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1 INTRODUCTION 

1.1 Development of the β-Diketiminate Ligand System 







1.2 Alkali- and Alkaline-Earth-Metal β-Diketiminato Complexes 











1.3 Low Oxidation State Magnesium β-Diketiminato Complexes 











1.4 β-Diketiminate Related Ligand Platforms 















1.5 Outline 





2 RESULTS AND DISCUSSION 

2.1 Important Structural Features 



2.2 Bis(4-Me-benzoxazol-2-yl)methanide (1) Based s-Block 
Complexes 

 Ligand Synthesis 



 Group 1 Complexes 

2.2.2.1  [K(THF){(4-Me-NCOC6H3)2CH}]∞ (2) 







 Group 2 Complexes 

2.2.3.1 [Mg{(4-Me-NCOC6H3)2CH}2] (3) 







2.2.3.2 [Ca(THF)2{(4-Me-NCOC6H3)2CH}2] ∙ THF (4) 





 Comparison of Complexes 2-4 and Conclusions 

 

 

 



2.3 Syntheses of the Bis(4,6-tBu-benzoxazol-2-yl)methane (7) 
Ligand and its s-Block Complexes 

 Ligand Synthesis 



2.3.1.1 3,5-di-tert-butyl-2-nitrophenol (5) & 3,5-di-tert-butyl-2-aminophenol (6) 



2.3.1.2 Bis(4,6-tBu-benzoxazol-2-yl)methane (7) 







2.3.1.3 Excursus: Attempts for Bis(4,6-tBu-benzoxaphosphol-2-yl)methane (12) 





*



 Group 1 Complexes 

2.3.2.1 [Li(THF){(4,6-tBu-NCOC6H2)2CH}] (13) 











2.3.2.2 [K{η5-(4,6-tBu-NCOC6H2)2CH}]∞ (14) 

̅











2.3.2.3 [K(18-crown-6){(4,6-tBu-OCNC6H2)2CH}∙(H2O)0.35]∙(THF)2 (16) 















*





 Group 2 Complexes 

2.3.3.1 [MgX(THF)2{(4,6-tBu-NCOC6H2)2CH}] (X = Cl, Br: 18/18a) 





*







2.3.3.2 [Mg{(4,6-tBu-NCOC6H2)2CH}2] (19) 







*



𝑫 = 𝒌(𝐀𝐱̃𝐬𝐢𝐧𝟐𝝑𝐜𝐨𝐬𝟐𝝋 + 𝐀𝐲̃𝐬𝐢𝐧𝟐𝝑𝐬𝐢𝐧𝟐𝝋 + 𝐀𝐳̃𝐜𝐨𝐬𝟐𝝑)

𝐀𝐱̃ = 𝐀𝐲̃

𝐀𝐱̃ + 𝐀𝐲̃ + 𝐀𝐳̃ = 𝟎

 

 



 
𝑸 =  √

∑(𝑫𝐜𝐚𝐥𝐜,𝐢 − 𝑫𝐞𝐱𝐩,𝐢)
𝟐

∑ 𝑫𝐞𝐱𝐩,𝐢

 

 



2.4 Syntheses of the Bis(4,6-iPr-benzoxazol-2-yl)methane (26) 
Ligand and its s-Block Complexes 

 Ligand Synthesis 

2.4.1.1 3,5-diisopropylphenol (23) 



2.4.1.2 3,5-diisopropyl-2-nitrophenol (24) & 3,5-diisopropyl-2-aminophenol (25) 



𝜈 𝜈

2.4.1.3 Bis(4,6-iPr-benzoxazol-2-yl)methane (26) 



*

 Group 1 Complexes 



2.4.2.1 [Li(THF)2{(4,6-iPr-NCOC6H2)2CH}] (27) 



‒

‒ ‒

‒ ‒

‒ Å)

‒ ‒ ‒ ‒

β



2.4.2.2 [K{η5-(4,6-iPr-NCOC6H2)2CH}]∞ (28) 

η



*

 Group 2 Complexes 

2.4.3.1 [MgCl(THF)2{(4,6-iPr-NCOC6H2)2CH}]∙hexane (29) 



̅



Å

Å



2.4.3.2 Excursus: Percent Buried Volume (%Vbur) Calculations 





Å

‒ ‒ ‒



2.4.3.3 Excursus: Electronic Structure Analyses 

β

γ



N:  N’:  -C:   



2.4.3.4 [M(THF)n{(4,6-iPr-NCOC6H2)2CH}2] (30-33) (M = Mg, Ca, Sr, Ba; n = 0-1) 









‒





3 SUMMARY & OUTLOOK 











4 EXPERIMENTAL PART 

4.1 Work Techniques and Experimental Setups 

 Handling of Air- and Moisture-Sensitive Compounds 

 Preparation and Workup of Starting Materials 



4.1.1 Elemental Analyses 

 Mass Spectrometry 

 NMR Techniques and Experiments 



4.1.3.1 1H-DOSY-ECC-MW Estimation: Sample Preparation and Measuring 
Parameters 

4.1.3.2 Clean-Inphase HSQC Measurements for Residual Dipolar Coupling 
Calculations 



4.1.3.3 1H NMR Water Titration Experiments 

 Computational Details of Electronic Structure Analyses 

 Percent Buried Volume (%Vbur) calculations 



 Single Crystal X-ray Diffraction Experiments 

4.2 Syntheses and Characterizations 



 Syntheses of Bis(4-Me-benzoxazol-2-yl)methane based s-Block 
Complexes 

4.2.1.1 [K(THF){(4-Me-NCOC6H3)2CH}]∞ (2) 



4.2.1.2 [Mg{(4-Me-NCOC6H3)2CH}2] (3) 

4.2.1.3 [Ca(THF)2{(4-Me-NCOC6H3)2CH}2]∙THF (4) 



 Syntheses of the Bis(4,6-tBu-benzoxazol-2-yl)methane Ligand 
and its s-Block Complexes 

4.2.2.1 3,5-di-tert-butyl-2-nitrophenol (5) 



𝜈 𝜈NO2

asym.
𝜈NO2

sym.

