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1. Introduction

1-1. Electroorganic Chemistry

r
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(¢ = electron, @ @ = positive (+)
and negative charge carriers) (

)

= flow of electrons)

(+)

( —> = movement of charge)

e At B e’
A B~
anode cathode
. . Substrate
Electrochemical cell Potential/Voltage Current Oxidation/Reduction

) N
el = :

(+} @ ", Hy
© R

- —> (7)) (+) = anode (-) = cathode
oxidative electrode

reductive electrode

J

Electron transfer between electrode and compound
one electron transfer

Anodic oxidation and cathodic reduction are
Instead of chemical oxidant/reductant

Chemical Oxidant or Reductant
harsh, toxic, expensive, explosiveness, waste

KMnQy, CrOg, OsOy,, other transition metal, etc.
H,0,, Oxone, m-CPBA, Selectfluor, etc.

=

Electrochemistry
safe, cheap, high energy efficiency
change the potential easly
limitation of reaction condition
solvent, electrolyte (24#%) , electrode (Z1%)

1.2. Development of Electrochemistry

+1.15V
Et,NBr
—_—
—2e- DMF/MeOH
2RCO,H —— R-R 25°C
—2C0, HO” > dixiamycin
e’ G ot 28%
1848 2014
Kolbe reaction )) Total Synthesis by Baran et al.
(€ >
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Volta pile Shono oxidation o0 1500
g Organic Electrocatalysis _i
£ Organic Electrochemistry g
0 o) 0 & 200 s
2 —2e” I 2 2 ] u
R1U\N‘R Rt n+R?| ROH RJLN‘R i
J > J > L g £
R3 R3 R3"TOR 3 H
= 0 0
$EEEESEFess
Year
Refference

Baran, P. S. et al. Acc. Chem. Rev. 2017, 117, 13230.
Baran, P. S. et al. Acc. Chem. Res. 2020, 53, 72.



1. Introduction

1-3. The Choice of Components

e N
Solvent
(o) (0]
(0] Cl 0 |N| /U\ The solvent must dissolve
¢ > )J\ MeOH I Me” “N° Me H,0 J\ the reagents and
cI Me Me I O O elecrtrolyte.
Me Me The solvent must be
Ethylene  stable under the
THF DCM  Acetone Methanol ACN DMA Water carbonate  electrochemical condition.
8 9 80 90 Polar aprotic are most
» commonly used.
more resistance  increasing dielectric constant, €, (F/m)  less resistance
e N =
Electrolyte (EBfZE) Electrode (E#k)
cations anions i 1
@ © ) [ |
n-Bu_ _n-Bu o F\',: F Fo F
NJ n o -P B
n-Bu n-Bu| o=cI-0 F II= F - OF
I}
® o]
Li Na Ie Br@
Ni foam RVC graphite Pt Zn
| 1 1 1 1 |
. iy | | |
E/ectrg/ytga provide a source of positive and high surface low surface sacrificial
negative ions. o area area anode
Electrolyte improves conductivity.
Li* and Bu,N* salts are commonly used. Electron transfer occurs on the electrode surface.
L ) The choice of material affects reactivity/selectivity.
\ y,
1-4. Various Method
A. Undevided cell B. Devided cell A. Constant Current Electrolysis (CCE)
| | | | Maintain current
: J_ The potential gradually increases
L = Easier setup
0 h Over-oxidation/reduction
el, A* B e ' el, A+ .. ..... . B. Constant Potential Electrolysis (CPE)
: Maintain the potential
A B- g A A # Higher selectivity
0 D || Requires a refference electrode
' : . (Ag/AgCl)
anode cathode ' partially permeable membrane
A. Direct Electrolysis :  B. Mediated Electrolysis :  C. Cation Pool
I L T L E
[Sublox —> [Pro] . [Med]ox [Sub] ; i Nu-H
( g ( g [Sub] —> [Pro]
[Sublreq : Medleg ~  [Pro]

Refference
Baran, P. S. et al. Acc. Chem. Rev. 2017, 117, 13230.
Baran, P. S. et al. Acc. Chem. Res. 2020, 53, 72.



