On-surface synthesis
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Dehalogenative homocoupling
of terminal alkynyl bromides
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Reazione di Ullmann o Ullmann coupling
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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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Annealing a 500 K

T RT

Intensity (arb. units)

280 285 290 295 300 305 310 315
Photon Energy (eV)

VOL.7 = NO.9 = 8190-8198 = 2013 A ()

WWW.acsnano.org



Intensity (arb. units)

288 287 286 285 284 283 73

Q

T

500

450 475

425

286

4 ML
14

—_—
)
=
c
—]
2
®
S
2
7
c
5}
L
£

286 285 284 283
Binding Energy (eV)

285 284 283
Binding Energy (eV)

VOL.7 = NO.9 = 8190-8198 = 2013 ﬁﬁ_\iwm

Www.acsnano.org

b,

] Total Intensity

Intensity (arb. units)

'mm
360 390 420 450 480 510
Temperature (K)



I oS
o
1

® 0.1°Cls

(=2]
o
1

()
o
1

-

o

o
i

-t

N

o
1

-t

=N

o
1

Temperature (°C)
3

-

(=]

o
1

AN RAALE AL
287 285 283287 285 283 287 285 283
Binding Energy (eV)

Fraction of
organometallic

— 0.2°C/s
— 0.6 °C/s

L

o

140 160 180 200 220 240
Temperature (°C)

VOL.7 = NO.9 = 8190-8198 = 2013 ACSNJANIO)

WWW.acsnano.org



Temperature (°C)

200

2

-
(=]
o

50

286 285 284 283
_— Tstart T

end

286 285 284 283

| 286 285 234 283
Binding Energy (eV)

e
QG‘L
s"g“u

e

J
BCB

286 285 284 283

286 285 284 283



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

BBBA

Boroxine

"‘-“ a"ﬂ

/,
..q '\24 aﬁm\:

, .o, ,L.,\{

“,..sm }.w.{

Annealing
250 °C

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



Ts=250°C

EBBA

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



Boroxine macromolecules
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O k-edge RESPES: IMO promotes ultra-fast charge delocalization
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Framework di borossine

THDB
Tetrahydroxydiboron
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Band dispersion at room temperature — electron delocalization



> , TSy 4

— e — |

L - S A A - kS R L) e

e i i e e T et e Y

o P 4 - - P S LS - m

I T T e i e e i e e e e e i e i

o o - ~ - P'S ) =

£ 4 4 __ 4 Py ) S A _» »

S e e L i e o s

__d_d_ 4 _ 4 _ b _ M »

R S i e
bbb b S S »

L L LTI

b__b__b__b__Hd__H

K

bz




J
_ -
)

N

1 N
I




SR

—

L

1
—
o
—

(AP) ASzour



«Journal of Physics Condensed Matter 2015 27(30)



Sintesi di grafene
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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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Photoemission intensity (arb. u.)
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on Au(111)
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Naphthylmethyl amine
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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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