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ABSTRACT

Fluorine-18 is by far the most widely exploited radionuclide in PET (positron emission tomography)

radiochemistry. The physical half-life of fluorine-18 allows for chemical manipulation within a restricted
timeframe, and cyclotron-produced fluoride ion has been widely applied in aliphatic and aromatic nucleophilic
radiofluorinations to produce a variety of established radiotracers. Radiotracers have become more structurally
complicated to address diverse targets in physiobiological systems. There is therefore an unmet need to
complement traditional C-'8F bond-forming radiofluorination with new and efficient radiolabeling techniques to
tackle the myriad of possible chemical environments. This review discusses recent advances in organometallic
fluorine-18 bond creation in *®F-radiochemistry. Although not widely employed, new radiolabeling strategies
for constructing boron-*8F, silicon-8F, aluminum-*éF, and other metal-!8F bonds are described in view of their
potential use in the development of novel radiopharmaceuticals.
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Figure 1. Electrophilic vs. nucleophilic route to ["*FIFDG.
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Figure 2. Various "*F-organometallic bonds in **F-radiochemistry.
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52482 Fcks Ao IHA JoH, 55 75
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Jotle A& ALAEH 7] eaddES AHESt
At Izt AFe = o] 23t boronic acid?t boronic
(pinacol) ester BEQ| 7184 A7AE= oln 4 &
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Figure 3. (a) Biotinylated ["*Flaryltrifluoroborate, (b) [**F]Aryltrifluoroborate from protected borimidine, (c)
Radiosynthesis of ["*FIphosphoniumtrifluoroborate in hydrous organic media.
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Figure 4. (a) Core structure of BODIPY for dual imaging modality, (b) Precursors for [**FIBODIPY derivatives (c)
Blood-brain barrier permeable **F-radiotracer having BODIPY skeleton.
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3 48 &uljo] BODIPYS] &ai=E 571 A1717] ¢
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brain barrier)& &% 0 & B335}, PET/optical
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tHFigure 4, () [19].
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Figure 5. (a) Silicon-"°F bond to construct radioactive organometallic bond, (b) Radiosynthesis of [**FISiFB via
"F/F isotopic exchange (IEX), followed by concomitant bioconjugation with protein, (c) [**FIHetro-SiFA prosthetic

group for application in **F-radiochemistry.
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1-yDethylazanediyl)diacetic acid) & carboxyl side
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Figure 6. (a) Preparation of aluminum-"*F complex under aqueous acidic condition for chelation, (b) AI-"*F bond in

fluorine-18 labeled peptide.
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=4 o] &= Ut Reid L&l sl BarH, =-8/4f ¢t
J3t [GaFs(BnMe:-tacn)] (BnMez-tacn =1-benzyl-
4,7-dimethyl-1,4,7-triazacyclononane)< ©]-&3}
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Figure 7. Radiofluorination to produce metal-"*F
complex (M = Fe, Ga).
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£, Bdoly HjE3 vz 2 PF/F wekhg
< ol&d ®A7} 7hsotth. 22 IFolA o 7HA|
metal-""F 2] i3t AL st¥ =4, MF3(BnMe:-
tacn)] (M = Cr(III), Mn(III), Fe(III), Co(III) AIZofA,
[Fe*FF(BnMez-tacn)l7} 74 eH4Z 0 2 ®A7} 715
3+ X 15} th(Figure 7) [30].

Conclusion
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