1. Introduction

1-5. Cyclic Voltammetry (CV)

CV is a powerful and popular electrochemical technique commonly employed to
investigate the reduction and oxidation processes of molecular species.

Indirect electrolysis

Mediator,q Substrate [Mediator],qq <——= e  + [Mediator]yy
< >< reversible
follow-up LNV VYV VYV
) Reactive reactlons
Mediator,, Snedats — Product
irreversible
anode I W
Mediator + Substrate Direct electrolysis
. : Substrate
b Mediator "
o ! 1
S : —
© L/ 1
1 - Product
I Substrate |,
\/ | irreversible
: : anode AV
EMediatar p oten Zi al ESubstrate
1-6. Asymmetric Electrochemical Reactions
Asymmetric Electrochemical Inductors
Chiral Electrodes Chiral Media Chiral Catalysts Chiral Auxiliaries
l Y l l ) l
. Chiral . .
Chiral . Chiral Organic Metal
Supporting . Enzymes
Solvents Electrolytes Mediators| | Catalysts || Catalysts
2nd topic  3rd topic
2nd topic: Chiral Mediators 3rd topic: Chiral Organocatalysts
J‘I | i | J‘I |
IMed]* oy [Sub] ( [Sub] + Cat* or [Med]x [Sub] + Cat*
[Med]* g [Pro]* [Pro]* [Med]yeq [Pro]*

Refference

Berlinguette, C. P. et al. Susteinable Energy Fuels 2018, 2, 1905.
Dempsey, J. L. et al. J. Chem. Educ. 2018, 95, 197.



2-Mediators

2-1. Achiral/Chiral Mediators?

il

Mediator is “Redox catalyst”

chemoselective

[Med]req

...................................................................................................

o Cl CN
OH
TEMPO H,DDQ |
[Metal]” I-, Br- NOs |\—R
NR3 =

o

[Med]ox [Sub] o . .
( X lower oxidation/reduction potential

[Pro] complex reaction system

" &

—e
or o Cl CN
—2e~
—
-— TEMPO* DDQ
e L—I—L
20[ [Metal]*! *NO3
e or I*, Br* A
[Metal]"+2 +NHR, [ R
0
—e~ or —2¢~ [Metal]"+!

e
e~ or 2e” Q O [Metal]"2

...................................................................................................

2-2. Chiral Azabicyclo-N-oxyls Mediated Catalysis?

chiral cat. (10 mol%)
NaBr (4 equw N+’
NaHCOa/CHZCIz O/k O)J\
0°C

mmmEmEEEEEEEEEEE .. ... ———————mmam

Nmmmmm e e e e ——--

R— D
=
: Pt (+)/Pt (=), 1.5 F/mol 5 examples 43-52% vield
racemic alcohol 47-60% recovery S . 5°_ ¥8 chiral cat.
39-76% ee
40
30 - 1/2Br* 1/2B|- C\\ (|:|)
\0*~N+
& “ Siny
< 101 79' Cl
5
© 0
S Q Me, @
-10 Y ‘
C\\O?XN{O WM \ L
-204 o
mu mm
-30 , , :
-0.1 +0.4 +0.9 +1.4
Potential, V
Refference

a) Baran, P. S. et al. Acc. Chem. Rev. 2017, 117, 13230.
b) Onomura, O. et al. Tetrahedron Letters 2008, 49, 5247.



