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09:30  Registration and coffee  
10:00 Welcome – Guillaume De Bo 
10:10  Oral Session 1 – Chair: Salma Kassem 

T1 William Cullen (University of Manchester) 
Demethylenation of cyclopropanes via photo-induced guest-to-host electron transfer in a M6L4 cage 
 

T2 Emily Cross (University of Glasgow) 
To Gel, or Not to Gel, That is the Question: A Novel Method to Screen Supramolecular Hydrogels is the answer 
 

T3 Marcin Miklitz (Imperial College London) 
Function-Led Computational Design of New C60 Encapsulants with an Evolutionary Algorithm 
 

T4 Sarah Hewitt (Loughborough University)  
The application of europium(III)-based phosphoanion receptors to monitor enzyme reactions 
 

T5 Richard Stevenson (University of Manchester) 
Controlling Reactivity by Geometry in Retro-Diels–Alder Reactions under Tension 

 

11:10  Poster session 1 (surnames A-G) / Lunch 
13:00  Oral Session 2 – Chair:  Rafael Sandoval Torrientes 

T6 Cally Haynes (University of Cambridge) 
Orthogonal Stimuli Trigger Self-Assembly and Phase Transfer of FeII

4L4 Cages and Their Guests 
 

T7 Edward Britton (University of Leeds) 
Towards Photo-Induced Guest Release: A Light Sensitive Molecular Sneeze 
 

T8 Anna Peters (University of Manchester) 
Switchable Antibiotic Ion Channels 
 

T9 Joshua Nicks (University of Sheffield) 
Post-Synthetic Functionalisation of Metal-Organic Nanosheets and its Effects on Exfoliation 
 

T10 Aisha Bismillah (Durham University) 
Resolution of Fluxional Carbon Cages by Dynamic Preferential Crystallisation  

 
14:00  Poster session 2 (surnames H-Z) / Coffee 
15:30  Oral Session 3 – Chair: Fredrik Schaufelberger 

T11 Ellen Jamieson (University of Southampton) 
Chemical Consequences of the Mechanical Bond: A Tandem Active Template Rearrangement Reaction 
 

T12 Nicolas Biot (Cardiff University) 
Programming Recognition Arrays through Double Chalcogen-Bonding Interactions 
 

T13 Rebecca Burns (University of Edinburgh) 
Experimental significance of through-space substituent effects 
 

T14 Sarah Griffin (University of Glasgow) 
Synthesis of Yttrium Based Metal Organic Frameworks Through Coordination Modulation 
 

T15 Daniel Tetlow (University of Manchester) 
Chemically Fuelled Molecular Motors 

 
16:30  Plenary lecture – Chair:  Guillaume De Bo 
 Prof. Anthony Davis (University of Bristol) 

Biomimetic Carbohydrate Recognition:  The Host-Guest Chemistry of Carbohydrates in Water 

 

17:30 Wine reception and prizes 



Posters 
 

Session 1 : P1-P18 
Session 2 : P19-P36 

 Presenter Title Institution 

P1 Georgina Adcock Synthesis of Luminescent Probes for Imaging Neural Cell Activity in Real-Time Loughborough University 

P2 Hayder Arkawazi Co(II) Heteroleptic Coordination Polymers and Metal-Organic Frameworks; Synthesis, 
Characterization and Chemical Properties. 

University of Leeds 

P3 David Ashworth Metal-Organic Nanosheets: Sensing and Catalysis in Two Dimensions University of Sheffield 

P4 Dominic Bara Controlling interpenetration in the synthesis of iron metal-organic frameworks University of Glasgow 

P5 Thomas Berki Towards High Relaxivity Macromolecular MRI Contrast Agents: Synthesis and 
polymerisation of monomeric and crosslinker Gd(III)-complexes 

Loughborough University 

P6 Patrick Boaler Mechanistic Investigations into Metallosupramolecular Capsule-Mediated Aryl Allylations The University of Edinburgh 

P7 Theerapoom Boonprab Coordination Chemistry of a Rotaxanes and Catenanes with  Pyridine-2,6-Dicarboxymide 
Moiety 

University of Southampton 

P8 Arseni Borissov Anion recognition in water by tetradentate sigma-hole receptors University of Oxford 

P9 Sophia Boyadjieva Stability study of surface-functionalised Metal-Organic Framework UiO-66 for drug 
delivery 

University of Glasgow 

P10 Colum Breen Synthesis of luminescent probes for characterisation and monitoring of reactive species in 
plasma 

