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Influence of potentially inequivalent chromophores  

 

Figure S1 displays the excitation spectrum of thread free-3. The resonances observed in 

the excitation spectrum of this thread have the same width as the resonances observed for 

thread free-2. This is remarkable since the chromophore of free-3 is one, unique, phenyl 

group, as opposed to the four phenyl groups that form the chromophore of free-2. The 

observation that the excitation spectrum of the two molecules nevertheless shows the 

same broad features proves that the width of these resonances does not find its origin in 

the inequivalence of the four phenyl groups in free-2. 
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Figure S1. Excitation spectrum of thread free-3 in the 37,300-38,150 cm-1 region.  
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Computational details 

All calculations have been performed with the Tinker program[1] and the MM3 force 

field[2]. The combination of the two methods has provided insight in many of the 

properties of this class of molecules[3-5]. Recent applications have ranged from dynamics 

in the solid state[3], during the self-assembly[4], and in solution[5]. 

 



Rijs et al…. Shaping of a Conformationally Flexible Molecular Structure….4 

Dissociation of the macrocycle 

 

The present experiments employ dissociation of a photocleavable macrocycle to generate 

the molded-2 thread from rotaxane 1. This photodissociation process has been studied in 

more detail by mass-resolved two-photon ionization experiments on the bare macrocycle 

seeded into a supersonic Ar expansion by laser-desorption.  

 

The top trace of Figure S2 displays the time-of-flight mass spectrum after non-resonant 

two-photon ionization with 193 nm photons of a high-intensity ArF laser. The spectrum 

shows a clear peak at m/z=532, proving that we can indeed seed the macrocycle intact 

into the molecular beam, and that the molecular ion of the macrocycle is a relatively 

stable species. Although the spectrum displays a number of other peaks as well, the only 

species deriving from the macrocycle turn out to be the bands detected around m/z= 250 

and 266. The width of these two bands is significantly larger than of the other bands. 

This indicates that they are associated with metastable species that are formed after 

ionization of the macrocycle during the flight time to the detector. The peaks observed in 

the 100-150 amu region are not caused by the macrocycle. Separate experiments on the 

bare graphite sample bar reveal that they find their origin in the sample bar. Ionization of 

the carrier gas Ar is responsible for the large peaks at 39.9 and 19.9 amu. 

 

The middle trace of Figure S2 shows the time-of-flight spectrum of the macrocycle after 

excitation at 265 nm. Apart from two minor peaks that derive from contaminations in the 

tubing from previous experiments, the spectrum does not show any signal at all. We can 

thus conclude that (a) absorption of 265 nm photons leads to photodissociation of the 

macrocycle with near-unit efficiency, (b) direct two-photon ionization of the macrocycle 
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cannot compete with this one-photon dissociative absorption process, and (c) the 

photodissociation products cannot be ionized with the employed 265 nm laser beam. 

 

Figure S2. Photoionization mass spectra of the laser-desorbed, jet-cooled photocleavable 
macrocycle of rotaxane 1 after (a) non-resonant two-photon ionization at 193 nm, (b) 
excitation at 265 nm, which does not lead to detectable ionic species, and (c) excitation at 
265 nm that is probed about 100 ns later by an ArF laser pulse at 193 nm. 
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In the bottom trace of Figure S2 we excite the macrocycle at 265 nm and probe the 

products with a 193 nm laser beam. However, similar to analogous experiments on 

rotaxane 1, we only observe a depletion of the peak at the mass of the macrocycle and the 

small peaks at 250 and 266 amu, but no additional peaks that might clarify the detailed 

dissociation pathway of the macrocycle. 
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