2. Mediators

2 3. Organoiodine(lil) Cataly3|s

two electron redox cycle: harsh potential one electron redox cycle: modest potential
5 ! B N
' [Pro] R P R [Sub]
: % Vo 2
: _oe- P [Pro] ~
' L +2L i —e
i N P _| * _ [subl. N
:  [Sub] R L ' g Y [Sub]
: % P \F
:\ stable rad/cal cation
2-3-1. Two Electron Redox Cycle? Me
| ®
Arl (25 mol%) or Me |
TBAOAC (2 equiv) Me |
o
TBAPFg (0.2 M) OMe O

HFIP (0.04 M), 23 °C

_ 19 examples Arl
grassy C (+)/Pt (-), 4.15 F/mol up to 85% yield Me

2-3-2. One Electron Redox Cycle (lodine-lodine Cooperation)?

Ph Arl (0 5 mol%

@[ TBAOAC (2 equiv)
NH TBAPF (0.2 M) 0.1
Ac HFIP (0.04 M), 23 °C

grassy C (+)/Pt (=), 4.15 F/mol AC

<
I MeO I MeO [ E
IOANB O O G-
e0 MeO [ £ ,
LY LY =3 s N \
1b, 6% lc, 8% 1d, 0% o 1a: black line
1b: blue line
MeO | MeO. X MeO I MeO | }g red 'm? ‘
OO 00 ™0 "0, el
| OMe MeO X MeO Br MeO CO,H 09 12 15 18 21

1e, 8% 1f, X = Br, 40% 1i, 16% 1, 2% Potential (V) vs Fc*/Fc

19, X = Cl, 20% 1 (5 mM) in 0.2 M TBAPFg/hfip at 0.1 V/s.
1h, X = H, 4%

1 MeO | E

! I:( 1 X-ray diffraction y, DFT calculation

; MeO | : >

: ! 01

: 1a : I +

' ' ~\

' - *f e ' ,

] [] D 12 2

: o — \/ t 3.65A

' [ :I | : g 03»‘% ) ¢

. i ' n o

: MeO [ ' 1 \ N 1

' : . a

5 1a* : li—l2 =3.6392 A (1a - bond : 3.70 A)

' dark blue '

+  stable radical cation ;

.......................

Refference
a) Powers, D. C. et al. J. Am. Chem. Soc. 2020, 142, 4990.
b) Powers, D. C. et al. J. Am. Chem. Soc. 2022, 144, 13913.



2. Mediators

2-3-3. One Electron Redox Cycle (n-Extended lodoarene)?

Me
Arl 1 (5 mol%) y @
t-Bu,Py (80 mol% = e
2 y( ) - R17' \ \ /RZ Me
LiOTf (0.1 M) — g LT 21
MeCN/CH,Cl, (0.1 M, 6/4) f}l
P /P?0 OCS F/mol Boc 0
t (u+r2dev(iaze,d celr]O 1 examplc_as Arl 1
up to 96% yield r-extended lodoarene
JoTTTTTTT T B () s (b) 3
: Me ' Me 1
: : E 6 L 5 ——1 with 2a
! . : < —— 1 with 2a and Bu,P
: —e Me O : t : | y
L, — e i . i
' - ! 5 5
5 - LI L i
' TfO~ @ c-hole 1 )
: @é/ : 2 05 1 15 2 ! 0 012 0‘4 06 OTB % 12
; Stable Radical Cation : Potential / V vs. Ag/AgNO; Potential / V vs. Ag/AgNO;

(a) CVs of 5 mM Ar in 0.1 M LiTfO/MeCN*CH.Cl, (6:4 in vol.) at a scan rate of 0.1 V s—1.
(b) CV in 0.1 M LiTfO/MeCN*CH,Cl, (6:4 in vol.) at a scan rate of 0.1 V s—1 (1: 1 mM,
2a: 20 mM, tBu,Py: 8 mM).

2-3-4. Chiral Two Electron Redox Cycle?

