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To activate QVA cartridges, the chloride counter anions are exchanged wth
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have enough basic anions inside of the cartridge for the nucleophilic
[18F] fluorination reaction. In addition, excess potassium carbonate in
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of these cartridges. The final [18F]fluoride solution after elution
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This invention further provi esane formul ate Qvolatlle el uting
sol ut i on.carbonate in aqueous solution is usually used for corrpiete reisase of Fifluoride out of

these cartridges. The final ["®Flflucride solution after elution contains excess base and water.

Excess base may cause numerous side reactions including elimination and hydroxylation.
Such byproduct analogues result in difficult purification of desired "®F-labeled product and
low specific activity.

Large amounis of water are needed to be removed using repeated azeotropic evaporation

with acetonitrile to make the reactive anhydrous ["®F}flucride ion. Protic solvents including



This invention provides a nethod to rel ease [18F]fluoride trapped in the
said cartridge using the said eluting solution. This invention further
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Brief Description of the Figures

Fig. 1. Schematic represeniation of the present invention. (A} quaternary ammonium
polymers consisting of tertiary amines and inert counter anions which have no
nucleophilicity; (B) alcohclic eluting solution consisting of K222, KOMs, and TBAHCGO; for

fast evaporation and mild basicity.

Fig. 2. A graph displaying the released radioactivity of ["®Fifluoride by eluting solution (Eluent

A) out of quaternary ammonium polymers 8.

Fig. 3. A graph displaying the released radioactivity of ['*F]fluoride by eluting solutions

{Eluent A, B, and C) out of guaternary ammonium polymer §-3.

Aims of the invention

The invention relates to pretreatment of ["®FJflucride for an efficient nucleophilic

["*Ffiucrination reaction.



pol ystyrene is an insol ubl e copol yner consisting of styrene and styrene
derivative, which are cross-linked with 10 - 90 viv% of divinyl benzene. In
enbodi merwe 20f2/w3k@9pr esent i nvention, the said pol yner may/Hpreoipoei3as ed by
lwo synthetic pathways as shown in Schene 1. pol ystyrene step 3step 4
pol ystyrene4 (Werein NR3 and pol ystyrene are defined above) The first

pat hway (upper arrow) conprises tandemtwo steps. The 4-Vinyl benzyl

anmoni um chl oride (3) internediate is synthesized by the reaction of

4-vi nyl bemgyhveaidrofrbd@ss(Zadgeut@l iBXEBSIgméertiary amne as defined above
(step 1). Without purification, the internediate 3 is in situ polynerized
wi t h di viThiglibhenierfertivar oswiden k erethiodifenthe adtieypisarbbinsitsdpatcyomet.ri |l e (Al BN)
to give the solid polystyrene 5 (step.2). In the first step, the reaction
nmedi a i s 'SEIBEPERD W?‘ﬁ%ﬁst%‘"@“@i?@iﬁﬁi’ HHA N B OPNTRREYMEC 4, CHA 3,

1, 2-di chl.groet hane, .acetonitrile Drvis nd-water.. The m xed sol vent
of “wat or B b RS GRS penerbireetr afen R R B R T BhEEE: s
perfornmed8atat50 00 for 3-12 h. In the second step, the reaction is
performed at 70 C for 3-12 h. The second pathway (low arrow) conprises two
separ at e 'SEEPEHAL AP HIASHEIFSF SORITEIT Ef‘%‘%aé?g)” hliluopet erser Feile fiif rapvge:
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purified by washing an JofT @ behase extraction using 4 “8oxhl et appar at us
(step 3) .ThiEh&/ARPRLURLCHLRIHES: RM4ETEFIBudrRe RESRATR thdbiuatigsnigat | on of
polymer 4 with excess tertiary am ne as defined above (step 4). In step 3,
t he reactfoTRIh@Y SPLUYb| ected from the group consisting of THF, 0014,
CHCl 3, 1,2:. di Logl n r.obe n Lkrile, : O and
wter, MBRBohlrspanehar e BRrt g 1 PELRE ¥ o PEELRK Kild S Mecal S Ton
in step 3aitglggant eluhrmsdittio”T0 C for 3-12 h. In step 4, the reaction nedia is
sel ected fromthe group consisting of THE, CC 4 CHA3, 1, 2-dichloroethane,
acet oni t rliMfSenVeHRn Fﬁ@&%?séd‘ae%ﬁ?e IN§158 S B ERUUINFaNE of o' R Er ) ShHDVE i s
proper aswtibephiliegexlianinaeding redibidg teasbpantdnningtep 4 is perforned at 70 C
for 3-24 h. In enbodinents of the present invention, the amoni um chloride
pol ymer 5hissinve@nddridgnt Rradéedasnaked db urrmestdie &4 oa! Bechmigrhfiicom

chl ori de (tnidRalidhaftusio Rk 8Bsi@Said BOWY dodiisecheme 2. Scheme 2

This invention provides a method to decrease the amount of precursor for the ease of

purification by decreasing the basicity of the nucleophilic ["®Flflucrination condition.

Detailed Description

The present invention generally relates to nucleophilic [*®Fflucrination, which takes place in
liquid reaction media. As shown in Fig. 1, this invention comprises wo important advanced
technologies. One is about quaternary ammonium polystyrene having neutral counter anion
which has no nucleophilicity and basicity. The other is about volatile eluting sclution which
consists of K222, KOMs (or KOTI, or KsPOy4), and TBAHCO; (or TBAOH, or KOH, ork,CG;
or KHCG;). The present invention not only achieves a short time for preparation of
["®*FHflucrination solution to save radioactivity of ["®*Flflucride, but also produces less basic

['®Fflucride solution for selective ['®Flflucrination.
The detailed present invention is described below.

In the text of the present invention, a series of quaternary ammonium polymer as illustrated

in Formuila 1.

[Formula 1]



pol ystyrene5pol ystyrene (Wierein NR3. X, and pol ystyrene are defined above)
In Schene 2, Mis selected fromthe group consisting of lithium(Li),
sodi um ( Nap,20paB3ae8i um (K), 1-n-butyl-3-mnmethylim dazol i ecr(EPRetiL0bI366
pyridi ni um substituted pyridinium phosphonium and NR4 (R = Me, Et, n-Pr,
n-Bu). The ani on exchanging process is carried out as follows; 7
pol yethylene frt. 2) the aqueous MX salution is added to the funnel or
syringe. 3) the suspension is well agitated for 3-10 mn. 4) the solution
is filtered.-Q ! égmuced pressure. 5) the resulting polyner is washed
W th disti vat ¢ repeat above 2-5 steps several times. 7) the
pol ynmer is e he- tiNR@cetone and dried under vacuum |n enbodi nents of
t he presqﬁgﬁkgMﬁntlon the said polymer 1 is used to nake a nore stable and
efficient solid phase extraction cartridge to separate [18F]fluoride and to
prepar e afveh@@s Hoasge@c{ea%hf ﬂhu@m@a;osgétm@(ﬁm -EDaikgaRphetEmeb&as iong-
[18F]f|uor| ¢ p q} g% and fast evaporation, an effective
el uting JEiM am 8%0%?5”§Pgﬁu%§ @&H%S W @ KOVt (or KOTIf, or K3POY4),
and TBAH@GSaGﬁmﬁFB&BHmneECK@HﬂmUmeMZGG@mgﬁnn&H@ﬂmwmthereln K222 is the
nDst eff I | - i.nation;
TR o0 & TR BB eI Ao AR E PR S et Bsed | n
KP appllé%V5bn # 10- 2008- 0078233 for conplete solid phase extraction of
[ 18F] f I u ﬁét E%Pm TBAHCO3, TBACH, KOH, K2CO3, and KHCO3 are used to
keep rea 86°uti on basic. These conponents are diluted in an al cohol

sol vent ‘MR Q@Sél&:té}ql’&ﬁgﬁ%%rg@rfﬂhé Q%g%? QeH%trﬁf%'ﬂ%eSEr!eﬂﬂia%fmeoErl ﬂﬁfo\éyiéﬁn%@hm such
as net hanol, ethanol, npropanol , n-butandl, n-pentanol exanol

n- hept andl-1-ba @IS BrasBYimidazole HEGWEEPS al cohol such as i sopropanol |

i sobut anol, isoanyl alcohol, and 3-pentanol; or tertiary al cohol such as

t - bbutanol, t-anyl al cohol, 2 3-di net hy1- 2- butanol

2-(triflyor QQEtMAdedZ %Qpa@!*?la ’g 3 u gESJWS]rst?m Rﬁnﬁﬁ@ﬁ%ﬂe&i%xﬁ’t -&ment anol ,
2-ent hyl- 2-pentanol, 2, 3-dineth ent ano 2, 4-di met hyl- 2- entanol

2- et hyl t@‘“ﬁ%ﬁ@iﬂes@%‘iﬁ%l &3p oﬁ?i’f t?'“?ﬁeébi&ﬁé (%Tséyﬁffr%"ﬁftréi%%e‘?esﬁh‘?r@%l 2-
cycl opr OQ@ﬂ}sﬁ-@f&tﬁb&rﬂ:b&a@ump|heiaﬂﬂ§Btch5{ds@yﬁb qpem asaliudrogitinaclmpgnt anol 1

- | | |, 1-ethyl cycl oh B
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under a gentle now of He gas and 1l ow vacuum "The smal | anount of

wat er is Cf%éﬁm?eé’ﬁﬁ?\?é@"bo}g%&é@f?‘ﬁwiwﬂé%orat| on with acetonitrile under a
gentle f lin err‘gfdmwgn fi'ﬁ'ept%ggnt gntiﬁ%m{h gH g?ymer may be prepared by two synthetic

pathways as shown in Scheme 1.

Scheme 1
= .
NRj AN CI¥ | DVB, AIBN
— le |~
step 1 i _xN NRg | step 2
L3 4
27 NN
| — S
s /’L\‘/Ci
2 polystyrene 3
DVRB, AIBN NR3
e
step 3 step 4

palystyrene 4
{Wherein NR; and polystyrene ars defined above)

The first pathway (upper arrow) comprises tandem two steps. The 4-Vinylbenzyl ammonium

chioride (3) intermediate is synthesized by the reaction of 4-vinylbenzyl chloride (2) and



The content of the present invention is not limted to EXAMPLES bel ow.
EXAMPLES EXAMPLE 1: Synthesis of trinmethylamoni um chl oride pol ystyrene
(5-1) 8 wo2sfzmse02di ssol ving 4-vinyl benzyl chloride (2, PCTOP20m1/0686€096

mmol) in a mxed solution of water (0.5 nm.) and DWMF (5.0 nlL), 40%

trimet hyl am ne aqueous solution (2.098 nL, 14.190 nmol) was added to the
solution. The reaction m xture was stiared at 50 Cfor 3 h to give N (4-

vi nyl benzyptri met hyl anmoni um chl oride (3-1) (step 1). After cooling to room

t errper at L@x@assgértéér@wvb@%@aﬁndd%b@@e fap 1 LyvRddt ﬂrmbanoanaele M&Neﬁaa@ls Beh 1.833
wer e

i ssol ved co ct.i tur heat ed
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drying t%qo“% CFOrHrrerl C solhfegz ﬁ&éqh‘%gﬁﬁ%&é% ?é gﬁﬁgﬁgﬁ”i&ﬁ@zﬁ %Asg%n%oft ar to
result i mfaéquhe pagct aiMeakol watrd aﬂ%@?ﬁ%@ﬁft@é@r ayyeqrlien inefia. Biezeadlien mtat acked
four diffigs gBterSb@Y¥ES0 d0OBNE nt hiHEih@8EPNha! Baeidnas bélerRed ¥starcene (5-1);
50- 100 nesh;, 2.25 g, 100-200 nesh: 0.248 g, 200-400 nesh - 0.208 g. EXAMPLE
2: Synt hesi&of tri et hyl anmoni um chl ori de pol ystyrene (5-2) Usi ng
triethylairne (1.978 nL, 14.190 nrnol) instead of trinethylam ne of exanple
1 above, Tandefwiipethivag (ic\herrsﬂh@nmﬁeeﬁet@mrsep%mtd stepact-Vopbawal dieide 6Xapl e 1,
triethyl %EST %hi&@ \ﬁz‘ﬂl Qﬁjéd&c&%ﬁéﬁi%%%%j ?TB%) 16/"8{%9, %Qéaa%&gﬁyr@% E%‘n@?("?sﬁ 50-100
mesh: 2.374 g, ? 400" nmesh E 3:
Synt hesi §U8fredl\P3fré’?ﬁW9 ﬁ*i‘%lé%‘@l ??@ﬁ?@ﬁ W'P@é‘s*ﬁélﬁé?weér?@p%%wﬁ) step 3Usﬁ‘f*g
N- met hyl igmineaeh enicddsl 3diymbs 514 .ptRrdd hubiesizaash of pbiiers hylnadrcass of
exanpl e % bove, and &gll W@Q@ tr}tg same procedure and reaction scale as
exanpl e e MBI ASHREEIRRP ride polystyrene (5-3) was obtained as
fol | ows; 0 S 0. 189g.

