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Abstract

Purpose: N—(3-[1SF]Fluoropropyl)-2[3-carbomethoxy-3B-(4-iodophenyl)nortropane ([ISF]FP-CIT) has been
shown to be very useful for imaging the dopamine transporter. However, synthesis of this radiotracer is
somewhat troublesome. In this study, we used a new method for the preparation of ['*F]FP-CIT to increase
radiochemical yield and effective specific activity. Materials and Methods: ['°F]JFP-CIT was prepared by
N-alkylation of nor-p-CIT (2 mg) with 3-bromo—1-[ISF]fluoropropane in the presence of Et;N (5-6 drops of
DMF/CH;CN, 140C, 20 min). 3-Bromo-l-[ISF]fluoropropane was synthesized from 5 pL of 3-bromo-1-
trifluoromethanesulfonyloxypropane (3-bromopropyl-1-triflate) and nBu,N"*F at 80C. The final compound
was purified by reverse phase HPLC and formulated in 13% ethanol in saline. Results: 3-Bromo-1-
[**F]fluoropropane was obtained from 3-bromopropyl-1-triflate and nBu,N'*F in 77-80% yield. N-Alkylation
of nor-p-CIT with 3-bromo-1-[18F]f1uoropropane was carried out at 140C using acetonitrile containing a
small volume of DMF as the solvents. The overall yield of [lsF]FP-CIT was 5-10% (decay-corrected) with
a radiochemical purity higher than 99% and effective specific activity higher than the one reported in the
literature based on their HPLC data. The final [lsF]FP-CIT solution had the optimal pH (7.0) and it was
pyrogen-free. Conclusion: In this study, 3-bromopropyl-1-triflate was used as the precursor for the
[ISF]ﬂuorination reaction and new conditions were developed for purification of [ISF]FP-CIT by HPLC. We
established this new method for the preparation of ['*F]FP-CIT, which gave high effective specific activity
and relatively good yield. (Korean J Nucl Med 1999;33:298-305)

Key Words: [‘*F]Fluoropropyl-CIT, Dopamine transporter Effective specific activity, 3-Bromopropyl-1-
trlflate Positron emission tomography

Received May 7, 1999; revision accepted May 28, 1999

Corresponding Author: Yearn Seong Choe, Ph.D., Department of Nuclear Medicine, Samsung Medical Center, 50 Ilwon-Dong,
Kangnam-Ku, Seoul 135-710, Korea

Tel: (02) 3410-2623, Fax: (02) 3410-2639, E-mail: yschoe@samsung.co.kr

% o] TSl Yii FABATHO7-03-01-01-5-0)8] AT AP AT AT A ATH|(C-97-033)9] HEZ o] oA L.



=5}9) HHI% Eﬁmwvgasl Ao 9)

galellA] maul-gabAle] WErt Fatlvhe Zle|
oA glo} Euhal-gubAlel] tigk ol B2 HA
o] BolAlz g™ o] Esiulewbxlel Heiiol
F2 A FHAE AEste] 2 AU d4de] =
o] A7 g BBl {83 ol&
o} gtor Aol M3 PALFHAE
stEE A3} Al APE I Qo) o] E = tropane
188 I3kelx| o= 2FHz2A ['Clnomifen-
sin,” ["*FJGBR-133119° = [''Clmethylphenidate
E0] FAE T, o] FollA [''Clnomifensind x|
A7t w2y 2yl °HP7<ﬂ°ﬂ Bl Eo|Zgte] =i
[*F]GBR-133119 E3} =2 n|Eo) 43S Helok
Tropane 3L8|lE <3t [N -methyl-''C]-(-)-cocaine
2 ealal eubAlrt TR AzAell A F 7 A =
| Ado] gt whela] Eahul kA °:W°ﬂL s}
A ok aet 21l FEAES
Z Agste] ZollentAlE sl -84
o] Arkm LA ek o] FollAX phenylZ]7}
tropane lgloll 3 <d7AEo] $E B-CFT,” B-
cIr'®' gl 1PTY7} F71elell nlste] Eabu)-gxbx)
o] thal Ak er} vl =31 38-2]X] ol ester?| 7} 9}
ou g IFRINA dod 7 Ae THFEEETE Lo
A oot ' e Plez EASY Bl [)
B-CITE 4ol #s] S8=lo] ghorl ¥ qgho]
o alm EspgleubA] Rk ohue} Al2EE
Hhlol = Agtehe whddo] Sk whelA] B-CITE] E
23k 312|9] A4YA ] fluoroalkyl 71 & =43t 3}
FEEo| FAEL, olE APE FollA FP-CIT
£ [CHIGBR-12935% A-83lo] AlLjollA] Hteg
2251918 o Ki Zro] 3.504+0.39 nMZ ALUA}
ofl vlel7)7} £91% B-CITS] Ki Zk(1.40+1.40 nM)
7 §Astgem,? Aulelide Eaalgubael of
3 =2 AMuiAzh wiebE g H ek vehlie] ''c,
PF g Plog FAEo] a7} Aot ol

a4 9] 69l [*FIFP-CITS] 3H4 299

% et "Fo A9 FP-CITE 722 Aol
A PETE AR AR dzAdel 28 Ad4de
VERAIRY, 217} Zpel] vlal] A2 Al el 227
AFEo] Fon, Aol EAellA e A=A F2
39l [M'Clnor-B-CITE A2 Ed-gukxlol] AstE
7t 2w ¥E S Haso] gld vl
[FIFP-CITE: w3 A tiAE-Z A= nor-B
-CIT7} EA5]o] A ghomg wiabgol Az
bl AHEA ot S EkAll gt f-3
& PAREAAZ B,