0] 0]
0 O O Ar*l (120 mol%)
TFA (3 equiv) 9111\_/0 © R!
el
n'BU4NBF4 (005 M)
TFE, rt o 2
Pt (+)/Pt (-), 2.6 F/mol R

1a 3a Arl 1
2a R' =OMe, R2 = H: 54% yield, 67% ee 2d R' = OBn, R2 =H: decomposed
2b R' = OMe, R2 = CO,Me: 70% yield, 71% ee 2e R' = NHPh, R? = H: decomposed
2¢ R'=0Bu, R = H: 15% yield, 68% ee

Frow microreactor '_l
5 = Blank ‘ ————————————————————————————

1a+TFA ! . '
o0 otling : 1a (0.05 M in TFE) : =
1 + 1
E 2b (1.2 eq) : J
< - + i
2 1 n-BusNBF4 (0.1 eq, 0.005 M)
§ L .
]
3 ﬂ |_ T T
Syringe pum,
20 | TR bR 3a 56%, 55% ee

T T T T T
0.5 1.0 1.5 20 25

Potential vs Ag/AgCI (V)

Cyclic voltammograms using n-Bu4NBF4 (0.1 M) as
electrolyte in TFE at 20 mV s—1, under N2.

Working electrode: glass carbon; refe ence electrode:
Ag/AgCl in 3 M NaCl; auxiliary electrode: Pt wire.

Refference
a) Atobe, N.; Shida, N. et al. DOI:10.26434/chemrxiv-2022-sggqd
b) Wirth, T. et al. Synthesis 2019, 51, 276.



3. Chiral Organocatalysis
3-1. Chiral Enamine Catalysis

3-1-1. Somo-Activation? Ph
OXF’“ O Ph
OTMS
O Ph chiral amine (50 mol%) z

+
H/u\) TBACIO, (0.1 M)

DCM (0.01 M), rt

Pt (+)/Pt (-), 12V .
1a EEGI\QES undevided cell 57% vyield, 64% ee
(\ﬁ/ [ 25uA .
! f 1a+pyrrolidine
O S e
)J\/\ . N N
- H,0
H Ph H 2 H)\/\Ph g .
1a pyrrolidine b =
O Ph Pyrrolidine
=. <N> 1.TEMPO H/Uﬁ/‘ 127
)\/\ 2H20 O\N
H Ph s - — - 1
) Potential [V]
1b 1c CV of 1a (0.01 M), pyrrolidine (0.01 M), 1b (0.01 M), and the

mixture of 1a (0.01 M) and pyrrolidine (0.005 M) in 0.1 M
TBAP dichloromethane solution at a scan rate of 100 mVs™.

3-1-2. [3+2] Coupling®

Ph
Ph NHTs
NHTs OTMS
NH

chiral amine 3 (10 mol%)

+
NaClO, (0.1 M) .
OH CH,CN/H,0 (0.25 M, 11, viv), rt
C (+)/Pt (), 25 mA
aminophenol 1 aldehyde 2 undevided cell 6 examples
5 equiv 69-87% vyield, 81-96% ee

NTs NHTs
s O
E N OTMS <—— 3
: I Ph
: O OH
iminoquinone
i —2e”
v —2H* \\ NHTs
: NHTs ONTs
5 H H,0
5 O—
OH O
Refference

a) Jang, H.-Y. et. al. Eur. J. Org. Chem. 2009, 5309.
b) Jargensen, K. A. et. al. Angew. Chem. Int. Ed. 2010, 49, 129.
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3. Chiral Organocatalysis

3-1-3. Shono-type Oxidative Coupling?