University of Loughborough 

P11 Alberto De Juan Stereoselective Synthesis of Mechanically Planar Chiral Rotaxanes University of Southampton 

P12 Mathieu Denis Active-Template Synthesis of Small Functionalised Rotaxanes for Sensing Applications University of Southampton 

P13 Jacopo Dosso Supramolecular interactions in 2D BN doped materials Cardiff university 

P14 Alex Elmi Understanding Aromatic Stacking Interactions in Solution University of Edinburgh 

P15 Thomas Fallows Synthesis of Biosensitive Polydiacetylene Inks with Expanded Colour Gamut University of 
Manchester/Datalase 

P16 Stephen Fielden Spontaneous Assembly of Rotaxanes from a Primary Amine, Crown Ether and Electrophile University of Manchester 

P17 Ana María Fuentes-
Caparrós 

Controllably-Adaptive Kinetically-trapped Supramolecular Multicomponent Gels University of Glasgow 

P18 William Grantham Robust Coordination Cages for Biological Applications University of Edinburgh 

P19 Andrew Heard Mechanically Planar Chirality for Enantioselective Catalysis University of Southampton 

P20 Romain Mailhot Synthesis and Study of ATP Selective Host Molecules for Real-time Monitoring of ATP 
within Cells 

Loughborough University 

P21 Jack Maynard Functional group tolerance of Ni mediated high yielding synthesis of 2,2’-bipyridine 
macrocycles.  

University of Southampton 

P22 Florian Modicom from [2]catenane synthesis to a topologically chiral [2]catenane University of Southampton 

P23 Robert Nixon Mechanochemical Generation of an N-Heterocyclic Carbene University of Manchester 

P24 Sam O'Nion Functionalisation of Hyaluronic Acid for Ophthalmic Surgery Glasgow University 

P25 Deborah Romito Chalcogen bonding as supramolecular tool for 1D and 2D structures Cardiff University 

P26 Fredrik Schaufelberger The Properties and Functions of Lanthanide-based Molecular Knots University of Manchester 

P27 Aaron Scott Paramagnetic Metallosupramolecular Coordination Cages University of Edinburgh 

P28 Joana Silva Combining Synthesis and Industrial Biotechnology for High-throughput Biomaterials 
Functionalization 

University of Manchester 

P29 Rebecca Spicer Using Quinones Bound in Metallosupramolecular Capsules for Exo-Catalysis University of Edinburgh 

P30 Antoine Stopin Polycyclic Aromatic Hydrocarbons Molecular Propellers through Naphthalene Embrace Cardiff University 

P31 Zhanhu Sun Pillar[n]arenes for Construction of Artificial Transmembrane Channels East China Normal University 

P32 Cataldo Valentini Self-Assembly of N-doped Peri-XanthenoXanthene (NPXX) Cardiff University 

P33 Jianzhu Wang catalysis application of Pd2L4 supramolecular capsules University of Edinburgh 

P34 Andrew West Dissection of Forces Affecting Halogen-Aryl Interactions University of Edinburgh 

P35 Shu Zhang Functional group tolerance of Ni-mediated high yielding synthesis of 2,2’-bipyridine 
macrocycles 

University of Southampton 

P36 Min Zhang Impact of a Mechanical Bond on the Activation of a Mechanophore University of Manchester 



Talk 1 

Demethylenation of cyclopropanes via photo-
induced guest-to-host electron transfer in a 
M6L4 cage 
W. Cullen, H. Takezawa, M. Fujita  
The University of Tokyo, Graduate School of Engineering, 
*Current address: University of Manchester, Manchester institute of Biology 
william.cullen@manchester.ac.uk 
 
  One of the most promising applications of supramolecular chemistry is the ability to impart 

unusual reactivity on guest molecules by special confinement and/or stabilisations of reaction 

intermediates.1 Previously un-obtainable products can be formed this way, so by harnessing this 

potential, it should be possible to come up with new reaction pathways in chemical synthesis to 

facilitate the way to new biologically active molecules.  

   We have utilised the unique ability of our M6L4 cage to enable a photo oxidation reaction that 

allows a new type of reaction to occur by removing the CH2 from a cyclopropane ring leaving an 

alkene on the guest molecule and formaldehyde as a by-product. Under normal chemical 

conditions, this reaction should be so energetically unfavourable that would never occur. The 

reaction is mediated by close proximity between the guest and host, allowing very efficient 

guest to host electron transfer to occur under UV irradiation. 

