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Two pockets, two guests, no binding inhibition

A novel class of chiral octahedra can be generated

by subcomponent self-assembly. Unlike all other

guests, tetraphenylborate anions bound peripherally.
1H NMR and UV-vis titrations revealed that these

peripheral tetraphenylborates bound to the octahedra

with a greater affinity than all internally binding

guests.
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Tandem 1D selective 1H NOESY and ROESY spectra 

revealed that BPh4
– bound to the periphery of the cages. 

NOE correlations corresponding to interior encapsulation 

were not observed. Coloured dots mark NOE correlations 

to coloured protons in the structures to the right.
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The titration of icosahedral guests into BPh4
–·4 revealed concurrent binding of the 

guests in different locations. The same was observed when the peripheral guest was 

titrated into B12F12
2–4.
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Cooperative transformations and regulation
A fourfold symmetric porphyrin can form cages with cuboctahedral metal connectivity – at

high temperature, O-symmetric species 1 forms; at low temperature, D4-symmetric structure 3

forms. In binding two fullerenes, the metal centres reconfigure to optimise host-guest

interactions, generating S6-symmetric architecture 2 by all-or-nothing cooperative templation.

We observed that each adduct displayed different cooperative responses in binding large

anionic guests. Quantification of the cooperativity between subsequent guest binding events

revealed that C70 engendered stronger anti-cooperative interactions with the cages, as

compared to the free or C60-bound cages.

Biomolecular receptors can catalyse reactions, 

alter their geometry, and inhibit their activity in 

response to molecules binding around their 

periphery. Synthetic receptors that can mimic 

this allosteric binding behaviour extend the 

potential applications of inorganic host-guest 

systems towards the generation of programmable 

molecular systems.1

Here we will present a series of capsules

capable of both peripheral and internal

encapsulation of guests.2,3 These interactions

engender cooperative binding, structural

rearrangements and novel templation modes.
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Allostery in pseudo-octahedra

These structures can bind anions at two different locations concurrently,

with neither allosteric inhibition nor enhancement of binding affinity: the

binding events are mutually exclusive.

Peripheral templation

One octahedral structure was only found to

assemble in the presence of a tetraphenylborate

template, which bound to the periphery of the

architecture in fast exchange on the NMR

timescale. This stands in contrast to most other

templating agents, which are tightly bound in the

centre of an architecture. This novel templation

mode allows host-guest chemistry to be performed

without displacing any system components. The above subcomponents only assemble when a tetraphenylborate template is present. Without displacing this peripherally-bound guest, 

this CdII
6L4 architecture can bind a carborate anion centrally.

Syntheses of the CoII
12L6 isomers 1-3 and their responses to the binding of large anionic guests. 
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The X-ray crystal structures of these cages (above) suggest that guest binding events occur peripherally, 

around the triangular apertures of the cages.

1H NMR spectra (left) and comparison of cooperative interactions, where α = 4K2/K1 (right).
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