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Electron donor acceptor complex (EDA complex)

The association of an electron-rich substrate with an electron-accepting molecule
can generate a new molecular aggregate in the ground state.

@ _ EDAcomplex

donor (Lewis base) association o SET

- - .

-
@ ~  charge-transfer

interaction

acceptor (Lewis acid)

Q firstly proposed by Mulliken in 1952
Q typically formed between oxidants and reductants (Lewis acid and base)
O No covalent bonding occurs during complex formation, only attraction

through intermolecular forces and orbital overlap
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B Charge-Transfer Interactions in Organic Light-Harvesting Systems
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Hu, W. et al. Angew. Chem. Int. Ed.

2017, 56, 10352 -10356.
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O Outer Sphere Electron Transfer

association association
+ = - — SET > < = +

I'DA=5.0—6.0A°

> BFREBIARED > JFERIRE

O Inner Sphere Electron Transfer

association association
+ < = — SET > < = +

I'DA=3.0—3.3A°

> BFRBIIgEARRRT > @R
Paixad, M.\W. et al. ACS catal. 2016, 6, 1389-1407.
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Outer Sphere Electron Transfer Inner Sphere Electron Transfer
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@ Electron transfer @ a
+ > +
AG=7?

O RIBGEHSHEITHRNB B8k

A
A,.G = N,[e(E°(D**/D) — E°(A/A*)) + w(D**, A*) — w(D, A)] — AE,,
\
I\
Dan AN E°(D**/D) — E°(A/A®) : EX4(A) — Ena(D)
— [D*A] Il D*+A~
~ - \ .
\‘. RAD w(D', A*) w(D, A)] :BREHEN
[D-A]
AE , : EDAESESRHASHES
OMe NO
SENOS R P
NC
i \ @ @ %CN 02NJ\NOZ
Me MeO OMe CN O2N
0.46 V vs SCE 0.84V vs SCE 1.49V vs SCE 0.24 V vs SCE 0V vs SCE -0.62 V vs SCE

Kochi, J. K. et al. J. Am. Chem. Soc. 1997, 119, 9393-9404.

EDASSYEB FIRERNEERE? (T4 FKAEERMABFIRERN?



B EREIERPRHNNFZHA

> Franck-Condon principle : Electronic transitions (~10-® s) are much faster than nuclear

vibrations (~10-13 s)
Electron transfer

{ :E + { : E X > D* + 1A

Eyring transition state theory Flilll AREEASHFIXREB FREBRNPREH

Outer Sphere Electron Transfer Inner Sphere Electron Transfer
G G
BBFiRE8:
BaemA 1% V: BFESHE

A EHEKITHEE pV ~ 1000-3000 cm'’

V ~ 100-300 cm!

4
¢ Acceptor

Donor e N 1 L .7 (wo)
(HOMO) S

AG* =\4 AG* = (L -2V)?/(40)

Kochi, J. K. et al. Acc. Chem. Res. 2008, 41, 641-653.
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O MAFHBEZEDAE SINB 75518

Me ‘ Me CGFE‘\B/CGF‘r’ Me ‘ Me
Me Me F F Me Me CGFS\B‘/CGFS
+ — SET —> + I
o AL TET oo T
F

Me Me
Donor Acceptor

EPR specture of N radical

Me ‘ Me Exp

" o ) =2

Me Me “ WW A HM Sim electron affinity of B(C¢F;); : 3.03 eV
aN9.40 G W Mw ionization energy of donor : 3.30 eV

at=3.04G, 071G

BT EDAES
RERB TR
BB SCISIIENE

Wang, X. et al. J. Am. Chem. Soc. 2013, 135, 14912-14915.
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O BRFRAFRMAEDAESNE 71

C6F5\B/CGF5
|\I/|es F F I\I/Ies C6F5\—B-/C6F5
Mes/P\Mes ' - - (1 e Mes . PN “Mes ' (|36F5
F
Donor Acceptor
R -3-(66];5-)-3 ------ electron affinity of B(C4F;); : 3.03 eV . - ESF:
303 eV ionization energy of P(Mes); : 5.54 eV <
B(CeFs)s D AT NIRRT g
5.54 eV | fz 51 eV A= 400-800 nm, AE = 71.4-35.7 kcal/mol |
Mes3P :kcasl-’rr?ol1 O] Iy DX Bl g S8 e DL e 0k

