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Automated Synthesis of ['®F)Fallypride for Routine Clinical Use

Jun Hyung Park, Byung Seok Moon, Hong Jin Lee, Hyo Jun Lee, In Won Lee,
Byung Chul Lee and Sang Eun Kim
Department of Nuclear Medicine, Seoul National University Bundang Hospital, Seongnam, Korea

Purpose: []RF]Fallypride plays an effective radiotracer for the study of dopamine D»/D; receptor occupancy,
neuropsychiatric disorders and aging in humans. This tracer has the potential for clinical use, but automated
labeling efficiency showed low radiochemical yields about 5~20% with relatively long labelling time of
fluorine-18. In present study, we describe an improved automatic synthesis of ['*F]Fallypride using different
base concentration for routine clinical use. Materials and Methods: Fully automated synthetic process of
["*F]Fallypride was perform using the TracerLab FXp synthesizer under various labeling conditions and
tosyl-fallypride was used as a precursor. ["*F]Fluoride was extracted with various concentration of K» 2.2 /K2COj3
from '®O-enriched water trapped on the ion exchange cartridge. After azeotropic drying, the labeling reaction
proceeded in CH3CN at 100 °C for 10 or 30 min. The reaction mixture was purified by reverse phase HPLC and
collected organic solution was exchanged by tc-18 Sep-Pak for the clinically available solution. Results: The
optimal labeling condition of [lgF]Fallypride in the automatic production was that 2 mg of tosyl-fallypride in
acetonitrile (1 mL) was incubated at 100 °C for 10 min with K5,,/K>CO; (11/0.8 mg). [lgF]Fallypride was
obtained with high radiochemical yield about 66+1.4% (decay-corrected, n=28) within 5141.2 min including
HPLC purification and solid-phase purification for the final formulation. Conclusion: [ISF]Fallypride was
prepared with a significantly improved radiochemical yield with high specific activity and shorten synthetic
time. In addition, this automated procedure provides the high reproducibility with no synthesis failures (n=28).
(Korean J Nucl Med Technol 2010;14(2):104-109)
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I|(HPLC, High Perfomance Liquid Chromatography) A
of olzig5ol glo] Aol AHgelIohe THAh Sleh
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tosyl-fallyprideE- A8-51%] one-step 3 o] 7= o3
O} 5-20%9] S 55 Hglon, FA|AITtRE 30~35%
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7R = nto]ag2 ZF o]y AX|(microfluidic devices)E ©|-&
3 FA7140] AUtk Al vlo| 2R Eiole] BAE olg
3 [“F]Fallypride®] 3/d-2 -2 oKsmall dose scale, 0.5-1.5
mCi)"e] AP oloE AL 7Rsst, we ofhigh dose
scale)e] FHAel M gk

AolFRERNA BAkE F-182 waFe] "O-enriched
H,O%hol| o] A] glon, o]F F-18Yhs 3&3}7| 25t
o] QMA®} Chromafix® PS-HCO; 7}E 2] 7} who] AME-E]
oJX3, 1 & K,COs/Kaza, CsCOs/Kp2,., TBAOH, or
TBAHCO; 78 8&-&A|%Kphase transfer catalyst)ol] 2|3
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2] 95% ol4 §&o] Thseht We Fe HAES A
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[“FlFallypride 91442] ol gellt= B 0] ARSI} 22
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ol Agate] g8, B AR (specific activity) B
AL518HA] 42k (radiochemical purity)?] 23 52 HEislal
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OMe phase-transfer catalyst OMe
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1. M7A|(precurson)2t A|2Kchemicals)

el dadt mE AR Sigma-Aldrich (U.S.)o4]
SJrufjaFed o, [18P]Fallypride A= (tosylate precursor
((S)-N-[(1-allyl-2-pyrrolidinyl)methyl]-5-(3-toluenesulf
onyloxypropyl)-2.3-dimethoxybenzamide) 2 7|22 [ FFallypride
Lzl A Fliskck BO-enriched H,O (Tatyo Nippon
Sanso Co. Japan)Z o]&s}o] Alo]ZZEE(KIRAMS-13,
Samyoung Unitech Co.)ol|4] WH501%] F-182 Chromafix®
PS-HCO; (45 mg, Macherey-Nagel Ins., Germany)-2 AM8-5F
of Belslgich. 1A oA=L ub 12w (High performance
liquid chromatography) A H-2 Xterra RP-18 (5 pum, 7.9x250
mm, Waters, USA)S AMESIAITE 2E A2 VDC-505
(Veenstra Instrument, Netherlands)E ©|-83}o] Z43}ch

