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Background 
 
How to achieve enantioselective silyl protection？？？ 
 
•  Modified guanidines as chiral superbases---less than 50% 

yield, up to 70 % ee 

•  Cu-catalysed kinetic resolution—Need a stoichiometric chiral 
silyl PG! 

•  No biomimetic mechanistic blueprint! 



Background 

•  It takes 6 steps to achieve selective silylation 

•  The sequence need 10 days---enzymatic deacylation 
takes a week! 



How  to  design  the  catalyst? 

 
•  Lewis basic moiety—increase the electrophilicity of the silyl 

halide 

•  H-bonding—establish substrate-catalyst binding 

•  6 is found to be active—16 % ee at 25 °C, 48 % ee at －78 °C! 



Results 



Results 

•  The catalyst also works for other silyl PGs 

•  Catalyst can be easily prepared from commercial chemicals 

•  High catalyst loading, but 99 % catalyst is recyclable 



Proposed  Mechanism 
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Application-­‐‑Total  Synthesis 
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83 %,
98 % ee

20 mol % catalyst
2.25 eq TESCl,
2.5 eq DIPEA,
THF, !78 °C,



Further  Study—Mechanism  Revisit 
 
Two significant shortcomings for this reaction are: 

•  High catalyst loading (20 -30 mol %) 
 
•  Long reaction time (2 – 5 days) 
 
 And computational study suggested the catalyst is not bifunctional! 
 
•  It is a suitable chiral base for the hydroxyl groups 

•  It is a bad nucleophilic activator for the silyl chloride 
 
We need  a co-catalyst to activate the silyl chloride 



Screening  of  Co-­‐‑catalyst 
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Mechanism 



Reference 
•  Zhao, Y., Rodrigo, J., Hoveyda, A. H. and Snapper, M. L. Nature, 2006, 443, 67–70. 

•  Manville, N., Alite, H., Haeffner, F., Hoveyda, A. H. and Snapper, M. L. Nat Chem, 2013, 5, 768–774. 

•  Isobe, T.; Fukuda, K.; Araki, Y.; Ishikawa, T., Chem Comm., 2001, 243-244. 

•  Rendler, S.; Auer, G.; Oestreich, M., Angew. Chem. Int.l Ed., 2005, 44, 7620-7624. 

•  Rodrigo, J. M.; Zhao, Y.; Hoveyda, A. H.; Snapper, M. L., Org. Lett., 2011, 13, 3778-3781. 

•  You, Z.; Hoveyda, A. H.; Snapper, M. L., Angew. Chem. Int.l Ed., 2009, 48, 547-550. 

•  Zhao, Y.; Mitra, A. W.; Hoveyda, A. H.; Snapper, M. L., Angew. Chem. Int.l Ed.n 2007, 46, 8471-8474. 