EPR and TA specture

"
—— Experimental
~— Simulated ‘P(Mes),
|_——Simulated BCF

EPR : BB ZURBEDAR SYIB A MAR B HE

dX"/dB

- TA : lifetime of the radical ion PMes;/B(C¢F;); : 6 ps

SETZ 52T HRIRFIBET, BXZBHTEHFEDAESHI—MN

qQ
Slootweg, J. C. et al. Chem. Eur. J. 2020, 26, 9005-9011.
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NN Photochemical et P Thermal NN
otocnemica erma
Et;Sn I L N ¢ NCAN >  EtSn -
-40 °C Et”/ “Et 25°C
NC CN Et CN NC CN
=
¥ Donor Acceptor
Al ! ' of’ ' . L— Organotin Method Product Ratio (Et:Me)
£ 6of / 1 5 e Thermal 7:1
a K-
s " _Sn_
2 4o} 3 sl i MeEtI Et Photo. 71
= _e 2
200 6 ' - b Thermal 11:1
2 M /§n\E
5 0 3 °S ' % ' 00 eEt ) Photo. 11:1
I/R‘Sn, M~I TIME, min
NC_ CN NC CN s
L] et oL AL/ > ERATRENGEHE, 76
A R Le o /Ny BRIET S EIE R
N
T ~ N——— |
~ UV ¥};}s};ﬁc%usl%g?§]2/x1‘§5 ” %gma%ﬁgﬂffs Kochi, J. K. et al. J. Am. Chem. Soc. 1979, 101, 5961-5972.
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Stoichiometric EDA complex: C-C Bond formation

a v

* PRy
/ \ 8 £ 1 mol% [Ir(ppy)a(bpy)IPFe /\
N ' e

| white LED, rt T
Me Me

donor acceptor Epeq=-0.36 V

Photocatalytic Mechanism

Y - @10 &@ N N

EDA Mechanism

? —
Ph = Y
o) (/_\) ¥ | Z/ \S —Phl W \S —H*
Ph/ [}1 — SET — | pn”" pp + ‘,}j —_— Til —
Me Me Me Me
EDA complex B

0) with [Ir(ppy)2(bpy)IPFs  without [Ir(ppy)2(bpy)]PFe

donor + acceptor @\
Ph

2 | Eox=12V 88% yield 54% yield
Me
X
> | P Ex=18V 57% yield (54:30:16) 9% yield (56:44:0)
300 400 500 N
. 12

Chatani, N. et al. Chem. Lett. 2013, 42, 1203-1205.



Stoichiometric EDA complex: C-S Bond formation

AW

B Visible-Light-Promoted C-S Cross-Coupling via Intermolecular Charge Transfer

Br. S
SH 1.5 equiv. Cs,CO3
+ Me > Me
R LEDs, rt, DMSO R
O @)

donor acceptor

By el Noptry

EDA complex

-4\\\

COOH

oo S, 0 IO

X=1,76% yield, 1 h

o
25% vyield X = Cl, 82% yield, 12 h

64% yield 80% yield

Miyake, G. M. et al. J. Am. Chem. Soc. 2017, 137, 13616-13619.
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Stoichiometric EDA complex: C-S Bond formation

N, ——

B Visible-Light-Promoted C-S Cross-Coupling via Intermolecular Charge Transfer

Br. S
SH 1.5 equiv. Cs,CO3
Me > Me
R LEDs, rt, DMSO R

donor acceptor

+

2 6x10“M
315 [ Fmax = 306NM __, 3 a 4
s ——2a > —1a W\?‘J
§ 1 ——1a+2a g —2a .:
——1a+Cs2C0O3 ——1a+2a :
g [ ——2a+Cs2C03 g —:a+zSZC03 34 A ::
< 05 N — lamcsce < ——2a+Cs2C03 3 ' ‘:
——1a+2a+Cs2C03
0 J
300 350 400 400 450 500 550 600
Wavelength (nm) . Wavelength (nm)
9 ” " - L 2P oo 9
A =282 nm D, A =383 nm N
¢ B s2:
35 % 7w HOMO-7 LUMO, 4 ¢ 9 98 % & HOMO-7x LUMO J ’
e . LUMO+4 . HOMO )
REEREF B ST o 29 d EDAS SMEXIE 9 M
J
32 % 7w HOMO-7 LUMO+5 | )
\ o P AT e IR E B E ) wB &
EDAE S NEKiE ’ LUMO
LUMO+5 '