2. F—1829] E2|(F—18 seperation)

Chromafix® PS-HCO; 7}E 2|42 MeOH (1.0 mL)/H,O
(0.2 mL) or CH;CN (1.0 mL)/H,O (0.2 mL)o|| t}ofst 1=
9] Ku22/K,COsE AMgato] F-182 8-&33ch

3. X |(Tosylate—fallypride precursor)E 0|25 TX|

Chromafix® PS-HCO; 7FE 2|20 4] 95% o]4+<] F-189]
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9] CHsCN anhydrouso] o] 100 TojA 1083} 308
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Fig. 1. Radiosynthesis of ["*Flfallypride from its tosylate precursor in a single-step with fluorine-18.
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gt on, AAE [*FlFalypride= SPE (solid-phase
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23 X(calibration curve)S 18 7|&2E2 J9/ =S AAb

et YMC Tri-art (4.6x250 mm, 5 um) £-4] Z9-& A4
193, 70% CH;CN/HO (0.6% TEA) 8ol 4] flow rate
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s ¥l(Hamilton) F=A1E 085k 20 ul F=915}ko] 104
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Fig. 3. The scheme of the TracerLab FXFN chemistry module.
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ChIRE s ol A 18~95% o] 2] ®Aksol 8= %lem 1
A= 3 20 gofslGint o] ASollA & uf, F-18& 95%
ol A9l §&3%t 22 Kuza/KyCOs in CH;CN/HO
(13/3.0 mg, entry 3)3} K;22/KoCOs in MeOH/H,O (11/0.8
mg, entry 5)°|C}. F-180] 95% o4} &% A| = tfE =
AE(entry 1, 2, and 4)2 2 5= 2] baseE AR 4= S
AR SR T A 3 P 80 80k 3
Z7 02 AT 9.0 tolxt) X 29] 2712] ZAA]
F-18% drying ¥, 34|, 4] A7k, HPLC AA| 52 =35}
o] I 30] aoFstirt 7 228l [“FlFallypride?] $H4
2 Ki22/KoCOs (11/0.8 mg, entry 2)0]%al, T4 &2
71%, & g A2 74:20] 285 ok 22 2704 30
23} 1029 22 FAAICR H(entry 3)3l HokZ Ul
66%0] S8 TSR3 F 5150] 4 Al7ko] Aawglo
H, H[HARS2 166-470 GBg/umolo| it} 18U ¥H71E
a3 2 A entry 3EC} entry 27} 2 A &S H

SEAARIE 0185 [®Flralypride| BHA

entry 3)& 2= 27lo] A2 US RIS 25 o
=z de [IsF]FaHyprlde (Fig. 45 712832 [19F]Fa_llypride-(a]‘
2o TA TR A= 19 5ofl YR lew, 2
o $2He ShIgeR B BAYS Baelsich
QoFsHH, cyclotronol| A1) [*Flfluoride (8.1-26 GBq in
H,"®*0O)E F-18 trap vial (left bottom in Figure 3)o] B2 3,
Chromafix® PS-HCO; 7}FE ] Ao 160% E9F F2kA|7Ich
F2HE F-18% vial 10 501%+= Koz2/K,COs (11/0.8 mg) in
MeOH/H;O (1.0/0.2 mL)& ARg-5lo] HH--87]2 o] FA]7]
A "ok 1 3 65~95% 04 35 Zo} He 7}
A2 o] 83to] AZAZ|A, vial 32] 1 mLe] CH;CNoj| =0l
Zd=-A|(tosylate-precursor, 2 mg)E o]-&3}¢] 100, 105 &
o WFSILh HHS-871S o 40 AJ3) 7, 217} vial 5
vial 62] 1.5 mL HPLC -9 o2 vk3- 87]2ke] E9E5 3]
24 A]7]a1, HPLC injecter vial (middle upper)2 2 A Hc}
Injector vialoA] SNE5S & &3 $of, X522 HPLC

= AR

=9k vacuum

Forf, 97| E 1EElR] S o] T 24 BF 46~50% system© 2 ZQJo] E|a1, HPLC AA| 9 Ea]+= 50% CH:CIN/

2 H|3E A S 2] wiRef e EXAIZHI0E, H;O+0.6% TEA©|A] flow rate 4.0 mL/min, UV-254 nmo]|
Table 1, Reagents in each vial

Vial Reagents Vial Reagents

Vi phase-transfer catalyst \ HPLC solvent:H,O (1.5 mL:0.5 mL)

V2 no use V7 saline (10 mL)

V3 precursor (Ts-Fallypride, 2 mg)) in CH3CN (1 mL) V8 ethanol (1 mL)

V4 no use V9 DI" water (10 mL)

