojg/CI Meojg/ Br CIUOMe OMe
Nu Nu Nu Nu Nu Nu
17 18 19 20 21 22
A-78% A-54% A-57% A-50% A-55% A-52%
B-69% B-70% B-52% B-52% B-83% B-55%P
C-43% C-46% C-65% C-57% C-90%
C-28%
Nucleophile Scope
OMe OMe Gia OMe ) OMe OMe
: r Jof
E j/\h' YN N MeO,C” N MeO,C” N
N/ OMe H H
44 45 46 47 48
70% 70% 66% 50% 55%
A. Computed Electron Density of 4-fluoroanisole
(ground state and cation radical) cl Cl cl
MeQ MeQ 0285 Dade X
0.301 0.441 0.388 0.549 0.161
& F F F
& 0.546
FO 879 F Ground State Cation Radical Difference
OMe : OMe
0.330 ' 0.460
0.413 1 0.428
F ! F

Pistritto, V. A. et al. J. Am. Chem. Soc. 2020, 142, 17187.
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A. Computed Reaction Coordinate

TSOMe'l \

TSOMe

2 TSomel (+7.3) %,
,' '—
TS¢1 (+5.9)
DNH
—

o'’
X

RDS Determination: Leaving Group Ability (& AG?)

TS

|

e,
7 TSome2
@N" THL
. " i "
o .-/ OMe
F’O
>

(+12.8) ™
< ll' ‘\‘ —
N=N
7 [aGomet = +12.8 keal/mol| /@/
) K
N / N=
21 —Z'n, | /
4 O-- N
T F ~—= Me ==H
INTomel (-0.6) i
% INTome2 (-0.8)
08 A - e
{)_,f INT{1 (-4.9)
7 e
N-N &=
H

£
—"J
. F
a
@H

LT T82(41.2)
—_— " 15
INT;2 (-6.1)
OMe
N
™
N

H

MeOH N

\

-

===
e,
No .
L,

INTome3 (+3.4)

OMe
N—H"

“‘bq
Pistritto, V. A. et al. J. Am. Chem. Soc. 2022, 144, 15118

HNN/D

F’H
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-OMe as LG: Ambiguous RDS?

A. Computed Reaction Coordinate

.
-
’

OMe

INTyy2 (-22.9)

’@\ OM

N

NC h ’\/
MeO

]
-

.

1

;fg.) 9

TSwna2 (-11.3)

INTyy3 (-25.5)

S MeO OMe

Pistritto, V. A. et al. J. Am. Chem. Soc. 2022, 144, 15118.
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-OMe as LG: Ambiguous RDS?

AG(SM to INT3) > 0, Nu is the better leaving group, step2 is rate-limiting
AG(SM to INT3) < 0, LG is the better leaving group, stepl is rate-limiting

T2
TS1

” \rf)\ 182 (+17.4)
SOas1(+12.5) s _N< / .
d \“ @ N’ H S K \“
\ N . |aGH = +17.4 keal/mol| —
- l-_{ ~ome ,11:/> INT3 (+7.7)
. Cl H/ '4
Chy

INT1 (+3.7) e Y \
—— INT2 (+2.2) ia
~ ’ /

o HN{Nj [ — /@N
N
-NH N7 HL Ph Cl MeOH

Pistritto, V. A. et al. J. Am. Chem. Soc. 2022, 144, 15118.



Stepl is Rate-limiting: Regioselective Nu Addition

OMe OMe
18
Br 18- F
B +
MeO Labelling MeO
conditions
Cl Cl
39 15-18F
21.1%
b
OMe OMe
18F—
—_— +
MeO Br Labelling MeO 18
conditions
Cl Cl
40 40-'%F-a
ND

OMe
Br

MeO
18F

16-"8F
29.9%

OMe

MeO Br
18F

40-'°F
74.0 £ 3.0% (n=3)

Chen, W. et al. Nat. Chem. 2022, 14, 216.



