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Abstract: Starting from bromo substituted bipyridines or phenadhrolines new camphor sultam 

( 10,1O-dimethyl-4aza-3,3-dioxo-th~atricyclo~5.2.1.01~5~decane) based chiral chelating ligands 

are synthesized by copper catalyzed aromatic nucleophilic substitution. Another class of ligands 

having a methylene linker between the camphor sultam and the heterocycle is established by use 

of the corresponding bmmo methyl derivatives as precursors. 

Bipyridines are effectively used as chiral ligands in metal catalyzed reactions such as the enantioselective 

hydrosilylation of aromatic ketones’, the alkylation of aldehydes by diethylzinc’, and the cyclopmpanation of 

styrem?. 

For those purposes, different chiral bipyridines have been synthesized. However, the synthesis of those ligands 

is sometimes rather complicated because numerous steps are involved 3’4 the reagents are difficult to hand@, or 

even resolution of antipodes is necessary5. 

We are interested in easily accessible chiral bipyridines and phenanthrolines, which have to be stable under 

oxidative and anodic conditions So we decided to involve camphor sultam in the design of such chiral ligands. 

Sultams are known to be extremly stable towards anodic oxidatio&, while on the other hand camphor sultam is 

configurationally stable and therefore often used as an excellent stereodifferentiating auxiliary7. Besides, it is 

commercially available or prepared in few steps from naturally occuring D-(+)-camphofi. 

We introduce a short, efficient, and versatile way to the bipyridines and phenanthrolines 1 - 5 bearing camphor 
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sultam as direct substituent or in remote position 9. The direct substitution yielding the symmetrical bipyridine 1 

is achieved in refluxing collidine under copper oxide catalysisto, starting with 6,6’-bis-bromo-2,2’-bipyridine 

6, which is prepared by a one step literature method It. The monosubstituted bipyridine 2 is prepared using 6- 

bromo-2,2’-bipyridine 7 as precursor 11. In the case of the phenanthroline series, only the bis-chloro derivative 

9 is described in the literature 12. Due to the lower reactivity of chloro derivatives or because of steric hindrance 

only the monosubstituted phenanthroline 3 could be isolated in moderate yield. 
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The x-ray analysis of 1 shows the expected unti-conformation of 6,6’-disubstituted bipyridines*3: 

To vary the steric requirements, it should be useful to bind the camphor sultam in a more remote position. IJsing 

the bis-bromomethyl substituted precursors 10 I4 and 1115, the corresponding ligands 4 and 5 are obtained in 

good yield@. 
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The copper catalyzed fuoctiunali~~on of b~mo~~dine~ is also a versatile method to introduce other ~h.ird N- 

nucleopbiles. For example, with proiinol methyl ether 617 a new potentid C2-symmetrical ligand 13 is formed 

in moderate yieid. Employing this method, many amina acid derived auxiliaries may be used to design chiraI N- 

chelating ligands. 

§&me 3 

6 12 13 x1-xl % 

Now we are intmducing these new Iigands in catiytic metal mediati oxidations and are checking t~i~~ntial 

in known me&I catalyzed reactions. 
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