   We applied this new reaction on a range of small molecules and also a steroid molecule which 

lead to the synthesis of a totally new un-natural steroid. The reaction proceeds with remarkable 

selectivity and high yields (~85%), which demonstrates the powerful potential of using the M6L4 

cage in the synthesis of complex target molecules. 

 
Figure 1. The Cage (left); Reaction scheme outlining the demethylenation reaction (top right); X-ray 

crystallographic structure of the demethylenation product inside the M6L4 cage (bottom right). 
 

1) C. J. Brown; F. Dean Toste; R. G. Bergman; K. N. Raymond, Chem. Rev. 2015, 115, 3012 
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Talk 2 

To Gel, or Not to Gel, That is the Question: A Novel Method to Screen 
Supramolecular Hydrogels is the answer. 
 
Emily R. Cross, Dave J. Adams 
University of Glasgow, University Avenue, G12  8QQ 
e.cross.1@research.gla.ac.uk 
 
 
Abstract: Multicomponent supramolecular systems have the potential to be used as exciting new functional 

materials.1 Development of these materials is hindered by the inability to fully understand and control the 

assembly process.1 Some of the important factors affecting the final properties of the hydrogels include: 

pKa, fiber length and hydrophobicity. Current methods used to probe the systems are usually time 

consuming, expensive or inaccurately represent our system.2 Here, we present an efficient, inexpensive and 

accurate electrochemical screening method to analyse the pKa and, morphological changes over time. 

Moreover this method can predict whether a system will successfully gel or not.  

 

Low molecular weight gelators form free-

flowing liquids at high pH with viscosities 

comparable to water. However, other dipeptide 

solutions form worm-like micelles at the same 

pH which are significantly more viscous.3 

Here, we stabilize the gelators at high pH with 

redox-active cations which leads to the 

immobilization of the gelator. When the pH is 

then lowered to below the pKa of the gelator, 

we observe an exchange of cations and protons. 

We present a novel quantitative screening 

method to identify whether a gelator will form 

a hydrogel or crystal (Fig.1). Finally, using a 

combination of cyclic voltammetry, multiple 

pulse amperometry, rheology and pH evolution, 

to probe the assembly process (Fig. 2).  

References: 
 
1.  J. Raeburn et al., Chem. Commun., 2015,             

51, 5170-5180 
2.  R. Weiss, Gels, 2018, 4, 25 
3.  L. Chen, et al., Langmuir., 2010, 26, 5232- 

5242  

                              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Schematic graph showing the trends in diffusion 
coefficient based on gelator morphology. 

 
Fig. 2 Graph to show the evolution pH (Black), current (Red), 
Storage modulus (Blue l), Loss modulus (Blue ¡) of a gelator 
molecule assembling with a  pH trigger. 
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Talk 3 

Function-Led Computational Design of New C60 
Encapsulants with an Evolutionary Algorithm 
M. Miklitz, L. Turcani, R. L. Greenaway, K. E. Jelfs 
Imperial College London, Exhibition Road, London, SW7 2AZ 
m.miklitz14@imperial.ac.uk 
 
Porous materials find application as membranes, in gas sorption and separation, sensing and 

catalysis.1 Yet, there are various types of porous materials and thus it is important to find the 

right material for a given application. Computation can play an important role in the design and 

characterisation of novel materials allowing for the identification of the most promising 

candidates reducing the cost and time necessary for the experimental realisation.  Here, we 

present a computational design of novel porous organic cages for C60 encapsulation application. 

Porous organic cages are discrete molecules, rather than frameworks, with voids and windows. 

Through self-assembly, these form porous molecular materials with versatile properties utilised 

in mixed-matrix membranes and multifunctional modular materials via co-crystallisation.  

Evolutionary algorithms (EAs) are a type of computer code that mimics evolutionary processes 

to solve global minimisation problems.2 Thus, EAs are a perfect tool for a function-led 

computational design of new materials. We show application of an EA in the computational 

design of possible C60 encapsulants. These were formed from database of initially chosen 

precursors. In the future, this methodology will allow for a fast and efficient screening of vast 

chemical space of precursors to form porous materials with different chemistries, 

stoichiometries and topologies to facilitate a design of truly tailored materials for applications.   

 
Figure 1 A schematic of function-led computational materials discovery utilising evolutionary algorithms. 
The precursors (to the left) are assembled computationally into porous organic cages, which structures are 
optimised using evolutionary algorithm for C60 encapsulation application, with examples of C60 
encapsulants to the right. 
 