:é&egggﬁg?%uoéw%sh&e 5/%%@ f%%ﬂggmp cg'ra%ﬁ ifg 85 THO @ 5&5&? .

EXAMPLE 4: Synthesis of pyrimdiniumc ystyrene
dichloroethane, monocchiorobenzene, acetcmtrale DMF, DMSO, and water.

Monochlorobenzene or DMF is suitable as reaclion media. The reaction in step 3 is
performed at 70 °C for 3-12 h. In siep 4, the reaction media is selecled from the group
consisting of THF, CCL, CHCl,;, 1,2-dichlorcethane, acetonitrile, DMF, BMSO0, and watsr.
The mixed solvent of water and DMF is proper as the reaction madia. The reaction in step 4
is performed at 70 °C for 3-24 h.

In embodiments of the present invention, the ammonium chloride polymer 5 is treated with
agueous MX solution for anion exchange from chioride o the inert X anion as shown in

Scheme 2.

Scheme 2

polysiyrene 5 polystyrene 1
{(Wherein NR3, X, and polystyrene are defined above)

in Schems 2, M is selacted from the group consisting of lithium (Li}, sodium (Na), potassium
(K), 1-n-butyl-3-methylimidazolium ([bmim}]), pyridinium, substituted pyridinium,
phosphonium, and NR; (R = Me, Et, n-Pr, n-Bu). The anion axchanging process is carried

out as follows;

1} the ammonium chioride polymer 5 is placed in a funnel or syringe equipped with a



2 pyridine DMF/|-120(10/1) 5000, 3 h Using pyridine (1.148 nlL, 14.190
nrnol) instead of trirnethylam ne of exanple 1 above, and follow ng the
sanme procEOure/@asr eacti on scal e as exanple 1, pyri m dipairmeeehloeiscee

pol ystyrene (5-4) was obtained as follows; 50-100 nmesh: 1.719 g, 100-200
mesh: 0.206 g, 200-400 nesh: 0.582 g. An el enental analysis of four
anmoni um chl ori de pol yners obt ai ned friom above exanpl es 1-4 was obtai ned
and the anmount of ammoniumion of resins was cal cul ated on the basis of

ni trogen cont edkehinagi.shown in Table 1, Table 1 conpound tertiary am ne
theoretical (mml/g)enpirical (mmol/g) 5-1 NMe3 2.130not determ ned 5-2
NEt 3 2} the agueocus MX solution is added to the funnel or syrings.

3) the suspension is well agitated for 3-10 min.

4} the solution is filtered out under reduced pressure.

5} the resulting polymer is washed with distilled water.

8) repeat above 2-5 steps several times.

7} the polymer is washed with acetons and dried under vacuum.

In embodiments of the present invention, the said polymer 1 is used to make a more stable
and efficient solid phase exiraction cartridge to separate ['®F]fluoride and to prepare a less

basic ["®Ffluoride solution.

For complete releasing ['®F]flucride out of the said cartridge and fast evaporation, an
effective eluting solution is prepared by composing K222, KCMs (or KOTT, or KzP0O4), and
TBAHCO; (or TBAOH, or KOH, or K,CO, or KHCO;). Wherein K222 is the most effective
phase transfer catalyst in nucieophilic ["®FJflucrination; KOMs and KOTT are the source of
inert anion instead of TBAOMs disclosed in KP application # 10-2008-0078233 for complete
solid phase extraction of ["®Ffluoride; KsPQy, TRAHCO;, TBACOH, KOH, K,CO; and KHCO,
are usad to keep reaction solution basic. These componenis are diluted in an alcohol solvent
which is selected form the group consisting of primary alcohol such as methanol, ethanol, n-
propanol, a-butanol, n-pentanol, n-hexanol, n-hepianol, and n-oclanocl;, or sencondary alcchdl
such as isopropanol, iscbutanol, isoamy! alcohol, and 3-pentanol; or tertiary alcohol such as
f-butanocl, f-amyl alcohol, 2,3-dimethyl-2-butanol, 2-(triflucromethyl)-2-propanci, 3-methyi-3-
pentanol, 3-ethyi-3-pentanocl, Z-emthyl-2-pentanocl, 2,3~-dimethyl-3-pentanol, 2 4-dimethyi-2-
pentanol, 2-methyl-2-hexanol, 2-cyclopropyl-2-propancl, 2-cyclopropyi-2-butanol, 2-
cyclopropyl-3-methyl-2-butanol, 1-methylcyclopentano, 1-ethylcyclopentanol, 1-

propyloeyclopentanol, 1-methylcyclohexanol, 1-ethylcyclohexanol, 1-methylcycloheplanol.

fn embodiments of the present invention, the eluted [®Ffluoride solution out of the said
polymer cariridge is evaporated under a gentle flow of N, or He gas and low vacuum. The
small amount of water is then removed by azeotropic evaporation with acetoniirile under a

gentle flow of N, or He gas and low vacuum,

The content of the present invention is not limited to EXAMPLES below.

EXAMPLES

EXAMPLE 1: Synthesis of trimsthylammonium chlioride polystyrene {(5-1}



1955, 2.023 5-3 N-nmethyl imdazole 2031, 1.964 5-4 Pyridine 2044, 2. 314
EXAMPLE 5. Preparation of trirnethylamoni um net hanesul fonate pol ystyrene
(1-1) 10wBabiamse028- 1 (100- 200 nmesh, 200 ng) obtai ned f PoWEPZEANPbB6A was
pl aced into a syringe equipped with a polyethylene frit. Distilled water
(10 m.) was added into the syringe and eluted out after 1 mn. The syringe
was flushed with 0.2 M NaOMs aqueous solution (5 nmL) and capped with a
tight lid, and then shaked for 3 min. The solution was renoved by
filtration under reduced pressure and the resin was washed with distilled
water. After the ion exchange process was yepeated four tinmes, the resin

was vvashegsxw/d\b di stidmhedcwat r//,-@,/mit xi5) a@QBa\@\I ong 9 nrC X S&b%nd t hen
dri ed under vabqun -o—grve—ﬁh tr nff‘ hawes ulN ohatig,

pol ystyr enem MingpPO O J%{\’F’ repar at’i o "of _triethyl ni um

met hanesul% onat e pol ysz’iJ -Bhe (1-2 Fro

ng), triethylamoni um net hanesul fonate pol ystyrene (1-2, 222 ng) was

pol ymer 5°2(180- 260 nesh, 200
P e ot Ak e o TR A S R 20aF FRRL S a3 Oy#faﬁg?\ﬁte;g)

{0.5 mi) and DMF 5 0 mL), 40% trimethylamine aqueous soiution (2.098 mL, 14.190 mmol

was added io the solution. The reaction mixture was stirred at 50 °C for 3 h to give N-{4-
vinylbenzyhitrimethylammonium chioride (3-1) (step 1). After cooling to room temperature,
divinylbenzene (2.00 mL, 11.233 mmol) and AIBN (301 mg, 1.833 mmol} were added and
dissolved completely. The reaction mixture was heated at 70 °C for 5 h, and then cooled (0
room temperature. The resulting polymeric solid (5-1} was roughly crushed and transferrad
info a 400 mesh sieve, and then was washed with acetone several fimes (step 2). After
drying the polymeric solid under atmosphere, it was grinded in a mortar to result in small
particles, and then sorted by particle size using stacked four different sieves to give
trimethylammonium chioride polystyrene (5-1); 50-100 mesh: 2.25 g, 100-200 mesh: 0.248 g,
200-400 mesh - 0.208 g.

EXAMPLE 2: Synthesis of tristhylammonium chioride polystyrense (5-2)

. e
M NEt; M Ci DVB, AIBN
i i R —— ! i @ e ———~
MCI DMF/H,0(10/1) k\«,/E\/E\JE’I:*, 70°C,5h
2 50°C, 3h 3-2 polystyrene 5-2

Using triethylaime (1.978 mL, 14.180 mmol) instead of trimethylamine of example 1 above,
and folowing the same procedure and reaction scale as example 1, tristhyvlammonium
chioride polystyrene (5-2) was obtained as foliows; 50-100 mesh: 2.374 g, 100-200 meash:
(0.487 g, 200-400 mesh: 0.221 g.

EXAMPLE 3: Synthesis of N-methylimidazolium chioride polystyrene (5-3)

= N-methyl imidazole |77 Cl DVE, AIBN

=

E' { |
= Cl DMF/HO(10/1) X NN—1 70°C, 5h
2 50°C, 3h 3-3 ] polystyrene  5-3 @N\



Cl 9ag. NaOMs N-1li on exchange pol ystyrene5- OV pol ystyrenel-3 From

pol ymer 5-3 (100-200 nmesh, 200 ng), N-nethylim dazolium net hanesul fonaie
pol yst yr eme 201/3202225 ng) was prepared by foll owi ng thePsarmP2@nocsdur e as
exanpl e 5. EXAMPLE 8. Preparation of pyridinium nethanesul fonate

pol ystyrene (1-4) Cl O polystyrene 54 S aq. NaOMs I on exchange

pol ystyrenel-4 n 11. polystyrene (1-4, 220 ng) was prepared by foll ow ng
t he sane procedure as exanple 5.

Using N-methylimidazole {1.131 mL, 14.190 mmol) instead of trimethylamine of exampie 1
above, and following the same procedure and reaction scale as example 1, N-
meathylimidazolium chloride polystyrene (8-3) was oblained as follows; 50-100 mash: 1.120 g,
100-200 mesh: 1.377 g, 200-400 mesh: 0.185 g.

EXAMPLE 4: Synthesis of pyrimidinium chloride polystyrene {5-4}

__byrdine /v\:J\/ _DVB ABN
Ol DMF/H,O(10/1) N o°c 5h
2

50°C,3h _ polystyrene 54 @

Using pyridine (1.148 mL, 14.180 mmol) instead of rimethylamins of example 1 above, and
following the same procedure and reaction scale as exampls 1, pyrimidinium chioride
polystyrene (8-4) was obtained as follows; 50-100 mesh: 1.719 g, 100-200 mesh: 0.206 g,
200-400 mesh: 0.582 g.

An elemental analysis of four ammonium chloride polymers oblained from above examples
1-4 was obtained and the amount of ammonium ion of resins was calculated on the basis of

nitrogen content (%) as shown in Table 1.

Table 1
compound tertiary amine theoretical (mmol/g)} empirical (mmol/g)
5-1 NMe, 2.130 not determined
5-2 NEi; 1.955 2.023
5-3 N-methyl imidazole 2.031 1.964
5-4 Pyridine 2.044 2.314

EXAMPLE 5. Preparation of trimethylammonium methanesuifonate polystyrene {1-1)

o
ci aq. NaOMs
® g @ OMs
NMes ion exchange NMes

polystyrene 5-1 polystyrene 11



Tabl e 2 conpound tertiary amne calculated (mmol/g) 1-1 Nve3 1.813 1-2 NEt3
1.823 1-3 N-nethyl imdazole 1.805 1-4 pyridine 1.817 EXAVPLE 9.
Pr epar at iwo 20f2/q3e029mer cartri dge containi ng neutral anmpoTEPREOI0YSHGT ene
The neutral amoni um net hanesul fonate polyners 1 ranging from20 ng to 100
ng were filled into a cartridge equipped wth a polyethylene frit.

