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Arylation reactions

Transition metal catalyzed processes

Metal-free arylations



Metal-free arylations
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Metal-free arylations
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(Solar) Metal-free arylations

Photolabile Ar-LG bond

Significant absorption in the sunlight
emission spectrum

Thermal stability

Reaction mechanism independent from the nature  
of the aromatic ring.



Organic compounds: 
colorless liquids and white solids !



Dyedauxiliary group: the concept

Effects imparted by the dyedauxiliary group:

1- Makes the compound colored
2- Makes the R-D bond labile
3- Makes the compound photoreactive



1
Strong Bond
Colorless compound

Azosulfones: a New Dyedauxiliary Group 

Thermo- and photoLabile bond 
Colorless compound

PhotoLabile moiety
Colored compound



Different structure, different color…..
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A wavelength selective reactivity

Aryl Radicals

Triplet Aryl Cations
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Upon solar exposition, both species are generated
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Solar driven arylations of azosulfones: arylation of furans

Solar box (500 W)
or Natural Sunlight
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Solar driven arylations of

heterocycles and arenes
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Stopped flow, solar synthesis of heteroarenes (with prof. Till Opatz, Mainz University)

The “Sunflow” Reactor
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Synthesis of Triarylethylenes (TAEs)



Synthesis of allylarenes upon visible light irradiation
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Visible light driven synthesis of aromatic amides.
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Visible-Light, transition metal-free preparation of aryl stannanes

With Prof. Di Qiu and Xia Zhao (Peking University)
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Visible-Light, transition metal-free preparation of aryl stannanes

With Prof. Di Qiu and Xia Zhao (Peking University)
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Visible-Light, transition metal-free preparation of aryl phosphonates
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Visible-Light, transition metal-free preparation of aryl sulfides and deuterated arenes

With Prof. Magnus Rueping (Kaust Catalysis Center)
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Conclusions

Aryl azosulfones

1. Versatile substrates for the metal-free functionalization of (hetero)arenes.

2. Sunlight or visible light as the only energy source needed to activate the substrates.

3. Reactions carried out at room temperature and neither (photo)catalysts nor additives

(e.g. bases) are required.

4. Wavelength selective generation of high energy intermediates (aryl radicals, aryl

cations).


