J Radiopharm Mol Prob 2016;2(1):17-21
ISSN 2384-1583

JRMP

Joumal of Radiopharmaceuticals and Molecular Probes Vol. 2, No. 1,2016

Development of diverse fluorides source for applicable F-18

radiofluorination method

Su Hong Park, and Dong Wook Kim*

Department of Chemistry and Chemical Engineering, Inha University, Incheon, Korea

ABSTRACT

Alkali metal fluoride sources (MFs) such as potassium fluoride (KF) have been widely used as a fluoride

source in the nucleophilic displacement reaction. However, they have low solubility and nucleophilicity in
most of the organic solvents. Bulky fluoride sources such as tetrabutylammonium fluoride (TBAF) were sub-
stituted for MFs to improve these properties. However, hygroscopic property of TBAF makes it less con-
venient for handling as well as its strong basic property can make the side-reaction occur. Recently, novel
fluoride sources have been developed to solve these problems. In this paper, we would like to introduce co-
ordinated fluoride sources as a new fluoride sources such as tetrabutylammonium tetra(t-butyl alco-
hol)-coordinated fluoride, crown ether metal complex fluoride, and various bulky alcohols coordinated fluo-
ride complexes. In particular, bulky alcohol coordinated fluoride source could generated by the controlled
hydrogen-bonded of fluoride with alcohols and these fluoride sources have better stability and reactivity with
showing low hygroscopic property. The study of these fluoride sources will help to understand the character-
istic of ["®FIfluoride for increasing the radiochemical yield in the ["F]radiofluorination.

J Radiopharm Mol Prob 2(1):17-21, 2016

Key Words: Nucleophilic fluorination, Fluoride source, Flexible fluoride, [18F]fluoride, t-alcohol media,

phase transfer catalysts

Introduction

Huorine® ZL7)7F 2411 417 24288 3 % 9
tl=o] ofehd], Aashd g g2l A
woF 5 ole] 7HA] He} Hopoll A B whS i
(1). E3] A 59d4 2l fluorine-18 (F-18, f1,= 109.8
min)> A7) 4ol 99} 7o o8-8 oFAx} HFE o
&9 (positron emission tomography, PET)of Zo| AT
I QUEH2-4). F-18E FAS] fsiAe Mg xeits
(nucleophilic substitution reaction)S £=2 o]-&3tt}. 314 4
ol "I © 2 = alkali metal fluorides (MFs)7} ©]-8-%| ¢ %] qt
ol tF-E2 {78l =t 882}t nuceophilicity
7} Yol nudeophilic fluorinations =t ¥+3-9] SHA|7}

12

Sid

o
N

I
o)

AATH5,6). ©] HE ZFE37] I3 tetrabutylammonium
fluoride (TBAF)2} 22 bulky tetraalkylammonium fluorides
2} crown ether@} 722 phase transfer catalysts (PTCs)7} 7H
LE AL o] F o]gste] Ealleet Hhde S7HAIZH
(7.8). PICs2] Ye]& di3E43] oI 18-crown-65 ©]-8-3}
o] A} alkali metal cation2- 18-crown-67} Zfof=0 2
A A2 ] fluoride ©] 2] ¥Hg-/J3} B s S7HA

FL ZujE dhrh(Figure 1A). o2 ¥ dhtel of
3291 PTCQITBAFZ} nucleophilic fluorination®]| 4] fluoride
source® o] AME-E|o] 2FTH(Figure 1B).

e TBARE Za|4o] AM ThEsl7} oleig wat
ofiet @71mst e whA) AEiido] HojA ol

s

LT} e HARZe] Wo| A We 45

i T

Received June 2, 2016 / Revised June 20, 2016 / Accepted June 20, 2016

Corresponding Author: Dong Wook Kim

Department of Chemistry and Chemical Engineering, Inha University, 100 Inha-ro, Nam-gu, Incheon 22212, Korea

