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ABSTRACT [""C]JGR205171, a Neurokinin 1 (NK1) radioligand, has been known as such a promising PET probe for
quantitation of NK1 receptors in the brain by positron emission tomography (PET) imaging. First trial to
synthesis of ['"C]GR205171 was to use methylene chloride and tetrabutylammonium hydroxide for pre-
activation of precursor, but the result was not successful in radiochemical yield (0~25%) and unreliable. 7
years later, inorganic base (Cs.COs) was tried to achieve higher radiochemical yield, and they showed higher
yield (~53%). We have tried to repeat the same synthesis method, but it did not work properly, because
there were the lack of the detail procedure and still reproducibility in radiochemical yield. Here we report the
improved synthesis protocol to produce ['"C]JGR205171 in high yield via commercial automated synthesizer.
The sonicator which combines water heating bath was used to activate desmethyl-GR205171, and this method
showed high efficiency and reasonable yields (4.7 + 0.6%, non-decay corrected from molecular sieve trap) with
>95% radiochemical purity.
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Scheme 1.

Radiosyntehsis scheme of ['"C]GR205171

Sl

CF, T oFy |
NNE{ 1 Hrj\. i\\/’ E LI0H .i . N'Ntﬁ/ N e
*»«“WE/\J/ Col Oy DME B F =
o hile ~oileH,
Pesmathyl GRZO517 HE e b

P
H B &
by N

2.2 ["CICH HIEst Bts 2! 22| FX|
2.2.1) ["CICH:I 30| &5 H o, daH A&
FABHHA] 5E7F 80 Coll A 7}E3}o] methylation=

—%Eﬁ]—ﬂ 50 mM ammonium formate buffer 4.7

Vst HReS £ZA3tal, semi-—

prep HPLC

(eluent condition: acetonitrile/50 mM ammonium
formate = 30/70, 6 ml/min, 254 nm)o|A &2 A

A&

gt

2.2.2) ["CIGR2051710] €-&=&= AI7F2 7.3~8.3
wHolglon, BT &M FH/4 100 mlyt A 4
< Floll Sep—Pak (C18, Waters)oll A =€ o, o
ml)a A AR m)E A OR FIHA
7 gejste] Wt e & ol S vpo| Yol B2}

21

2.2.3) Fit vto|ee]
Fe Fstod

=2 [UC]GR2051719] A
248 HPLC (eluent condition:

acetonitrile/50 mM ammonium formate = 30/70,
1 ml/min, 254 nm)ol|A] WA £ & 453

ou], GR205171 ¥3 A| 2803} 4.&

afsts)

Repr

AAAIeE A7) ZE DMEFe| =<1

FUHS B,

esentative Results

SR ERLE

el A 7He

Table 1. Radiochemical yield of [''C]GR205171 production

Figure 1. Pictures of typical color differences between pre-activation
methods. (a) DMF re-dissolved after heating/evaporation of CHzCl, with
TBAOH; (b) heating after sonication with Cs,COs in DMF; (c) heating and
sonication simultaneously with Cs.COs in DMF.
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Entry [''C]CO2 trap (GBq) # final product (GBq)” Radiochemical yield (%)c)
1 59.718 (1614 mCi) 3.145 (85 mCi) 5.3
2 58.941 (1593 mCi) 2.775 (75 mCi) 47
3 63.011 (1703 mCi) 2.516 (68 mCi) 4.0

Jvia molecular sieve in automated synthesizer ¥ radioactivity in final vial ¢) N.D.C. (E.O.B.) based on [''C]CO. trap on molecular

sieve colu

mn in automated synthesizer
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Figure 2. Preparative radio-HPLC chromatogram from purification of ["'C]
GR205171. (A) UV detector (254 nm); (B) gamma-ray detector.
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Figure 3. Analytical radio-HPLC chromatogram from final product of ["'C]
GR205171. (A) UV detector (254 nm); (B) gamma-ray detector.
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