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ABSTRACT Azeotropic drying process is routinely applied to enhance nucleophilicity of ['®F]fluoride ion during the
nucleophilic production of PET radiotracers; however, the drying process requires usually 15-25 min. Due to
the high demand of employing fluorine-18 (t,,, = 109.8 min) in PET radiopharmaceutical production, several
research groups have focused on the method development, obviating tedious removal process of the residual
target water (['*OJH,0) for [**F]fluoride ion complex to be used in radiofluorination. Some development in
radiofluorination in a mixed organic solvent system was demonstrated with various aliphatic substrates, but
only kryptand as a phase transfer agent was utilized in the reported method. Here, we extend to investigate
the development scope of applicability with basic alkyl ammonium salt as a phase transfer agent through the
extensive elution efficiency study and radiofluorination outcome for aliphatic radiofluorination.
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Introduction 2-182 HIZH7] 7 109.85 0 & ZJojA] o] A& e
o] 5154 SHA & 7153k Wk ofy 2l Hofl 633.5 keV o)
OF A Apt=2J (Positron emission tomography; PET) O]AFA 9] OFAIR} o U A & HFEslm R Rtho|| 2| & 35lE
o WAoloREe] A W B 5 S ARE 94 FEAR Pseito)
elgh 4 e EAF 94 7IHleR nilgRer 9 A 520k A, 270le 52188 714 4
FARE 45 5 e Aol Atk(1.2). iR W gl [“FIF, Fej= AAitsto] ARgstlet, ols W v
AHYOJOFES AfO|SREROA AibE WA F AFs(molar activity: An)o-2 YAPIFHA7E dof Arh=
ANeaE ARESto] FAsk=dl, i WA S99 A 714V o] EA-18S o717 Pt EE 7HA
A2 EkA-ll(carbon-11), & A:-13(nitrogen-13), & 1 ui4), E = HH O R L 0|22 0 F =0 HjHIA =S
4x-18(fluorine-18) 5o &= thefsit). o] & dAdolut A A& e E4-18 S0 ([“Flfluoride ion)& o83
U DA oA rax-113 E4-180] Eo] AREE AL Sl Aol B Wol sl [POJH0% o]8-3t W3-
o], Bha-112 ¥E7] 71 2048 0 = Z7) wiof] 53] & = ol Ea-185 A el E4a-18E BeETHE
2-185 |83t g d-Eo] ML Qik E3L & SHA =0l =oiA Y= AH= FolAA " ol 2418
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Materials

40% TBAHCO; 8-, 2—(3—methanesulfonyloxypropoxy)
naphthalene (1) ¥ 2—(3—fluoropropoxy)naphthalene
(2)= FutureChem (Seoul, Republic of Korea)o|A]
5ttt Oxygen—18 enriched water™= Rotem (Beer
Sheva, Israel)olAl Fufstoict, R o SadEe
Sigma—Aldrich (St. Louis, MO, USA), ACROS organics
(Waltham, MA, USA) 9 Alfa Aesar (Ward Hill, MA,
USA)ollA] Edshelar, =71 A 2H-& AXA] $8aL A
835}91th, Sep—Pak® Light QMA cartridge (carbonate
form, part no. 186004540)= Waters (Milford, MA, USA)
AES ARESIGITE, 4] &5 2187] 917t radio—TLC
2o A3 an aluminum—backed plate with silica
gel 60 Fys~= Macherey—Nagel GmbH & Co. KG (Diiren,
North Rhine—Westphalia, Germany) A& AR5
Radio—HPLC £4o]& a Luna® 5 um CI8(2) 100 A,
4.6 x 250 mm analytical column (Phenomenex Inc.,

Torrance, CA, USA)S A3}

Protocol

1. QMA0]| S2HE 2418 20|2 & &8

Alo| 22 EZ(PETtrace™ 16.5-MeV cyclotron, GE
Healthcare, WI, USA) o]85}0] 40 uA= F 2571 9FA
24 [BOJH,00l 24Kt [¥O(p,n) F|2] 3RH-g-0. & 3.7 +
0.35 GBq (100 + 9.6 mCi)9] E4—-18 20| 4315 §
B2 A3}, A1 FRES A AAkE E4-18 (9F 10 mO)