1 A. G. Slater and A. I. Cooper, Science, 2015, 348, aaa8075. 
2 T. C. Le and D. A. Winkler, Chem. Rev., 2016, 116, 6107–6132. 
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Talk 4 

The Application of Europium(III)-based Phosphoanion 
Receptors to Monitor Enzyme Reactions 
Sarah Hewitt and Stephen Butler  
Loughborough University, Epinal Way, Loughborough, LE11 3TU 
s.hewitt@lboro.ac.uk 
 
The conversion between biological phosphoanions, including ATP and ADP, and GTP and GDP, is 

common to many enzyme reactions. Using receptors capable of sensing changes in the relative 

concentrations of these phosphoanions can allow the monitoring of these enzyme reactions in 

real-time, allowing the study of enzyme mechanism and inhibition.1 

We have developed [Eu.1]+ (figure a) as a luminescent receptor for these biological 

phosphoanions,2 capable of reversibly binding to various phosphoanions in aqueous buffer at 

neutral pH, providing a luminescent response. [Eu.1]+ is able to discriminate between, and sense 

changes in the relative concentrations of these phosphoanions, particularly in the presence of 

competing Mg(II) ions, which are common biological cofactors (figure b). Using the advantages 

of luminescent lanthanide(III) ions, including long luminescence lifetimes (permitting time-

resolved measurements), line-like emission spectra and large Stokes’ shifts,3 we have applied 

this sensor to the real-time monitoring of enzyme reactions, including kinases (figure c) and 

phosphatases.2,4 We are now developing the use of [Eu.1]+ for more high-throughput enzyme 

assays and for the monitoring of other enzyme reactions, using different phosphoanion species. 

 
1 J. Goddard and J. Reymond, Trends in Biotechnology, 2004, 22, 363, b) M. G. Acker and D. S Auld, 

Perspect. Sci., 2014, 1, 56, c) L. Gardossi et al., Trends in Biotechnology, 2010, 28, 171 
2 S. H. Hewitt, J. Parris, R. Mailhot, and S. J. Butler, Chem. Commun., 2017, 53, 12626 
3 a) S. H Hewitt, S. J. Butler, Chem. Commun., 2018, in press, b) S. J. Butler and D. P. Parker, Chem. 

Soc. Rev, 2013, 14, 1652 
4 S. H. Hewitt, R. Liu, S. J. Butler, Supramol. Chem., 2017, 278, 1 

 



Talk 5 

Controlling Reactivity by Geometry in Retro-
Diels-Alder Reactions under Tension 
R. Stevenson, G. De Bo 
School of Chemistry, University of Manchester, Oxford Road, Manchester, U.K. 
richard.stevenson@postgrad.manchester.ac.uk 
 
Mechanical force, with its ability to distort, stretch and bend chemical bonds, is unique in the 

way it activates chemical reactions and offers the capability to access new reaction pathways 

otherwise inaccessible via other methods of activation.1,2 In polymer mechanochemistry, the 

force is transduced in a directional fashion, and the efficiency of activation depends on how well 

the force is transduced from the polymer to the scissile bond in the mechanophore (i.e. 

mechanochemical coupling). Depending on the degree of this mechanochemical coupling it is 

possible to enhance or reduce the reactivity of a particular mechanophore.3 We have 

investigated the effects of regio- and stereochemistry on the rate of force-accelerated retro-

Diels-Alder reactions of furan/maleimide adducts.4 Four adducts, presenting exo or endo 

configuration and proximal or distal geometry were activated by ultrasound-generated 

elongational forces. A combination of structural (1H NMR) and computational (CoGEF) analyses 

showed that unlike its thermal counterpart, where reactivity is governed by the 

stereochemistry, the mechanical activity is dictated by the regiochemistry. Remarkably, the 

thermally active distal-endo adduct becomes inert under tension due to poor mechanochemical 

coupling. 

 
 
1 C. R. Hickenboth, J. S. Moore, S. R. White, N. R. Sottos, J. Baudry and S. R. Wilson, Nature, 2007, 

446, 423–427. 
2 J. M. Lenhardt, M. T. Ong, R. Choe, C. R. Evenhuis, T. J. Martinez and S. L. Craig, Science, 2010, 

329, 1057–60. 
3 B. Lee, Z. Niu, J. Wang, C. Slebodnick and S. L. Craig, J. Am. Chem. Soc., 2015, 137, 10826–

10832. 
4 R. Stevenson and G. De Bo, J. Am. Chem. Soc., 2017, 139, 16768–16771. 