4.2.2.2 3,5-di-tert-butyl-2-aminophenol (6) 



𝜈 𝜈NH2

asym.
𝜈NH2

sym.

4.2.2.3 Bis(4,6-tBu-benzoxazol-2-yl)methane (7) 



𝜈 𝜈C=N

4.2.2.4 [Li(THF){(4,6-tBu-NCOC6H2)2CH}] (13) 



4.2.2.5 [K{η5-(4,6-tBu-NCOC6H2)2CH}]∞ (14) 



4.2.2.6 1,1,2,2-tetrakis(4,6-tBu-benzoxazol-2-yl)ethene (15) 

4.2.2.7 [K(18-crown-6){(4,6-tBu-OCNC6H2)2CH}∙(H2O)0.35]∙(THF)2 (16) 



4.2.2.8 [K(18-crown-6){(4,6-tBu-OCNC6H2)2C(OH)}] (17) 



4.2.2.9 [MgCl(THF)2{(4,6-tBu-NCOC6H2)2CH}]∙pentane (18) 



4.2.2.10 [MgBr(THF)2{(4,6-tBu-NCOC6H2)2CH}] (18a) 



4.2.2.11 [Mg{(4,6-tBu-NCOC6H2)2CH}2] (19) 



 Syntheses of the Bis(4,6-iPr-benzoxazol-2-yl)methane Ligand and 
its s-Block Complexes 

4.2.3.1 4-Bromo-2,6-diisopropylaniline (20) 



4.2.3.2 1-Bromo-3,5-diisopropylbenzene (21) 



4.2.3.3 (3,5-Diisopropylphenyl)boronic acid (22) / 2,4,6-Tris(3,5-diisopropyl-
phenyl)cyclotriboroxane (22a) 



4.2.3.4 3,5-diisopropylphenol (23) 



4.2.3.5 3,5-diisopropyl-2-nitrophenol (24) 



𝜈 𝜈NO2

asym.
𝜈NO2

sym.

4.2.3.6 3,5-diisopropyl-2-aminophenol (25) 



𝜈 𝜈NH2

asym.
𝜈NH2

sym.

4.2.3.7 Bis(4,6-iPr-benzoxazol-2-yl)methane (26) 



𝜈 𝜈C=N

4.2.3.8 [Li(THF)2{(4,6-iPr-NCOC6H2)2CH}] (27) 



4.2.3.9 [K{η5-(4,6-iPr-NCOC6H2)2CH}]∞ (28) 



4.2.3.10 [MgCl(THF)2{(4,6-iPr-NCOC6H2)2CH}]∙hexane (29) 



4.2.3.11 [M(THF)n{(4,6-iPr-NCOC6H2)2CH}2] (30-33) (M = Mg, Ca, Sr, Ba; n = 0-1) 









5 APPENDIX 



5.1 Crystallographic Data 

 [K(THF){(4-Me-NCOC6H3)2CH}]∞ (2) 



 [Mg{(4-Me-NCOC6H3)2CH}2] (3) 



 [Ca(THF)2{(4-Me-NCOC6H3)2CH}2]∙THF (4) 

 



 Bis(4,6-tBu-benzoxazol-2-yl)methane (7) 



 [Li(THF){(4,6-tBu-NCOC6H2)2CH}] (13) 



 [K{η5-(4,6-tBu-NCOC6H2)2CH}]∞ (14) 

̅



 1,1,2,2-tetrakis(4,6-tBu-benzoxazol-2-yl)ethene (15) 



 [K(18-crown-6){(4,6-tBu-OCNC6H2)2CH}∙(H2O)0.35]∙(THF)2 (16) 



 [MgCl(THF)2{(4,6-tBu-NCOC6H2)2CH}]∙pentane (18) 



 [Li(THF)2{(4,6-iPr-NCOC6H2)2CH}] (27) 



 [MgCl(THF)2{(4,6-iPr-NCOC6H2)2CH}]∙hexane (29) 

̅



 [Mg{(4,6-iPr-NCOC6H2)2CH}2]∙hexane (30) 

̅



 [Ca(THF){(4,6-iPr-NCOC6H2)2CH}2] (31) 



 [Sr(THF){(4,6-iPr-NCOC6H2)2CH}2] (32) 



 [Ba(THF){(4,6-iPr-NCOC6H2)2CH}2] (33) 



5.2 DOSY NMR Data 

𝐄𝐂𝐂𝐌𝐞𝐫𝐠𝐞
[𝐃𝟖]𝐓𝐇𝐅

𝐄𝐂𝐂𝐂𝐒
[𝐃𝟖]𝐓𝐇𝐅

𝐄𝐂𝐂𝐃𝐒𝐄
[𝐃𝟖]𝐓𝐇𝐅

𝐄𝐂𝐂𝐄𝐃
[𝐃𝟖]𝐓𝐇𝐅

𝐄𝐂𝐂𝐌𝐞𝐫𝐠𝐞
𝑪𝟔𝑫𝟔

𝐄𝐂𝐂𝐂𝐒
𝑪𝟔𝑫𝟔

𝐄𝐂𝐂𝐃𝐒𝐄
𝐂𝟔𝐃𝟔

𝐄𝐂𝐂𝐄𝐃
𝐂𝟔𝐃𝟔





5.3 Spectra of 1H NMR Water Titration Experiments 



5.4 Structural Models of 19 and 19a 
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