91_
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QMA carbonate 7+E 2|20 F2FAZIct QMA 7HEE|A]
| 2 E4-189 WiksS ST (PAks A). &
Fel 24182 wjg] &H|gt ge|d(IM Et,NHCO; &
EX 40% TBAHCO; (tetrabutylammonium hydrogen
carbonate) o] o ELO|EY, tholHEEFolu}o]
E, Ex togdEApl = gufjo] 3 E o] gl= &)
AHESH] QMAZIEZIA| 27 1l Blo|dz §fAIZIn 1
M Et,NHCO; 4842 Et,NHCO; 191 mg= 1.0 mLe] &
of oA FHlatch E4-18S 53X F WA S &
ekiet (FAks B). BARSA % B9 542 CRCR-T712M
Dose Calibrator (Capintec, Ramsey, NJ, USA)S o|-83}
ek, &2l A&L ST WAks A Hig B wiEEol,

2

Y

FA W2 fr71gkeRkgolA de] AREA Q= 7t
Az el Monowave 50 (Anton Paar GmbH, Austria)
AFEEIGITH13), Alo]ZREZA AJikE E4-18 (OF
10 mCi)E QMA 7FEZ|AJof| F2AY 7, F2HE £4-18
90}28 40% TBAHCO, -89 (0,030 mL)o] opH=1}
o|E™ (0.20-1.0 mL)oll 3AH §oHg ARgsto] 83}
ot 825 glof vkg A%l =4 10] thoWEd%
Afol= gufjofl oA Q= golE H7ekgitt, ol g
FHol 2420, 20, 50 E 80% tholHEAHZALo| = /o}
AEUelEdoln | A Ful= 2,0 mLelt}, FH]H ¥k
|AE 100 °CollA 1027 ¥k A7l F, ¥hg 87]1E 60
°CE YZAZTE, WhEgh o) Ui (oF 0.2 mL)E 40%
O EUC|E-/E (v/v; 3.0 mL) &lof 3|AAIZ]
A £L8-E radio—HPLC ¥ radio—TLC (AR—2000 radio—

e

TLC imaging scanner, Eckert & Ziegler Radiopharma
Inc., Hopkinton, MA, USA)2 &7%3}%ith Radio—HPLC
= Ultimate 3000 spectra system (Thermo Scientific,
Waltham, MA, USA)S& FLAE o] glom E4-180] 7
A | eSS Ba-192 2AH e 7IeEd 9
radio—HPLCZ Z435to] Relsk3ict,
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Results and Discussion

1. Alkyl ammonium & H|E2| AHo|H|x| SES2| 82|
=g I\
1. 1. Alkyl ammonium ¢ AE9] &8 549 F7 4

&2 goef gufjol] whE &2l A&

Table 1. Comparison of elution efficiency with different phase transfer agents
and organic solvents?

Solvent Phase transfer agent (0.050 mL)
Entry (1.0mbL)  40% TBAHCO, 1 M Et;NHCO
1 MeCN 92%Y 76%"?
2 DMF 36% 18%?
3 DMSO 24% 4%"

JEluent: phase transfer agent (PTA) in solvent. 2 The elution efficiency was the average
of two runs.
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2] 270 HAsstoirt, 243}t A3 alkyl ammonium
AL AHOIAA FollAl WAV foREL] Fel A 2
0|1l ¢l= TBAHCO; % Et,NHCO;S Aleislo] Zgystgict
(Table 1), 3l ] HEZ Al 7HA1 2] th2 o] (OFA| =L}
EdY, gojugdxgohto|E, Ei= tho|rgdZAfo|E)o
27t 350l ¥, E4-180] T2 Hojgls QMATIER| XIS §
3 &2 Byt Su|EAE 7]Ee] BEHo R g9 &
T2 ARESl= oFHEUO|EY ofQfol| = tholw|E EFofu}
olE 9 tjo|HPHFAt| =5 ARG} E4-180] B2jE
A& ERISIGIT, T A3t APEolAE &2 =
oMEVo| EYS Aeatlal, & o 2 88 58S B
= TBAHCO:E §2] B4 & Aeste] A4S x8stylct,