[*FIFP-CITY: 9 WM 831 $49|
ol Fo 2 Qlsled #Holof FAlo] rsstel R
2, 2744 9] el Base] grk R WAlE
tropane 112]2] AAQA el propyl mesylate7}7} -
Hslo} Sl ATFEA(Fig. 1B)E K[ "FIF/Kryptofix
9 A1 e @ BA e [FF)
FP-CITE & & itk 24o] glont 4724
o) Aol golsiA ohw ATEAS HF M
Fa7h golslA k& Alew AmEchFig 1). F
Wm| 3-halo-1-['*Flfluoropropane2 =& 3tAJst
& nor-p-CIT (Fig. 2D)&} HFS-2)7) = upyg o g2
3-halo-1-['"*F]fluoropropane-2- dihalopropane (halo-
gen=Br = DI K['P*F]F/Kryptofix 25E] do]=

ch o] W2 WhESkA] Al Holgle A-E Aol
nor-p-CITS} Wh-gsed RA-Zo] AAE 5 9l o]

}.
HAEo] 2E AAEI Balrl golslA] ol 3
2 PAEe SmN|ASe] X e Ao =
Z3}.

o] aFtellAl: 3-bromo-1-['*F]fluoropropane-&
nor-p-CIT9} HH-EA7]= A28 ¢S st
/‘HE"?‘ HPLC AA|2AL Muksto] §3n]ukASo]

o WA AR g B2 [FIFP-CITE
Gastan 990
Chah @

[PFIFE "O(pn)"'F Wikl ofsle] AolEz

EZ(GE PETtrace, Uppsala, Sweden) . ZXE] A}

A"Qet, AF-EAQ nor-p-CITE Research Bio-
chemicals International (Natick, MA, USA)ZXE]



300 The Korean Journal of Nuclear Medicine : Vol. 33, No. 3, 1999

F6gl 2, [FIFP-CITY] E4& $j3to] AH-5H]
B3R FP-CIT: YE 2] Nihon Medi-Physics Co.,
Ltd.oll4] AlF=lct. High Performance Liquid
Chromatography (HPLC):= Thermo Separation
Products (Fremont, CA, USA) A|A818 A-&319]
I, semipreparative column-2 Alltech (Econosil
C18, 10X230 mm, 10 p)ollA F}Jsich S
ulZ 2ul & 7712}y (Radio-Thin  Layer Chromato-
graphy)+ silica gel plate (Silica gel F60 254,
Merck) & o]-g3slo Bioscan TLC analyzer (System
200 Imaging Scanner, Washington DC, USA)E 2
Mskelct. wbdA) HAAMpyrogen test):= LAL kit
(Associates of Cape Cod, Inc. USA)E- o]-83lo] &
Astet 'H-3} “C-NMR-E Varian Gemini-200-2
o]-g-slod odgl o, chemical shiftx= § (ppm) %2
Z JEMQIAL tetramethylsilane-2 7|& AR 3]
23r}. Mass spectrometer= HP model 5985B spec-
trometerZ ARgslo] Al

1. 3-Bromopropyl-1-triflate (Fig. 2B)9]
B

3-Bromopropanol (0.5 g, 3.6 mmol)3} 2,6-luti-
dine (1 mL, 7.92 mmol)-& 0|4 CH,Cl, 5 mL
o). ¥ o] £Nof trifluoromethanesulfonic anhy-
dride (2.13 g, 7.56 mmol)& "l-2He] L£57} A=
=HA FEF FolsmA ] Hrlsldck vk
< 308 ZqF FHkAFL & 10% ethyl acetatev}
¢+%l n-hexane £ 1 mLE Y3 silica gel plugE

THAZE ey &uiE A FFATIA

Kugelrohr &74-%](120C, 5 mmHg)E o]-&3}od
A 0.94 g (95%)2] FAYA7} ol Fr).
'H-NMR (CDCl3) 6 2.35 (quin, 2H, J=6 Hz, 2-CH,),
3.48 (t, 2H, J=6.2 Hz, 3-CH,Br), 4.68 (1, 2H, J=6
Hz, 1-CH,OTf); "C-NMR (CDCls) § 27.18 (3-
CH:Br), 31.66 (2-CH,), 74.61 (1-CH,OTf), 109,
115.3, 121.7, 128 (CF3); MS m/z (relative inten-
sity) 123, 122, 121, 120, 69, 41.