 



Talk 6 

Orthogonal Stimuli Trigger Self-Assembly and 
Phase Transfer of FeII4L4 Cages and Their 
Guests 
Cally J. E. Haynes, Anna J. McConnell, Angela B. Grommet, Catherine M. Aitchison, 
Julia Guilleme, Sigitas Mikutis and Jonathan R. Nitschke  
Department of Chemistry, University of Cambridge, Lensfield Road, Cambridge CB2 1EW. 
ch708@cam.ac.uk 
 
Controlling the spatial and temporal uptake, movement and release of substrates is an essential 

feature of biological systems. In synthetic molecular networks, stimuli-responsive metal-organic 

capsules can mediate the uptake and transport of guests. The phase transfer of coordination 

cages and their cargo can be triggered by chemical stimuli such as anions1 and reactive chemical 

species.2 

 
 

This presentation will describe a new approach to creating stimuli-responsive molecular 

networks, where cage self-assembly and the subsequent function can be controlled by 

orthogonal signals. If the reactivity of one of the subcomponents of a self-assembling mixture is 

masked, the deprotection of that subcomponent in response to a stimulus can trigger self-

assembly. In the present system, the application of either light or heat can trigger the formation 

of different cages with differential guest transport properties. Hence, the initial stimulus can 

program the functional outcome of the system. 

 
 
1 A. B. Grommet and J. R. Nitschke, J. Am. Chem. Soc. 2017, 139, 2176-2179. 
2 B. S. Pilgrim, D. A. Roberts, T. G. Lohr, T. K. Ronson, and J. R. Nitschke, Nat. Chem. 2017, 9, 1276. 
 

 



Talk 7 

Towards Photo-Induced Guest Release: A 
Light Sensitive Molecular Sneeze 
E. Britton, S. Oldknow, M. J. Hardie 
University of Leeds, School of Chemistry, Woodhouse Lane, Leeds, LS2 9JT, UK 
cm12eb@leeds.ac.uk 
 

Cyclotriguaiacylene (CTG) is a rigid bowl shaped molecule with a shallow hydrophobic cavity. By 

appending metal binding groups to the CTG framework as shown in L1 the ligand can be made 

to self assemble with metal cations to form an array of supramolecular architectures including 

metallo-cryptophanes.1,2 Potential applications for these systems range from catalysis to 

molecular recognition. 

 
Figure 1. Functionalised CTG derivative L1 and example of an M3L2 metallo-cryptophane.2 

The inclusion of the azobenzene moiety onto the CTG framework introduces dynamic photo-

switchable behaviour into the ligand. Self assembly with Rh(III) and Ir(III) produces an array of 

M3L2 metallo-cryptophanes. These complexes retain their photo-switchable properties enabling 

the possibility of modulation of their host-guest properties through the use of light. 

 

Figure 2. Cartoon illustration of the proposed molecular ‘sneeze’ and expulsion of guest. 

1              J. J. Henkelis, M. J. Hardie, et al, J. Am. Chem. Soc. 2014, 136, 14393-14396  

2              V. E. Pritchard, M. J. Hardie, et al, Chem. Eur. J. 2017, 23, 6290-6294 

 



Talk 8 

Switchable Antibiotic Ion Channels  
 
Anna D. Peters,1,2 George F.S. Whitehead,1 Iñigo J. Vitórica-Yrezábal,1 
Simon J. Webb1,2 
 
1. School of Chemistry, University of Manchester, Oxford Road, Manchester M13 9PL, United Kingdom 
2. Manchester Institute of Biotechnology, University of Manchester, 131 Princess St, Manchester M1 7DN, 
United Kingdom 
anna.peters@manchester.ac.uk 
 
 
The appearance of cell membranes during prebiotic evolution made the transfer of information 

between cells across these barriers necessary.[1] One way of communicating information 

between cells is the transport of ions through the phospholipid bilayer that comprises the cell 

membrane. Taking nature as a role model, we have adopted molecular motifs from a naturally-

occurring peptaibol, alamethicin. This pore-forming antibiotic has a high proportion of α-

aminoisobutyric acid (Aib) and produces ion channels in cell membranes that give its antibiotic 

activity.  

In this work, we used 8-hydroxypyrenetrisulfonate (HPTS) and antibiotic assays on Bacillus 

megaterium to study the ion channel and antibiotic activity of novel metal-complexing 

peptaibols composed of Aib (Figure 1), choosing Co(II), Ni(II), Cu(II) and Zn(II) as metal ions. 

