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Abstract

Purpose: Radiotracers that bind to the central benzodiazepine receptor are useful for the investigation of
various neurological and psychiatric diseases. [C-11]Flumazenil, a benzodiazepine antagonist, is the most
widely used radioligand for central benzodiazepine receptor imaging by PET. We synthesized 3-(2-[F-
18]fluoro)flumazenil, a new fluorine-18 (ti2=110 min) labeled analogue of benzodiazepine receptor imaging
agent, and evaluated in vivo for biodistribution in mice. Materials and Methods: Flumazenil (Ro 15-1788)
was synthesized by a modification of the reported method. Precursor of 3-(2-[F-18]flucro)flumazenil, the
tosylated flumazenil derivative was prepared by the tosylation of the ethyl ester by ditosylethane. [F-18]
labeling of tosyl substitued flumazenil precursor was performed by adding F-18 ion at 857 in the hot cell
for 20 min. The reaction mixture was trapped by CI18 cartridge, washed with 10% ethanol, and eluted by
40% ethanol. Bidistribution in mice was determined after intravenous injection. Results: The total chemical
yield of tosylated flumazenil derivative was ~40%. The efficiency of labeling 3-(2-[F-18]fluoro)flumazenil
was 66% with a total synthesis time of 50 min. Brain uptakes of 3-(2-[F-18]fluoro)flumazenil at 10, 30, 60
min after injection, were 2.5+0.37, 2.2+0.26, 2.1 £0.11 and blood activities were 3.7+0.43, 3.3+0.07, 3.3
+0.09%ID/g, respectively. Conclusion: We synthesized a tosylated flumazenil derivative which was succes-
sfully labeled with no-carrier-added F-18 by nucleophilic substitution. (Korean J Nucl Med 1999;33:527-36)
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Fig. 1. Synthesis of flumazenil (Ro 15-1788).
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Fig. 2. Synthesis of flumazenil derivative and labeling with F-18.
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Lujs A AASE A ES hA 20 mL
ethyl acetateol] %o]31 20 mL SF5Z FF3-9ch
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-CH,CH.), 5.2 (s, °H, -N-CH»-), 7.3 (m, “H,
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3. Flumazenil derivative?l [(F-18)EX|
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B

AFAd) 2 mg (4.1 p mol)& 3 mL2 acetoni-
trileol] o] 3.(1)ollA] A)=3} [F-18]tetrabutylam-
monium fluorideol] 7}8lod A 4o F9c} 222
80TColA 90T AEE 2e|lx 2087 wk2slgic)
oluf EA¥ FFulAld FEAE TLCZ A &8
(Fig. 3A), acetonitrile:H,0=19:1)& &As}l1, A5
7V2E BolFo) {ulE A28 ¥, acetonitrile (1
mL)T SF4G mL) THERE WL A7
s}o] Cis Sep-pakd} alumina-N& Ebsloich £3t
SHo] FH3 Cis Sep-pak-& ZFH(2 mL)9} 10%
ethanol (3 mL)& AMo]& ¥ 40% ethanol (0.5 mL)
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Fig. 3. Thin-layer chromatogram of 3-(2-[F-18]fluoro)flumazenil. The purification was achie-
ved using C;s Sep-pak cartridge and the purity was checked by TLC (acetonitrile:
H>0=19:1). The efficiency of labeling tosylflumazenil with F-18 was 66% (A), and it
showed no radioactive impurities after purification (B).



98 9 89l wizclolAlH A AL PR BF AF F4) SFoHA
TLC (Fig. 3B, acetonitrile:H,0=19: )& £ & &

gkt

4. OIRAE 0|88 MAEE =AM

3-(2-[F-18]fluoro)flumazenil®] AW=elE =AF
371 98 vk A(0CR, &7, n=9)2] me|gWe &
s}o] 3-(2-[F-18]fluoro)flumazenil 0.37 MBg/0.1
mL-& FAsI90th 105, 305, 608 & AApow
FE oF 0.1~0.2 mLe] HHE xFsln Hpdx
AZHek 4 A71E AEste] FAE FAL F, vt
ASEZ A7l ol e WASE Aelieh
et WA A U BASAE
A719) w9 A AHAE(% ID/gyw Tkgieh

oZi

Fjod 2

<=

e 1}

zdolAlHAl |- 24191 F-18¢] A
£ XA 2-amino-5-flurobenzoic acid& ZHlEA

2 phosgened} ¥

5}o] 5-fluoroisatoic acid anhy-

FrEA [F-18](3-(2-Fluoro)flumazenil?] ¢Aat A4 W) RE 533
dride(a)& WHEFL o] & sarcosined} WFZsle] 7-

flu0ro—3,4-d1hydr0-4—methyl—'H— 1,4-benzodiazepine
-2,5('H)-dione (b)g A thS diethylchloro-
F71=2
A-&slo] ethylisocyanoacetate$} W A|A ZFa}
AdE©E AA F5F 64% 2 GHY & A

BRI FEADS) S FFA

HLE2) 2 tetrabutylammonium hydroxide$} ¥F2-
sho] 1 Ra) ¥, o) %
7ol 4] ditosylethane®} HFH2-slo] 63% 2}
SR8,

ZZ2ulAd § =412 F- 1841_;(] 122 tosyl X3}
717V 24l EF0kAlE READE AolFRER
ol|A] [O-18]watere]] 2]} [o 18(p,n)F-18] &u}k-2-0
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Fig. 4. Biodistribution of 3-(2-[F-18]fluoro)flumazenil was investigated in normal ICR mice

(n=3/group).
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Z7AdA 55 2% 2 gAY ,\l‘}ivl- Tosyl7}
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A C-3 Z7pA Y] 7hisl ubgolgich Lithium
hydroxidet} sodium hydroxide 2 8Whg- ¥ j4to =2
acidify$}™ FEH5ES A9 100%E =ou}t MAE
o] FAF Q(HCI sal) .o & ZAsl] o] 9la) vk
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S 9900 B Aoy g7l osyl AR F
Fohld $EAS ATAZ LA BAE 2
ZuopAld FxAlel 3-(2-[F-18]fluoro)flumazenil &=
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