10

Polymer 5-1 (100-200 mesh, 200 mg) oblained frcm example 1 was placed into a syringe
equipped with a polyethylene frit. Distilled water (10 mL) was added into the syringe and
eluted out after 1 min. The syringe was flushed with 0.2 M NaOMs agueous sclution (5 mL)
and capped with a tight lid, and then shaked for 3 min. The solution was removed by filtration
under reduced pressure and the resin was washed with distilled waler. Afler the ion
exchange process was repsaled four times, the resin was washed with distilled water (5 mL
x 5) and acetone (5 mL x 5) and then dried under vacuum to give the trimethylammonium

methanesulfonate polystyrene (1-1, 235 mg).

EXAMPLE 6. Preparation of triethylammonium methanesuifonate polystyrene {1-2)

@OMS

NEts

ag. NaCMs

ion exchange

polystyrene 5-2 polystyrene 1-2

From polymer 5-2 (100-200 mesh, 200 mg), triethylammonium methanesulfonate

polystyrene (1-2, 222 mq) was prepared by following the same procedure as example 5.

EXAMPLE 7. Preparation of N-methylimidazolium methanesulfonate polystyrene (1-3)

Cle aq. NaCMs

<]

V ' | Ny ion exchange s Ny OIS
A
polystyrene  §-3 @N\ polystyrene  1-2 @N\

From polymer 5-3 (100-200 mesh, 200 mg), N-methylimidazolium methanesulfonate

polystyrene (1-3, 225 mg) was prepared by following the same procedure as example 5.

EXAMPLE 8. Preparation of pyridinium methanssulionate polystyrene (1-4)

S} ag. NaOMs

Ci -

’ S e V Eé: ion exchange S iei
polystyrens 5-4 < > polystyrensa 1-4 ( >

From polymer 5-4 (100-200 mesh, 200 mg), N-methylimidazolium methanesulfonate



Pol ymer cartridge 6-1 were prepared by being
Pol ymer cartridge 6-2 were prepared by being with polyner 1-2

Pol yner cocwiot2nizdgeo26- 3 were prepared by being d wi t rCpaEPYOTRO6B6@

Pol ymer cartridge 6-4 were prepared by being filled with polynmer 1-4
EXAMPLE 10. Preparation of eluting solution The eluting solutions for

rel easing [18F]fluoride captured in aictartridge were prepared by conposing
three ingredients, and dissolved in al cohol solvent. |Ingredient A

Krypt of i %oRst@iede (£&822) mghQas pRBal® bl RE6RAL &lRtsaBic fPoddBure 8 eXabiKEMs, KOTT
or KBPO4 in water; 0,05 - 0.2 nmL Ingredient C TBAHCO3 (1 - 20 pL), TBACH
(1 - 20 pL), or 0.05 - 0.2 MKOH, K2CO33, or KHCO3; 0.01 - 0.2 niL Each

i ngredi ent was selected fromeach group A, B, and C, and m xed together to
nmake sevdfBe %l uting solutions as follows; Eluent A 1) Kryptofix 2,2,2
(K222); [TO=720 2), 0.2 KUVBtIEl.Water' 0. 05 - Uf{%&fg T?@HCLL 1-20
pL 12 4) al cof 0" “ni El uent B “TF %@Vt ofi x £, 2,9 %”fm - 20 ng 2)
0.2 MKOTf in watef; 0,05 -10.2 mL 3 fBAHCEB; 1 - 20 pk g4y al coholf; 1 niL

filled with polyner 1-1
filled
fille

1-2 NEt; 1.823
1-3 N-methyl imidazole 1.805
14 pyridine 1.817

EXAMPLE 9. Preparation of polymer cartridge containing neutral ammonium

polystyrene

The neutral ammaonium methanesulfonate polymers 1 ranging from 20 mg to 100 mg were

filled into a cartridge equipped with a polyethylene frit.

Polymer cartridge 6-1 were prepared by being filled with polymer 11
Polymer cartridge 8-2 were prepared by being filled with polymer 1-2
Polymer cartridge 6-3 were prepared by being filled with polymer 1-3
Polymer cartridge 6-4 were prepared by being filled with polymer 14

EXAMPLE 10. Preparation of eluting solution

The eluting solutions for releasing ["®Fiflucride captured in a cartridge were prepared by

composing three ingredients, and dissolvad in alcohol solvent.

Ingredient A: Kryplofix 2,2,2 {K222);, 10 - 20 mg
Ingredient B: 0.05 - 0.2 M KOMs, KOTT, or K3PO, in water; 0.05- 0.2 mL
Ingredient C: TBAHCO; (1 - 20 pL), TBAOH (1 - 20 L), or

0.05 - 0.2 M KOH, Ky,CQ3, or KHCO4; 0.01 - 0.2 mL

Each ingredient was selected from each group A, B, and C, and mixed together to make

several sluting solutions as follows;

Eluent A

1} Kryptofix 2,2,2 (K222}, 10 - 20 mg
2)0.2 MKOMs in water; 0.05-0.2 mL
3) TBAHCO;; 1-20 pL



Eluent C 1) Kryptofix 2,2,2 (K222); 10 - 20 ng 2) 0,2 MK3PX in water;
0.05 - 0,2 nL 3) TBAHCOB; 1-20 pL 4) alcohol; 1 nL Eluent D 1) Kryptofix
2,2,2 (K220)2p12103262920 ng 2) 0.2 M KOV in water; 0.05 - POTEP2118$53FBACH,;
1-20 pL 4) alcohol; 1 nmL Eluent E 1) Kryptofix 2,2,2 (K222); 10 - 20 ng 2)
0,2 MKOVs in water; 0.05 - 0.2 nL 3) 0.05 - 0.2 MKCH in water; 0.01 - 0.2
m. 4) alcohol; 1 nL Eluent F 1) Kryptbfix 2,2,2 (K222); 10 - 20 ng 2) 0.2
M KOV in water; 0.05 - 0.2 nL 3) 0.05 - 0.2 MK2CO3 in water; 0.01 -0.2 nL

4) aicohol, 1 miL

EluentB

1} Kryptofix 2,2,2 (K222); 10 - 20 mg

2} 0.2MKOTinwater; 0.05-02 mL

3) TBAHCOg; 1-20 pl

4) aicohol, 1 miL

Elueni C

1) Kryptofix 2,2,2 (K222}, 10 - 20 mg
21 0.2 M K3PO, in water; 0.05 -0.2 mbL
3) TBAHCO;; 1-20 b

4) aicohol, 1 miL

EluentD

1) Kryptofix 2,2,2 (K222}, 10 - 20 mg
2)0.2 MKOMs in water; 0.05-0.2 mL
3} TBAOH; 1-20 yb

4) aicohol; 1 mL

EluentE

1) Kryptofix 2,2,2 (K222); 10 - 20 mg

2)0.2 MKOMs inwater; 0.05-0.2 mL
3}0.05 - 0.2 MKGOH in water; 0.01 - 0.2 mL
4) aicohol; 1 mL

Eluent F

1) Kryptofix 2,2,2 (K222}, 10 - 20 mg
2}02MKOMs inwaler; 0.05-0.2mbL
330.05 - 0.2 MK,COs inwater; 0.01 -0.2 mbL
4} alcohol; 1 mL

Eluent &

1) Kryptofix 2,2,2 (K222); 10 - 20 mg
2}02MKOMs inwaler; 0.05-0.2mbL

310.05 - 0.2 MKHCO; in water; 0.01-02 mbL
4} aicchol; 1 mL

EXAMPLE 11. Eluting test of ["*F]fluoride trapped in the cartridges using alcoholic

gluting solution (Eluent A).



4) alcohol; 1 nL Eluent G 1) Kryptofix 2,2,2 (K222); 10 - 20 ng 2) 0.2 M
KOV in water; 0.05 - 0.2 nL 3) 0.05 - 0.2 MKHCG3 in water; 0.01 -0.2 nL
4) al cohow 20121320293 Di | ut e aqueous [ 18F] fl uori de sol ut iPOm/EPe@.1/085366 NCi )
was passed through the cartridges (6-1 - 6-4) prepared by present invention
to trap [18F]fluoride. The [18F]fluoride-trapped cartridge was then washed
with distilled water (1.0 nL) and net hanol solvent (1.0 nL) in sequence.

[ 18F] Fl uoride trapped in the cartridge was rel eased by eluting the solution
(El uent @i!u@ra%QQéL%C{‘SF}ﬂu@ﬂﬁé pleseth. :'aaw&m\ngmpaslétﬁmﬁﬁigﬁmaféﬂamr{sAof

Fosul 1 oM B Pi" BrBEait ITent TIRTE gl e TAPHATER%e Tabl e
3unit: nPasshen Waghell wite ristidrwalge16-hl)Gen2 bBeiB&ioll soltamt {1.@myL) ansagesidve 3
['"®*F]Fluoride trapped in the cartridge was released by eluting the solution (Eluent A)
prepared in the present invention. The released amount of ['®Ffluoride from the cartridge
was counted every 0.1 mL elution. The result of elution using present invention is

summarized in Table 3.

Table 3 unit: mCi
ste | polymer catridge 6-1 6-2 §-3 6-4
P tertiary amine N-methyl
NMe; NEt, ol pyridine
1 trapped 4.87 5.15 4.59 3.52
2 water (1.0 mL) 0 0 0.01 0.05
3 methanol (1.0
) 0 0 0.01 0.03

4 0.1mbL 0.40 1.23 0.98 0.73
5 0.2mL 1.42 3.1 1.67 1.84
6 0.3 mL 2.90 4.03 272 2.71
7 0.4 mL 3.86 4.56 3.33 3.05
8 0.5 mL 4.33 4.8 3.81 3.22
g 0.6 mL 4.54 4.92 4.10 3.29
16 0.7 mL 4.64 4.95 423 3.31
11 0.8 mb 4.68 4.97 4.30 3.33
12 0.9 mi 4.70 497 4.36 3.33
13 1.0mbL 4.71 497 4.38 3.33
14 Cartridge G G g O

Respective steps were described as follows;

Step 1 — remained radioactivity in the cartridge after eluting ['®F[fluoride solution through the
said cartridge. {in all cases, no radioactivity were detected in filtrate solution)

Step 2 — released radicactivity out of the cartridge after washing with distilled water (1.0 mL)

Step 3 - released radioactivity out of the cartridge after washing with methanol (1.0 mbL)



NEt 3 N-net hyl pyridine imdazole trapped 4.87 5.15 4.593,52 2 water (1.0
m.) 0 0 0.010,05 nethanol (1.0 nL) 0 O

WO 2012/032029 PCT/EP2011/065366
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Step 4-13 — released radioactivity out of the cariridge after eluting with every 0.1 mb of
alcoholic eluenting solution prepared in present invention.
Step 14 — remained radiocactivity in the carlridge after step 13.

This result of sluting test was illustrated in Fig. 2.

EXAMPLE 12. Eluting test of ["*Flfluoride trapped in the cartridge 6-3 using alcoholic

sluting solutions {Eluent A- Eluent C}.

Table 4 unit: %
step Eluent A (KOMs) B (KOTH C (KPO,)
1 trapped 100 100 100
2 water (1.0 mL) 0 0 0
3 methano! {1.0 mL) G 0 0
4 0.1 mbL 3.4 4.8 4.8
5 0.2mL 527 43.7 50.8
5 0.3mL 88.7 848 83.6
7 0.4 mbL 96.2 96.98 942
8 0.5 mbL 985 88.9 974
9 cartridge O 0 0

Respective steps were described as follows;

Step 1 - remained radicactivity (100%) in the cartridge after eluting ["*Flfluoride solution
through the said cartridge. (in all cases, no radioactivity were detected in filirate solution)
Step 2 - released radioactivity (%) cut of the carlridge after washing with distilled water (1.0
mi)

Step 3 -~ released radioactivity (%) out of the cartridge after washing with methanol (1.0 mbL)
Step 4-8 — released radioactivily (%) out of the cartridge after eluting with every 0.1 mL of
alcoholic eluenting solution prepared in prasent invention.

