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Abstract The complexation between the novel water-soluble cylindrical macrotricyclic host and paraquat guests in both
solution and solid state was investigated in detail. It was found that the host could form 1 : 1 complexes with paraquat salts in
water solution and solid state. Interestingly, the complexation and decomplexation of the complexes between the host and the
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guest could be achieved by changing the pH of the solution, and the process could also be observed by naked eye.
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Figure 1 Chemical structures and proton designations of host 1
and guests 2~7
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Figure 2 Partial '"H NMR spectra (300 MHz, 298 K) in D,O of
(a) free 1, (b) 1 and 1.0 equiv. of 2, and (c) free 2 ([1]o0=4.0
mmol/L)
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Table 1 Summary of the stoichiometries and association con-
stants of the complexes

Complex  Stoichiometry (H : G) K,/(mol '+L)

12 1:1 (1.1£0.07)x 10*
13 1:1 (1.740.14) X 10°
1+4 1:1 (2.54+0.12) X 10°
1+5 1:1 (3.7£0.20) X 10°
1+6 1:1 (1.240.02)x10*
1+7 1:1 (3.54+0.06) X 10°
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Figure 3 Partial "H NMR spectra (300 MHz, 298 K) in D,O of
(a) free 1, (b) 1 and 1.0 equiv. of 6, and (c) free 6 ([1]o0=4.0
mmol/L)
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Figure 4 Partial '"H NMR spectra (300 MHz, 298 K) in D,0 of
(a) free 1, (b) 1 and 1.0 equiv. of 7, and (c) free 7 ([1]o0=4.0
mmol/L)
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Figure 5 Crystal structure of complex 12 (a), (b) top view and (c) side view
Solvent molecules, Na* counterions, Br~ and hydrogen atoms were omitted for clarity
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Figure 6 Partial '"H NMR spectra (300 MHz, 298 K) and imag-
es in D,O of (a) 1 and 1.0 equiv. of 2, (b) after addition of 2.0 pL
DCI (20 wt%) to a, and (c) after addition of 1.0 puL NaOD (40
wt%) to b ([1]y=4.0 mmol/L)
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