O,COZH
HN

/ 1
NS '_R1
H 9 O chiral amine (20 mol%) O HN
N TEMPO (10 mol%) : )
R1—' S OR2 + RSJH - RS OR
P R4 DMSO, rt, 5 h B4 0
_ Pt (+)/Pt (=), 1.5 mA
0.1 mmol cyclic ketone undevided cell 41 examples
’ (10 equiv) up to 80% yield, 99:1 dr, 97% ee
1.0x10° e — - chiral amine (20 mol%)
v ] T —— Beckground TEMPO*BF,~ (2 equiv)
——TEMPO ——TEMPO DMSO, t, 60 h
6.0x10° 1a+TEMPO | 4a+TEMPO 1a 4a
< 40x10° 26% yield, 63:37 dr, 13% ee
E 2.0x10°
S = Enfluence of H*
2000° ] Rl ] /@OMB electrochemical condition
_ /©/ Ot g wlo additive 70% yield, 99:1 dr, 97% ee
-4.0x10° - MeO 1a 1 4a o, o/, vi . o
‘ o w TsOH (60 mol%) 83% yield, 61:39 dr, 0% ee
-6.0x10 T T
0.0 05

T T
1.0 15

Potential (V)

T T T
0.5 1.0 1.5

Potential (V)

T
0.0

CV analysis on the interaction of 1a/4a with TEMPO in acetonitrile with nBuyNPF¢ (0.1 M) as
supporting electrolyte, Pt as working electrode and a platinum wire as counter electrode, scan

rate = 100 mV/s.

anode I’ cathode,
2
TEMPO H,0 3a
[ ] COOH
N+ 1 Z N g 4 H
o v
COOH
+
AL /_\ CNlﬁ HN,Ar
/ :N \ S A H,0 H
6H I (j:(\cOQR
n m v

cathode as H* scavenger

3-1-4. a-Arylation of p-Ketocarbonyls?

chiral amine/TfOH (20 mol%)
Co(OACc),-4H50 (20 mol%)

O
TfOH (1 equiv) OEt
484 — da+ -
DMSO, rt, 60 h 0
61% .
87:13 dr 5a, 39%
92% ee
0 Q
s
b : JHI
PMPN__ - A o
N R ' R
R ' R
R ' R

...........................................

N @)

"N (lﬁ 0

Nt R X

NH, k(\(n OR
2 equiv 0.1 mmol

n=1,2
anodic
N oxidation

N

A}

NH,

benzyne precursor®

e E E E E E E E . .-

...........................................................................

\:N

JJ

benzyne

_N2

nBuyNBF, (0.1 M)

MeCN (0.033 M), 1t, 5 h

Pt (+)/Pt (=), 2 mA
undevided cell

Co(OAc),-4H,0

_—

...........................................................................

' Bn .Me
Y N
> ' NH, Me
1 chiral amine
31 examples
up to 98% yield, 96% ee
. 1.1
! ALY
}L 2,03 7 . ° P
%—w: : QAC II“\\ 55
208 \> " oM | V= Ni-
/’_J\ : OAc II‘
N .o 1 M=CoNizn
{ \ : ‘||
Co(OAc),-Benzyne E ".
- = (] 1
stable intermediate : 186 o

Refference

a) Mei, T.-S. et. al. J. Am. Chem. Soc. 2021, 143, 15599.
b) Luo, S. et. al. Angew. Chem. Int. Ed. 2020, 59, 14347.
c) Rees, C. W. et al. J. Chem. Soc. 1969, 742.
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3. Chiral Organocatalysis

3-2 Chiral NHC Catalysis
3-2-1. Electroredox SET?

.....................................................................................................

E R2 RS OH R2 Ji)o R2 ‘:
v R0 N L ‘\rI\] % ‘\(l\'l :
: . + 3 — RY I 3 R4 3
: R4J\‘)LH rg~ ‘- N- ‘- —2e” N- ‘.
gt N i N anodic oxidation ri® N
aldehyde NHC Breslow intermedeiate acyl azolium
A. chemical condition
R2 |/ > R NHC cat (20 mol%), DABCO (50 mol%) 2\,
| / oxidant (3.5 equiv), NMP/t-BuOH (2/1), 60 °C S 4 R
+ >
OHC N R3 B. electrochemical condition R3 R2
R T NHC cat (10 mol%), DMAP (25 mol%)
@) oxidant (50 mol%), LiClO,4 (0.1 M)
2.5 equiv 1 mmol NMP/t-BuOH/THF (2/1/1), 60 °C, 8 h
C (+)/Pt (), 1.3 mA R
By ‘Bu O\>\N y
B B C|
" oxidant NHC O " O o

