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* Strong m-electron interaction
e carrier mobility depents

- grain size

- interaction strength

J. Am. Chem. Soc. 2005, 127, 10012-10013



Known organic semiconductors A
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* Substitutions and doping is challeging
* Intrinsic doping with air
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Nickel-based semiconductors
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* Planar metal complexes
* High redox activity
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Nickel-based semiconductors

e Cu(ll) and Ni(ll) form square planar complexes
* Size of the metal center is similar as well

Inorg. Chem. 2011, 50, 12867-12876



Nickel-based semiconductors

* Complex geometry is very similar
* But orbital occupation is not

Inorg. Chem. 2011, 50, 12867-12876



Structural suggestion 6

M = Mn, Fe, Co, etc.

* Various metal possible to alter electronic properties
* Only small changes on cheometry after transmetallation




Processing

* Physical vapor deposition (PVD)
* Gold interdigital structures
* Bottom silicon gate




First attempt
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Time consuming, multi-step synthesis




First attempt

KH, MCl,
THF

\

M =2Zn, Fe

* Complexes were obtained
* But not stable under conditions of PVD
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Second attempt

NH, Br
N N Pd,(dba)s, BINAP
AN + N
_ _ NaO'Bu, toluene, reflux
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* Quick synthesis

* Derivatives are also easily accesible

Inorg. Chem. 2001, 40, 5083 — 5091
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Second attempt £

NH,
X Pd(PPhs)s, NapCO5 _
K(j DME, H,0, 130°C

Me

X = Br, NO,

9@
PA/C, Hy NH;
EtOAc

Pd(OAc),, dppf
NaO!Pen, toluene, 150°C
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Inorg. Chem. 2017, 56, 3674 — 3685 12



Second attempt

MCl,, base 4 /’- ;
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T
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 Same procedure possible

e But conversions tend to be lower
* And work-up more complicated
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Second attempt i

N02 NH2

NH,  O,N SO3Na Pd/C, H, AN
H,SO4, H,O, glycerol MeOH, EtOAc P
F F

125°C

Br /@\ Br
NH2 02N SO3N8 . N

FeSO,7H,0, MsOH, glycerol

=
F 125°C F
N
NG, Ny Pdy(dba)s, BINAP
_ _ NaOBu, toluene, reflux
F F
F F

Monatshefte fiir Chemie 2002, 133, 1437 — 1442; Chem. Eur. J. 2017, 23, 9996 — 10000; /Inorg. Chem. 2001, 40, 5083 — 5091 14



Zinc BQA complex

* Low charge mobility device
* Stable under air
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Iron BQA complex

7\ __ * Medium charge mobility device

N=

= * Probably hole transport
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lron BQA complex fod

/\__ * After air exposure the current is

720 N ,
ng?/“ increased

"\ * Conductivity becomes rather
/¢ “metal-like”
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Iron BPA complex o

O * The influence of the gate voltage is
Ny —
/N () rather low

N—Fe—N

I oS And its influence vanishes upon air
A
/
e exposure
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Chromium BQA complex o
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* Quite high currents
* No field effect visible
* No current after air exposure
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Manganese BQA complex
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e (On several tries no current was measurable
* Lower detection limit: 500 pA
e Not useful
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Outlook o
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* Synthesize more derivatives

* Characterize all complexes

* Test devices with all complexes

* Synthesize also all Cobalt complexes
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Qur collaborators !

T« Fortunately we have valuable

I collaborators

* They take care of device production
and their measurement

& |
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Thank your for
your kind attention!

23



