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Interaction and Supramocular Self-Assembly of Cucurbit[7]uril with
2,2'-(Heptane-1,7-diyl) Dibenzimidazolium Chloride

Chen, Minghua”  Xue, Saifeng”  Tao, Zhu**
(“ Key Laboratory of Macrocyclic and Supramolecular Chemistry of Guizhou Province, Guizhou University, Guiyang 550025)

Yi , Junming®”’
(® College of Biology and Chemistry, Xingyi Normal University for Nationalities, Xingyi 562409)

Abstract The interaction and supramolecular self-assembly of cucurbit[7]uril (Q[7]) with 2,2'-(heptane-1,7-diyl) dibenzim-
idazolium chloride (SBHLY) in aqueous solution were investigated by '"H NMR spectroscopy, fluorescence spectroscopy in de-
tails. The pK, shift of guest in the presence of Q[7] was first investigated in order to decide the pH of medium condition for
investigation of host-guest interaction and supramolecular self-assembly. "H NMR spectroscopy analysis revealed that Q[7]
included the alkylene chain of guest and formed a simple 1 : 1 host-guest binding model complex at a low rate of Ng7)/Nspu,
while at higher ratios of Q[7] to guest, two host Q[7] prefer to include the benzimidazolyl moieties of guest and formed a
dumbbell shape inclusion complex. The typical reversible interaction modes were controlled by concentration of the ratio of
host and guest, and the process was further conformed by fluorescence spectroscopy technology. The single X-ray crystal
structure analysis showed a 1 : 1 host-guest inclusion complex in which the alkyl chain of SBHt was folded in order to effec-
tively interact with Q[7] through ion-dipole interactions and hydrogen bonding.

Keywords cucurbit[7]uril; 2,2'-(heptane-1,7-dily)dibenzimidazolium; interaction; supramolecular self-assembling; crystal
structure
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Figure 1 Structures of host Q[7] and guest SBHt
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Figure 2 UV pH titration of SBHt and 1 : 1 Q[7]/SBHt inclu-
sion complex at A=276 nm
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Figure3 (A) 'H NMR spectra (400 MHz, D,0) of SBHt and (B) the possible interaction models in the presence of Q[7]
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Figure 5 X-ray crystal structures of (a) Q[7]/SBHt complex and
(b) free SBHL, stacking of (c) free SBHt and (d) Q[7]/SBHt com-

plexes
Hydrogen atoms are omitted for clarity
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Table 1 Crystal data of Q[7]-SBHt complex

C126H184N64O05,Cly
3569.17 g/mol

Empirical formula
Formula weight

Temperatur 293(2) K
Wavelength 0.071073 nm
Crystal system Orthorhombic
Space group Pcca

Cell dimension a=2.5972(4) nm
b=2.4202(12) nm
¢=2.6068(13) nm
a=90.00°
£=90.00°
7=90.00°

Volume 16.386(4) nm’

V4 4

Scan range by ¢ 0.84°~25.10°

Intervals of reflection indices —30<<h<30
—28<k<27
—29</<30

Density(calculated) 1.447 g/em®

Absorption coefficient 0.176

F(000) 7488

Unique refines 14591

Obsd refines 8851

Parameters 1078

Final R indexes [ /1>20(])] 0.1207

Final R indexes (all data) 0.3408

HENA Rl (Supporting Information) %4k SBHt Jz H. 5
QU71AHELAE i) a2 2004 . X LA L AT DL 4 2 AT
WX ki (http://sioc-journal.cn/) b %%,
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