Miyake, G. M. et al. J. Am. Chem. Soc. 2017, 137, 13616-13619. 14



Stoichiometric EDA complex: C—B Bond formation

a W

B Photoinduced Deaminative Borylation of Alkylamines

Ph

Me Me
_ Me Me
NH, BF | \ DMA, blue LEDs, rt
/\)\ NG ¥ Bzcaty > SN
Ph Me Ph N Ph then pinacol, Et3N B
Ph/\)\Me Ph/\)\Me
acceptor donor
Me_ _Me o _ o
)\ modifications yield )]\/\/\/
Bpin
Me” O MeO ;
! none 89 % .
= O‘B—IIB'O N(Boc),
) o K¢ : 0
Ph ' no light 35 %

<j Ph>=§_ 58% yield, 98% ee
Me NQ_Ph no light, 65 °C 72 % from lysine

PH EDA complex

Me Bpin
Bpin Si

H Me Bpin
Bpin

55% yield 76% yield, 95:5 d.r.
52% yield 64% vyield from leelamine from hecogenin

Aggarwal, V. K. et al. . Am. Chem. Soc. 2018, 140, 10700-10704.



Stoichiometric EDA complex: C—B Bond formation

AW -

B Photoinduced Deaminative Borylation of Alkylamines

P Me Me
X Me Me
NH, BF4 | N DMA, blue LEDs, rt
/\)\ + 2 * Bacaty ) > SN2
Ph Me Ph N Ph then pinacol, EtzN B
Ph/\)\Me Ph/\)\Me
acceptor donor
Ph 0 0 = Me Me
—. 1 B8 T \
—— Or 1 \O _ + N_
X Ph : / 0
| + Bocaty — o) Me — SET —< Me O—_I_B\O:©

Ph N Ph Ph

ay
3,

~
Me/

3
;’ \
5.
Yy
N 1
=

Me Ph; Ph
EDA complex
N D -Ph
25 4, Me :_
— Boycat, Ph
21 pyridinium 5
§ 15 4 — Bscat, + pyridinium 5
[}
Q
g 1 EDAE%EWJ A =550 nm Me\ Me
+N=< chain pathway y
/O /\/\
0 Me/ O—B[ Ph Me

350 450 550 650 750
wavelength (nm)

-0 Me\N,Me

| Job’s plot: ,
\ EDAESHILEHINI1:1 S ©:o:8__ H :o:© B,cat,
. B< :@ o, © DMA
. Mé o P " e 16

molar faction of 5 (%)



Stoichiometric EDA complex: C—C Bond formation

a v

B EDA Complex Enables Alkoxyl Radical Generation for C(sp?)-C(sp?) Cleavage

O
donor
Me R3 5 equiv. Hantzsch ester R® N—S
+ >
Ph \)\o/ phth )\/Sozph blue LEDs, rt ph/\/&

O

acceptor phth

acceptor 0 0 o) 0
MeO Cl
N—$ N—$ N—$ N—$
MeO Cl
O 0] O O
E,.q=-1.40V (SCE) E;eq =—1.50 V (SCE) E,ocq=-1.19V (SCE) E,o.q =—-0.98 V (SCE)
72% yield, >95% conversion 64% yield, 70% conversion 66% yield, >95% conversion <5% yield, <5% conversion
donor no light: <5% yield Me COOEt
H | | no light, 50 °C: 28% yield —
Me N Me | < X
H Me 450 nm LED: 70% yield 0—N | =
. . . . 0)

67% yield, 79% conversion <5% yield, <5% conversion 475 nm LED: 37% yield T

Chen, Y. et al. Angew. Chem. Int. Ed. 2017, 56, 12619 —12623.
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Stoichiometric EDA complex: C—C Bond formation

AW -

B EDA Complex Enables Alkoxyl Radical Generation for C(sp?)-C(sp?) Cleavage

Me R3

Ph \)\O/phth * )\/sozph

acceptor

COan

CO,Et

Starting material Product

O
_phth
T H
61% yield
/\/O\
PMB phth
PMB

71% yield

donor
5 equiv. Hantzsch ester

blue LEDs, rt

Starting material Product

Me Me
Me ? Me
phth CO,Bn
7 s ZNS

53% yield

Me 0
“phth 0

88% vield

RS

. =
N

@)
phth
Starting material Product
OH OH CO,Et
O
H\/ Sphth
Ph Ph
64% yield
Me (@)
“phth 0
88% yield

18



Stoichiometric EDA complex: C—C Bond formation

AW -

B EDA Complex Enables Alkoxyl Radical Generation for C(sp?)-C(sp?) Cleavage

Me

Ph \)\O/phth * )\/sozph

acceptor

proposed mechanism

0.8 - y
4 7 4+7

f U .

