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N-heterocyclic carbenes
formation and dimerization

Glaser coupling

Alkyne cyclotrimerization

Metalated carbyne
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Dehalogenative homocoupling
of terminal alkynyl bromides

’ Ullmann coupling

Aryl-aryl dehydrogenation
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Dehalogenative homocoupling
of terminal alkenyl bromides

Diels-Alder reaction

Wurtz coupling

Linear alkane polymerization
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Schiff-base reaction (imine
formation)

14 H

Boronic acid condensation
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Reazione di Ullmann o Ullmann coupling

X=1,Br
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Inducing All Steps of a Chemical Reaction with the Scanning Tunneling Microscope Tip:
Towards Single Molecule Engineering

Saw-Wai Hla.!>* Ludwig Bartels.!"" Gerhard Meyer,' and Karl-Heinz Rieder'
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Covalent Organic Frameworks
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La struttura del precursore determina la morfologia del 2D e la concentrazione di difetti
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Temperature (°C)
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Organometallic Polymers
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Figure 2. C 1s spectra for a saturated coverage of each precursor on Cu(110) for the organometallic (a) and polymer
(b) phases.
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2D Covalent Organic Frameworks
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Sequenza condensazione boronica - Ullmann
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Ts=250°C

EBBA

J. Phys. Chem. C 2012, 116, 4819—-4823



Boroxine macromolecules
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On surface synthesis
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O k-edge RESPES: IMO promotes ultra-fast charge delocalization
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DFT calculations:
Boroxine rings break the aromaticity of phenyl rings
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Framework di borossine

THDB
Tetrahydroxydiboron

Chem. Commun., 2018
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—— 2D framework
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Band dispersion at room temperature — electron delocalization
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Sintesi di grafene







C Leml) \/Q,m ’Si‘.oc»‘ho’l

Cu (111) , 4000°C

) (i) calalytic decompaosition; (ii) nucleatlion; (iii) expansion.

X. Chen et al. /Synthetic Metals 210 (2015) 95-108
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Table 1 Carbon solubilities (atom?%) in different transition metals at

1000 °C according to ref. 17

Carbon solubility

Metal (atom%) at 1000 °C
Co 3.41
Ni  2:03
Cu 0.04
Ru 1.56
Rh 0.89
Pd 5.98
Ag 0.01
Re 4.39
Ir 1.35
Pt 1.76
Au 0.01
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Graphene / 1ML Au / Ni(111)
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Photoemission intensity (arb. u.)
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on Au(111)

NMA)
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Naphthylmethyl amine

J. Phys. Chem. C 2016, 120, 11, 6104-6115



on Au(111)
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on Ni(111)
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Sintesi in sequenza:

1. Ullmann
2. Cyclodehydrogenation

Nature 2010, 466, 470-473
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