Alkyl ammonium &
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S ALgBjo} BTk §2) BUY BEst o £24F &

=
o £ Z7IIA, 4] Whg gl 0571 Y Z71E

B4 Fho] 02 g8 8% ikkﬂ?‘ﬂ (Table 2,
Figure 1). 1.0 mL oMA|EHo]EHoe] 0,030 mL TBAHCO;
FEAS =0l gl 80% ool S8 &S Byt &
2] 28 9 8 249 & et Aaf, A5} A o)A
©] 40% TBAHCO; 4=8-49] ¢ 0,030 mL& 117gs}o] %
ysteict,

Table 2. Study of elution efficiency with different amount of PTA eluenta?

Entry TBAHCO; (mL) TBAHCO; (mL)
1 0.010 9
2 0.020 61
3 0.030 82
4 0.050 920
5 0.10 90

4 Eluent was prepared as the following: each volume of 40% TBAHCOs ag. solution
was diluted with 1.0 mL MeCN. #The elution efficiency was the average of two runs.

100

O
o o 0%
60
61%
40

Decay uncorrected
18F- elution yield (%)

20
9%

0 10 20 30 40 50 60 70 80 90 100
The volume (pL) of 40% ag. TBAHCO; solution

Figure 1. Elution efficiency with different PTA amount in Table 2.

1.3, ZiH| 2| 2ojof| M2 82| S8 ZA

£ Aolde 30 S8 kA @ A A3y} uf
woll §ejH o] ol 2] ¥hE §Hof Fujo] HFHoz
FFE vIFIeh, kS 4] Ful= 8o ol A o) A9
2 Feoh 24 Ql welo] glom, E3 B AHsaHd
A2|ofA1 2] 2] BHg-2 2F 1.0 mL F o] §of Hul 713
5)7] wjize]l Bejoie] fu) 21E HAsst= Zlo] F/d)
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Table 3. Effect of total organic content on elution efficiency

Eluent? Elution
Entry
TBAHCO: (mL)  MeCN (mL) efficiency (%)
1 0.030 0.20 75
2 0.030 0.40 81
3 0.030 0.60 85
4 0.030 0.80 74
5 0.030 1.0 82

#Eluent was prepared as the following: 0.030 mL of 40% TBAHCO:; aq. solution was
diluted with each volume of MeCN.

t}, 7|20 A3 g2 27S vlgo g TBAHCO; &
2] £ (0,030 mL)}& 0.20-1,0 mLo] o EU o] E0]
HolA QMA 7HEEA o] S E4-18 & AES 1Y
33Tt (Table 3), G242 HA| ¥ul= §2] A& 34 %

& XA gfom R Fu] 270A 75-85% AER &

2, Z|M3lE 82| ZUS U= ot 2418 EX| S

Table 4. Radiofluorination with different organic content in reaction medium
(DMS0O)#

TBA®E
0._.~._.OMs Solvent o._~._YF
B
100 °C, 10 min OO
1 [18H2
RCY (%)
Entry Solvent (2 mL)
radio-HPLC radio-TLC
1 MeCN 1 0
2 20% DMSO/MeCN 3 3
3 50% DMSO/MeCN 7 7
4 80% DMSO/MeCN 23 26

#Precursor: 2 mg, TBAHCOs (0.030 mL, 39.6 umol; 40% ag. solution)).
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Figure 2. Representative radio-HPLC (coinjected with the authentic compound) and radio-TLC chromatogram.
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Conclusion

1 Aol A= alkyl ammonium A& AFHoAA E4Z
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