These different derivatives showed significant variation in their activity; a Cu(II) species for 

example showed the same activity as alamethicin in HPTS and antibiotic assays, while the ligand 

itself showed a much lower activity in both assays. Using the Cu(II) species, we developed a 

switchable ion channel, which can be triggered by a Cu(II)/EDTA-system. 

  
Figure 1. Metal-complexing Aib-foldamer used in this work, R = tBu or CH2CH2TMS. 

 
 

1 D. Deamer, J. P. Dworkin, S. A. Sandford, M. P. Bernstein and L. J. Allamandola, Astrobiology, 
2002, 2, 371–381. 

 



Talk 9 

Post-Synthetic Functionalisation of Metal-
Organic Nanosheets and its Effects on Exfoliation  
J. Nicks, Dr. J. A. Foster 
University of Sheffield, 
Department of Chemistry, Dainton Building, Brook Hill, Sheffield 
 
jnicks1@sheffield.ac.uk 
 

Metal-organic nanosheets (MONs) are an emerging class of both two-dimensional 

nanomaterials and metal-organic coordination polymers. They combine the high surface area to 

volume ratios associated with 2D materials, as well as the easily tuneable and periodic 

structures of metal-organic materials, into a new class of programmable nanosheet. 

 Extensive studies have been carried out into post-synthetic functionalisation of metal-

organic frameworks, as this is a useful technique for the introduction of functional groups which 

may otherwise interrupt synthesis. However, there are to date no examples of PSF of MONs and 

the effects it has on their structures. 

 We have demonstrated the first example of post-synthetically functionalised metal-

organic nanosheets using three different PSF agents: acetic anhydride, maleic anhydride and 

1,3-propanesultone. Each aids exfoliation of the layered MOF, Cu(ABDC)(DMF), into ultrathin 

MONs with consistent lateral dimensions as characterised by atomic force microscopy.  

 

 

Figure 1. The metal-organic nanosheets obtained from exfoliation of the maleic anhydride 

functionalised Cu(ABDC)(DMF) MOF.   

 



Resolution of Fluxional Carbon Cages by 
Dynamic Preferential Crystallisation 
Aisha. N. Bismillah, Brette M. Chapin, Jiří Šturala, Dimitry S. Yufit, 
Paul Hodgkinson and Paul R. McGonigal* 

University of Durham, Department of Chemistry, Science Site, Stockton Road, County Durham, DH1 3LE 

aisha.n.bismillah@durham.ac.uk  

 

Fluxional carbon cages, such as bullvalenes and barbaralyl cations[1], undergo low-energy 

sigmatropic rearrangements which allow for the rapid interconversion of thousands of 

constitutional isomers. These dynamic covalent rearrangements have fascinated chemists, 

owing to their role in the study of fundamental theoretical concepts whilst imparting various 

‘shapeshifting’ properties[2] to appropriately functionalised derivatives. Here, we report an 

investigation into the crystallisation and isomerisation of a small family of novel di-substituted 

barbaralols. These fluxional compounds, which interconvert dynamically (Figure 1) between two 

non-degenerate isomeric forms in solution, are shown to resolve upon crystallisation.  We have 

demonstrated that the dynamic preferential crystallisation can be coaxed into favouring the 

minor isomer (which is only present in low quantities in solution) by varying the molecular size 

and shape of the functional groups. This phenomenon is characterised by solution and solid-

state NMR spectroscopies, as well as X-ray diffraction analysis and DFT calculations.   

 Figure 1. Fluxional interconversion between barbaralols which leads to resolved crystallisation. 

 

[1]  P. R. McGonigal, C. de León, Y. Wang, A. Homs, C. R. Solorio-Alvarado and A. M. Echavarren, Angew. 
Chem. Int. Ed., 2012, 51, 13093. [2] S. Ferrer and A. M. Echavarren, Angew. Chem. Int. Ed., 2016, 55, 11178. 

