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ABSTRACT

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.

Key Word: Nucleophilic fluorination, Phase transfer catalysts, Calix-arenes, Organic catalyst,

Alkali metal fluoride.
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Figure 1. Structure of CsF-Crown-6-calix [4]arene-capped calix[4]pyrrole
complex.

GHEAX-A 3)E EA(Single-crystal X-ray diffrac-
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SO ZH crown-6-calix[4]arene-capped calix[4]pyrrole”}
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Figure 2. (A) Bis-tert-alcohol-functionalized crown-6-calix[4]arene(BACCA),
(B) methylated-BACCA.
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Scheme 1. (A) Bis-tert-alcohol-functionalized crown-6-calix[4]arene(BACCA),
(B) methylated-BACCA
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Figure 3. (A) Bis-tert-alcohol-substituted crown-5-calix[4]arene(BAS5C),
(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)

Oligo—ethylene glycol0] HZAE
calix-arene 7|8t R7| Z04Q! bis—trieth-
yleneglycolic crown—5-calix[4]arene
(BTC5A)
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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 A
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&S H31A, o] A= ethylene glycol®] A& Ao|7}
2o ol 2 AL FA) S HolFRT AUk S
2ol s Rlsty] flsfiA getol] OH7| thAl
W77} 24 3h= M-BTCSA E3F 9j9} 535
uorination ¥kgo] W=t 1 A3} ¥R AlZtolt
FAd=0] Hl& SHollA BTCSAR T $4] 55t 23&
A3, o]F Boll Ute] OH7|7} F -9 F4dot=
Zg}o] Sx2 fluorination reaction©]] 5 Q 9F 9 5H2 §H
o

ol
=2
AT ERL F-18 EA] HESOIM T ¢35 S 24

¢

il

=

ol

o

144 ) Radiopharm Mol Probes Vol. 7, No. 2, 2021
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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(BHCSA),
(C)M-BTC5A

Scheme?2. '°F fluorination in the presence of BTCSA

18F/ H,0, BTC5A o 185

O _~_OMs ~N
K,C05 CHLCN, 100 °C, 20 min

0|24 MHx|(ionic liquid)7t ZEHE
calix—arene 7|82 £7| AX0| =0}

o]24 MA(ionic liquids, ILs)= -3-7]%(organic
salt) O = ThQFRt 1$H W3ofl &5 JltH27). £9]
nucleophilic fluorination ¥+8-0f| A ILs2 PTC 3 g2
AT A8, Ye AFHOHE ol gl
calix-arene 72| ol ILs7} A= 0] e M2
$7] 40] 2512 elSithFigure 6). o] 20]
TE G A+517] Y3l p-nitrochlorobenzene substrate
9} KFE 0]-8-3} nucleophilic aromatic fluorination©]] 1, 2
E=3 20 EE AREE A E B ar5HIth(Scheme 3).
1 SHHES PTC 202 B40] 79| QA oA S
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¥ ILO] Ago] AAAQ S 29| MS AL

& A 8o PTC &35 E Ikl Hshal 3]th(29)




)

© 1R
A

1 2

Br

° g,
@
3

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

promoter

MF, HZO
NO,

Scheme3. Investigation of catalytic activity of promoters in H20

Conclusion

E4 315}E(fluorinated compounds)2] E-&A4Jo| A
FE2 9 "o ™A flyorine-containing chemical®] /9]
F242 B8 27119 W B4} (uckeop-
hilic fluorination reaction)?] 7} tfEZ 02 o]&F
ATt B4 FFY(fluorine source) O &2 ARE-E]+= MFsO]
o 854 vhSAS HolA EWHA olF sds]
93 PTCs7} 7H4t=]7] A&, chekst 259] PTC7}
S+ =] 9l ). SR YFPTC O] 2] 5) ¥H=-0] R naked fluoride:=
2 971 45 7H71= siA LstA| 9= AXE 7IA
27]% 3t} o]of ma} & Fof|Aj= calix-arene 7|1t
ion-pair receptor= ZF-25l= crown-6-calix[4]arene-capped
capped calix[4]pyrrole,-5-7] PTC &1l 2 A] Z-8-5<=bis-tert-al-
cohol-functionalized crown-6-calix[4]arene(BACCA), chain
length modification®] Yo\t bis-tert-alcohol functionalized
crown-calix[4]arene,oligo-ethylene glycolo] HZ% bis-trieth-
ylene glycolic crown-5-calix[4]arene(BTC5A), L3 ionic
liquid7} 23 calix-arene F-2S 7M1= SUE A7
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