Step 9 - remained radicactivity (%) in the carlridge after step 8.

This result of eluting test was illustrated in Fig. 3.

EXAMPLE 13. Fluorination of 2-["*FJfluoro-deoxygiucose (['"®FIFDG) precursor using

present invention



0.010.03 4 0.1 nL 0.40 1.23 0.980.73 5 0.2 nL 1.42 3.11 1.671.84 6 0.3 nL
2.90 4.03 2.722.71 7 0.4 nL 3.86

WO 2012/032029 PCT/EP2011/065366
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ACO-_TIO . AcO—
o 8F- K222 \ o
AcO ! OAc  t-amyiaicchel ACO%/QAC
AcO- MeCN AcO Tog

Aqueous ["®Fliluoride solution was passed through the cartridge (6-3) of the present
invention. No ["®Fflucride was detected in the filtrate solution and 92.1~115.4 MBq of
['"®Flfiucride was trapped in the cartridge. The trapped ["*Flfluoride was eluted with the
Eluent (A, B, or C) solution of the present invention into a reaction vial. Remained
radicactivity in the cartridge was 1.85~2.96 MBqg. The sluted solution was heated at 100 °C
with a gentle flow of N, gas to remove volatile solvent, and then acetonitrile (0.5 mL) was
added to the reaction vial. Azeolropic evaporation was repeated. Complete removal of
solvent including water took in a range from 1 min and 30 seconds to 2 min. A solution of
precursor {5 mg) dissolved in a co-solvent of f-amyl alcehol (1.0 mL) and acetonitrile (0.1
mbL} was added to the reaction vial. The reaction mixture was heated at 100 °C for 10 min,

and then cooled to room temperature. Radio-TLC scanning showed 90.9% of radiolabeling.

Eluent precursoer 5 min 10 min
A 5 mg 97.4 87.0
B 5 mg 96.0 90.9
cC 5mg 80.6 88.3

EXAMPLE 14. Preparation of ['"*F]JFP-CIT using present invention

Bg K222

t-amyl alcohol
MeCN

Aqueous [®Flfluoride solution was passed through the cartridge (8-3) of the present
invention. No ["®Flfluoride was detected in the filtrate solution and 195.4 MBq of ["®Flflucride
was trapped in the cartridge. The trapped ['®Ffluoride was eluted with the Eluent A solution
of the present invention inio a reaction vial. Remained radioactivily in the cartridge was
11.47 MBq. The eluted solution was heated at 100 °C with a gentle flow of N, gas to remove

volatiie solvent, and then acetonitriie (0.5 mL) was added to the reaction vial. Azeotropic



4.56 3.333.05 8 0.5 mM._4.33 4.8 3.813.22 9 0.6 m._ 4.54 4.92 4.103.29 10
0.7 m 4.64 4.95 4.233.31 11 0.8 nlL
WO 2012/032029 PCT/EP2011/065366
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evaporation was repeated. Complets removal of solvent including water took in a range from
1 min and 30 seconds to 2 min. A solution of precursor (4 mg) dissolved in a co-solvent of &
amyl alcohol (1.0 mbL) and acetonitrils {0.05 mb) was added io the reaction vial. The reaction
mixture was heated at 100 °C for 20 min, and then cooled to room temperature. Radio-TLC
scanning showed 86.8% of radiclabeling. HPLC purification {(Varian, Bondclon C18 column
250 mm x 10 mm, H O EtOH : EtaN = 250 : 750 1 2 | 4 ml/min, at 228 nm) was performad
to give ["8FJFP-CIT in 67.9% of radiochemical vield (RCY, decay-corrected). Total preparation
including HPLC purification spent 50 min.

EXAMPLE 15. Preparation of ['®*F]FP-CIT using present invention

18F/v\N ?
18F-, K222 C“‘OCHS

t-amyi alcohol
MeCN !

Aquecus ['®Flflucride solution was passed through the cartridge (6-3) of the present
invention. No ['®Ffluoride was detected in the filtrate sclution and 356.3 MBqg of ['®Ffluoride
was trapped in the cartridge. The trapped ["®Flfluoride was eluted with the Eluent D solution
of the present invention into a reaction vial. Remained radioactivity in the cartridge was 54.8
MBg. The eluted solution was heated at 100 °C with a gentle flow of N, gas to remove
volatile solvent, and then acelonitrile (0.5 mL) was added to the reaction vial. Azeotropic
avaporation was repeated. Complete removal of solvent including water fook in a range from
1 min and 30 seconds to 2 min. A solution of precursor (4 mg) dissolved in a co-solvent of £
amyl alcohol (1.0 mL) and acstonitrile (0.05 mL) was added to the reaction vial. The reaction
mixiure was heated at 120 °C for 20 min, and then coocled to room temperature. Radio-TLC
scanning showed 52.2% of radiolabeling. HPLC purification was performed to give ["FJFP-
CIT in 42.4% of radiochemical vield (RCY, decay-corrected). Total preparation including
HPLC purification spent 50 min.

EXAMPLE 16. Preparation of [®F]FP-CIT using present invention
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14 Cartridge0 O 00 Respective steps were described as follows; Step 1 -
remai ned wadnasei29ity in the cartridge after eluting [ P8FjHPRaans3ses
solution through the said cartridge, (in all cases, no radioactivity were
detected in filtrate solution) Step 2 - rel eased radioactivity out of the
cartridge after washing with distilled7water (1.0 nL) Step 3 - rel eased
radi oactivity out of the cartridge after washing with nmethanol (1.0 ni)
707 "N O

C-OCH; BE- K222

f-amy!l alcohol
i MeCN

Aqueous [®Flfluoride solution was passed through the cartridge (8-3) of the present
invention. No ["®Fflucride was detected in the filirate solution and 207.9 MBq of ["®Flflucride
was trapped in the cartridge. The trapped ['°Flfluoride was eluted with the Eluent E solution
of the praesent invention into a reaction vial. Remained radicactivity in the cariridge was 9.25
MBg. The eluted solution was heated at 100 °C with a gentle flow of N gas to remove
volaiile solvent, and then aceloniiriie (0.5 mL) was added to the reaction vial. Azeotropic
evaporation was repeated. Complete removal of solvent including water took in a range from
1 min and 30 seconds to 2 min. A solution of precursor (4 mg) dissoived in a co-solvent of -
amyl alcohoi (1.0 mL) and acetonitriie (0.05 mL) was added to the reaction vial. The reaction
mixiure was heated at 100 °C for 20 min, and then cooled to room temperature. Radio-TLC
scanning showed 95.1% of radiolabeling. HPLC purification was performed to give ["FJFP-
CIT in 49.5% of radicchemical vield (RCY, decay-corrected). Total preparation including

HPLC purification spent 51 min.

EXAMPLE 17. Preparation of [*F]FP-CIT using present invention

Ts” >N 0
_C~OCH;

B w222

t-amyl alcohol
i MeCN

Aquecus ['®Flflucride solution was passed through the cartridge (6-3) of the present
invention. No ["®Flflucride was detected in the filirate solution and 147.9 MBq of ["Flfluoride
was trapped in the cartridge. The trapped ["®Ffluoride was eluted with the Eluent F solution
of the present invention into a reaction vial. Remained radicactivity in the cariridge was 1.25
MBg. The eluted solution was heated at 100 °C with a gentle flow of N, gas to remove
volatile solvent, and then acetonitrile (0.5 mL) was added to the reaction vial. Azeotropic
avaporation was repeated. Complete removal of solvent including water fook in a range from
1 min and 30 seconds to 2 min. A solution of precursor (4 mg) dissoived in a co-solvent of -
amyl alcohol (1.0 mL) and acstonitrile (0.05 mL) was added to the reaction vial. The reaction

mixiure was heated at 100 °C for 20 min, and then coocled to room temperature. Radio-TLC



14 Step 4-13 - released radioactivity out of the cartridge after eluting
with every 0.1 nL of alcoholic eluenting solution prepared in present

i nvent i orwOS0 31029 renai ned radi oactivity in the cartriPdgEPaITIO6538¢ ep 13.
This result of eluting test was illustrated in Fig. 2. EXAMPLE 12. El uting
test of [F]fluoride trapped in the cartridge 6-3 using al coholic eluting
solutions (Eluent A- Eluent C). Tableidunit: % step Eluent A (KOWs) B
(KOTI') C (K3POX4) 1 trapped 100 100 100 2 water (1.0 niL)

scanning showed 53.6% of radiclabeling.

EXAMPLE 18. Preparation of 2-{"*Flflucro-deoxyglucose {["*FIFDG) using present

invention
ACO—_TfO AcO HO
Vg 18- K222 M o NaGH ™ o
e e e 8 S
Aco/m/om t-arnyl alcohol Ac@@oﬁm Ho/m_l/om
AcO MeCN AcC . HO Yop

Aqueous ["®Flfluoride solution was passed through the cartridge (8-3) of the present
invention. No ['%F]fluoride was detected in the filirate solution and 214.49 MBqg of
["*Flfluoride was trapped in the cariridge. The trapped ["*FJfluoride was eluted with the
Eluent A solution of the present invention into a reaction vial. Remained radioactivity in the
cartridge was 61.5 MBq. The eluted solution was heated at 100 °C with a gentle flow of N,
gas to remove volatile soivent, and then acetonitrile (0.5 mL) was added to the reaction vial.
Azeotropic evaporation was repeated. Complete removal of solvent including water took in a
range from 1 min and 30 seconds io 2 min. A solution of precursor (20 mg) dissolved in a co-
solvent of famyl alcohol (1.0 mL) and acetonitrile (0.1 mL) was added 1o the reaction vial.
The reaction mixture was heated at 100 °C for 20 min, and then cooled to room temperalure.
Radio-TLC scanning showed 82.8% of radiclabeling. The solvent was removed by N,
purging under heat at 100 °C. The residue was dissolved in acetonitrile (0.5 mL), and then
diluted with water (20 mL). The diluted solution was passed through a C18 SepPak cariridge,
which and then filled with 2 M aqueous NaOH soiution (1 mL), and left for 2 min at room
temperature for hydrolysis. The reaction mixiure was passed through IC-H cartridge and
almunia N SepPak cariridge in sequence to give 2-['*Flflucro-deoxygiucose ([®FIFDG) in

81.9% of RCY (decay-corrected). Total preparation including HPLC purification spent 50 min.

EXAMPLE 19. Preparation of 2-["®Flfluocro-deoxyglucose ([®F]FDG) using present

invention
AcC THO ACG—, HO
TV 18F" 1222 \ NaOH ™
-0 —— O . O
ACO&/OAC t-amy} alcohal ACQ'%\/OAC HO™ OAc
AcO /MeCN AcO . HG
18 18

Aquecus ['®Flfluoride solution was passed through the cartridge (8-3) of the present
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invention. No ["®Flflucride was detected in the filirate solution and 148.0 MBq of ["Flfluoride
was trapped in the cartridge. The trapped ["*Flfiuoride was eluted with the Eluent E solution
of the present invention into a reaction vial. Remained radioactivity in the cartridge was 8.25
MBg. The eluted solution was heated at 100 °C with a gentle flow of N, gas to remove
volatile solvent, and then acetonitrile (0.5 mL) was added to the reaction vial. Azeotropic
evaporation was repeated. Complete removal of solvent including water {ook in a range from
1 min and 30 seconds to 2 min. A solution of precursor (5 mg) dissoived in a co-solvent of £
amyl alcohol (1.0 mbL) and acelonitrile (0.1 mL) was added to the reaction vial. The reaction
mixture was heated at 120 °C for 10 min, and then cooled to room temperature. Radio-TLC
scanning showed 77.7% of radiolabeling. The solvent was removed by N, purging under
heat at 100 °C. The residue was dissoived in acetonitrile (0.5 mL), and then diluted with
water (20 mL). The diluted solution was passed through a C18 SepPak cartridge, which and
then filled with 2 M aqueous NaOH sclution {1 mL), and left for 2 min at room temperaturs
for hydrolysis. The reaction mixture was passed through IC-H cartridge and almunia N
SepPak cartridge in sequence to give 2-["Flfluoro-deoxyglucose (['|FIFDG) in 48.9% of

RCY (decay-corracted). Total preparation including HPLC purification spent 42 min.

