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Gradient Enhancement of Supramolecular Organic Framework for
Solubilization of Hydrophobic Molecules by Two
Molecular Containers in Water
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Abstract Many functional organic molecules have very low water-solubility, which remarkably limits their practical applica-
tions. The inclusion of water-soluble hosts has been demonstrated as an important strategy to increase the water solubility of
organic molecules. However, this strategy usually requires high concentration for the hosts to realize efficient solubilization of
guest molecules. Herein a new strategy of gradient solubilization by utilizing a water-soluble porous supramolecular polymer
to adsorb or enrich molecular containers to increase their efficient concentration in a confined space is reported. For this aim, a
cationic water-soluble supramolecular organic framework was used to include an anionic calix[5]arene or an anionic acyclic
cucurbituril. In this way, the supramolecular organic framework was revealed to exhibit significant gradient enhancement for
the solubilization of the calix[5]arene host for Ceo, C70, ferrocene, 1,1'-dimethylferrocene and 1,1'-dibromoferrocene, and the
solubilization of the acyclic cucurbituril host for paclitaxel, docetaxel and cabazitaxel.
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Figure 1 Formation of SOF-1 from T1 and CB[S8], and the
structures of compounds T1, CB[8], M1, CLX and ACB
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Figure 2 Change of the fluorescence spectra (450 mmol/L) of
SOF-1 ([T1]=62.5 umol/L) with the addition of (a) CLX and
(b) ACB in water at 25 °C

[Anion]: the anionic concentration of CLX and ACB, [Cation]: the cati-
onic concentration of monomer T1 in SOF-1
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Figure 3 Zeta potential of SOF-1 versus [Anion]/[Cation]
[Anion] and [Cation] represent the ionic concentration of CLX, ACB or
SOF-1
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Figure 4 UV-Vis spectra of the solutions of SOF-1 ([T1]=5

mmol/L) and CLX (1 mmol/L) and their mixtures with saturated
(a) Ceo or (b) Cro in water at 25 °C
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Figure 5 (a) Solubility of Ceo, Cro, ferrocene (Fc), 1,1'-dime-
thylferrocene (DMFc) and 1,1'-dibromoferrocene (DBFc) in the
aqueous solutions of SOF-1 ([T1]=5.0 mmol/L)/CLX (1.0
mmol/L), T1 (5.0 mmol/L)/CLX (1.0 mmol/L), SOF-1 ([T1]=
5.0 mmol/L)+PPSS (p-phenolsulfonic sodium, 5.0 mmol/L) and
NaCl (40 mmol/L)/CLX (1.0 mmol/L). (b) Solubility of Paclitax-
el (PTX), Docetaxel (DTX), Cabazitaxel (CTX) in SOF-1
([T1]=0.5 mmol/L)/ACB (0.5 mmol/L), ACB (1.0 mmol/L) and
water
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R FR T, iR R AR BN R R R 24
AL FTIMAEA R il m (g, — N 1.0 mg), 45
TR FEICN M (g/mol). TR LL 0.8 wm £x0iE
eI UE, AEYICUEB ALK T e NP m e,
NG, EARZE V (L, —N 10.0 mL). EHVARR
TR FE A 28 =77 W O R E N ¢ (mol/L).
KIERSARFA Ve (L), MZKEE P EZREIIKEE o
(mol/LYAT LLH _EIR A =01 TH A .
325 ZRMA-A-Q"-BTAL)FR)-1-F A arr 4y
2 (M1) 4

(2-(4-(ME BT -4-F5) R A JE) O B B R R AL T g )
(0.1 g, 0.32 mmol)575{R(0.1 g, 0.59 mmol)iFf# T N,N-
I H T (DMF) (5 mL)H. 80 °C R 12 h, L
BRI, Fris AR AR T =& 5E(S mL), AR
IR R LB mL), =R AiPE 24 h BRI E,
M8 @ E T 1%, AEaEEEY M1
(66 mg, 55%). m.p.>280 °C. 'H NMR (400 MHz, D,0) ¢:
8.67 (d, J=6.4 Hz, 2H), 8.12 (d, J=6.4 Hz, 2H), 7.84 (d,
J=8.8 Hz, 2H), 7.50~7.26 (m, 5H), 7.10 (d, J=8.4 Hz,
2H), 5.63 (s, 2H), 4.28 (t, J=5.5 Hz, 2H), 3.37 (t, J=5.5
Hz, 2H); 3C NMR (100 MHz, D,O) &: 161.1, 155.9,
143.9, 133.2, 130.0, 129.8, 129.6, 128.9, 126.8, 124.0,
115.7, 64.2, 63.5, 38.9. HRMS-ESI calced for CaHyN,O
[M—H]" 305.1654, found 305.1650.

HBh#1 Kl (Supporting Information) %1k & %5 [
BT RARI 6T E, SOF-1/CLX X — Ak (R VA i1 4 4k
T BRI ) ML AZREVE . X SepA kAT DA G 3 AT
I 3t (http://sioc-journal.cn/) L. N %K.
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