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Abstract A novel water-soluble block polypseudorotax-

ane (4) was synthesized in water from cucurbit[n]uril

(n = 6), designated as CB[6], and a block copolymer of

methoxy poly(ethylene glycol)-b-poly-[N1-(4-vinylbenzyl)-

pentane-1,5-diamine dihydrochloride]-b-methoxy poly(eth-

ylene glycol) (P3). Driven by the hydrophobic/hydrophobic

interaction and the association between the diamine and

glycoluril units, CB[6] beads are localized on the pentam-

ethylene units in the side chains of P3 as found by NMR

studies. The degree of threading, i.e., the average number of

CB[6] beads per repeat recognition unit of P3, can be

controlled from 0.25 to 1.0 by varying the amount of CB[6]

added. This molecular feature leads to interesting aggre-

gation behavior of the polypseudorotaxanes in aqueous

solutions, as revealed by dynamic light scattering mea-

surements, transmission electron microscopy observations,

ultraviolet/visible spectroscopy (UV–vis) and fluorescence

spectrometry. The average hydrodynamic radius (Rh), the

intensity of UV–vis absorption band and the fluorescence

intensity (If) of the block polypseudorotaxanes in solution

increase with the increasing of threaded CB[6]. With the

solution temperature increasing, the size of the aggregates

in water increased and the fluorescence intensity (If) of the

solution decreased, which shows the polypseudorotaxanes

can sensitively respond to temperature changes. This opens

the door for the application of the block polypseudorotax-

anes in various fields such as drug delivery and controlled

release.
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Introduction

Polypseudorotaxanes consisting of cyclic rings and poly-

meric chains [1–3] have attracted tremendous interest from

researchers, because they are widely used as components in

functional supramolecular materials [4–6], which have

great potential in a number of applications including the

preparation of drug delivery systems [7–9], biochemical

sensors [10–12] and materials for separations [13–15].

Main- and side-chain polypseudorotaxanes are the two

polypseudorotaxanes types [16, 17]. Due to their ability of

host–guest complex formation with various hydrophobic

molecules, cucurbits[n]urils (CBs, n = 5–9) have been

widely used as ring segments to construct the main- and

side-chain type of polypseudorotaxanes [18–20].

Cucurbit[n]uril (n = 6), designated as CB[6], a large-

cage compound composed of six glycoluril units, has a

hydrophobic cavity which is accessible through two iden-

tical carbonyl-fringed portals [21]. CB[6] is easily syn-

thesized, highly symmetric and has a high chemical and

thermal stability [22–24]. Bearing a hydrophobic cavity

and polar carbonyl groups at the portals, CB[6] can form

stable host–guest complexes, typically pseudorotaxanes,

with a variety of guest molecules including protonated

H. Wang � X. Ren � M. Wang � Y. Tan (&)

School of Chemistry and Chemical Engineering, Shandong

University, Jinan 250100, Shandong, People’s Republic of China

e-mail: ybtan@sdu.edu.cn

H. Wang � X. Ren � M. Wang � Y. Tan

Key Laboratory of Special Functional Aggregated Materials,

Ministry of Education, Jinan 250100,

People’s Republic of China

Y. Zhu

State Key Laboratory of Offshore Oil Exploitation, CNOOC

Research Institute, Beijing 100027, People’s Republic of China

Iran Polymer and

Petrochemical Institute 123

Iran Polym J (2012) 21:783–792

DOI 10.1007/s13726-012-0082-6

https://link.springer.com/article/10.1007/s13726-012-0082-6


