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BF-FDG as Prosthetic Group
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Abstract; In the field of nuclear medicine molecular imaging, '"F-fluoro-labeling methods
based on intermediate molecule containing ' F-fluoro (i. e. prosthetic groups) has mild reac-
tion condition, fine chemo-selectivity and simple purification for product. Therefore, the
indirect '"* F-fluoro-labeling via prosthetic group is a classical strategy in the development of
tracers for positron emission tomography(PET). 2-'"F-fluoro-2-deoxy-D-glucose ('*F-
FDG), which has simple scaffold, high hydrophilicity and easy accessibility, is the most
popular tracer in PET practice and ideal prosthetic molecule for " F-fluoro-labeling. In this
paper, we review related methodological progress in literatures. The methodological parame-
ters and product properties in these reports are compared and analyzed. Overall, several "*F-

fluoro-labeling solutions employing "F-FDG have emerged, including enzymic method,
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oxime formation, sulfydryl ligation and click-chemistry. They were tried in the " F-fluoro-

labeling of small molecules, peptides, enzymes and nanoparticles. New technology such as

microfluidic reactor was applied in some solutions aforementioned. Glycosylation and '*F-

fluoro-labeling of precursor molecule can be achieved synchronically by the conjugation with

YEF-FDG. Consequently, the in wivo bio-kinetics of labeling product are significantly

improved. Although the *F-fluoro-labeling employing '* F-FDG needs multi-step reaction and

especial modification in precursor, it is generally a feasible and valuable indirect labeling

strategy.
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Fig. 1 Structural formula

of " F-fluoro-uridine diphosphate
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Fig.2 Structural formula

of " F-fluoro-galactose labeled via "*F-FDG
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Fig.3 Structural formula

of "®F-fluoro-acid B-glucocerebrosidase
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Fig. 4 Schematic diagram of oxime formation in the '* F-fluoro-labeling via ' F-FDG
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Fig.5 Structural formula of ' F-fluoro-annexin A5

labeled via * F-FDG-maleimidehexyloxime
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Structural formulas of * F-fluoro-cyclo/linear

RGD peptide labeled via ' F-FDG

Fig. 6

formance liquid chromatography, HPLC) 4} & %
EBE IS hRIC O B o U F-13 A M21 faf g
L 120 min J5 . BiJeg / i 45 B EL g AR M BE 1 AT

Wuest 25 38 R HI' F-FDG #ric T H A &
T 568 A P 228 I S BB (8—13) A Bt (N T ) B4
TR R EE T, Hop R bR e = (FF-
1) RCY H 5 (80 %)\ NTy s B AT B 5 RCY
FRATG , it PR T RE R 22 B A rp A AR AR XTI
NTs s ¥R B AR RCY BEAIK, Wuest - A Ry F-
FDG FF I o for"* F- U W] BE 3G i 05 1k
i F-FDG a8 45 o) 5 A R

“-14: R=§-Arg-Arg-Pro-Tyr-Ile-Leu-OH

"F-15: R= %-Glu—Arg—Arg—Pro—Tyr—lle—Leu—OH
Arg—Arg—Pro-Tyr-Ile-Leu-OH

"F-16: R= %*Glu*Arg*Arg*Pro*Tyr*Ile*Leu*OH
Glu-Arg-Arg-Pro-Tyr-Ile-Leu-OH
Gllu*Arg*Arg*PrO*Tyr*Ile*Leu*OH
Arg-Arg-Pro—Tyr-Ile-Leu-OH

7 LISF-FDG Jg i %t
MR (8—13) F BT A=W
AR/ TR AR/ DU SRR AT TR bR T B4 7 4 A5 X
Fig. 7 Structural formulas of ' F-FDG-labeled
monomeric, dimeric, and tetrameric

neurotensin(8-13) derivatives
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Fig. 8 Structural formula of " F-FDG-labeled biotin derivatives
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Fig. 9 Structural formulas of ' F-FDG-labeled

carbohydrazide-folate/methotrexate derivatives
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Fig. 10  Structural formulas

of YF-FDG-labeled NESS125A derivatives
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Fig. 11  Structural formulas of " F-fluoro-CAKAY
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Fig. 12 Structural formulas of ' F-fluoro-serine

protease subtilisin from Bacillus lentus(SBL) S156
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Fig. 13 Structural formula of " F-fluoro-metadherin

antibody modified gold nanoparticle labeled via ' F-FDG
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Fig. 14  Structural formula of " F-fluoro-magnetic

iron oxide nanoparticle labeled
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Fig. 15 Structural formulas of ' F-fluoro-glycine/

neurotensin(8-13) /cyclo RDGfPra peptide derivatives
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Fig. 16  Structural formulas of '® F-fluoro-

triosephosphate isomerase barrel protein
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Fig. 17  Structural formulas of " F-fluoro-folic acid and its derivatives
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Fig. 18 Structural formulas of " F-CGS 27023 A and " F-CGS 25966
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Fig. 19  Structural formula

of ' F-neurotensin (8-13) derivatives
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EXT 2 e D4 32440 25 F1 7 AUH >4 T 8 A id 43
T 1/200 F1 1/10, B R # 47 F- AR icoE o8 .
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AT T EFRRIC AR P F-40 (K 2D XFETA R
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o N NQ

HI({)O&@F/N\/\/N\) OCH,
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Hoﬁwo 0
HO ~TN \@\

39

K20 UF-f

Fig. 20
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Structural formulas of ' F-N-arylpiperazine triazole derivatives
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Kl 21 “F-JARic PD156707 fi7 2L ¥ 25 44 =0
Fig. 21 Structural formula
of ""F-PD156707 derivatives
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—0. 24) X LA 2o 1 H 5 B 6F NTS-1 #9551 J)
B (K, =1 nmol/L) ;¥ F-41 F A HT29 {988 K&
PN S L YT 375 B bR, T 49 60 min 5 i 98 5 HC (B
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A4, AT H AL E R IE A NTS-1 7R g5 57 F-41
{1 ik 92 5 BBCAEL v AEK o (EL ' 338 R b

“F-41

K22 “F-FAric SR142948A 4544 5
Fig. 22  Structural formula of " F-SR142948A
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FEY S F-42(E 23) B R K YE TR . o B R R s/
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EMENLE R B R,. F-42 X EGFR A & 2EM K

A L E S F-42 (4 R P9 43 A5 01 55 oK DL R
.2, CuAAC JEHE ™ #% & X b " F-FDG
TR B F-RbRic. 53 4h . B R I A ) A i R
SR TE A4 ROV R HPLC 446", $bRic 2>
TRFHATHRIEEM . K1, T CuAAC 7 K
07 25 1 VL R R M 7 R R 5 A B
T T L £ el D gk dE A B 8L AY A B, B R A
SE-SURRIC 7 IR A S T B T R 2R A 2 —
oIS B H A R R KRB RB AT LK
J& AR s CuAAC JEHAEE Y Ko 71 F-lbsic

B N Ok R Az 2 EE AL
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OH g HN Cl
HO O ~ AN N CN
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Fig. 23 Structural formula of ' F-cyanoquinoline
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A Walker 256 fajJgd K AN 60 min Ji5 i 46 B
SRS AN LU L TC 35 25 5 8 F-43 ANl
FHF 19 5 R i A B

OH
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B 24 SE-FRARIC 2- 3 R mk 25 44 =X
Fig. 24  Structural formula

of ¥ F-fluoro-2-nitroimidazole
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Fig. 25 Structural formulas

of ¥ F-fluoro-serine/threonine
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