 

mailto:aisha.n.bismillah@durham.ac.uk
Guillaume De Bo
Talk 10



Talk 11 

Chemical Consequences of the Mechanical 
Bond: A Tandem Active Template 
Rearrangement Reaction 
Florian Modicom,± Ellen M. G. Jamieson,± Elise Rochette and Stephen M. Goldup* 

University of Southampton, University Road, Southampton. SO17 1BJ 
e.m.g.jamieson@soton.ac.uk 
 
While using the active template1 Cu-mediated alkyne-azide cycloaddition (AT-CuAAC) 

methodology,2 a novel rearrangement of the triazole motif was observed, yielding a series of 

new acrylamide functionalized rotaxanes.3 

Completely selective synthetic routes were optimized for either the triazole or acrylamide 

functionalized rotaxane. Further work showed that this new rotaxane was the product of the 

rearrangement of the CuI-triazolide intermediate, promoted by the unique steric environment 

provided by mechanical bond.  

 

 
 
1. M. Denis, S. M. Goldup, Nat. Rev. Chem. 2017, 61. 
2. V. Aucagne, K. D. Hänni, D. A. Leigh, P. J. Lusby, D. B. Walker, J. Am. Chem. Soc. 2006, 128, 2186. 
3.  F. Modicom, E. M. G. Jamieson, E. Rochette, S. M. Goldup, submitted. 
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Talk 12 

Programming Recognition Arrays through 
Double Chalcogen-Bonding Interactions 
N. Biot, D. Bonifazi 
School of Chemistry, Cardiff University 
Main Building, Park Place 
Cardiff CF10 3AT (United Kingdom) 
BiotN@cardiff.ac.uk 
 
Out of the supramolecular toolbox, Secondary Bonding Interaction (SBI) has been a topic of high 

interest for the last decades, particularly Halogen-1 and more recently Chalcogen-Bonding. The 

bonding model for such interactions (X E···Y, where E is the central heavy atom, X is the 

substituent of the heavy atom and Y is the electron-donating center) is based on the donation of 

a non-bonding lone pair of Y into an anti-bonding σ* orbital of the X-E bond. This induces an 

electron depletion collinear but opposite to the X-E bond called sigma.  

Heavier chalcogens (E= Se or Te) have the ability to form two covalent bonds and therefore two 

sigma holes which makes them perfect candidates to design new supramolecular synthons. 

Capitalizing on this concept, a new recognition motif has been constructed around 

Chalcogenazolo-pyridine (CGP, Figure a). This scaffold presents E and Y placed in a donor-

acceptor motif allowing a frontal double anti-parallel Chalcogen-Bond to take place inducing 

selective self-recognition (Figure b). The reliability of the double chalcogen-bonding interaction 

has been shown at the solid-state by X-ray analysis, depicting the strongest recognition 

persistence for Te-congeners (Figure c). Challenging the CGP arrays, new supramolecular 

architectures have been built showing the compatibility of the Chalcogen bond with other non-

covalent interactions. 3  

 

Figure: Representation of a) the supramolecular synthon showing the donor-acceptor motif,      

b) the self-recognition model, c) crystal structure of 2-phenyl-tellurazolopyridine.3 

1 Bertani, R.; et al. Coord. Chem. Rev. 2010, 254, 677-695. 
2 Cozzolino, A. F.; Elder, P. J. W.; Vargas-Baca, I. Coord. Chem. Rev. 2011, 255, 1426-1438. 
3  Biot, N. and Bonifazi, D. Chem. Eur. J. 2018, 24, 5439-5443. 

 



Talk 13 

Experimental significance of through-space 
substituent effects 
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The effect of substituents on the chemical and physical properties of organic molecules are 

generally considered to be dominated by through-bond models, while through-space effects of 

substituents are often neglected.1,2 Here, we seek to understand the experimental significance 

of through-space substituent effects in conformational preference and reaction rates. We 

employ a range of small organic molecules containing a biphenyl unit bearing a range of 

different substituents to study the through-space substituent effects on the conformational free 

energy of a molecular balance (A) and the methylation rates of pyridine derivatives (B). 

Hammett-type analysis1 of experimental results led to new substituent constants. We correlated 

these new constants with computational molecular electrostatic potentials (C), showing that 

through-space substituent effects were significant in our systems.  Ultimately, we provide 

quantitative analyses to describe the nature, behaviour and influence of these effects, which will 

enable the rational understanding of through-space effects in increasingly complex systems.  

 
1 C. Hansch, A. Leo, R. W. Taft, Chem. Rev. 1991, 91, 165-195.  
2 S. E. Wheeler, K. N. Houk, J. Chem. Theory. Comput. 2009, 5, 2301-2312. 
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Research revolving around metal-organic frameworks (MOFs) has rapidly increased in 

recent years following their discovery in 1995, with there being approximately 70,000 

MOF structures reported in the Cambridge Structural database as of 2016.1 The reason 

for this interest can be attributed to the permanent porosity and vast range of structural 

and chemical properties that can be imparted to MOFs, leading to an array of 

applications, from gas storage to drug delivery.   

