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In the present communication, the fragmentation of the gas-phase furan 

molecules in collisions with the H3
+ and C+ cations has been measured by 

exploiting collision-induced emission spectroscopy (CIES). In particular, the 

formation of the OH(A2Σ+) radicals has been observed among other 

fragments. Because they are not structural components of furan molecules, 

observation of their A2Σ+→X2Π bands indicates the intramolecular hydrogen 

migration prior to the cation-induced dissociation. The present results show 

that the cation-induced isomerization is possible in furan and depends on the 

particular projectile. The dissociation mechanisms leading to the OH 

formation are also discussed. 
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FRAGMENTATION SPECTRA 

 

The figure shows the high-resolution 

optical fragmentation spectra measured 

for collisions between the H3
+ and C+ 

cations and furan molecules. Both spectra 

show spectral features of the molecular 

OH(A2Σ+→X2Π) ν = 0, and 

CH(C2Σ+→X2Πr) ν = 0 bands. The 

spectrum obtained in the H3
+ collisions 

(a) contains a much weaker signal than 

that obtained for C+ impact (b). 

Moreover, the relative intensities of the 

features in both spectra are different.  

 

 



ISOMERIZATION  MECHANISMS 

 

The figure shows the most likely isomerization 

pathways leading to the production of OH 

fragments [1], [2]. An H transfer from C(2) to 

O(1) may occur through three transition state 

structures (TS structures in the figure). The 

most likely mechanism in the OH formation 

involves the reaction pathway showing the 

lowest energy barrier located just 2.66 eV 

above furan canonical form and implies 

simultaneous 2,1- and 3,2-H shifts 

accompanied by a single C(2)–O(1) bond 

rupture (the lowest TS structure in the figure). 

Then this transition state structure can 

rearrange into two minima of the PES, i.e., 

stable alkyne−alcohol structures differing in 

energy by 0.12 eV [1]. Both open-ring 

molecules develop the –OH side terminal, 

which can serve as the last step in OH release.  

 



SUMMARY 

 

The most recent calculations [1], [2] predicted significant furan isomerization associated with 

the movement of hydrogen atoms alongside the furan's skeleton. Up to now, any of the 

suggested pathways have been observed to the best of our knowledge. In the present work, the 

fragmentation of the gas-phase furan molecules in collisions with the low-energy cations has 

been measured by exploiting collision-induced emission spectroscopy. In particular, the 

formation of the OH radicals has been identified among the fragmentation products. Because 

these radicals are not structural components of furan molecules, observation of their emission 

bands implies an isomerization process involving the intramolecular hydrogen migration prior 

to the cation-induced dissociation, thus confirming the calculations. 
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