(6]
N ase =
“3 g NO, g NO, c1B—-E§—T«>\:E
Ph )

Ph Ph

A. 95% yield, 95% ee A. 84% yield, 95% ee
B. 75% yield, 95% ee B. 62% yield, 95% ee

Side reaction
- the electrochemical reduction of -NO,
- the formation of 2-methyl indole

lactone
formation

)

NO,
NO, central to-axial
chirality O
conversion 3a

3-2-2. Electroredox SET Mediated by I~ ?

.....................................................................................................

R2 RS OH R2 J\)
RS O N J\ N
L g RZ3 —» R* A ‘\( R3 ---mmmm-ee- » R’ R3
R4J\~) H N- l\?— N- ,\?— high potential />_
R’ R' R1(+)
aldehyde NHC Breslow intermedeiate acyl azolium

‘e_l ?‘ I T
R
RS OH R2 J\/%\r
R“J\/ \r >——R3 radical coupling />— R

R1(+)

Refference
a) Zhu, T. et. al. Angew. Chem. Int. Ed. 2019, 58, 17625.

b) Zhu, T. et. al. Nat. Commun. 2022, 13, 3827. 10



3. Chiral Organocatalysis

N
0] NHC A (20 mol%) O =
L BZHN‘N KoCO3 (1.5 equiv) _NHBz /\@/N Hes
Hoo+ J\ - | N BF,
H” >CO,Et n-BuyNI (0.05 M)
Me DCM, r.t. Ar CO,Et
1 2 | Pt (+)/Pt l(J—n)é;Virg:\é e2"24 F/mol 17 examples
2 equiv up to 80% yield, 97% ee NHC A
08 .
1a+NHC A+DBU+TBAI Control Experiment
061 1a+NHC A+DBU p Pt 0
04 —TBAI 1mA —>\
02} 6h \'\ul
z NHC A - N 2N
£ oof 1.5 equiv. KoCO3 _ “Mes
E 02} 3.0 equiv. n-BugNI |l
sl (w/o 1)
0.8} 0

1.0 L ! L 1 Il 1 1 1 CHO BzHN ~ .
25 20 15 10 05 00 05 1.0 | N NI poisoned catalyst D N~ VHBz
A Potential (V vs. SCE) Ph k COLEt standard conditions |
zc:(l;;f:t"ggzg% r‘\l'nv::::?ﬁ{é\ﬁ;r\-llB;UANBFA as supporting electrolyte; 2 as shown in Table 1 Ph COzEt

blue line: 1a (0.3 mmol), NHC A (0.15 mmol), and DBU (0.15 mmol) 1a 2a 3a (0%)
red line: 1a (0.3 mmol), NHC A (0.15 mmol), DBU (0.15 mmol) and n-BuyNI (0.1 mmol).

Other Substrates

0
Pt =
ﬁﬁ 0.8mA R’@ RCHO ©:K< 1mA @ﬂo
0
R CHO + NHC A, DIEA 2 R
7 Ar’ /\/“\Arz NHC A, C$2CO3 Ar1\' = Ar2 n-BugNI, THF O\\<
9

n-BuyNI, DMF/DCE

7 8 12 O°
9 examples 3 examples
up to 68% yield, >20:1 dr, 99% ee up to 84% yield, 96% ee

3-3 Chiral Bronsted Acid Catalysis?