EXAMPLE 20. Preparation of [*Flfluorothymidine (['SFIFLT) using present invention

o o
BOCN)(]/ BOCN)J\F/
NSO A 185 K222 AN
DMTrO— 0" N = DMTIO o” N
~0 f-amyl alcohol o)
/MeCN
18!
o F
HN/%E//
HCI Q)\N
e HO)
\;‘i:/
18F

Aqueous ['®Fliluoride solution was passed through the cartridge (6-3) of the present
invention. No ["®Flflucride was detected in the filirate solution and 192.3 MBg of ['®FHfluoride
was trapped in the cartridge. The trapped ['®FJfiuoride was eluted with the Eluent A solution
of the present invention (o a reaction vial. Remained radiocactivily in the cariridge was 15.2

MEBqg. The eluted solution was heated at 120 °C with a gentle flow of N, gas to remove
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volatile solvent, and then acetonitrile (0.5 mL) was added to the reaction vial. Azeotropic
evaporation was repeated. Compleie removai of solvent including water {ook in a range from
1 min and 30 seconds to 2 min. A solution of pracursor (20 mg) dissolved in a co-solvent of -
amyl alcohoi (1.0 mL) and acetonitrile (0.1 mL) was added to the reaction vial. The reaction
mixiure was heated at 120 °C for 20 min, and then coocled to room temperature. Radio-TLC
scanning showed 83.3% of radiolabeling. The soivent was removed by N; purging under
heat at 100 °C. The residus was dissolved in acetonitrile (0.1 mL) and diluted with 1 M HCI
aqueous solution (0.5 mbL). The solution was heated at 85 °C for § min, and then treated with
2 M NaOH aqueous solution {0.25 mL). HPLC purification (TSP, Econosil C18 column 250
mm x 10 mm, HO:EtOH = 90 : 10, 5 mL/min, at 267 nm) was performed to give ["FIFLT in
48.8% of radiochemical yield (RCY, decay-corrected). Total preparation including HPLC

purification spent 55 min.

EXAMPLE 21. Preparation of ["®Flfluorothymidine (["*FJFLT) using present invention

O O

BOCN)T BOCN/U\\F//
NsO 43\ 18- K222 f)\ S
DMTIO o~ N = DMTIO o™ N
v/ t-amyl alcohol o
~O
MeCN
185;':

Aquecus ['®Flflucride solution was passed through the cartridge (6-3) of the present
invention. No ["®Flfluoride was detected in the filirate solution and 212.7 MBq of ["Flfluoride
was trapped in the cartridge. The trapped ["*Flfiuoride was eluted with the Eluent E solution
of the present invention to a reaction vial. Remained radioacltivity in the carlridge was 16.3
MBg. The eluted solution was heated at 120 °C with a gentie flow of N, gas to remove
volatile solvent, and then acelonitrile (0.5 mL) was added to the reaction vial. Azeotropic
evaporation was repeated. Complete removal of solvent including water took in a range from
1 min and 30 seconds to 2 min. A solution of precursor (20 mg) dissolved in a co-solvent of £
amyl alcohol (1.0 mL) and acetonitrile (0.1 mL) was added to the reaction vial. The reaction
mixture was heated at 100 °C for 10 min, and then cooled to room temperature. Radio-TLC

scanning showed 74.8% of radiolabsling.

EXAMPLE 22. Preparation of ["*Flfluorothymidine (["*FJFLT) using present invention
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solution) Step 2 - released radioactivity (% out of the cartridge after
washing with distilled water (1.0 nL) Step 3 - released radioactivity (%
out of the cartridge after washing wi th nethanol (1.0 nL) Step 4-8 -

rel eased radioactivity (% out of the cartridge after eluting with every
0.1 nL of alcoholic eluenting solution prepared in present invention. Step
9 - remained radioactivity (%9 in the cartridge after step.8. This result
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precursor 5
volatile solvent, and then acelonitrile (0.5 mL) was added to the reaction vial. Azeotropic

avaporation was repeated. Complete removal of solvent including water fook in a range from
1 min and 30 seconds to 2 min. A solution of precursor (10 mg) dissolved in a co-solvent of -
amyl alcohol (1.0 mbL) and acelonitrile (0.1 mL) was added to the reaction vial. The reaction
mixiure was heated at 100 °C for 20 min, and then coocled to room temperature. Radio-TLC

scanning showed 77.5% of radiolabsling.

EXAMPLE 23. Preparation of ["*Flflucromisonidazole (["*F]FMISQ) using present

invention
NOA NOE NOQ
PPN e K222 Ao HC o
N i N e \OTS - E E E‘ E " - N - 18F J——— N N ~ 18F
\ / . - ) ¥ N [
— OTHP aimyt aiconol \— ome == oK

MeCN

Aquecus ['®Flflucride solution was passed through the cartridge (6-3) of the present
invention. No ["®Flflucride was detected in the filirate solution and 145.9 MBq of ["Flfluoride
was trapped in the cartridge. The trapped ['*F[fluoride was eluted with the Eluent A solution
of the present invention to a reaction vial. Remained radicactivity in the cartridge was 12.4
MBg. The eiuted solution was heated at 120 °C with a gentle flow of N, gas to remove
volaiile solvent, and then aceloniiriie (0.5 mL) was added to the reaction vial. Azeotropic
evaporation was repeated. Complete removal of solvent including water took in a range from
1 min and 30 seconds to 2 min. A solution of precursor (10 mg) dissolved in a co-solvent of -

amyl alcohoi (1.0 mL) and acetonitrile (0.1 mL) was added to the reaction vial. The reaction
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was detected in the filtrate solution and 195.4 MBq of rflfluoride was
trapped in the cartridge. The trapped [18F]fluoride was eluted with the

El uent A solution of the present invention into a reaction vial. Remai ned
radi oactivity in the cartridge was 11.47 MBg. The eluted sol ution was
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heat at 100 °C. The residue was dissolved in acetonitrile (0.1 mL) and diluted with 1 M HCI
aqueous soiution (0.5 mL). The solution was heated at 85 °C for 5 min, and then treated with
2 M NaOH agueous solution (0.25 mbL). HPLC purification (TSP, Econosil C18 column 250
mm x 10 mm HO:EtCH = 95:5, 5 mL/min, at 254 nm) was performed to give ["*FIFMISO in
42.3% of radiochemical vield (RCY, decay-corrected). Total preparation including HPLC

purification spent 45 min.

EXAMPLE 24. Preparation of ['*F]BAY94-9172 using present invention

l R
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P ~ £ K222 PN
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R T L L MMeCN B T e e N
HN.
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PN O EF

Aquecus ["®Flfluoride solution was passed through the cartridge (6-3) of the present
invention. No ["*Flflucride was detected in the filirate solution and 294.2 MBq of ["®Flflucride
was trapped in the cartridge. The trapped ['®F[fluoride was eluied with the Eluent A solution
of the present invention {o a reaction vial. Remained radioactivity in the carlridge was 35.5
MBqg. The eluted solution was heated at 120 °C with a gentle flow of N; gas to remove
volatile solvent, and then acetonitrile (0.5 mL) was added to the reaction vial. Azeotropic
evaporation was repeated. Complete removal of solvent including water took in a range from
1 min and 30 seconds to 2 min. A solution of precursor (4 mg) dissolved in a co-sclvent of -
amyl alcohol (1.0 mL) and acetonitrile (0.1 mbL) was added lo the reaction vial. The reaction
mixture was heated at 120 °C for 10 min, and then cooled to room temperature. Radio-TLC
scanning showed 81.1% of radiclabeling. The solvent was removed by N, purging under
heat at 120 °C. The residue was dissolved in acetonitrile (0.3 mL} and diluted with 1 M HCI
aquecus solution (0.5 mbL). The solution was heated at 120 °C for 5 min, and then treated
with 2 M NaOH aqueous solution (0.25 mbL). HPLC purification (Varian, Gemini C18 column
250 mm x 10 mm 0.1 M ammonium Tormate:MasCN = 40:60, 4 mi/min, at 254 nm) was
performed to give ["®FIBAYS4-9172 in 58.1% of radiochemical yield (RCY, decay-corrected).

Total preparation including HPLC purification spent 60 min.
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mn, and then cooled to roomtenperature. Radio-TLC




18 scanni ng showed 53. 6% of radi ol abeling. EXAMPLE 18. Preparation of
24189f | uor o- deoxygl ucose ([ 189FDG using present invention Agueous

[ 13F] f | uowOde12Bkazpi on was passed through the cartri dge PCEAPR010/06136€
present invention. No [18F]fluoride was detected in the filtrate sol ution
and 214.49 MBgq of [18F]fluoride was trapped in the cartridge. The trapped
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di ssolved in acetonitrile (0,5 nL), and then diluted with water (20 niL).
The diluted solution was passed through a Cl8 SepPak car ri dge, which and
then fil OYeRrt h ¥ 90rsg feslien NS AP 8HIT ihen‘f_%i)"”‘déﬁdﬁﬁ Pt topresepi n at
room t enpekatid Bofl6Fiflyide olay e cted ethe @aetel DMtoh X183 RISq PASFEotidy ough

| CH cartr| and..al nuni S PakQ ridge S

o or 11 e S HRal0 o B NS ERRRA AR S ROHPRE B S fion
Total pr eptheatrsent nmltioding ranLC@ \p@irRem@Ia@i tﬂfﬁm@pﬁe«ﬂtv ir6i0e rityidgEXAVALE 19.
Prepar at iygs), qfhe%ﬂﬂté@&éik!@&@w&'@ﬁ’é‘é{@é H@Pﬁﬁ of [xiﬂtﬁ%@%@)le hf'l%m&} NP, Cf%eﬁetrem@yee“t ion
AcO-, 18F-. al cohol 8F 19
i nvent | orYOiaﬁﬁ S[OWFE& fﬁP‘éuSTei“cPé?eWaér”aé@ éé"ﬁiéd"aisr%d?ﬁfémrtf‘ieff?%fi@? %8l AEPYFPPND 148. 0
MBq o:‘ r@gﬁwgmhd@sv@@ateﬁa@mﬂetememma ﬁ%tvéhtd@ﬁadm@hﬁatéﬁﬁﬂ@ﬁd rbrkBFokd uori de
was el ut W t S invention i

eoctt on upiiand b edrutrY i ASHRIG T sfte e DR AT N b el e

el uted saimyt dloshohéls inepareicbcatoni®d ((Dt)mhn) tvhs addypdrit Ire rfzdifrbmn oial. N2e gastizio r enove
volatil e sl venl. nand & Nen-aeebanit, rénh%he(n Qéiemﬁ% rd&’ﬁsteﬁuggy%%é Q-}atdl% lceaction
vial. Azeotropic evaporation was repeated. Conplete renova vent

i ncl udi n@C%ﬁ‘ﬂf‘@rS@iﬂ’éﬁ 9% 0f @ﬁ@@bﬁiﬁfmeie ﬁPiﬁeférYtPSS"@m%Q?o*Pﬁd?z PEIIHNEE" A

sol uti on nekt zﬁr’EQGG(DSme réﬁdmaéjﬁam&%aetéﬂorﬁnléqiﬁ 3ohivient dodted wmwlm aat;pohol