—T
742
— 743
= v+

o
o

Absorbance (a.u.)
=]
>

o
[N}

o

400 450 500 550 600
Wavelength (nm)

EDA band: A =450 nm

0.08 -
0.06

0.04 -

Absorbance (a.u.)

0.02 4

0 ‘ — x )
0 20 40 60 80 100
Molar Fraction of 7 (%)

EDA ratio: 1:1

O
donor
5 equiv. Hantzsch ester R3 N—E
> /\/&
blue LEDs, rt Ph
O

phth
Me COOEt
HN, = R O Me COOEt
ome” : CooEt o <O—N + HNE
= ' =
O=N_A__ o- me’  “CoOEt
@)
EDA complex
4
% COOEt 9
e R/\Q
0
COOEt
R1
_)= /-scission
R
19



=\ FEHLEDAB FRE R i

donor
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_ EDA complex
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— SET —
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Catalytic EDA complex: Cyclization reaction

a W

AN
X A 4 mol% eosin Y R®
R 2 equiv. oxidant N
IIDI\ 1 + / q > \ R4 Me 'Il
Ar” \H R » 1.2 equiv. NaHCO,, DMF . OFEt
green LEDs, 35 °C )/(I\R1 oxidant
X=0,8 acceptor
O
Il
H/P\\ph EtOH
Ph /
HAT
0 “’LLL Me/\O @Peph
\ [PA]" ~ Q Ph
EDA complex / SET\/ Ph
characterized by XRD, NMR \
[DA] EY* Ph
X
E.eq (EY) = -1.11 V (SCE) -
Me 'Il
OEt H Ph Ph
E..q (oxidant) = -0.60 V (SCE) A —H* N
Ph — Ph
+ P P.
Lakhdar, S. et al. J. Am. Chem. Soc. 2016, 138, 7436-7441. é/\ph éI\Ph
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Catalytic EDA complex: Cyclization reaction

B Visible Light-Photocatalyzed Synthesis of Benzo[b]phosphole Oxides

R3 S
X . 4 mol% eosin Y
Il R 2 equiv. oxidant N\ Me ltl/
_PR~gt * / - R |
Ar H R 1.2 equiv. NaHCO3;, DMF P OEt
green LEDs, 35°C )/(I\R1 oxidant
X=0,S acceptor
B FLBBUEDAE SYISETIEZERIZ N
COOH
l N N Br
Et
\J,r?l 5 07 N Nk, ZNon
Et Br
E,eq =-1.30 V (SCE) E/eq =-1.26 V (SCE) E/eq = -1.11 V (SCE)
25% yield, 25% conversion 37% yield, 43% conversion 75% yield, 95% conversion
---------------------------------- Scope of substrates - ------------ -~ m -
Ph
Ar CH,OH Ph CF;
A\
Ph
N Ar N CH,OH N Ph

P
P P P I
1 >Ph 1 >Ph I > Ph o]
0 o) S
CF

Ar = p-OMe, 88% yield
Ar = p-CF3, 64% yield 53% vyield 74% yield 69% yield 22



Catalytic EDA complex: Cyclization reaction

N -

B Mechanistic investigations of Electron transfer with EDA complex

114 0.7 o

::: :m]h:uggxm”M ? 05 |
0 R < 3945 ¥ .
E 05+ —> [a] N
S o4 A =530 nm ]
O 03 0.2
02] UV-vis
EDA complex ol — , o 0 :
||| 2 (nm)
52 2 g
XRD specture > EDA complex IRISIIELTFS L , , :
ROSY NMR
> XRD: C1-C2 = 3.412 A
> ROSY: H'50Et EHIEE s, g | | X |
icalid |
9 8 7 6 5 4 3 2 1 ppm
EPR specture
X % OEt a b _ .|
—_ S ‘ | | |
i 1 ‘Bu g | |/
(@) EosinY + Me III — Ph I}l/ f B L il
OEt e! £ | o
Ph
= \ O a0l
—> -40 |-
P h P h N s.xlso 35‘00 35‘10 >53460 34‘70 34‘80 34‘90 35‘00 35‘10 35‘20

Magnetic field (G)

Magnetic Field (G)



