Literature Report 8

A Fluoride-Derived Electrophilic Late-Stage
Fluorination Reagent for PET Imaging

Reporter:  Ran-Ning Guo
Checker:  Zhang-Pei Chen
Date: 2013/06/18

T. Ritter. Science 2011, 334, 639.




H3%

4k = a0 A7

R




:I d6 &2

= FiH

) EBRTFRETENEREMH (PET): Positron
emission tomography, B—MiZEZRGE
R, EALFRE=ZHNMINGEEENEIS. IE
BFLZehtEY N EREREREEFHEMRNT
B, PETEAZRHAIE—ARIISARHT
Ihge. RIEMZAEEETAR, BEELEH MR
150, EMEZFIEKREZSGMEY 85 '
REBBEAENNA, 2% EF O RLHNIG
RIEESER A

[EBFA ST BN E % (PET) & & BRI £ Koa E 52 (MIP)
1BF-FDG & B PETE & HIE




—®,

R%n]'/\

e
O

ﬂ ARRIEBVE( °F-FDG): B2-®-2-lE-D-8&8E, m=ERTIERTFAHEE
U FAEEPENEMNEZRKIEE. 8F-FDGR BT & OB BB R iR ERE B R HE
REIRA. EIRT, ®F-FDGAEMEZ A E A THERG. EHAREINZE,

BE-FDGISHCHEMEE (FEREFEEKETEMMEz b, LNAROENEEEH
=) IASERL, HARGEERABALFHE, MASHRBAEMME. FHit,
FDG-PETRI HTREERZET. HSEAFUET N, LEHEMNTEFEKR. EEF
SIRHEE., EEME. ARE. EeREUKE. F3h, FDG-PETiT_\Eéé%
T B %82 TR AYIZHT .

OH 2 2
ATP ADP OPOs NADP* NADPH + H* OPOs
O 0 0
o O T
18 Hexokinase 18p Glucose-6-phosphate 18 Y
OH OH dehydrogenase
18FpG 18EDG-6-P 18FD-PGL
Mg "
Phosphoglucomutase
OPO5% OH 2
o ADP ATP o OPOs
HO L_L HO H OH
HO , HO Po _
18F Hexokinase 18 15.C00
OPOz* OPOs% F
18FDG-1,6-P, 18FDG-1-P




4@ A= pan

*

L]
"o,

*
ags®

-

ann®

S

18FRYSRIE : B FH EIAENNIESE (medical cyclotron)z BT 7A24 8FH S sEhi F3&
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Late-Stage Fluorination?
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19F NMR: -169 ppm, -278 ppm;
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X-ray structure and calculated lowest unoccupied molecular orbital (LUMO) of 2.
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Late-stage fluorination
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Positron emission tomography (PET) is a noninvasive imaging technology
used to observe and probe biological processes in vivo. Although several
positron-emitting isotopes can be used for PET imaging, fluorine-18 (18F) is
the most clinically relevant radioisotope. For example, the radiotracer [18F]
fluorodeoxyglucose ([18F]-FDG) has revolutionized clinical diagnosis in
oncology. Despite the success of PET and decades of research, there
remains a major deficiency in the ability to synthesize complex PET tracers;
in fact, no general method is available to radiolabel structurally complex
molecules with F. In organic molecules, fluorine atoms are typically
attached by carbon-fluorine bonds, yet carbon-fluorine bond formation is
challenging, especially in the presence of the variety of functional groups
commonly found in structurally complex molecules. For PET applications,
chemical challenges are exacerbated by the short half-life of 18F (110 min),
which dictates that carbon-fluorine bond formation occur at a late stage in
the synthesis to avoid unproductive radioactive decay before injection in

VIiVO.
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We have shown that a late-stage fluorination reaction can access 18F-labeled
functionalized molecules, which would be particularly difficult to prepare with
conventional fluorination reactions. The availability of a fluorination reagent
with high specific activity that functions as an electrophile may find
applications in 18F fluorination of pharmaceutical candidates for evaluation of

their biodistribution to accelerate drug development, as well as in the

development of previously unavailable 18F-PET tracers for clinical care.
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