\H/E e Iy /Zj
N
R
O CF A OHO OH
3 3 /
2 NH oPr R CFs
eq uiv stereoselective F
proton transfer 1

chiral acid 4p (20 mol%)

KH2PO4 (1 eqUiV)
> F. MeO %H~ F O'-(‘)H
n-Bu,CIO, (0.1 M) \4 Y,
O (0]
H

H

DCE (01 IV’), 70 °C organosynthesis

A RS N 1
_ \ -
C(+)/C(-),1mA N Ze i N - N N,H o
O O @ Base + H,

KHC03 S,
Ar - s ca %
N R2 CF1COK %/{ c:) -
S
EKEOH 4 ‘H O’Pr > <
R 1 . Base
29 examples C electrosynthesis

48-72% yield, 84-95% ee

Refference

a) Guo, C. et. al. Angew. Chem. Int. Ed. 2020, 59, 18500. 11



3. Chiral Organocatalysis

3-4 Chiral Phosphate Anion Phase-Transfer Catalysis

.....................................................................................................

1 Covalent Bond  Dative Bond Hydrogen Bond lon Pair

E Cat* Cat* | Cat* | Cat* | Ar

' : Ar

: * : ‘O 0 0 r CI-
: \P// Nt

: SIM SIM S/M sm * O~ “OH E D

: O :
i enamine, NHC metal/L* few example 1 example Ar

(R)-CPA PTC

' | strong Interaction Strength weak

.....................................................................................................

R? = Boc, Cbz
X =NBoc, NCbz, O

standard condition

(R)-CPA (5 mol%), PTC (10 mol%)
NaHCO3 (0.1 M) NaBr (1 M)

: o
Toluene/H,0 (0.03 M, 1/1, v/v)

rt, 5-6 h
Pt (+)/Pt (<), 2 mA, 2.5-3 F mol

22 examples
89-99% vyield, 76—97% ee

RS TToN,

(R)-CPA (5 mol%), PTC (20 mol%) Br—, R* --°
NaHCOjg (0.1 M) NaBr (1 M) p o
Toluene/H,0 (0.03 M, 1/1, V/v) B

rt, 5-6 h N™ "R3

-1
Pt (+)/Pt (—), 2 mA, 2.5-3 F mol 9 examples, 93-99% yie|d,

82-98% ee, >20:1 dr
2a

99%, 95% ee

| cathode anode

without PTC 1

66%, 25% ee 1 2
_________________ |:|{ _ )&

without NaHCO4 27%, 89% ee [‘N jCPA HBr e
............................................ ( N
NaCl, Nal instead of NaBr N.R. N~ PTC-BryCPA PTC-CPA
EtOAc instead of toluene  :  90%, 20% ee
' organic
Br.
N.
] PTC-Br, *' Br/Cl
base (0.1 M) ' 1a Boc Br/CI N
PTC1-Br, > T 2a E j ( PTe
NaBr (1.0 M) + CPA1 (5 mol%) N
toluene, H20 2h
i Ha Br.
30 min wio NaHCOg 2
20H | - TN ¥ anodic
entry base 2a yield, ee ' BrO oxidation
+2e cathodic H _
1 NaHCO; >95%, 92% e.. reduction glnreactive, 28
2 NaOH trace (1a remained)
H20 NaHCO;
NaOH + NaHCO; >95%, 93% e.e.
N32C03
Refference

a) Sun. J. et. al. Nat. Commun. 2023, 14, 357.
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4. Proposal

Axially Chiral Biaryls?

OH Mé
Me  knipholone

CoL, OO0
ceyCor

(R)-BINOL  (R)-BINAP

(-)-Gossypol

X,
()\P //o
o ™
Ar

(R)-Phosphoric acid

Kinetic Resolution

chiral BINOLs

Current Atroposelective Methods?

Enantioselective
Oxidative Coupling

‘more efficient -more Eco-friendly

My Researh Topic: lodine(lll) Catalysis (On going)

H o\)oL Ar'l
2 Z OEt m-CPBA
R'= —
metal free chemical oxidant

oxidative coupling only homocoupling

Other approch: Cascade Chirality-Transfer Process®?¢

R2 Ar
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