V5 HPLC solvent:H2O (1.5 mL:0.5 mL) V10 DI water (70 mL)

*DI water: deionized water

Table 2, Recovery % of fluorine—18 varying various bases from trapped Chromafix® PS-HCO3 cartridge

Base Solvent (1.0/0.2 mL) Recovery %°
1 K322/K,COs (5.5/0.5 mg) CH;CN/H,O ~18
2 K222/K,CO;5 (5.5/1.5 mg) CH;CN/H,O ~57
3 Ks22/K:CO5 (13/3.0 mg) CH;CN/H,O >95
4 K222/K,COs (11/0.5 mg) MeOH/H,O ~88
5 K222/K:COs (11/0.8 mg) MeOH/H,O 95

*The starting radioactivity (8.1-26 GBq), remained radioactivity in PS-HCO3 cartridge and recovery radioactivity with phase-transfer
g y 3q y O3 cartridg ry y with p
catalysts were measured in dose calibrator after take out from automatic device (n=2 or 3).

Table 3, The radiochemical yields of [18Flfallypride in various conditiona

Extraction solvent

Phase-transfer catalyst Reaction time (min) RCY (%)’ Total time
(1.0/02 mL)
K222/K2COs (13/3.0 mg) CH;CN/H,O 30 26+4.9 74+1.2
2 K222/K,CO;5 (11/0.8 mg) MeOH/H,O 30 71+£1.9 74+1.2
K222/K,CO;5 (11/0.8 mg) MeOH/H,O 10 66+1.4° 51+1.2

“Reaction conditions: 2 mg of tosylate precursor in CH3CN (1 mL), 100 °C of reaction temperature in the carbon reaction vessel;
*Decay corrected yield; “n=8
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Fig. 4. The crude HPLC chromatogram from the FXFN
module (upper: g-ray, bottom: UV (254 nm)).
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Fig. 5. The co-injected HPLC chromatogram with standard
[19F]Fallypride (Xterra RP-18; 50% CH3CN/H2O contained
0.6% TEA; flow rate: 3 mL/min; red: g-ray, black: UV (254

nm)).

A 1=t [PFlFallypridel= 12~13%5- Afo]oflA] Ka]=|o]
2|, vial 10 (right bottom)ol|A] 100 mL 2] Eof 3] =]o]z]
t}. BAEo]z] gHLS tCl18 Sep-Pak o & o]EalA =
[*FlFallyprider} Sep-Pakel] W7 =31 T} 718052 w)
AU ek Vial 991 10 mLo] &2 tC18 Sep-Pako] Fhod
71801 A A5}, vial 8] 1 mL ofehe-= [*FlFallypride
£ §=1h O 5 upA e R oA AR el 10 mLo)
A2 [“FlFallyprideZ 341510} 94k 2831t} ol2igt
O & 66+1.4% (decay-corrected, n=28)2] =2 A4S,
LC £2]9} SPE FAAZS 2F6lo] 51124800 A4S
= olodeh B4 &, BT HAE & 2 Ak gasteh
EN

= 95% oA, HIHANS2 166~470 GBg/pmol ©]3itt.

o 1>

=

| 2

2 AellA AFs EAE ol8ste] w2 e
(66x£1.4%, decay-corrected)T} 97% ©]4te] £X(purity), H]
HFARS(166~470 GBg/umol) 2] [*FlFallyprideE 422 o &
e o= ik HPLC #2]9}f SPE A& Z3st 5
AR 5112802 of 2 R Zioton, 1
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Olf+= 10EREe = 3#A] AJ7to| F-E38}7] wfitolch & A+t
oA ARgE e [“FlFallyprideZ ©]-83t dopamine
Dy/Ds 919 V4 ARgoll ol F AlojH, W2 59
baseE AM-EF o] F-18 F=ZHH-2 baseo] QIZIEH 142
AETY Aol $8T Ao AmE,
g o

[wF]Fallypride% o] Zutvl(dopamine) Dy/Ds 84|
(receptor)®]] Eo]H o2 Ajlsl= A3 A (antagonist) 2 ]
we] Eojel 7|58 S| letel wol AgEol
AR oJokzolt), et W o7 AHE dHAJSE AAE
o83t [*FFallypride 3-8 20~30%9] W §H4 483}
33~63 GBq/mmol&] & H{Aso] Halw] o], &, 4f
Ao R 71 FAA} 22 52 baseE AMSH] wiE
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Ag5te] =2 A& v ks (specific activity) H
HFALSISHA =1k (radiochemical purity)E $HAdsk= 249
2705 S 4 Ak ol HHEeR 66+1.4% (decay-
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AR ERS1] % 5112800 WA BAI A Ach B
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