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• Normal Acid-Base Lewis adduct Vs. Frustrated Lewis Pair (FLP) 
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• The activation of small molecules (like hydrogen) is a great field of interest. Frustrated Lewis Pairs are good 

candidates to perform this kind of reactions.1 
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FLP As Catalyst 

Proposed mechanism 



Spirosilane as a Lewis Acid 

In our laboratory we are familiar with the use of different spirosilane, such as the Martin’s Spirosilane.2 

1H. Lenormand, J.-P. Goddard, L. Fensterbank, Org. Lett., 2013, 15, 748-751 
2E. F. Perozzi, J. C. Martin, J. Am. Chem. Soc, 1979, 101, 1591-1953  
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Spirosilane as a Lewis Acid 

The Idea: 

Martin’s spirosilane possesses a good Lewis acidity and a good steric hindrance 

In literature no example of  FLP made  with  non halogenated tetravalent silicon as Lewis Acid 

Possible  

use in catalysis? 
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NHC Carbene  as a Lewis Base 

We also work with the NHC carbene1, in particular with NHC-Borane2,3. 
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There are examples of NHC-Carbene used in FLP chemistry.4 

Quite all the examples with NHC-carbene use Borane as Lewis Acid 

NHC Carbene  as a Lewis Base 

We also work with the NHC carbene1, in particular with NHC-Borane2,3. 



Thesis scope 

The idea is to study the interaction between the Martin’s Spirosilane and NHC-carbene  

and their reactivity. 



Steric Hindrance 

The NHC-Carbene taken into consideration are the following: 

Thesis scope 

The idea is to study the interaction between the Martin’s Spirosilane and NHC-carbene  

and their reactivity. 



Martin’s Spirosilane: Synthesis Update  

First synthesis1: 

Low reproducibility 

1E. F. Perozzi, J. C. Martin, J. Am. Chem. Soc, 1979, 101, 1591-1953  



NHC-Spirosilane Interaction 
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Abnormal Adduct! 
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NHC-Spirosilane and Paraformaldehyde 

G. Ghattas, C. Bizzarri, M. Hoelscher, J. Langanke, C. Gürtler, W. Leitner, M. A. Subhani, Chem. Commun. 2017, 53, 3205-3208. 
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Hydrogenation 
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Lewis Base Time Results 
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*«Hydroxy»: 



? 

Additive 

Lewis Base 

Hydrogenation 

P: 1, 5, 15, 25, 50 bar 

Solvents: PhMe, C6H5Br, CH2Cl2 

T: rt, 80°C, 110°C 

t: 10’, 1h, 4h, 24h 



? 
Lewis Base 

Carbon dioxide activation 
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1. Purification 

2. Add metal complex 



Eluent: DCM 

Rf: 0,71 

Abnormal adducts and metal: purification 



19FNMR 

Abnormal adducts and metal: purification 

Eluent: DCM 

Rf: 0,71 



Abnormal adducts and metal: purification 

R = dipp 

19FNMR 

Eluent: DCM 

Rf: 0,75 



Abnormal adducts and metal: metal addition 
 Deprotonation 
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Protonated Form 
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Deprotonated Form 



Conclusion 

• Optimisation of the Martin’s spirosilane synthesis 

• Isolation and characterisation of pentacoordinate complexes with different NHC-Carbene 

• Synthesis of one of the first «abnormal» adduct with a tetravalent spirosilane not halogenated 

• Investigation of the FLP properties with H2 and CO2 

• Succesfull deprotonation of the “abnormal” adduct. 



Perspectives 

• Completion of studies regarding activation of H2 and CO2 



• Deprotonation of the “Abnormal” IPr adduct 

• Starting of the studies of metals coordination at “abnormal” adducts… 

Perspectives 

• …and their reactivity 

• Completion of studies regarding activation of H2 and CO2 



• Investigations of new pentacoordinate complex with carboxylate… 

Perspectives 



• …and alcohol 

Perspectives 

• Investigations of new pentacoordinate complex with carboxylate… 
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