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Background: we have developed the phosphorous 
cavitands which enabled us to achieve catalytic 
selective transformations.
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Conjugate Addition
De-aromatization

Re-aromatization

Approach to a catalytic cavitand as a phosphoric 
acid ester tethered to a tri-quinoxaline-spanned 
resorcin[4]arene.
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Synthesis of a tri-quinoxaline-spanned resorcin[4]arene-
based phosphoric acid ester was performed.
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pKa ~1.39 for diethyl phosphate: L. D. Quin, A Guide to Organophosphorus Chemistry, 
Wiley, New York, 2000, chap. 5, pp. 133-165. (pKa 5 ~ 6 for pyridinium salt)



Selected bond lengths [Å]: 
P1-O9 1.469, P1-O10 1.474.

Crystallographic analysis revealed the inclusion of a 
pyridine moiety via the acid-base pair.
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CCDC-1875354: the data can be obtained free of charge from The Cambridge Crystallographic Data Centre. Triclinic, space 
group P-1, colorless, a = 13.6025(4) Å, b = 18.7915(7) Å, c = 19.1394(7) Å, α = 93.895(7)o, β = 106.371(8)o, γ = 105.465(7)o, V 
= 4469.4(4) Å3, Z = 2, T = 173 K, dcalcd. = 1.207 g cm-3, μ(Mo-Kα) = 0.094 mm-1, R1= 0.0914, wR2= 0.2331, GOF = 1.012.
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Two-walled cavitands in trans- and cis-versions were 
successfully prepared along with 1H NMR analyses.



Cavitands catalyzed the conjugate addition reactions.
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Host-guest complexes reversed the product distribution!
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Summary
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