1.0 mo d t
Eeact i o)n a%’??&%rcg Ohéegﬁéﬁ?ltm%%f o[ F’%{f ‘gﬁt {ﬁ% quﬁé%?rfﬁ@hggb\é: tg%f‘t? room
t enper at wie. 2 Radi2OHT b@iescanoiutign Ehzined). HPLOpadficatich ebalpetfomted tdhevesol vent

was renove J ol ved
in acet 0X| %%?‘?/%%})ﬁgh%%%% an &Bﬁ{%ﬁ% | %]dj(ggy %?a %é%cﬁg%%wﬁﬁeéﬁl | ut ed
sol ution *W%é‘ﬁ@é@%ﬁ@%%ﬁﬂ%ﬁ BaginsepPak cartridge, which and then filled
with 2 Maqueous NaOH solution (1 nmL), and left for 2 mn at room
tenperature for hydrolysis. The reaction m xture was passed through IGH
cartri dge:aighia iwm@a%té@;@?k@%bkmg% slsaRMRRAG, L O give

2- [ 18F] f I uor o- deoxygl ucose 18F| FDG) 1n '48. 9% of RCY (decay-corrected).
Total preparation including HPLC purification spent 42 m n. EXAVPLE 20.
Preparati on of [18F]fl woroidsyrni dine ([18F] FLT) using pregenicinvention

18g=-
Me Foke22 Me
TS0 AP t-amy! alcohaol RN
N /MeCN N
Me Me

Aqueous ['®Flfluoride solution was passed through the cartridge (6-3) of the present
invention. No ["®FJflucride was detected in the filirate solution and 330.8 GBg of ["®Flfluoride
was trapped in the cartridge. The trapped ['®Fflucride was eluted with the Eluent A solution

of the prasent invantion to a reaction vial. Remained radiocactivity in the cariridge was 43.3



Aqueous [18F]fluoride solution was passed through the cartridge (6-3) of
the present invention. No [18F]fluoride was detected in the filtrate

sol uti on wWoQIAB2@9NMBq of [8F]fluoride was trapped in tRreTERRAIMIOGTPe6 The
trapped [F]fluoride was eluted with the Eluent A solution of the present
invention to a reaction vial. Remained radioactivity in the cartridge was
15.2 MBgq. The eluted solution was heated at 120 C with a gentle flow of N2
gas to renmove 20 volatile solvent, and then acetonitrile (0.5 nlL) was

added t o mdwe m@@dté@@osuéa@ wad\GeNtd P €Y aRRRaIdroB fmfrr@p@%tt@dem&‘mpl ete

| of sol t Kk
otonds 1B oRehARRE ndh Bl ST GRS w® Bt R e el wll Are%e sol vent
of t- anyle»a;bccmfmolwa(sle@awti)Cafnmem(teh@mi dfrsiclvent(ifludinglyatevdasckad d eehgedrotrhe

reaction ’Eeﬂaﬁland EB%eEo%@ﬂd Dy @A@BHE@W X@?@IJA%%F %dnaﬁi[daés‘%g f%nfé)éo %D%fﬂ &bt and

t hen cool to roomtenperature ng s Rowed 9
r adi ol abeé¥myhgcophe.- %@Lb@ﬁtamﬁmiééﬁﬁ/é@ s pdegle fiengaaindeial. H’éafeaatmmoo C.

The resi gyguMasahsRRl Medpi Io@ f@f@?ﬂ@ﬁbﬁé tHe® c@@feé— td%bnﬁt@ﬁ'\ Sialukt gehawitile 1 M HC
aqueous sol ution mn, and

0. i at 385
o 1 e S0t T 190 G RIGH BUGEBOSSSHELE FORE0 2 2l ERPSE S o dar  on
(TSP, Ecaaosin x Ch8wne 60 tkhtri2G0ianmmoxiuiOphuaphad?Oic B GHDL 80 30mL/nif) at 554Tm3m n, at
267 nm 1 Ol T,l 9 el d
(ROv. e 3 rRBbRETEHyt P UPNEIEE] B b Whicta AR d AR BER Bt s pent
55 nmin. BEXAMPERRr2on iwmrwu%wr@ahpasﬂnf pluowot hym di ne ([18F] FLT) using
present invention Agueous [18F]fl uoride solution was passed through the
cartridge (6-3) of the present invention. No [18F]fluoride was detected in
the filtr i ,was trapped in the
cartridge. %"%téfgagp%g%&gé%g %g#b@@p%;@%{% \ﬁlh? the El uent E sol ution
of the present invention to a reaction vial. Remained radioactivity in the
cartridge was 16.3 MBancThenel uted sol uti on was heat ed atncl20
gentle flow of N2 gas to ffenove volatile solvent, and then p
(0,5 nL) was addeg-to-the gact i diF w2at . Azeotrop| c
r epeat ed | et renoy of sal ¢l udi gr 1ioo
1 mn andego sefondS t© 2 min. Xa}é\ ﬁi’f‘;ﬂ:}%n of FB ecﬁ}ir %0 rrg) di ssolved in
a co-solvent ofMe-anyl alcohol (1.0 nL) and acetometrile (0.1 nL) was added
to the reaction vial. The reaction m xture was heated at 100 C for 10 mn,
and then cool ed _1%}% room tenperature. Radio-TLC scanni ng _showed 74. 8% of
radi ol abdlquigus [ Usife SGEDIED ITRETIERH ITPEE Jrec e iriige 4] '@éé’ﬁg‘e[ A'SEFPY uori de
sol ution ;mancp]assa@@F t!@frﬂ@%sﬁbt%ci@arﬁ thi dgate(Dtdipn afid 25Es pRESENIFHuBN@NT | on

No [18F]flu th trat I

PR uor 118 taadst 1 i SRS e e Gkt e P p T pR a0 s

el ut ed wicf thetrhiesell pentioGtsatascionviaf Rehainpd esi@tathwmvei]he icanyidge veasr28dct i on
vial . Re%d;%efeﬁﬂé@é&ﬁ i §¥s h@ai%é"gt cf M!Q% %Zw%f"?@q%asﬁé?er%&g ed

sol ution heat ed at ow o 0 renove

vol at i | e v§GHipertvenaaad f%@cai?éﬁﬁfﬁl 2 fémié wag, agd?ﬁ_Sﬂ Hiaseagderedat dzeHeonieact i on
vial . AzZeQhiRics veXagRheY @@mm@zé rérﬂ@%@-@ﬁ@ivei@qrﬁﬂﬂlcﬁ{g@xdt&mh a@éng@eiowent

i ncl udi ng wat er. ookln range oml nmn 0,.s
ol ut s on g R grERRSEIeE £ il Aae LUl Ve RoRlrod SRS ERT ot el 4 Conol
(1.0 nl) aandalacet Ot tr) drel a{c@t@hitmﬁ;)o Wwad ) adsledbickido tHeeeamiac VisDMhy raadctionThe
reaction u d 1) room
{ omper at G atreHis iR T0g S R 0 ol 9%92% B R I e R R £ 2
Pr epar at is6#éfa $ho8EY 86U dr oniedielabeling oHBLE [pma‘@ﬁmrs@)aﬁa@uE?@nfﬁﬁﬂé“s@rﬁoiqmﬂ/ent i on
250 mm x 10 mm 50 mM triethylammonium phosphate:MeCN = 40:60, 4 mL/min, at 254 nm)
was performed to give ["*F]FDDNP in 48.5% of radiochemical yield (RCY, decay-corrected),

Kl in a range from

Total preparation including HPLC purification spent 61 min.

EXAMPLE 29. Preparation of ["*FIFDDNP using present invention



Aqueous [18F]fluoride solution was passed through the cartridge (6-3) of
the present invention. No [18F]fluoride was detected in the filtrate

sol uti on woaoAB2@9NVBq of rF]fluoride was trapped in theCtapPRoilagss6 The
trapped rFilluoride was eluted with the Eluent A solution of the present
invention to a reaction vial. Remained radioactivity in the cartridge was
12.4 MBq. The eluted solution was heated at 120 C with a gentle flow of N2
gas to renove volatile solvent, and then acetonitrile (0.5 rnL) was added
to the reaction vial. Azeofonopi c evaporation was repeatedic.Cormpl ete renoval
of solvent including vvateg took in a range from1 mn and 30 seconds to 2
mn. A solution of ¥ w'Sefe (10 K28 ssol ved in a €ty sBhyeEnge of t-anyl

al cohol (o0 _pl) andlacet oni t i Te{Gendil) Was _added Lo the reaction vial.
The reaction” 2% mxt Uf e was heat edle@ 120 C f r 20 nin,7and then cooled to
room t enper at ur#¥¢ Radi o- TLC scanni ng showed 96. 10/6\"t9f radi ol abel i ng. The

sol vent was renoved by N2 purging under heat at 100 C. The resi due was

di ssol ve r and dilu aqueous
sol uti on%ﬂﬁe%“?{;‘:% ‘§e§8fL{‘J‘Pf‘d‘f?%@é%sﬁ%é?ﬂ%ag%fh%%ar%f‘ééﬁﬁﬁgs ﬁf H'® Bfd®then
treat ed wviehtich. NbNaOH. aige eesSeteokdtd 10a i(@ie2biuit) andPLIT pagict | ’te*-’gmbmﬂb (TSP,

Coonos | SRS AR T SR 530 o BB B, T e

decay corof Betreeent Merrdion by @ practer o7 Rerokioel rgioaPivity puhheﬁsaréradglems,cﬁﬁéht 45

m n. T%% eiﬁé@@@&@éd Whs QéatLéQQ%YQﬂwﬁ%Zgéﬁié%w%f%%ﬂs th @é!fﬁékté on
Aqueous [ 18F] fl uori de sol ution_ was E ssed roug}C the cartridge (6-3) of
the preseRitieHeESRT 6RY 68 TCESRIHIF (OPide Wﬁé?da%@ PeEqchor we'- f”ﬁZP‘%tF‘}é’Ef‘e

sol uti on eanshraR4 wasMigart. @%ﬁét‘élr&tﬁdﬁ\laﬂ@“ soBsnitiicpRROvdter thdien aasdgelidge. The
trapped [113:§]afn!j %8 sl do%d\s,\%sz %l iu%n JJ} tlec% %1 ant da‘ Beclijatn Ogo s?JWet P& present
i nvention T0 4 reactron vi A" “REfe hed T4q°0 c{f‘@v? Fn thé car |cfge was
35, 5 MBg.anFhaca@loltiddms phryt dcelvniigs (méaﬁ-édaaadabzoo e rwmhhn aiag&he r®cﬁ¢row of N2
gas to rempyue Wl Rbidesebventrs Ad b eRn268E8H ok t%m{aQra@réﬂﬁad}Q@ﬂcadded to

the reaction vial. Azeotropic evaporation was repeated | ete renoval of
sol vent |Sﬁ@1”u't$|ﬁ@W%?%?WOt%@@EqWGH@Wedﬁfqabﬁ?fieqtﬁdﬁ T@Fﬁap@ea@ At 2 nin.
A sol uti ePLof puBhi@EYr Se¥nt §%mig) di ssolved in a co-solvent of t-anyl alcohol
(1,0 m.) and acekonitrile (0.1 nL) was added to the reaction vial. The
reaction.m xture was heated at 120 C for 10 mn, and then cooled to room
tenperature. Radio-TLC scanning showed 81. 1% of radi ol abeling. The sol vent
was remoed MR-EgD- Biﬁiﬁfﬁﬁmlﬁﬁéeﬁ%ﬁ‘ﬁﬁﬁtﬂsﬁ‘t@ PrORPTEINveAloR esi due was di ssol ved in
acetonitrile (0.3 nL) and diluted with 1 M HCI aqueous solution (0.5 nli).
The solution was heated at 120 C for 5 mn, apd then treated with 2 M NaCOH
aqueous sehution (0.25 nL), HPLC purifi catl eda\z\()l\ rian, Gem ni Cl8 col umm
250 nmm x 10%am’mm um forrnate: ieCN = 6 m./mn, at 254 nm
was performed to ,[\F};ﬂ%\/gp}.s?? TRy 8ol 1% Of radl bchen c(gl/\ylfe\L/sp ( RCY,
decay-corrected). Tot@l “preparation ifefudi ng HPLC pu?‘l i catToR Spent 60
mn. 23 EXAVPLE 25. Preparatnon of [189BAY94-9172 using present invention

