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ABSTRACT

To overcome the low reactivity and solubility of alkali metal fluorides (MFs), various types of phase transfer

catalysts (PTCs) have been developed over the last decades. However, since the fluoride activated by such
PTC sometimes has a strong basicity, it may cause various side reactions such as elimination reaction or
hydroxylation reaction in the nucleophilic fluorination reaction. Also, they may cause separation problems in the
compound purification process. In recent advanced study, various PTCs have been developed to solve these
problem of conventional catalyst. In this review, we would like to introduce three kinds of novel multifunctional
organic catalysts such as bis-tert-alcohol-functionalized crown-6-calix[4]arene (BACCA), easy separable
pyrene-tagged ionic liquid (PIL) by reduced graphene oxide (rGO), and tri—tert-butanolamine organic catalyst.

Key Word: \ \ali metal fluoride.

d: Nucleophilic fluorination, Phase transfer catalysts, Flexible fluoride, ['®F]Fluoride, lonic liquid,

Introduction

At Al d S e S 2he BasighE(fluorinated
biomolecule)®] g Alof7EREoF B w7 Fof, 4
Ao} WheA| A7k 37 1 FollA e W A7k A= AL
Ao 540 53 54 wizof| o5 a2 wstA o A
W 52 ol 011 Qlrk(), 53] PR = TS F9
(PET, positron emission tomography)< ©]-8-3t £-2} o]0]
A HopolA] AN 5942 fluorine—18 (F-18, t1/2=
). ol E23E] Alx A &, 44
7 5 e 9y 25
MFs)S E4A3gH902 AREste] ool alkyl sulfonate
or halide substrates®] &4 B3} ¥-S(nucleophilic

48 s Bl A9

i

& B4 (alkali metal fluorides,

rlo
i
B
e
Iy
i

fluorination reaction)

Q1 Atg)ol| =lshy] gt 7 axbzjolal gofgt
QA Htdolch(@), ey e 34 oMo
o] & (fluoride)} 73t Coulombic 2.2 A3 MF:= 8-7)

l

KN
o

)

=
o

2

£

alfe

e
= %

o
i

A8-3}= nucleophilic fluorination BFZof|A We d
I} gl e g Helth2-4). ole3t BAIE s A3t f1al
ke o H| 2 S = A (crown ether derivatives)2} 2 ok
S 220] AFHo| Zull(phase transfer catalysts, PTCs)7}
NEkE] o $Fo ™ E3] crown ether derivatives?] x4 <1
a2 18—crown—6+= nucleophilic fluorination FHg-ofA4]
MF2} 18—crown—6/MF E£3AE §/dsto] MFo| W3-}
B E FAA7= PICE AHEE 3L 9 chFigure 1A) (5-
7). E3F polar aprotic £j(Z ], CH,CN 2 DMF)oj|A]
18—crown—6/MF £t @442 S8l &2+ a4 dol2o]
ez oz Gl she A Hhg/do] 571l "naked” fluoride

FRYS YK A0R T Leld Uk, e, W

¢

o

Received: December 11, 2017/ Revised: December 21, 2017/ December 24, 2017

Correspnding Author : Prof. Dong Wook Kim, Department of Chemistry, Inha University, 100 Inha-ro, Nam-gu, Incheon 402-751,
Korea. Telephone: +82-32-860-7679, FAX: +82-32-867-5604, e-mail: kimdw @inha.ac.kr

Copyright©2017 The Korean Society of Radiopharmaceuticals and Molecular Probes

116 J Radiopharm Mol Probes Vol. 3, No. 2, 2017



2
G

ry
~}—o-1-——i§m—-1-o~}—
jﬁ

Figure 1. (A) 18-crown-6/MF complex, (B) structure of ionic liquid and (C) tert-
alcohol coordinated “flexible” fluoride.
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Figure 2. Bis-tert-alcohol-functionalized crown-6-calix[4]arene (BACCA) and its
proposed mechanism.
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Figure 3. (A) Nucleophilic fluorination in the presence of BACCA. R = naphthyl. (B) Structure of BACCS and methylated BACCA. (C) Calculated structure of BACCA/CsF

complex.
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Scheme 1. Chemoselective fluorination of base-sensitive substrate using BACCA.
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Figure 4. Pyrene-tagged ionic liquid as a multifunctional organic catalyst for
nucleophilic fluorination.
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Scheme 2. ['®F]Radiofluorination in the presence of PIL.
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Scheme 3. Fluorination in the presence of tri-tert-butanolamine and its proposed
mechanism.
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