 

Despite this vast interest, there are very few studies of yttrium based MOFs and 

coordination polymers, and of the few that there are, most of the materials are mixed 

metal, often pairing yttrium with a lanthanide. Following this, a comprehensive study 

into the crystallisation of yttrium frameworks has been conducted, examining the effect 

of coordination modulation on crystallisation. Coordination modulation – addition of 

monotopic linkers as capping agents or crystallisation promotors – is a technique 

routinely implemented in the synthesis of MOFs, most commonly in order to enhance 

crystallinity but has also been shown to control particle size and physical properties. A 

series of six Y-MOFs connected by a single naphthalene dicarboxylic acid linker have 

been synthesised, each showing different porosity and connectivity, and with the 

resultant structures varying depending on the modulator used in the synthesis. This 

study shows the beginning of a vast array of potential new structures depending on 

modulation, and could result in materials of great application. 

 
 
 
 
 
1. P. Z. Moghadam, A. Li, S. B. Wiggin, A. Tao, A. G. P. Maloney, P. A. Wood, S. C. Ward and 
D. Fairen-Jimenez, Chem. Mater., 2017, 29, 2618-2625. 
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Many biomolecular motors catalyze the hydrolysis of chemical fuels, such as adenosine 

triphosphate, and use the energy released to direct motion through information ratchet 

mechanisms. Here we describe chemically-driven artificial rotary and linear molecular motors 

that operate through a fundamentally different type of mechanism.1 The directional rotation of 

[2]- and [3]catenane rotary molecular motors and the transport of substrates away from 

equilibrium by a linear molecular pump are induced by acid-base oscillations. The changes 

simultaneously switch the binding site affinities and the labilities of barriers on the track, 

creating an energy ratchet. The linear and rotary molecular motors are driven by aliquots of a 

chemical fuel, trichloroacetic acid. A single fuel pulse generates 360° unidirectional rotation of 

up to 87% of crown ethers in a [2]catenane rotary motor. We have also investigated ways to 

control the rate of rotation of the chemically fueled molecular motor without modifying its 

structure. This is achieved by varying the temperature, choice of fuel, solvent, and additives. 

This same mechanism has also been applied to molecular pumps. These pumps use the same 

ratcheting units as the rotary motors and can unidirectionally transport components in a linear 

fashion. Recent developments have shown that the pump can be potentially utilized in other 

systems, namely in the transport of macrocycles onto a solid supported pump. 

 
Figure 1 Rotary [2]catenane motor which is driven by pulses of a chemical fuel (CCl3CO2H) 

 
1 Erbas-Cakmak, S.; Fielden, S. D. P.; Karaca, U.; Leigh, D. A.; McTernan, C. T.; Tetlow, D. J.; 
Wilson, M. R. Science 2017, 358, 340. 
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Carbohydrate recognition presents an interesting problem to supramolecular chemists.  It is 

exceptionally challenging, owing to the hydrophilic and hydromimetic nature of carbohydrates.  

Indeed natural lectins, the main class of carbohydrate-binding proteins, tend to show low 

affinities by normal biological standards.  At the same time, it provides an opportunity to 

interface directly with biology - lectins are widely used as tools in glycobiology, but do not 

always possess ideal recognition and/or physical properties.  We have been developing 

receptors for the “all-equatorial” family of carbohydrates (glucose, GlcNAc, cellulose etc.), 

employing designs which incorporate parallel aromatic surfaces (complementary to axial CH 

units) joined by polar spacers.1  The systems have evolved from biphenyl-based structures (e.g. 

1) through monocyclic bis-anthracenes (e.g. 2) to cages built from condensed aromatics (e.g. 3).  

This diversity of structures has lead to useful variations in selectivity, while affinities continue to 

improve.  This lecture will discuss the latest developments in our work, including progress 

towards applications in biomedical and industrial chemistry. 

 
1. T. J. Mooibroek et al. Nature Chem., 2016, 8, 69-74.  P. Rios et al.  Angew. Chem., Int. Ed., 2016, 
55, 3387-3392.  T. S. Carter et al. Angew. Chem., Int. Ed., 2016, 55, 9311-9315.  H. Destecroix et al, 
Angew. Chem., Int. Ed., 2015, 54, 2057-2061.  C. Ke et al. Nature Chem., 2012, 4, 718-723. 

 