HC HN \O\
=~
/\/10/\\_/0\//\ -~ \JS"—

N

Aqueous ["Fliluoride solution was passed through the cartridge (6-3) of the present
invention. No ["®Fiflucride was detected in the filtrate solution and 2.49 GBq of ["Flfluoride
was trapped in the cartridge. The trapped ['®Flflucride was eluted with the Eluent A solution
of the present invention (o a reaction vial. Remained radiocactivily in the cariridge was 51.8
MEBqg. The eluted solution was heated at 120 °C with a gentle flow of N, gas to remove
volatile solvent, and then acetonitrile (0.5 mL) was added to the reaction vial. Azeotropic
evaporation was repeated. Complete removal of solvent including water took in a range from

1 min and 30 seconds 1o 2 min. A solution of precursor {4 mg) dissolved in a co-solvent of £



"8F Aqueous [18F]fluoride solution was passed through the cartridge (6-3)
of the present invention. No [18F]fluoride was detected in the filtrate

sol uti on woaoRms2@9NVBq of [F]fluoride was trapped in theCtaPRoilagss6 The
trapped [189fl uoride was eluted with the Eluent D solution of the present
invention to a reaction vial. Remained radioactivity in the cartridge was
13.0 MBg. The eluted solution was heated at 120 C with a gentle flow of N2
gas to renove volatile solvent, and then acetonitrile (0.5 nL) was added to

t he reactingnandral (1.0°EPET0GNRMAINT AlL) ABs YeRdi€pRabadion G@mh@t@cf@ﬁoval of

A sol ot 'aﬁc%ﬁ%dvisa?s%z%’?saﬁ 128y 2P T ot R 1D GBRE b8 (CAyTL ol conol

(1.0 n) samdm@cﬂto@md t92i4% of Gdblakingwdbe adided s remevafcbl@ct\ih @nrgmga]nﬁeﬂ' he

reaction room

t enper at urg%txét %@%ﬁ%ﬂﬁ%\%‘%ﬁgﬁg‘dg%@@ e%? mﬁ ggg? &199 %%psol vent
was r enp\AgdeEdy SNIE‘U@UEOgﬁ ) Jﬁééﬁiuh@awaaﬁeai%atdmﬁéor @g]ar@j@*@d\;x@g] tRadabl ved i n
acet oni t rfihen 6P E\%Gﬁ—%q@@ds dbhldeeh. 3 t), MM@@hr;ﬁg@pw@s %@H@M&ﬂe(&,& ).

The sol utj s. h then treated with M NaCOH
2queous. SorGvSm 8855 ﬁfyadws%ez@cawseﬁ By ofFeviprened) B Hir e ol um
250 mm x idd:dimgn HPLT ddrisicatomegemt 80mimake: MeCN = 40: 60, 4 nmUm n, at 254 nm was
performed to give r89BAY94-9172 in 68. 9% of radi ochem cal yield (RCY,
decay-corrected). Total preparation including HPLC purification spent 60

m n. c|\6/F2P EGHSS g arat of [189BAY94-9172 using present invention WO
2012/ 03202 8BESER ?'15‘8% ‘*2&? Boc 18F-, K222 tarn yl al cohol irvieCN
Aqueous [18F]fl uoride sol ution was passed t hrough the cartridge (6-3) of
the present invention. No [18F]fluoride was detected in the filtrate

sol uti on 1ang Piac%szesl\@osegéra[el&la] ELearerpleoRS abd adfpeevapbratibe oL piFubekge. The
trapped [18FLfI uor ted wwth the Eluent G solution of the present

i nvention t8U%" 8%9‘136‘% \ﬁfﬁ{EQW’rﬁe?%%?Sned radi oactivity in the cartridge was
1.48 MBq. Theys Pttﬁglp%@gsléhérp& q%@rﬁﬁ%morﬁ&mgjgigwg’s%&ﬂ‘u% entle flow of N2

gas to renove vol atile solvent, and ‘then acetonitril m.) was added to
the reacti 6w HPRE - RESHPREHIOE %@iﬁ@#%@?dﬂi‘W‘H%Q@%@WWQPHW&mvaI of
sol vent Iﬂ@#dﬁﬂhi@g}wﬁgﬂgﬁ dheeKextBoinl ange from 1 min and 30 seconds to 2 mn.

A | uti i | al cohol
(1°0 ) "akd BT o P e ol Pt Clonnca v A< EakeRls U G omne
reacti on MKy eanddSANELL éd TEROH26r IO o KZDDnariHGE MY t hen cooled to room

t enper at ur é?ée\ﬂ 0 0 .+9% | i ol vent
was rem)vegd)b Ji thge%.%ﬁ%ﬂw&:@%ﬁﬁ%ﬁ#g@%ﬁ%@g %%gérgﬁiggﬁé V\%g?sagﬁggé%l ved in
acetonitri IS@U%*C(D1 B5ar)3and diluted with 1 M HC aqueous solution (0.5 ni).
The sol uti en &ss h@é‘é%}m@éﬁo%gﬂhe G Mara@e éﬂmma&emg@@}rsaégmat ed with 2 M NaCH
aqueous sol ution i catjon vvagfcsfer ormed to give

[ 18NBAY94- éfﬁffpuﬁn(‘%@zﬁtﬁ%ﬂiaf%”“} aﬁiﬂﬁ‘&%’éfﬁ%‘éﬁm%ﬁ‘%ﬁﬁth@ Slfetay'®ot rect ed) .
Total preparation including HPLC purification spent 60 m n. EXAVPLE 27.

Pr epar at if@u%ten‘?&%ﬁ%ﬁur‘ﬂ% @g,e%r esent, 4 nventi on NC CNNC CN

{Formula 1]

polysiyrene

Wherein NR; is terliary amins having C1-C4 alkyl chain; 5-membered or 6-memberad
heterocyclic compound having nitrogen alom;
X is inert alkylsuifonate or perfluoride ion having no nucleophilicity;

FPolystyrene is the copolymer consisted of styrene, styrene derivatives, and



Aqueous [8F]fluoride solution was passed through the cartridge (6-3) of the
present invention. No [18N-fluoride was detected in the filtrate sol ution
and 330. 8wORq120f32(228F] f | uori de was trapped in the cartripdgEP20ihmscizs@pped
rF]fluoride was eluted with the Eluent A solution of the present invention
to a reaction vial. Remained radioactivity in the cartridge was 43.3 25
MEN. The el uted solution was heated ats 120 00 with a gentle flow of N2 gas
to renove volatile solvent, and then acetonitrile (0.5 nm.) was added to the
reaction VigainylbéZ2@kr opi ¢ evaporation was repeated. Conplete renoval of
solvent including water took in a range from1l mn and 30 seconds to 2 mn.
A solution of precursor (2 ng) dissolved in a co-solvent of t-anyl al cohol
(1.0 nl) Jandraet ecrotdiid o coOntl, mhyreinase Netd sdseteotatiienribagtouprondisihg oThe

reaction m t ) d room
torper at ur & bt RARNERRE ot B) gL el o AE Ry RS SR
purificati &widngari an, Econosil 018 columm 250 nm x 10 nm 50 nmM

triethyl amoni um phosphate MeCN =40: 60, 4 L/ m n at 254 nm) was perforned
to give raFFDDNP i 5% of radiochem c yi el %ROY decaX corrected).
Total pr epé‘rpé?‘feéﬁaF% RRHCHGUEPLE WP PRIt ‘EleﬁS%‘"é T B HOUESERNELE 28.

Pr epar at i orf ebthisdsiDNR (@SinNgripresentancaventts @@Tﬂ}d@a@\ﬁ@e@éuifenammﬁ’eus

[8F] fluoride. s I pr esent
| vent i on. ARE (USRIAaToa8 108 Rt E bR, R4} eliBpbictpne PG 0 550 s
GBq of [ 18Fpfdiluoridinanas (Bblapped E\ih&btsh@‘lugmaiﬁadg@ifomh@wdedbiﬁ“é)d

[18F] fluoride was eluted with the Eluent F solution of the present

i nventi on to a reaction vial. Remained radioactivity in the cartridge was
23.3 MBq.” N‘éet%%f%*&e§tﬂpa"taf‘%’h@f\/0§§”ﬂéﬁ%t@‘a‘aata”i%‘“@wff‘ﬁsa gentle flow of N2
gas to renove vol atlle solvent, and then acetonitrile (0.5 m_) was added to

the reaCtﬁl %]nprwegls accgr ng{ untg W e?é’:r?‘ghleonayé@‘nsa &l %@}1;8 §e got enes avr:em)val of
sol vent inc %C OOq( a Iang qfur om i‘j rg :S econ S ?% 2 mn.

A sol ution cwﬁraqﬂmfﬁ’@pm@@eﬁmtwalssrﬁbdmemaya As ahwssﬁbh@m? of t-anyl al cohol
(1.0 nL) and acetonitrile (0.1 nL) was added to the reaction vial. The
reaction mxture was heated at 100 CC for 5 mn, and then cooled to room
t enper at ur €c'48R4{-0- TLC scanni ng showed 85.1% of radi ol abel i ng. HPLC
purification (Varian, Econosil[018 colupg]250 nmx 10 nm 50 mM

tri et hyl ammoni um phosphatNLm : 60 nPBri5  at 254 nn) was perforned
to give rF FDDNP in 48. b%wof radl @all yisebd (ROY, decay-corrected).
Total preparation including HPLCspurification spent 61 mn. 26 NC QNNC CN
Aqueous [1 ori de spolution was passed through t N . Ga3) Of

the present it tjicon. No rFilluoride was detected|in thé At enssol ut i on
and 210.7 CBq of [18F]f| uoride was trapped in the (al’tl’gbodg\,eeze-rh& t rapped
rof luoride was el uted w El areqt olutigp of the present invention
to a reaction vial. Re QY Ty Ln-ﬁk&(artridge was 16,3 MBg.
The el uted sol ution was heated at C witl astegehtl e flow of N2 gas to
renove vol atile sol vent, and th@cﬁ’s%t”étonl trile (0.5 nL) was added to the
reaction vial. Azeotropic evaporation was repeated. Conplete renoval of

sol vent i7né gdicsgs wat@dirgdolcoun &, ma@sm Brorylbenay reranehil30 cgdads) tso 2 mi n.
A sol utiong I f -anmyl al cohol
(1,0 m) an ﬂé%azt%g% trlrieé(’%f)gg% %@g QS/E‘%ﬁigdéle gndqgﬁ%@ a\r@ggc(tsg%n vial. The
reaction m xture was heated at 100 C for 5 min, and then cooled to room

t enper at @ @ priagkis Qredd+Hing ¢RBAINRY, @h@\é@adng%@a@@fmm@gls@leaﬁalﬂdagth@@@y

(r:]i16(r:]ay corr %Sés?s??wg gfottr%ei?%glgi%;anreaws&gyilagw%eucgrs -Npropy Il'amarpur Itr‘}cflﬁ i?'tgfila%PneSpgnt 65

methylimidazole, and pyridine.

8. A process according to count 8, wherein the ammonium chioride polystyrene (5) is
synthesized by a radical polymearization of 4-vinylbenzyl ammonium chloride (3) and DVB
initiated with AIBN (step 2).



