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ABSTRACT C-11 Radiolabeled amino acid-based radiopharmaceuticals such as ["'CIMET for brain tumor PET imaging have
limitations due to their short half-life (20 min). F-18 radiolabeled amino acid derivatives have been developed to
overcome for the short half-life, one of which is ["*F]FET. Brain tumor imaging using ["*F]FET showed high uptake in
tumor region and no non-specific uptake in inflammatory tissue, which was useful in discriminating the difference
between inflammation and tumor especially. In this study, [*FIFET was synthesized using an automatic synthesis
module and quality tests were carried out including enantiomeric purity analysis with reference compounds.
Radiochemical yield was 50.3 + 4.9% (n=7, decay-corrected) with molar activity of 76 + 17 GBg/mmol. The
radiochemical purity of >99%. Enantiomeric purity of ["*FIFET using chiral HPLC analysis showed >99%, which
was confirmed by co-injection with the L-FET and D-FET authentic standards. [*FIFET was prepared with high

radiochemical yield and molar activity including no racemate mixture.
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Materials

B ololA AMEE HFAL (25)0-(2-tosyloxy-e-
thyl)-N-trityl-L-tyrosine-tert-butyl ester (TET < 95%)%2}
HFFEHL O-(2-fluoroethyl)-L-tyrosine(ABX GmbH,
Radeberg, Germany), O-(2-fluoroethGmbH,yl)-D-tyrosine
(Futurechem, Korea) A& ) SF¥y, HAHES
AFo g ARESE potassium carbonate (part no.
310263), anhydrous acetonitrile (part n0.271004) ethanol
(Reag. Ph. Eru. partno. 1.0093)+= Sigma-Aldrich (St. Louis,
MO, USA)of|A] FLuj5}93Tt. 2 N HCl aq. (part no. 1.09063
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Merck, MA, USA), NaOH beads (Daejung, Korea),
AT AAFAN (09% USP), BdsHT (W,
Korea), Sep-Pak QMA plus cartridge (part no. 186004540)+=
Waters (Milford, MA, USA) A& F10f 3}t QMA
cartridger= 0.5 M Ko:CO; 9 5 mLE &2 & & 5mL
HiE55S &8 Preconditioning 3FTE  FHE
AOIORE A F A ol2ARg 90
Radio-TLC A7JU(AR-2000, Eckert & Ziegler, MA,
USAYE ARBSISITh BAAIY, SuAls @ wehe
BAL 145 B A2 utE T2 (Water HPLC system
with 1525 binary pump, 2487 UV/Vis, Millford, MA, USA),
A} =2 (Phenomenex C18 Gemini) ©| 54} 10% EtOH/wa-
ter, 3.5 mUmin F£i5}0f] 54 9 AR Akl
71223 (Phenomenex Chirex D penicillamine column
150x4.6 mm, 5 my2 AR5t UV US4 T 225 m,
0]54} isopropanol/2 mM CuSOs aq. (12:88, v/v)OllA] 1
mL/min f-< 2715} [FIFET *$AH OJokg9] 33t
S A ottt HPLC 0|54} 81 2 AR-8-3l acetoni-
trile 9} -2 HPLC grade J.T Baker (Phillipsburg, NJ,
USA)OflA sttt & A9o] ARERE [*Flfluoride
0] 22 Alo]ZE2EE (PET-race 16.5 MeV, GE Health-
care, Uppsala, Sweden)Ol| 4] BO-water 32 O & 'SO(p,n)
oF Skgo] ofstol AASlel M8 AETHIA
TRACERIab FX2N (GE Healthcare, Uppsala, Sweden)=
ol AEEY ZeIBE AAslelo] [FFIFET
BAFEHS FIATE FIFET S84 0] A8
A|oFi} A F= Table 1. EAISICE FdAIHo] AR&SH
TSB, FTM A8} A] (bioMerieux, SA, France)= A& %
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Table 1] ZAISFATE 34 A Hio]d € 211 Al
{5l ot ETH B AREOIA L, FHF FAF Ht el
ofgteat FAESE ARESto] AlF kil AR
AloF 9 9E-3-8u9] o] A AREEE AEFVIS EE
7k29] Qg Eeleigict. ojnf "Wash IFYHPS
=571 250 - 300 psi, AE7HAE 95 - 110 psiolth.
A A Ao R ARA 2%(18.0 - 26.0 ©),
+S&(30.0 - 70.0% RH) E A3AHE- A1) W& (<
-80 Pa)9] AHA| 7| M HsFATt.

