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A significant change of these characteristics could be observed and correlated with the 
different remote substituents at the back bone of the ligands. Further research on this 
topic will include the extension to larger ligand systems and further characterisation of 
the products. 

A range of sterically encumbering ligand systems hast been synthesized and 
characterized by various spectroscopic methods like multinuclear NMR, UV-VIS and 
X-ray-diffractometry. Additionally the results where compared to DFT-based 
calculations of the products. 
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Figure 2 UV-VIS-spectra of Ar1EAr1, Ar2EAr2 and Ar3EAr3, E=Ge, Sn, Pb

Table 1: UV-VIS-maxima and 13C-, 119Sn- and 207Pb NMR shifts

To test the effect of electronically modified ligands on structural aspects and 
spectroscopic properties on terphenyl based tetrylenes Ar‘EAr‘ (E=Ge, Sn, Pb) a series
of ligands Ar1-Ar3, Ar5 was synthesized in addition to the previously reported Ar4 and Ar6. 

Figure 3: X-ray-crystal structures of Ar1GeAr1, Ar1SnAr1, Ar2SnAr2

The successful synthesis of a range of di- and trifunctional ligands provided access to 
polynuclear, divalent group 14 complexes and extended systems. A series of divalent 
group 14 element derivatives was synthesized and investigated by spectroscopic 
methods (13C-, 119Sn- and 207Pb- NMR, UV-VIS, X-ray).

The outstanding success of terphenyl-based ligands in low coordination main group and 
transition metal chemistry1 and spectacular findings in this field inspired the synthesis of 
di- and trifunctional sterically encumbering building blocks.2 Remote substituents on the 
back bone of the terphenyl ligands can dramatically influence chemical properties and 
bonding in main group and transition metal complexes.3
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Table 2: Crystallographic data of various ArnEArn-compounds

Scheme 1 Modified terphenyl ligands

Reaction of the lithio derivatives with heavier group 14 dichlorides ECl
2

(E=Ge, Sn, Pb) 
afforded the corresponding tetrylenes in good yields

Scheme 2 Synthesis of heavier tetrylenes

Starting from di- and triiodo benzene and terphenyl based boronic acid Ar7, di- and 
trinuclear ligands were obtained following routes given in scheme 3.

Scheme 3 Synthesis of di- and trinuclear terphenyl ligands

Figure 1 X-ray crystal structures of trimeric Ar7 and Ar8 

(iPr groups omitted for clarity or Ar
8
)

In contrast to Dipp (2,6-iPr
2
-C

6
H

3
) substituted derivatives, where electronic trends are

obscured by steric effects of the flanking aryl groups, the mesityl (2,4,6-Me
3
C

6
H

2
) substituted

derivatives clearly follow trends in NMR shifts and UV-VIS absorption maxima with respect to 
electron withdrawing or releasing substituent pattern.


