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1. Generic mechanisms of organocatalyticreactivity
—Covalent-based modes of activation
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——Non-covalent approaches

Hydrogen-bonding catalysis
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X = alkyl, aryl, ester, ketone, amide

1. Generic mechanisms of organocatalyticreactivity

Anion-binding catalysis
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1. Generic mechanisms of organocatalyticreactivity
——Non-covalent approaches

Anion-binding catalysns

Hydrogen-bonding catalysis
S R "
S R
P AN v L _ J\ %
e @ v
: . @ H o Q-
. 3 Chiral thiourea x_ + 3
. Y—'R” — R R'
-HX

X H o H H
J\ Chiral thiourea . Nucleophile
R = X — ™ R R —_—
/l H”'{
R, R’, R”, R” = alkyl, I . X =0, NR X =Br, Cl Y=0, NRQ
alkyl, ary R R R, R, R”, R”, R"" = alkyl, aryl R
Phase-transfer catalysis . .
Brensted acid catalysis
R
0 !/ N !/FI{ o O\P/’O
P XH
R 1 ) e X *(of ~0—H *(o’ ~O—H, @—H g\
X Ammonlum jon 5 ‘e /u\ _— X R R
' — ) R™ "R on
aa———— 2 hiral X = 0. NR
= Base Chiral ion-pair - Bransted acid R R’ =M
X = alkyl, aryl, ester, ketone, amide

R, R’, R”, R” = alkyl, aryl

How to further expand the synthetic potential of organocatalysis?
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2. Dual-catalyst systems—covalent organocatalysis
——Merging photoredox and enamine catalysis

a
Chiral catalyst R Difficult target for
v - R—X = asymmetric catalysis
o lonic Sy2 path B and organocatalysis
Carbonyls Organic he:lide Challenging for polar enamine catalysis,
Y =H, alkyl X=Br, few indirect methods available

modest reactivity of alkyl halides:
N-alkylation, self-aldol condensation
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2. Dual-catalyst systems—covalent organocatalysis
——Merging photoredox and enamine catalysis
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2. Dual-catalyst systems—covalent organocatalysis
——Merging photoredox and enamine catalysis
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2. Dual-catalyst systems—covalent organocatalysis
——Merging SOMO activation / iminium-ion and photoredox catalysis
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2. Dual-catalyst systems—non-covalent organocatalysis
——Merging Brensted acid / ion-pair and photoredox catalysis
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3. Single-catalyst systems— organocatalysis in the excited state
——Merging Enamine and photoredox catalysis

control experiment of a-alkylation — light promoted chain propagation
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3. Single-catalyst systems— organocatalysis in the excited state
——Merging PTC / iminium and photoredox catalysis
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3. Single-catalyst systems— organocatalysis in the excited state
——Hydrogen-bonding catalysis in asymmetric photochemistry

It’s hard to require the catalytic stereocontrol of a photochemical process in a
high-energy hypersurface
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3. Single-catalyst systems— organocatalysis in the excited state
—Enzyme cofactors in asymmetric photochemistry
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native polar reactivity of enzyme: ketone — chiral alcohol;
native polar reactivity of NADH: hydride source — strong reducing agent;
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Thank you for your attention!



