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MSc Work with Xianhong Wang and Fosong Wang J. Wu

Focus already on polyaromatic systems and electrochemical applications
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* Molecular wire monolayers on Au
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Synth. Commun. 2000, 30, 4293
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» Electroactive Phenylacetylene Dendrimers

Macromolecules 2001, 34, 3812
Tetrahedron Lett. 2001, 42, 2181
Chin. Chem. Lett. 2001, 12, 387
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PhD work with Prof. Klaus Mullen J. Wu

From Dendrimers to Polycyclic Hydrocarbons « Anew synthetic route to HBCs
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Previously by Millen: Not compatible with heteroatoms

Stabel, A.: Herwiq, P.; Mullen, K.
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Project Leader at MPI-P with Klaus Mullen J. Wu
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» Water-soluble HBC as template
for porous silica

Angew. Chem. Int. Ed. 2004, 43, 5331

Chem. Commun. 2007, 2384 Chem. Commun. 2006, 48

Impressive output

44 publications with Klaus Mdillen
in less than 5 years
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Post-Doc with Fraser Stoddard

A shift in gear: Making novel rotaxanes

« Making Rotaxanes by clipping reaction
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Proc. Nat. Acad. Sci. 2007, 104, 17266
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* Rotaxane Daisy chain — molecular muscle
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Inspired by his work with
Stoddard, Wu occasionally
published rotaxanes and
catenanes until 2013
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NIR dyes

J. Wu
Combining polycyclic hydrocarbons and heterocycles
* Perilene-fused BODIPY » for dye-sensitized solar cells Applications
' - Bio imaging
* NIR laser protection
« Solar cells
+-Bu Chem. Eur. J. 2011, 17, 6610
Org. Lett. 2011, 13, 14, 3652
Org. Lett. 2011, 13, 632 * Push-pull type BODIPY
for photoacoustic imaging
Porphyrins BODYPIs
(boron-dipyrromethene)
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fluorescent dyes
highly tunable

Org. Biomol. Chem. 2017, 15, 4531



https://pubs.acs.org/doi/10.1021/ol102879g
https://pubs.acs.org/doi/10.1021/ol102879g
https://pubs.acs.org/doi/10.1021/ol102879g
https://pubs.acs.org/doi/10.1021/ol102879g
https://pubs.acs.org/doi/10.1021/ol102879g
https://pubs.acs.org/doi/10.1021/ol102879g
https://pubs.acs.org/doi/10.1021/ol102879g
https://pubs.acs.org/doi/10.1021/ol102879g
https://pubs.acs.org/doi/10.1021/ol102879g
https://scholarbank.nus.edu.sg/handle/10635/93210
https://scholarbank.nus.edu.sg/handle/10635/93210
https://scholarbank.nus.edu.sg/handle/10635/93210
https://scholarbank.nus.edu.sg/handle/10635/93210
https://scholarbank.nus.edu.sg/handle/10635/93210
https://scholarbank.nus.edu.sg/handle/10635/93210
https://pubs.rsc.org/en/content/articlelanding/2017/ob/c7ob00965h#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2017/ob/c7ob00965h#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2017/ob/c7ob00965h#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2017/ob/c7ob00965h#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2017/ob/c7ob00965h#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2017/ob/c7ob00965h#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2017/ob/c7ob00965h#!divAbstract

Graphene based electronic materials

 Electrode material from

Graphene/Polyaniline Nanofiber Composites
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Chem. Mater. 2010, 22, 4, 1392

J. Mater. Chem. 2012, 22, 80

J. Wu

<1695 citations!

Most cited paper of Wu
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Stabilization by surfactant
improves capacitor
performance

Josefine Sprachmann

Graphene/MnO, composites for supercapacitor
electrodes
J. Mater. Chem. 2012, 22, 1845

Graphene Oxide/ Resorcinol-formaledehyde resin

composite
J. Mater. Chem. 2011, 21, 2663

Graphene/silicon composites for Li-battery anodes

Carbon 2011, 49, 1787
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Nanographene-based Lasers J. Wu

* PHs dispersed in polystyrene thin film
for distributed feedback laser « High photoluminescene quantum yield:
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Biradicaloid singlet ground state in polyaromatic compounds J. Wu

Discovering the electronic structure of PHs L
Biradicals

even-electron compound
with 2 independent free
radicals

 Aromatic stabilization vs steric strain release
Biradicaloid character increases with size of scaffold

e Structural rigidity lowers biradicaloid character
gty Chichibabin‘s
(b) < hydrocarbon

s¥sleVs
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|
n = 0: closed-shell, quinoidal :
1: triplet biradical J. Am. Chem. Soc. 2020, 142, 29, 12730 O O O O
2: triplet biradical - Biradicaloid character
Strain increases with size to retain Clar sextets

 Reactive and unstable
Chem. Eur. J. 2015, 21, 18724
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Biradicaloid singlet ground state in polyaromatic compounds J. Wu

» Stabilization with Clar-sextets determines biradicaloid character

Zethrenes
Ar

!<—>

Z RIS 7
4 |I| T [ O
L
YY) | @
NN\ F N
j\r/ Ar
3 Clar Sextets 4 Clar Sextets
y =0.309 y =0.576

J. Am. Chem. Soc. 2013, 135, 18229

J. Am. Chem. Soc. 2018, 140, 14054
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Beyond Biradicaloids: Global Aromaticity J. Wu

* ,Super-benzene” * Annulene within annulene
Gobal aromatic 301 conjugation pathway
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Global aromaticity affects NMR-shift along conjugation pathway
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Global Aromaticity J. Wu

« A globally aromatic thiophene-based macrocycle (a)

Mes

Mes

[M] aromatic [M]?* antiaromatic [M]#* aromatic
Angew. Chem. Int. Ed. 2020, 59, 59, 7414 Oxidation affects change in geometry and aromaticity
« 3D Aromaticity
[M]** [M]** [M]°*
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aromatic Baid-aromatic 3D-antiaromatic  [6n+2]-aromatic

triplet

Nat. Chem. 2020, 12, 242 Josefine Sprachmann
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Wu Lab 2019
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