Catalytic EDA complex: Cyclization reaction

B Photoexcitation of flavoenzymes enables a stereoselective radical cyclization

Me\NJ\/Cl Me N N _O
1 mol% Ene-Reductase Me<y | -\‘(
n( y - ( NH
1 mol% NADP™, GDH-105, glucose n ) Me N
R I
4 H O

| Kpi (100 nM, pH = 8.0), LEDs

R" "R?
acceptor donor
O ”’ ————— ~\\\ 1Y
o Lo M BRSR HiTRE
e ’ —/ - N
\N NADP* ’/ R;_/_E 2:0 \\
NADPH + ! : Cl |
i ! R L ey > Reductant: glucose
Me N Ne_-O
IR 2L Po EE
Me N P S
¢¢¢¢¢ H O /, ] 0Me \\\
- ~‘\ /, R N A
L. . EDA complex . >=/— o

FMN N N, Me Ny

S R H O
’ Me \
' N , FMNH,q
1 \

Q ‘.

R2
Me< el R g1

R? g Ny » GDH-105, NADPH$H¥EEFI§N
0

H
Hyster, T. K. et al. Science. 2019, 364, 1166-1169.



Catalytic EDA complex: Cyclization reaction

)

0 \
Me\N Cl Me N N_ _O

1 mol% Ene-Reductase Me<y | -Y

n N ) NH
1 mol% NADP*, GDH-105, glucose n( ,  Me N
| Kpi (100 nM, pH = 8.0), LEDs R '

R "R? R H O
acceptor Sy

B  Thermodynamics

0 R \ EDA band: 500 nm
| S — FMN,,
e JI\/CI M N N O FMN, +1
b x | -\( s 12 moose 390 NM: 42% yield
NH ]
| Me '}l g mot 490 nm: 68% yield
Ph H O ) 0.02
630 nm: 2% vyield
Ered (FMth) =-045V (SCE) 4 oYy
Ered (acceptor) =-1.65V (SCE) 350 400 450 500 550 600
Ered (*FMth) - _2.26 V (SCE) wavelength (nm)
B Kinetics . . —
Initial Rates Plot Michaelis-Menten kinetics: K, = 9.69 mM
0.07 -
Keat + kg o
e M=——"  EDASSUTEES
-io.os — k1
Z 004 - k1 kcat .
3003 e » +o p-1 Keart EDAZEREHIRIZR
£ 002 S k [D-Al (D™ A" W —RiRZE
0.01 - -1
0

- Fluxy  Kkeaeq

0 fo io 36 40 50 60 70 = AR B AR
[S] (mM) Fluxz kcat 2 ) 25

Hyster, T. K. et al. Science. 2019, 364, 1166-1169.



Catalytic EDA complex: Cyclization reaction

a

R

O 0
Me\N)I\/Cl i

N N (@)
1 mol% Ene-Reductase Me— | -\(
0 + > ( NH
1 mol% NADP™, GDH-105, glucose n Me N
I
@)

2
| Kpi (100 nM, pH = 8.0), LEDs R
1 1
R donor
acceptor
1 1
Starting material Product : Starting material Product : Starting material Product
1 1
0 : \ o
1 1 O
S )I\/ cl M : 0 0 !
N Me : : Me\N Cl Me
~N ~
N ' Me( JI\/CI Me ! N
: N \N : . |\H
1 1
™ : Ph/g : | Et
X Ph I
Ph ' Et” “Ph Ph
Ph 44% yield ! 51% yield ! 67% vyield
6-exo 86:14 er ! 5-endo 93:7 er 1 95:5 er, 87:13 dr
1
: O 1
1 1 O
o) o) : Me\ L )]\/CI
Me,, J\/Cl Me. ! N VeSS Me~y
N 1 1
1 1
1 1
" I \\k( I |
1 1
Ph ! !
= I : Et™ “Cy
87% vyield I 67% yleId I 84% y|eId
7-exo 90:10 er : 8-endo 83:17 er : 99:1 er, 79:21 dr

26



Catalytic EDA complex: Cyclization reaction

B Radical clock

0]
Me\N)]\/H

B /sotope labeling

Me\N)]\/CI

Ph

a W

Me\ Me\

5-exo trig N N
—_— —
T

EDAS SYISETiZZIRFI A4
1 mol% Ene-Reductase Me~n
1 mol% NADP*, GDH-105, d1-glucose
Kpi (100 nM, pH = 8.0), LEDs
90% yleId