2. 3-Bromo-1-{"®F)fluoropropane (Fig.
2C)9| &M

Aol ZZEZAA AAE ["FIFE H'"0c] Zo}
Jord o] 2AZTA(AGI-X8)E FHAIA &
glsl71v} 213 phase transfer catalyst24] nBus
NOH (40% £ 5 pL, 18.2 pmol)v} nBus
NHCO; (18.2 pmoh)E #H7}slo] nBuN'°Fe] 3d)
2 ek o] -l oLNEYEZL(B00 pLX2)&
Wi 80ColA AATAEE o8l E& AlAY
5], ¥ THF 200 pLE o]g3le] o] whalsg ke
L2712 &7k o] Hk-2-87]d] 3-bromopropyl-1-
triflate (Fig. 2B; 5 pL, 30-34 pmol)E Y31, 80¢C
ofj4} 28 Z<k w2 AA 3-bromo-1-["*Flfluoropro-
pane-2 77~80% 2] vlAL3}ehA 482 919 tHn=20).

3. ("8SF)FP-CIT (Fig. 2A)9| &

ol EVE™ 200 pLlell 592 nor-B-CIT (2 mg,
538 pmol)E 3-bromo-1-["*Fjflucropropane (Fig.
20)e] EolE HhE-E710l WL, o] whgHoll EtsN
(6 pL 43 pmol)®} DMF 5~64-2-8 Hr}3l =

MsO —\_\

N K!®F/Kryptofix 222
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Fig. 1. Synthesis of ["*FJFP-CIT is based on nucleophilic fluorination of the mesylate precursor (Fig.

1B) by K'*F/Kryptofix.
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Z885ick. [*FIFP-CIT $4-92] pHE pH paper
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5 Agste] HAeA
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WAo] SoleaBFAT Eaksto] lold u)
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nBuN"Fe] uFEAlo] ALxl:= phase transfer
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& zahslsc ‘

3-Bromopropyl-1-triflate (Fig. 2B)+ 3-bromo-
propanol¥} trifluoromethanesulfonic anhydride -
Bl golatA dojA| Eull(Fig. 2), 4-2ollA = 83k
317] wjEel] 20 colA BBt o] triflate (5 pL)
£ AF-EAZ 80ColA 28 < ['*Flfluorination
3lo]  3-bromo-1-['*Flflucropropane2 77~80% 2]
WA g2 %A, Sep-Pakol} FF 59
BAE ok o) Hng PET" ) 54

3k AAIgle] o2 k2o A£s19drt 3-Bromo-1-

B >""OH Br” "OTf Br” " isp
C
N N

COOCH, C COOCH,

Et;N, CH,CN
I (DMF: 5-6 drops) 1

140 °C, 20 min

D A

Fig. 2. Synthesis of [’F]JFP-CIT is based on alkylation of nor-B-CIT (Fig. 2D} with 3-
bromo-l-[lsF]ﬂuoropropane (Fig. 2C) which is obtained from ['SF]fluoride ion
displacement reaction of the triflate (Fig. 2B).
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Fig. 3. HPLC traces: trace A (Fig. 3A) was monitored by a UV detector (254 nm) and trace B by a Nal(TIl)
radioactivity detector, ["*FJFP-CIT is eluted at 33-34 min which is indicated by an arrow in trace B (Fig.

3B).
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chFig. 2). YerHo2 A3k WSl DMF} 7}
A A8 BolE zolA} B uly W A
a717} of2l$) HPLCE AHgstod Al v Ealh
Sgich el gl o R EY e A
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< WARre 24 AR 88 20% A S
Al g Addek HHENE silica gel plugel] E2HA]
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2 uj) ["*FIFP-CIT7} 33~34%-0l|4] §-Z=|9) 51(Fig.
3B), UV detectorol| 4] & ufiz o] A|7te]] §&E =
u A EA Y] F 37} vls- Zkel(Fig. 3A). A4
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IRl AGslol A MES ZulE 1Y 2
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Fig. 4. Radiochromatogram (TLC) of [“FJFP-CIT
after HPLC purification shows a radioche-
mical purity higher than 99%. TLC analysis
was performed using a silica gel plate and

developing solvents (2:1-ethyl acetate:n-
hexane).
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CITE 0|44 PET 34l dold 94-550] A%
A3 93, o AT LR A2 FPEE ol
HALFARE o) 87 Esp LA Aol -8
S 488 Zos Agdct

2 o

83 PETS o] §3te] EaRIHIAE d43)sl=
dl 423t ['|FIFP-CITY: 1 %9} ofg] 7%
ofsle] Aol Al=EojF ot A9 ol ull¥F
off FA7} Helgtel o] AFellAe HEE el
gsto] faulAso] £ [FIFP-CITE &
22 §AstTA slgick A ¥ B [PFFluo-
ropropyl71E =4%t7] Sisked A83 3-bromo-
1-{**F]fluoropropane-2 THF &vuil s}oll4] 3-bromo-
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S5 olMEVEHT 47k DMFE AL
slo] SAMHS-& AdYsldet. olw) DMFY &
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