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Abstract

Planar and central chiral [2.2]paracyclophane ligands have been designed and used in the highly enantioselective addition of alkyl, alkenyl, alkynyl and aryl zinc reagents to aldehydes and imines.

1 	Why Use [2.2]Paracyclophanes as Chiral Ligands?

2 	Synthesis of [2.2]Paracyclophane Ligands

2.1 	Preparation and Resolution of FHPC, AHPC and BHPC-Based Imines

2.2 	Synthesis of Further Imines Based on FHPC and AHPC

2.3 	Synthesis of Chiral Amine Ligands

2.4 	1,2-Addition to Imines

2.5 	Reductive Amination

2.6 	Structural Information on AHPC-Based Imines

2.7 	Synthesis of Enantiomerically Pure Thio-Substituted Paracyclophanes

2.8 	Other Cyclophane-Based Ligands Used for Asymmetric 1,2-Addition Reactions

3 	Asymmetric 1,2-Addition Reactions to Aryl Aldehydes

3.1 	Initial Considerations

3.2 	Mechanistic Investigations

3.3 	Reactivity of [2.2]Paracyclophane Ligands

3.4 	Asymmetric Addition Reactions to Aromatic Aldehydes: Scope of Substrates

4 	Asymmetric Addition Reactions to Aliphatic Aldehydes

5 	Addition of Alkenyl Zinc Reagents to Aldehydes

6 	Addition of Alkynyl Zinc Reagents to Aldehydes

7 	Addition of Phenylzinc to Aldehydes

8 	Asymmetric Addition Reactions to Imines

9 	Asymmetric Addition Reactions on Solid Supports

10 	Conclusions and Outlook

11 	Abbreviations


Key words

asymmetric catalysis - ligands - paracyclophanes - zinc - nucleophilic additions
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[bookmark: RA35304ST-37]37  The energy differences of the µ-O structures are only between 1-3 kcal/mol.
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[bookmark: RA35304ST-53]53  The absolute configuration was assigned by comparison of the optical rotation with the literature known compounds (S)-1-(4-chlorophenyl)hept-2-en-1-ol and (S)-1-phenylnon-2-en-1-ol, respectively, and the assumption of a unanimous reaction pathway for all other aldehyde substrates. The absolute configuration of the allyl alcohol products 51 is consistent with the induction observed in the diethylzinc addition to aldehydes with the ligands 5a and 6a.
[bookmark: RA35304ST-61]61  Zn(OTf)2 is ten times more expensive than diethylzinc: Zn(OTf)2: 10 g 46.80 $ ( = 1 $/mmol), Et2Zn in hexane: 100 g (810 mmol) 80.90 $ (= 0.1 $/mmol). Prices taken from Acros Organics.
[bookmark: RA35304ST-64]64  This behavior is untypical for mixed zinc species. The equilibrium could be influenced by the very low solubility of the dialkynylzinc reagents.
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[bookmark: RA35304ST-73]73  Bräse, S.; Dahmen, S.; Vogt, H. to be submitted.
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