
Accepted Manuscript

Title: Selective recognition of aromatic hydrocarbons by
endo-functionalized molecular tubes via C/N-H···π
interactions

Authors: Guo-bao Huang, Wei-Er Liu, Arto Valkonen, Huan
Yao, Kari Rissanen, Wei Jiang

PII: S1001-8417(17)30241-3
DOI: http://dx.doi.org/doi:10.1016/j.cclet.2017.07.005
Reference: CCLET 4123

To appear in: Chinese Chemical Letters

Received date: 15-5-2017
Revised date: 14-6-2017
Accepted date: 4-7-2017

Please cite this article as: Guo-bao Huang, Wei-Er Liu, Arto Valkonen, Huan
Yao, Kari Rissanen, Wei Jiang, Selective recognition of aromatic hydrocarbons by
endo-functionalized molecular tubes via C/N-H···� interactions, Chinese Chemical
Lettershttp://dx.doi.org/10.1016/j.cclet.2017.07.005

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.cclet.2017.07.005
http://dx.doi.org/10.1016/j.cclet.2017.07.005


 

Communication 

Selective recognition of aromatic hydrocarbons by endo-functionalized molecular 
tubes via C/N-H⋅⋅⋅π interactions 

Guo-bao Huang a,b,c, Wei-Er Liu c, Arto Valkonen d, Huan Yao c, Kari Rissanen d, Wei Jiang c,  
a College of Chemistry and Food Science, Yulin Normal University, Yulin 537000, China 
b College of Chemistry and Environmental Engineering, Shenzhen University, Shenzhen 518060, China 
c Department of Chemistry, South University of Science and Technology of China, Shenzhen 518055, China 
d Department of Chemistry and Nanoscience Center, University of Jyvaskyla, Jyvaskyla, P.O. Box 3540014, Finland 
 
 
Graphical abstract 

 

Aromatic hydrocarbons can be selectively recognized by four endo-functionalized molecular tubes through C/N-H⋅⋅⋅π interactions 
in nonpolar media with binding constants up to 1580 L/mol. 
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Molecular  recognition  of  aromatic  hydrocarbons  by  four  endo‐functionalized 

molecular tubes has been studied by 1H NMR spectroscopy, computational methods, 

and  single  crystal  X‐ray  crystallography.  The  binding  selectivity  is  rationalized  by 

invoking shape complementarity and dipole alignment. The non‐covalent interactions 

are proved to predominantly be C/N‐H⋅⋅⋅π interactions. 
Keywords: Macrocycles 
Aromatic hydrocarbon  
Molecular recognition  
Host-guest chemistry  
Hydrogen bond  
 

Molecular recognition [1] is the basis of numerous biological phenomena and synthetic supramolecular chemistry, and plays pivotal 

roles in sensing, assembly, transport, and catalysis. During the last half of a century, most of the attention has been paid to molecular 

recognition of ions and functional molecules, and less synthetic receptors can selectively recognize hydrocarbons through non‐covalent 

interactions in nonpolar media [2]. 

Aromatic hydrocarbons [3] are probably the largest and most structurally diverse class of organic molecules known, representing a 
wide range of molecular sizes and structural types. This class of molecules are considered to be highly carcinogenic [4]. Detection and 
removal would require efficient receptors. However, synthetic receptors for aromatic hydrocarbons are still rare [5-7]. In the crystal 
structures of these molecules, three interaction geometries are possible (Fig. 1a). But parallel-displaced π⋅⋅⋅π interaction [8] and edge to 
face C-H⋅⋅⋅π interactions [9] are the preferred geometries. Among the known synthetic receptors for aromatic hydrocarbons, π⋅⋅⋅π 
interaction and/or charge-transfer interaction are often harnessed and cyclophane structures are employed to position two aromatic 
subunits in parallel and in a well-defined distance for the intercalation of planar aromatic hydrocarbons (Fig. 1b). The prominent examples 
are Stoddart’s ExBoxes and ExCages [6], and Würthner’s perylene bisimide cyclophanes [7]. In contrast, biological receptors used C/N-
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