Table 1. Preparation of reagents for ["*F]FET on the TRACERIab FX2N

flo o

module
Entry Position Reagents or materials Quantities
K,,,in CH,CN +K,CO; 24mgin0.9 mL+
1 V1 in water 2.5mgin 0.1 mL
2 V2 4N NaOH aq. 0.4 mL
3 V3 Precursor in CH,CN 4mgin 1 mL
4 V4 2N HCl aq. 1mL
5 V5 Water 1mL
6 V12 0.9% NaCl 4mL
7 V10-V11 Sep-Pak QMA light 1
V16-Product  0.22 mm Millex GV

8 vial sterile filter 1
2. ['SFIFET FAfHQ| X =

A A/gA o A8 A vk 2=, §E3- AR,
=g AEfsto] Ao HAIR TS EHEL B2
el 583 £ES SRt B AL

[*Ffluoride °]-&& A& EAE 0]EA7]1L QMA
light Sep-Pak7}IE]A|S ©]83}0] "O-enriched EOj
oIl [“Fifluoride ©]2= ZFEF A F2HA[7]L
KoCOs (2.5 mg) - Ka22 (24 mg) CH3CN (0.9 mL) / water (0.1
mL) A7lo] FujgRoz 8&519tt. 85H 8RS
H-8-&71°1 He (99.9999%) 75 E01FHA] 90 °C=
7tgsto] 1Y Ay 2Asto] &2 A A o719
CH:CN (1 mL)o]| =21 TET A4 4 mgS ¥H5-8719]
A 7¥5k0] K[F]F-K2229} 100 °COY| A 10 £7FF-18 ¥H-3-&
Skl HHg-871E WS o2, o] AlAE fls 2 N
HCI-89-2 go] 10 £7F 90 °ColA] 7}Esto] 7185

¥R ALAISHIh BHEHE 5 4 N NaOH § 42

i
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Sslota, Solabg 1 w8710 Il B Yol 34
% semi-prep HPLCEH ]l Yottt #2784 ol5/d
€= 10% EtOH/water &2 ARESIGILL, =]t
[“FIFET= 10% EtOH/water o] 3]0 2lo] AJ2] 4
FAFYS Yol 514 & 022 mL Millex GV B4 EHE
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e ZEHPAES o3 Radio-TLC
27 E ARESHO] 70% CHCN/water 7180 HAE
ANAA AR o] 2AAE skt &AL
ZA.2 HPLC FAFE o] o] %A} 0.1% TFA/water, 0.1%
TFA/CH:CN-Z AR&-5to] S=845131 Tt [*FIFET 5541
HEEE4S HPLC Q3E-A Egsdste Y
BEAE B9l 5= R 5ttt [PFIFETS] g5k
42 HPLC 7|2EHE AR8oto] EEEH LFETS}
D-FET S39] & 8EAIRRS g1loto] & 2%
Sttt 71 HPLC o] &1 isopropanol2 mM
CuSO:s aq. (12:88, VA& AF25}10] 1 mL/min 9402 UV
g4 225 nmo| A AEsHATE.

FAEZ 01 mL HEZ AfFsto] AR F
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AR = ethylene glycol ditosylate (EGDT)E AR8-510]
F-18 EA|WFS-S A A 2-[*F]fluoroethyl tosylates 343
stal HS7|7F Qe L-E|lZ2Al AE28 ¥-3-2 dlo]
ok TN (Scheme 1), EHA= Eg
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2).2 7HA A Z B5 two-step HFS O 2K HA] &

Scheme 1. Synthesis of ['*F]FET using ethylene glycol-1,2-ditosylate
(Route 1)
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Reagents and conditions:
(a) K['*F]F, CH5CN, 90 °C (b) L-tyrosine (di-Na-salt), DMSO, 90 °C
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Scheme 2. Synthesis of ['*F]FET using TET precursor (Route 2)

COOtBu COOtBu COOH

a b m >
— 1§ R *
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TET

Reagents and conditions:
(a) K['F]F, CH:CN, 100 °C (b) L-tyrosine (di-Na-salt), DMSO, 90 °C
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g5t A} 5+ THFigure 1).
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A}O1EEEEE$E1 [*F]fluoride0]-2-0] AF53HA4A1%]
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11.9 - 12.5 ¥-0]Q1 7 [F]fluoride0] &2 550 AZE]
o 2% Ak [FIFET= A daE
B EEE St FAM o2 A} 5t At 24
AYLS A& HPLC SHA oA 82417 8.1 - 8.
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Figure 1. Schematic of the TRACERIab FX2N radiosynthesis module for preparation of ['*F]JFET
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Figure 2. Semi-preparative HPLC profiles of ["*F]FET purification on
TRACERIab FX2N module. Gemini C18 column by using as
mobile phase: 10% EtOH/water at a 3.5 mL/min flow rate
(tz=11.9 - 12.5 min), upper: UV 225 nm, bottom: gamma ray.

saziole o) ST APS AEsH] [FFETS)
TS =453t Phenomenex Chirex D
penicilliamine 7|24 of| L-FET, D-FET 18] 1 [*F]FET
= A|ZQ]5}to] LFET (18.5 - 19.7 min) D-FET (27.2 - 283
min) ZH7b 22E 8EAITRS SRISHHAL [*FIFETS
L-FET®} -2 8-S AI7HS Hof [*FIFET] ato] /A
ke Aies 9% olde=m SAESIIY (Figure 4).
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Figure 3. C18 reverse phase analytical HPLC profiles for confirmation of
identity after co-injection of ["*F]FET with standard authentic
compounds (L-FET + D-FET), upper: gamma ray, bottom: UV
225 nm.
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Figure 4. Chiral HPLC profiles of ["*F]FET for enantiomeric purity with
standard authentic compounds L-FET and D- FET (t;=18.5 -
19.7 min, 27.2 - 28.3 min, respectively), upper: gamma ray,
bottom: UV 225 nm.
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