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Conclusion 
A plausible synthetic route for the synthesis of ferrocenyl-substituted N-
Heterocyclic carbenes on a chiral trans-1,2-cyclohexyldiamine has been 
developed. This route achieved ring closure of the ferrocenyl compounds 
in ambient conditions without compromising possible decomposition at 
high temperatures. The crystal stricture showed that the alkyl groups (-
CH3) added to the same face. Even though this is contrary to the 
expected C2-Symmetric product, it is a great step towards making such 
ligands. Given that the diamine intermediates are good hydrogen bond 
donors, we believe that their interaction with anions and/or cations can 
be monitored electrochemically using cyclic voltammetry thereby serving 
as molecular sensors. 
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Introduction�

N-Heterocyclic carbenes have become universally used ligands in organometallic and inorganic coordination chemistry. Because of 
their specific coordination chemistry, N-heterocyclic carbenes (NHCs) both stabilize and activate metal centers in quite different key 
catalytic steps of organic syntheses. In fact there is now ample evidence that, in the new generation of organometallic catalysts, the 
well-established ligand class of organophosphines will be supplemented and, in part, replaced by N-heterocyclic carbenes. As a 
result, over the past few years, this chemistry has been a field of vivid scientific competition, and has yielded previously unexpected 
success in key areas of homogeneous catalysis. Notable examples being the noble prize wining 2nd generation Grubbs catalysts to 
mention but a few.  
In organometallic catalysis, N-heterocyclic carbenes have emerged to be among the most important class of compounds used as 
ancillary ligands for a number of late transition metal catalysis.  Towards this end, we report our preliminary results from exploring 
the design and synthesis of chiral ferrocenyl-substituted and C2-symmetric N-heterocyclic carbene ligands based on a trans-1, 2-
cyclohexane diamine backbone.  cyclohexane diamine backbonecyclohexane diamine backbone.  

Methods 
Various routes were designed and explored towards synthesizing a chiral C2-symmetric ferrocenyl diamines. In this poster we report 
the most successful method via ferrocenyl diimine formation followed by a stereoselective reductive alkylation. The ring closing 
conditions to make the carbene precursor salts optimized to achieve closure in milder conditions. We are interested in synthesizing 
more derivatives of similar ferrocenyl substituted diamine carbene precursors and related receptor groups for potential application 
as electrochemical host-guest sensors. 

           Results 

  

Scheme 1: General Synthesis scheme or ferrocenyl-substituted N-heterocyclic 
carbene precursors�

Figures 1a & 1b:  X-ray crystal structure of binuclear ferrocenyl imidazolinium carbene 
precursor BF4

- salt  when viewed from two different angles�

Entry RLi Solvent Yield(%) 
1 MeLi THF 85                                                                                                                            

2 n-BuLi THF 77 

3 t-BuLi THF 74 

4 PhLi Ether 65 

R Reagents Temp. Ring 
Closure 

Me CH(OEt)3; NH4Cl 120oC � 

Me CH(OEt)3; NH4BF4 100oC � 

Me CH(OEt)3; NH4BF4 80oC � 
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Tables 1a and 1b: Summary of results for steps 2 and 3 in scheme 1 
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