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The metal-ligand host shown below binds cationic guests selectively and strongly in 
water (Ka up to 105 M-1) [1, 2]. Isotope effects on guest binding and exchange are observed 
[3]. Applied and solvent internal pressures are shown to increase the barrier to bond rotation 
in encapsulated guests [4]. This host is shown to catalyze the cyclization of monoterpene 
derivatives while excluding water from reactive intermediates. This property is also observed 
in an enyne cyclization by an encapsulated gold catalyst [5]. Moreover, the host is used to 
increase the rate, turnover and stability of encapsulated transition metal catalysts in aqueous 
solution [6, 7]. Encapsulation of these catalysts is also shown to improve the yields and 
enantioselectivities of tandem catalytic processes with enzymes [8].  The high affinity of 
polyamine ligands for the host interior is used to drive their coencapsulation with transition 
metal cations [9].  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
References: 
[1] D.L. Caulder, K.N. Raymond, Acc. Chem. Res. 1999, 32, 975. 
[2] C. Sgarlata, J.S. Mugridge, M.D. Pluth, B.E.F. Tiedemann, V. Zito, G. Arena, K.N. Raymond, J. Am. Chem. 
Soc. 2010, 132, 1005. 
[3] J.S. Mugridge, R.G. Bergman, K.N. Raymond, J. Am. Chem. Soc. 2012 134, 2057. 
[4] J.S. Mugridge, A. Zahl, R. van Eldik, R.G. Bergman, K.N. Raymond, J. Am. Chem. Soc. 2013 135, 4299. 
[5] W.M. Hart-Cooper, K.N. Clary, F.D. Toste, R.G. Bergman; K.N. Raymond, J. Am. Chem. Soc. 2012 134, 
17873. 
[6] Z.J. Wang, C.J. Brown, R.G. Bergman, K.N. Raymond, F.D. Toste, J. Am. Chem. Soc. 2011, 133, 7358. 
[7] C.J. Brown, G.M. Miller, M.W. Johnson, R.G. Bergman, K.N. Raymond, J. Am. Chem. Soc. 2011 133, 
11964. 
[8] Z.J. Wang, K.N. Clary, R.G. Bergman, K.N. Raymond, F.D. Toste, Nature Chem. 2013, 5, 100. 
[9] B. Hart-Cooper, et al., to be published. 
 