Tel: +82-32-860-7679, Fax: +82-32-867-5604, E-mail: kimdw@inha.ac.kr

Copyright (© 2016, The Korean Society of Radiopharmaceuticals and Molecular Probes

www.ksramp.orkr 17



Su Hong Park, et al

HolErh9). o] 22 & F5317] $18f anhydrous TBAF
(TBAFumh) 2} tetrabutyl-ammonium triphenyldifluorosilicate (TBAT)
7F A= ATHO,10). TBAF = Al 58 o B2 2%
o= W= Z PR s H719] AdEo] dolgl
tH11). 18]a1 TBAT= TBAFX.CTH ¢7]9] AZo] tia
oF RAINE TpFo] o W WS HojFqlal
HEo] ol AYe vhe2AS AR dch9). olet
e o] 82 A2 fluoride source?] 7fdho| Q34T
o|AFA 9] fluoride source®] ZACE A HAE= £L& nu-
cleophilicity S 7}Al= Zolal & WA= [-7]-8vwiolA F
< B=E 7HAlE Aolm Al WA £ O == anhy-
drous reactionS ¢J3l] dehydrated stateE 7}A]&= 7, 22|12
At 2 thf ] e W RS 7= Aot
(11). E20 A= o2gt o] ARl =& 7HAAL Ql= 3

7}A19] fluoride sourceE A7H8FaIA} ek

=24 3582 2 Mtetrabutylammonium
tetra(t-butyl alcohol)-coordinated fluoride

TBAF(t-BuOH)s= Figure 2A° X2} o] A4 17d&

Figure 1. Conventional reactive “naked” fluoride by PTC effect. (A)
18-crown-6/MF and (B) TBAF. PTC, phase transfer catalysts; TBAF, tet-
rabutylammonium fluoride.
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Figure 3. (A) Comparison of the hygroscopic property of TBAF(+-BuOH),
and TBAF. (B) Result of fluorination reaction using TBAF(t-BuOH)a.
TBAF, tetrabutylammonium fluoride.

Figure 2. (A) Preparation of TBAF(t-BuOH)4 and (B) its X-ray crystal structure. TBAF, tetrabutylammonium fluoride.

18 J Radiopharm Mol Prob Vol. 2, No. 1, 2016



7120 W= tert-alcohol- 8wl EAF}-S-0]L} crown
ethers 0] 83 E43) vWl-S H} ] 22 wuk8Ao] &
= 2 T 4 Uk g&o] A4 A ol Al
TBAF(BUOH) 7} A2 052 o} #1& oFe] RAMEHS:
ASPAA WhSo] A
A Lo A= oFg# 9l G229} anhydrous reaction condition
)| 4] dehydrate AE| S G-R|8}7 WO 2T} W 47

l

.
o
£
=
=

ﬂl

E‘I‘M

A
T=25°C
humidity: 50%
amount: 250 mg
after 15 min
TBAF [18-C-6K][F]
B 2 ivof F~
equiv of F~ source
RO/\/\OM q - - RO/\/\F
1 CH3;CN, 100 °C 2
< 1004 --eoeee e Weceeseeeniiiiane. -
= |\
£ [
.% 75+ \ -# onlyKF
£
o \‘ == KF with 18-crown-6
g 50 % - [18-C-6K][F]
5 iy
£ \
\
g 25+ {“: ~—
§ '\._.:\ -
7] =T
0 T T e
0 2 4 6
time (h)

Figure 4. (A) Comparison of hygroscopicity of [18-C-6K][F] and TBAF.
(B) Reactivity of [18-C-6K][F], conventional KF/18-crown-6, and only KF.
R = naphthyl. TBAF, tetrabutylammonium fluoride.

Table 1. Nucleophilic Fluorination using [18-C-6M][F]
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Entry [18-C-6M][F] Solvent Time (h) 3 2 3 2
1 [18-C-6K][F] t-amyl alcohol 1 - 98 -
2 [18-C-6Cs][F] CHsCN 3 - 90 trace 9
3 [18-C-6Rb][F] CHsCN 4 - 89 trace 8
4 [18-C-6Na][F] CHsCN 12 100 - - -
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Figure 5. Bulky alcohol - fluoride complexes by H-bonding.
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Table 2. Nucleophilic fluorination reaction of alcohol-fluoride complexes
in CHsCN

RO_~_OMs —>Bu4N, (ROH)F RO_~_F
. CH4CN, 70°C ) + alkene 4
Entry Complex k2, M-1S-1 2114
1 7 0.0251 21
2 6 0.0032 3.6
3 5 0.0002 4.2
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Conclusion
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