Supramolecular Chemistry

Neutral (usually organic) guests

Guest features

e Lack of strong electrostatic interactions
e Large surface area and volume

e Variety of shapes and interaction points

Dispersion and hydrophobic/solvophobic interaction
may become more important than point interactions

Large host are needed to accommodate large guests

Concave host, with inside curvature, increase the contact area
(if contact between a sphere and a plane is taken as 1, contact with an emispherical cavity is
increase by 4, with a cylindrical cavity by 6 and with a sperical cavity by 8
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A cavitand is a host molecule possessing an intrinsinc cavity capable to act as a container
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Calixarenes and resorcarenes
Hydrophobic recognition in water

Table 6.1 Binding constants for sulfonated resorcarenes with various aleohol guests.
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Cyclodextrins
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Cyclodextrins: preparation
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Crystalline cyelodextrin-
muest complex

Enzymatic degradation and cyclization of starch
followed by selective precipitation of inclusion compounds



Cyclodextrins: inclusion

e Steric fit

* Release of high energy
water/hydrophobic effect
= non classical (semipolar
interior)

* Dispersive interactions

* Dipole-dipole interactions

 H-bonding
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Charge delocalization
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Molecular tweezers
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Esterification of the 6.45 carboxylic group or
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affinity.
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Ciclophanes

Cyclization of tweezers (cycle of aromatic rings)
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e Cyclization of 6.44

e Additional ion pairing
interaction

¢ K, =55M1(CDCl)

e Cavity is too small
e Open conformation with
poor -1 interaction
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More rigid host
Additional H-bond
acceptor

K, low with different
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Cavity is too large
Poor m-m interaction
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* Smaller cavity

* One shorter bridge

* Additional face-to-edge
aromatic interaction

¢ K, =9.6x10*M1(CDCl,)

e Cavityis too large
e Poor n-m interaction
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Ciclophanes
Cyclization of tweezers (cycle of aromatic rings)
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* Cyclization of 6.44 e More rigid host * Smaller cavity
e Additional ion pairing e Additional H-bond * One shorter bridge
interaction acceptor * Additional face-to-edge
* K, =55M71(CDCL) * K, low with different aromatic interaction
guests ¢ K, =9.6x10*M1(CDCl,)

e Cavity is too small
e Open conformation with e Cavity is too large e Cavity is too large
poor 1-1 interaction * Poor -1 interaction * Poor m-m interaction
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Ciclophanes
Cyclyzation of tweezers (cycle of aromatic rings)
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e Diphenylmetane as curvature motif
e Soluble in water at pH < 2

e Binds several organic guests

e Cristallized with durene

* Well studied by NMR

+1.75

Improvements

e Alkylation of amines (not shown), water
solubility at pH 7

* 6.68-6.69: charges farther from the cavity

* 6.70-6.72: more rigid cavity

* 6.73: 3D cavity
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Ciclophanes
Binding of polar guests with point interactions
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Ciclophanes
Multipoint interactions

Table 6.6 Binding constants (/M~') of hydrogen-bonding
guests by host 6,78 (R = NMe, ()%

Gruest K {water} K {chloroform)
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Ciclophanes
Charge transfer cyclophanes
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