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e Strong m-electron interaction
e carrier mobility depents

- grain size

- interaction strength

J. Am. Chem. Soc. 2005, 127, 10012-10013
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Known organic semiconductors
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e Substitutions and doping is challeging
e |Intrinsic doping with air

J. Am. Chem. Soc. 2005, 127, 10012-10013 3



Nickel-based semiconductors
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n-type
 Planar metal complexes
 High redox activity
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Nickel-based semiconductors
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e Cu(ll) and Ni(ll) form square planar complexes
e Sijze of the metal center is similar as well

Inorg. Chem. 2011, 50, 12867-12876



Nickel-based semiconductors

e Complex geometry is very similar
 But orbital occupation is not

Inorg. Chem. 2011, 50, 12867-12876



2D network

e Extansion to 2D-
MOFs increses
conductivity

* Processing is even
harder
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J. Am. Chem. Soc. 2014, 136, 8859-8862



2D network

J. Am. Chem. Soc. 2014, 136, 8859-8862



dsp* hybridization

Cu?* (d?)
sp? hybridization

Phys. Chem. Chem. Phys., 2015, 17, 5954--5958



The effect of metal substitution
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The goals for a metal complex A

e Strong 1 interactions
— aromatic backbone
e Ligand system suitable for many metals
— opting for octahedral geometry
 Easy processebility
— charge neutral, rather low mass, air stable
* Short synthesis
- commercially available starting materials
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Structural suggestion A

M = Mn, Fe, Co, etc.

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

Chem. Phys. Lett. 1974, 29, 277 - 283 12
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Structural suggestion
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Mn Fe Co
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Manganocene Ferrocene Cobaltocene
17 VE complex 18 VE complex 19 VE complex
air stable air stable air sensitive
not redox active redox active reductant

e (Qualtitative properties of TM complexes by 18 VE rule
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Structural suggestion

18 VE complex
w(Fe) =7.01%

17 VE complex
w(Mn) = 6.90%

19 VE complex
w(Co) =7.37%
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Desired ligands X
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Synthesis, so far P
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1.Vielsmeier-Haack

2. protection condensation
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3. Vielsmeier-Haack
4. deprotection

J. Org. Chem. 1998, 63, 8455 — 8469 16



Synthesis, so far
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Tetrahedron Lett. 2013, 54, 3194 — 3198; Org. Lett. 2016, 18, 3586 — 3589
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Synthesis, so far
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11%, but not reproducible

Chem. Ber. 1969, 102, 3500-3507
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Inserting the metal

M = Mn, Fe, Co, etc.
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Die Physiker A
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- ¢ Fortunately we have valuable

1  collaborators

 They take care of the measurements
and give us feedback
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Thank your for
vour kind attention!
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