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Transition-Metal-Free, Visible-Light-Promoted C–S Cross-Coupling 
through Intermolecular Charge Transfer

X
+

HS 1.5 equiv Cs2CO3
DMSO, 25 °CR1

Visible Light

S

R1

X = Cl, Br, I

R2 R2

Over 60 Examples
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Facile Access to Cyclopentadienes via Catalytic Intramolecular 
Palladium-Ene Reaction of 2,4-Pentadienyl Acetates

[Pd]OAc

* Palladium-ene reaction of 2,4-pentadienyl acetates
* Also represents an acid-free, Pd-Catalyzed iso-Nazarov-type reaction
* Unusual access to cyclopentadienes, cyclopentene-fused aromatics
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Palladium(II)-Catalyzed Redox-Neutral Cyclizations of Alkynes 
Containing Alkenyl or Electrophilic Functional Groups: 
A Convenient Synthesis of Carbocycles and Heterocycles

R

FG =

functionalized alkyne

NuH/PdX2

or ArPdX
or HPdX

X' = Nu, Ar or H

Y

b-heteroatom elim
ination

X'
R
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FG =

O
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1,4-addition

X'
R

O

R'

FG = COR'', CH=NR'' or CN FG'
X'

R

or

X'
R O

FGFG

1,2-addition

FG' = OH, NH2 or NHR''
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Intermolecular Stereoselective Iridium-Catalyzed Allylic 
Alkylation: An Evolutionary Account

O

X
Ar H/R1

R2

H/R1
Nuc

ArO

EWG

R2 LG

H/R1

O

EWG R3

Ar R1

CNNC

linear and cyclic nucleophiles • umpoled synthons • aryl-, alkenyl-, & alkyl-substituted electrophiles 

vicinal 3°/4° stereocenters • allylic 4° stereocenters • vicinal 4°/4° centers

[IrL*]
[IrL*]

– LG
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Cluster Preface: Synthesis of Materials
 Cluster
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A Heptacyclic Heptacycle: A Doubly Naphtho[b]thiophene Fused 
Borepin

S SB
Cluster
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pH-Driven Conformational Switching of Quinoxaline Cavitands in 
Polymer Matrices
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Fluorofluorescent Perylene Bisimides
 Cluster
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Novel Fluorescent Fluorene-Containing Conjugated Polymers: 
Synthesis, Photophysical Properties, and Application for the Detection 
of Common Bisphenols
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Multicomponent Polymerization of Alkynes, Sulfonyl Azide, and 
Iminophosphorane at Room Temperature for the Synthesis of 
Hyperbranched Poly(phosphorus amidine)s
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Synthesis and Photophysical Properties of Hexaphenylbenzene–
Pyrrolo[3,2-b]pyrroles

NH2

O

O

t-Bu t-Bu

2 steps, 15%

t-Bu

CHO

+
N

N

t-Bu
t-Bu

t-Bu
t-Bu

t-Bu

t-Bu t-Bu

t-Bu t-Bu t-Bu t-Bu

t-Bu

t-But-Bu

3 examples
6–80% yield
Cluster
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Preparation and Properties of a Hydrolytically Stable Cyclooctyne-
Containing Polymer
Cluster
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Poly(2,3-dihexylthieno[3,4-b]pyrazine-alt-2,3-dihexylquinoxaline): 
Processible, Low-Bandgap, Ambipolar-Acceptor Frameworks via Direct 
Arylation Polymerization
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Iterative Synthesis of Edge-Bent [3]Naphthylene
 Cluster
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Synthesis of Poly(heteroarylenevinylene) Derivatives via Rhodium-
Catalyzed Hydroarylation of Alkynes

RhCp*(MeCN)3(SbF6)2 
(5 mol%)

CsOPiv (5 mol%)
N

O
N

N

O
N

N

N

N

O
NC10H21

C10H21

n

C10H21

C10H21

H

H
O

• 12 examples
• Mw up to 37 kDa
• Easy access to poly(hetero)arenes

PivOH (7.5 equiv)
THF, 7 h, 110 °C
Cluster
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Synthesis and Redox Behavior of a Sheathed Cross-Conjugated 
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Synthesis and Characterization of a Fluorescent Dianthracenoindacene
 Cluster
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π-Spacer-Linked Bisthienopyrroles with Tunable Optical Properties
 Cluster
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Electron Acceptors Based on Cyclopentannulated Tetracenes

ArAr

ArArAr Ar

Ar Ar

Ar Ar

Ar Ar

Longer 'Acenes'

This Work Intermediate:
LUMOs

Stabilities
Optical Gaps
Cluster
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Scalable Synthesis of Naphthothiophene-based D--D Extended 
Oligomers through Cascade Direct Arylation Processes

O

Br

S

HOOC

C10H21

C8H17
Br

+ S

O O

S

O

Step 1: Cascade Direct Arylation–Cross Aldol

C10H21

C8H17

Step 2: Double Direct Arylation

O

C10H21

C8H17

X X

S

O O

C10H21

C8H17

+

X

X = H or Br

p-Core

p-Core
Cluster
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Mixing End Groups in Thiol-Ene/Yne Reactions as a Simple Approach 
toward Multienzyme-Responsive Polymeric Amphiphiles
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Modification of Oligopeptides on Aspartic Acid or Lysine Residues by 
Solid-Phase Synthesis through On-Resin Side-Chain Conjugation

MG
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1. removal of OAll

HO
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PG PGPG
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1. removal of
Fmoc

1. removal of Mtt

2. introduction of 
modifying group

1. removal of Fmoc

2. removal of PG 
and cleavage 
from resin

2. introduction of 
modifying group
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and cleavage 
from resin
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MG
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MG: modifing group

OO O

linker

CH3
O

linker6

O
HO
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OH

OH
linker
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HN

NH
O
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O

O

linkerO

HO OH

linker
O

O
S

N

PG: protection group

6 examples, 26–57% yield

6 examples, 26–44% yield

SPPS = solid-phase peptide synthesis
Letter
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