Ground

Step?2 is Rate-limiting: Regioselective LG Leaving

Cation Radical
MeO -0.017

Difference
CO,Me MeO_ &
-0.546 -0.074
0-0555@/0.969
MeQO

-0.531
COsMe MeO CO,Me
0.170 0.306 0.716 0.105
0.618 -0.604 0.062 0.365
MeO MeO
0.318 -0.022 -0.340
< 2.14
e — 3 +7.6 > ‘ .
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= 3 [ £
T/ o
Y L
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CO,Me
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Holmberg-Douglas, N.; Nicewicz, D. A. Org. Lett. 2019, 21, 7114.
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Furan to Pyrrole Atom Editing

s

1

Ph

1.2 equiv. @-NH; (2)

8 mol % catalyst

Light irradiation
CH,Cl,, 23°C, 24 h

Diosbulbin B

#* Extracted from air potato
#* Anti-tumor activity

Cafestol acetate

# Extracted from coffee bean
# Anti-cancer activity

Furosemide

# A loop diuretic medication
#* The top-selling drugs

B Design hypothesis

H
Paal-Knorr-type H /
condensation A\ i
\

- O NHR
—Hzo C

@-NH,

Y
.\Z@
o

conditions 49%* 1+
I
@-\H,
AcO A >
(:)H 65 conditions

Cl H

) NLLY ®-\H, /\ 68
o=s v = N o

r{le o conditions ‘ 75%

HO 67
Donghyeon, K. et al. Science 2024, 386, 99.
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[PC]
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HO OH \O \ /
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O —
L3 e . N - =49
¢s @ oidsion] _# & D -xE
[ H _ 2RNH,

C-N
formation

| l \RNHQ’
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Outline

e INtroduction

e Cation-type C-X Bond Formation

Oxidative Arene C-H Functionalization

Arene C-X Substitution: CRA-S AT

e Radical-type C-C Bond Formation

e Summary & Outlook
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Dehydrogenative Coupling

OMe 3 mol% Acr*-Mes ClO, OM:\/@
10 mol% catalyst
Q 08 e~ /@\
+ H,
eO OMe solvent, blue LED, r.t., 24 h Me0

OMe

2a 3aa

NMe; [Co(dmgH).(4-NMe,-py)Cl]

path b
Acr'-Mes™ O/EDG =
hv ( R/j%/H
SET
[O@DG
2" path a
Acr*-Mes Acr’-Mes

’\SE/' -

P

L-Co(ll) L‘fg(')
/ 15 18
H+
SET
v L-Co(Ill)-H
L-Co(lll)j 17
H
6 i 4

Hu, X. et al. Chem. Sci. 2018, 9, 1521.
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Thiol Catalyzed Radical-type Coupling

S
& -
1a OMe

o
>
Py
=
~<

O OYUT A W N

_I_I_l_l_l_l_lko
AU A WN O

Mes-3,6-iBu,-Acr-Ph*BF, (1 mol%)

J\ 2-NH,-4-CIPhSH (30 mol%)
PR™ Ph PhCF; (0.067 M)
2a 50 W blue LEDs, rt, 12 h

"standard condition"

variation from “standard condition”

none
Mes-2,7-Me,-Acr-Ph*BF,~
Mes-Acr-Ph " BF,~
Mes-Acr-Me " ClO,~

Ir (dF (CF5) ppy) (4,4-dCF3bpy) PF,
2-NH,PhSH

3-NH,PhSH

4-NH,PhSH

4-CIPhSH

DCE

DCM

CH,CN

toluene

dioxane

No light

No PC/thiol

“ Y 3a -
(CCDC 2119391)

yield of 3a

91% (89%)"
75%
70%
63 %
32%
78%
79%
82%
62%
86%
78%
31%
63 %
30%
N.R.
trace

1 PC*

PC ArS™

E J+ 3
When alkene Eqp™ > E*req mesacrs = 2.15 V Via:

Chen, B. et al. Angew. Chem. Int. Ed. 2022, 61, €202200773.
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Summary & Outlook

e Regioselectivity:

Oxidative C-H functionalization: orbital
control
CRA-S\ATr: RDS matters

e Dearomatization:
Milder & higher functional group tolerance?
Product inhibition?

Quaternary carbon center?
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