HATER/®FkBFMNH

B Conformation-selective HAT

Me< J\/u

Ph

1 mol% Ene-Reductase

>
1 mol% NADP*, GDH-105, glucose

Kpi (100 nM, pH = 8.0), LEDs
from E-Isomer: 89% yield, 99:1 er, 92:8 dr
from Z-Isomer: 59% vyield, 99:1 er, 5:1 dr

89% D-Incorporation

Me\N
_\\H

Me\N

—_—

4

6% yield

|
Me N NYO
j@[ | NH
Me l}l

formed in situ

via
) @)
Me\N Me\N
WH =— .H
/—.—-Me /.—Ph
Ph Me

- 27



Catalytic EDA complex: C—C Bond formation

4

B Decarboxylative alkylations mediated by triphenylphosphine and sodium iodide

Ph

RAE O/P\\‘Ph
+ ‘0 '

\
“Na7~
PPhy — 4%
o
* 20,
Nal N—0C

O EDA complex

HOMO
AG = -3.8 kcal/mol

Excitation energy = 2.85 eV (436 nm light)

UV-vis specture

PPh,
Nal

E,oq = 0.69 V (SCE)
—— PPh,+Nal

o @)
PPh,+1 T — _ + —P---
—Nal+1 SET @N O Ph /P I
PPh,+Nal+ 1 Ph
‘O _

=\

Ph—P---|
——PPh,+Nal+1 + 2
——PPhg+Nal+1 + 4

Ph
" w/o PPh; AG = 56.2 kcal/mol w/o PPh; AG* = 86.5 kcal/mol
with PPh3 AG = 44.3 kcal/mol with PPh;
300 3"50 4('JO ' ‘4"50 ?)6

AG* = 61.2 kcal/mol

Fu, Y. et al. Science. 2019, 363, 1429-1434.
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Catalytic EDA complex: C—C Bond formation

B Decarboxylative alkylations mediated by triphenylphosphine and sodium iodide

o-\Phth

acceptor

Ph

~

o
\

.
lNa/
’ ~

: \@Q
0 Ny
Cos )

O EDA complex

B EDA band
A =520 nm <5% yield
A =440 nm 81% yield
A =365 nm 36% yield

20 mol% PPhg
OTMS 1.5 equiv. Nal

0]
/&

m FILBBVEDAR SR FIBEFERIZ

donor
R F
SAr WA “‘\Cy
F Py MeO—@—P‘ ; P
ar Nar cy
F F
<5% yield 85% yield 32% yield
B EDAE SR EMET RN FIR
Nal Lil Ki n-BuyNI
82% yield 74% yield 50% yield <1% yield

AG = -3.8 kcal/mol AG = -1.1 kcal/mol AG = -2.9 kcal/mol

Fu, Y. et al. Science. 2019, 363, 1429-1434.
29



Catalytic EDA complex: C-C Bond formation

a W

B Decarboxylative alkylation of silyl enol ether

0O
O/NPhth QTMS
Ar
acceptor
O Me Me 0] NHCbz
PO Y. PN
Ph Ph COOBu

79% yield

B Minisci-type decarboxylative alkylation

Me

X

N

Me

X

V7
N

Me

NHAc
86% yield, 94% ee

Me

88% yield

0]
NPhth
Ph o~
NHAc
acceptor
©fi/\
=
N > Ph
NHAGC

51% yield, 93% ee

O Me Me

N N
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Catalytic EDA complex: C—C Bond formation
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Catalytic EDA complex: C-C Bond formation

B Arene C-H functionalization strategy via electron donor-acceptor complex
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Catalytic EDA complex: C—C Bond formation

B Arene C-H functionalization strategy via electron donor-acceptor complex
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Catalytic EDA complex: C-C Bond formation
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Catalytic EDA complex: C—C Bond formation

a
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Catalytic EDA complex: C-C Bond formation

proposed mechanism
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Catalytic EDA complex: C=C Bond formation

B Tetrachlorophthalimides as Organocatalytic Acceptors for EDA complex Photoactivation
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Catalytic EDA complex: C=C Bond formation

-_—N

B Tetrachlorophthalimides as Organocatalytic Acceptors for EDA complex Photoactivation
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Catalytic EDA complex: C=C Bond formation

B Tetrachlorophthalimides as Organocatalytic Acceptors for EDA complex Photoactivation
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Catalytic EDA complex: C=C Bond formation

B Tetrachlorophthalimides as Organocatalytic Acceptors for EDA complex Photoactivation
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EDA complex
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