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With increasing interest in fluorinated compounds, nucleophilic fluorination reaction has been generally 
used for synthesizing fluorine-containing chemicals. However, alkali metal fluorides (MFs) generally 
have low solubility and reactivity in organic solvent. To overcome these problems, various phase 
transfer catalysts (PTCs) have been investigated. Calix-arene is known as to capture the metal cation(M +), 
and therefore in this review, we would like to introduce several kinds of calix-arene based PTCs, such 
as bis-tert-alcohol-functionalized crown-6-calix[4]arene (BACCA), oligo-ethylene glycol linked bis-tri-
ethyleneglycol crown-5-calix[4]arene (BTC5A), and ionic liquid functionalized calix-arene based 
catalyst, as well as ion-pair receptor crown-6-calix[4]arene-capped calix[4]pyrrole.  
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Figure 1. Structure of  CsF-Crown-6-calix [4]arene-capped calix[4]pyrrole 
complex.
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Figure 2. (A) Bis-tert-alcohol-functionalized crown-6-calix[4]arene(BACCA),
(B) methylated-BACCA.

Scheme 1. (A) Bis-tert-alcohol-functionalized crown-6-calix[4]arene(BACCA),
(B) methylated-BACCA

Figure 3. (A) Bis-tert-alcohol-substituted crown-5-calix[4]arene(BA5C), 
(B) Bis-tert-alcohol-substituted crown-7-calix[4]arene(BA7C), 
(C) Bis-1,1-dimethylbutanol functionalized crown-6-calix 
[4]arene(B3A6C), (D) Bis-1,1-dimethylhexanol functionalized 
crown-6-calix[4]arene(B5A6C)
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Figure 4. Calculated structures of pre-reaction complexes with BACCA  (A) 
and B3A6C (B) in t-butyl alcohol. Distances are shown in Å

Scheme 2. 18F fluorination in the presence of BTC5A
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Figure 5. (A) Bis-triethylene glycolic crown-5-calix[4]arene(BTC5A), 
(B) Bis-hexaethylene glycolic crown-5-calix[4]arene(BHC5A), 
(C) M-BTC5A
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Figure 6. (A) Contrastive ionic liquid 1, (B) Di-substituted ionic liquid based 
calix-arene 2, (C) Tetra-substituted ionic liquid based calix-arene 3

Scheme 3.  Investigation of catalytic activity of promoters in H2O
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