EXAMPLE 30. Preparation of [189AV-45 using present invention HN HO 18p-
N O Agqueous rfifluoride solution was passed through the cartridge (6-3) of
t he presew0O 20rvsa200n. No [ 189-fl uori de was det ect ed i nPCEPRIMOGTHE
solution and 2.49 GBq of rFifluoride was trapped in the cartridge. The
trapped [8F]fluoride was eluted with the Eluent A solution of the present
invention to a reaction vial. Remai nedsradi oactivity in the cartridge was
51.8 MBg. The eluted solution was heated at 120 Cwith a gentle flow of N2

gas to rawoys\epmle@é 'amr@am;v(ee@unta@dvﬁé@ﬁ maﬁ@mweidh@grér@etﬁym@)ysw@qeadded to

t he reactio evap oration S repe val of
ol vent | nol B R VAEN TS T ORE G T BT S AT 0 BB 2 i
A sol ution dhmpibemensmma(ediwﬁg)ﬂ\immmed in a co-solvent of t- 27 anyl
al cohol (1.0 nL) and acetonitrile (0.1 nm.) was added to the reaction vial.
The reaction m xture was heated at 120 C for 20 mn, and then cooled to
room t enpér &tRipeess REHIrgrTLChs starr eiFostdwudiesm ameeofium giicolaprysihgne The
sol vent was (#)envedsibyg Nquakr@kA@n BNEdoRedl: p%tyst%?e@e%)vxth% {E@SH GrenaNas
di ssol ved i n acetonitrile (0.3 nL) and diluted wth M HCl aqueous
solution (0.5 nL). The solution was heated at 120 C for 5 mn, and then
treated vit & ZobddNaCkbratgaousurgoliutvherin @ri2by alj)ne iHREECpU Mok atgrerp was
perforned tq ai. I AV v
Gecay- cor r og? By Bepb R dRol e WAttt AN B5REMR Tl M Fobi S e i, 61
mn. In parmeawiiraid,aqum@nﬁ Avelmei on relates to: 1. A Processes to separate
and elute [18F]fluoride, and rapid evaporati on of [18F]fluoride solution,
conprising the followng steps;  (a) Step 1 - the preparation of quaternary
anmoni um PoYHRTEsS AESFHA R Ci%““t 5 (Byeradp éﬂ? FNmoRiyE cBRRGH BilysdHetsFis sorted
[ 18N-fl uori de um@d;ﬁsneﬁgsxm&ﬁ@éﬂwmv@memmwnﬁeéis, 10FonoHeah: 200-byo
sol i d- phase ex%r&%l o (c) Step 3 - the preparation of alcoholic
sol uti ons congi'sted of K222, KOVs (or KOTf, or K3PO4), and TBAHCQOB( or
TBAOH, or KOH, or K2CO3. or KHCO3); (d) Step 4 - the elution of
[16F] ! ugy Q\%ét% fahﬂg%ga@n@ﬁ Hen QYR ry 9fmoh B R plo bfiddordhehakbe sof ution
of Step 3 he evaporation” of the N-fl uoride solution
obt ai ned in Step 4

15. A process according to count 14, whersin the quaternary ammonium polymer (1) is

prepared in anion exchange manner by repeating shaking/filtration of a suspension of

ammonium chloride polymer (8) in aqueous MX solution as shown in Scheme 2.

Scheme 2.

polystyrene & polystyrene 4

16. A process according to count 15, wherein M is selected from the group consisting of
lithium (Li), sodium (Na), potassium (K), t-n-butyl-3-methylimidazolium {{bmim}),

pyridinium, substituted pyridinium, phosphonium, and NR, (R = Me, Et, n-Pr, n-Bu).

17. A process according o count 15, wherein X is selected from the group consisting of
methanesuifonate (OMs), trifluoromethanesulfonate (OTT), para-toluenesulfonate (OTs),
para-nitrobenzenesulfonate (ONs), tetrafluoroborate (BF,4), hexafluorophosphate (PFs),

hexafluoroantimonate {8bF;), and N, N-bis{iriflucromethanssulfonyliamide (N(TT),).

18. A process according to clount 15, wherein the aqusous solvent is selecied from the



(f) Step 6 - the nucleophilic [18F]fluorination using the nethods of Step 1
- Step 5. 2. Quaternary ammoni um polyners [Fornula 1] [Fornula 1]

pol yst yr eme 20rasei2a NR3 is tertiary am ne having Cl-C4 aChyEr2ath@abizse
5-menbered or 6-nmenbered heterocyclic conmpound having nitrogen atom X is
inert al kylsul fonate or perfluoride ion having no nucl eophilicity;

Pol ystyrene is the copol yner consistedoof styrene, styrene derivatives, and
28 divi nyl benzene. 3. A process according to count 1, wherein the NR3 is

sel ected frgmupkengsiayps @@t@s&rs;tqh@@jsqfrgérfd sRlcRybiaabBRitild, nettdhyl 3iFaRE,
tri-n-propylamne, tri yl i m dazol e, and pyridine. 4. A

process acc&?’f)tfimﬁ@ﬁq5bgﬁﬁﬂtacf%(5‘?%\%\ﬁﬁgp ‘the X is selected fromthe group

consi sting of nethanesul fonate (OWs), trifluorornethanesul fonate (01-f),

par a-t ol n %? .

tetrafl uggo afj n%@?é&%gg-%ge%(né%ﬁﬁgﬁ %“ptﬁragﬁﬁ% égﬁ exa% gséen&%nlgor?onat e

( SbF6) , andemfﬁqﬂ@ﬂ s(trifluoronethanesul f onyl )am de (N(T02), 5. A Method for
t he preparation of neutral quaternary anmoni um pol ymers. 6. A process

i or | 0o HnRoElPR 3 ShAUEr Ph! (VISOSh ERBL 1o S U KOG 1 hRdte 1.

Schene |. dispaladst queslsolutmn is passed through the polymer cartridge of claim 18.
21. A method for the preparation of an eluting solution of the present invention.

22. Aprocess according 1o count 21, wherain the eluting solution is prepared by composing
three ingredients (Ingredient A, Ingredient B, and Ingredient C), and dissolved in an

alcohol solvent.

23. Aprocess according to count 21 and 22, wherein Ingredient A is K222 that is used as a

phase transfer catalyst of ["®*Flflucrination in a range from 10 to 20 mg.

24. A process according {o count 21 and 22, wherein ingredient B comprises 0.05-0.2 M
aguecus KOMs, KOTY, and K;PO, that are used in arange from 0.05t0 0.2 mib..

25. A process according to count 21 and 22, wherein Ingredient C comprises TBAHCO; and
TBAOH that are used in a range from 1 to 20 yL.

26. A process according to count 21 and 22, wherein Ingredient C also comprises 0.05-0.2
M aqueous KOH, K:CO;, and KHCO; that are used in a range from 0.01 tc 0.2 mL.

27. A process according to count 21 and 22, wherein eluting sclutions are prepared by
composing and dissolving sach component selected from each ingredient group

{ingredient A, Ingredient B, and ingredient C} in aicohol solvent.

28. A process according o count 21, 22, and 27, wherein alcohol solvent is selected from
the group consisling of primary alcohol such as methanol, sthanol, n-propanocl, n-
butanol, n-pentanocl, n-hexanol, n-heplanol, and n-octanol; or sencondary alcohol such
as isopropanol, isobutanol, isoamyl alcohol, and 3-pentanol; or tertiary alcohol such as -

hutanol, f-amyl alcohol, 2,3-dimethyl-2-butanol, 2-(trifluoromethyl)-2-propanol, 3-methyl-



7. A process according to count 6, wherein 4-vinyl benzyl anmoni um chl oride
(3) is synthesized by the reaction of 4-vinylbenzyl chloride and tertiary
am ne (stwp 20)2/B2028 process according to count 7, wherePOTIHRROMAGIGET Y
amne is selected fromthe group consisting of trinethylam ne,
triethylamne, tri-n-propylamne, tri-n-butylam ne, Nmethylirnidazole, and
pyridine. 9. A process according to ceunt 6, wherein the anmoni um chl ori de
pol ystyrene (5) is synthesized by a radical polynerization of 4-vinylbenzyl
ammoni um chibgeh@gol( 33-eMpIB-pARaroN Licited-2vwichianél B.NB(cﬁ'ﬁsﬂ@yi%)pentaa& 194- A
process accg r di

ioAE eIt T A R T e T RIS S m R L l}né-cwgﬁff?%/ﬁz

4-vi nyl benzpltacdi] bcyaﬂmrc(pgm -anethyH2- bautasydib’emzmmleyqiqpehiaamieﬂet}wtynmleal&méist ep 3).
11. A proce t he nt 6, ni um,chl ori de
?%g?p%g& EP 13 %&lcgd%ex&% 1- %‘(Rﬁﬁ%ﬁor SR m, ¢

pol ystyrene eélzed by ternization o
poIystyreneﬂ@ﬂwkvﬁﬁﬁmémﬁert|ary am ne. 12. A process according to count 11,
wherein tertiary amne is selected fromthe group consisted of

trimet hyl am ne, trleth am ne n- propyl am ne, tri-n-butyl am ne,
et hyl | RaAY Bloes i TPk 1hs e e eacas (S eabiorg ot BadhoIe wher ei n
t he amoni ufifRjtnlooidé demmﬂ it Sty peayeericarisie tiedadhgd wsth riggtithidhiesrgnib-550 @med si eves

Lo 9ive >50.pshi, 50000 T55/kecd0%:200 FEeL), 200400 TRADL, 00, RSy 14 A

met hod for £ ron’o ernary anmoni um

i nventi on. ﬁgmmmﬁﬁﬁéﬁé§§1accordlng to count 14, wherein the quaternary
anmoni um pol ymer (1) is prepared in anion exchange manner by repeating
shaking/filtration of a suspension of amyoni um chloride pal yner ( in

aqueous MX: édﬂaﬁﬁﬁﬁ0§§d§H6%ﬁOW%2%@%@%@”?““@8%%%@“?5Se@cedé%”eméﬁﬁww NR3
pOlyStyrEﬂEooﬂi&hn@cﬁmﬂﬁﬁsﬁa&@ﬁﬂﬁﬂmﬁgehﬁﬁﬁ@uﬂ&ﬂ&ﬁmiWhﬁk@amﬂhhbsmS@Jﬁcted

f h |
[rom Ll SEOURRATISLINS, Shelih LU (g SRt um Ol B POSLAT AN,

phosphoni umseaw@ammsqmtaﬂewgsea@(yi alephpr, anq:hi%me)wtanoi or tertiary alcohol such as -
bhutanol, t-amyl alcohol, 2,3-dimethyl-2-butanol, 2-(iriflucromethyi)-2-propancl, 3-methyl-
3-pentanol, 3-ethyl-3-pentancl, 2-emthyl-2-pentanocl, 2 3-dimethyl-3-pentanol, 24-
dimethyl-2-pentanol, 2-methyl-2-hexanol, 2-cyclopropyl-2-propanol, 2-cyclopropyi-2-
butanol, Z-cyclopropyl-3-methyl-2-butanol, 1-methylcyclopentanol, 1-ethyicyclopentanoi,
1-propylcyclopentanol, 1-methylcyclchexanaol, 1-ethylcyclohexanol, 1-

methylcycloheptanol.

31. A process for evaporation of eluted sclution containing ["*Fiflucride, wherein eluted
solution out of the polymer cartridge is heated at 80-120 °C with a gentle stream of Ny or
He gas and low vacuum for 1-3 min, and repeated after adding acetonitrile (0.5-1.0 mL)

untif all solvent including water is azeotropically removed entirely.

32. A process for nucleophilic ["®Fifluorination, wherein nucleophilic ['®FJfluorination is

performad using the method of present invention.



17. A process according to count 15, wherein X is selected fromthe group
consi sting of nethanesul fonate (OVs), trifluoronethanesul fonate (0Tf),

par a- t ol weoeswienrat e (01-s), para-nitrobenzenesul f onat @CTER3)1,1/065366

tetrafl uoroborate (B F4), hexafl uorophosphate (PF6), hexafl uoroanti nonate
(SbF6), and NN-bis(trifluoronethanesul fonyl)am de (N(TO2). 18. A process
according to daunt 15, wherein the agaeous solvent is selected fromthe
group consisting of water or aqueous organi c solvent of acetonitrile,

nmet hanol , et hanol, isopropanol, t-butanol, acetone, DVMF, and DVBO 19. A
pol ymer cartridge 6 containing neutral anmonium pol ystyrene for solid-phase
ani on extdigpdsi on. 20. A nethod for separation of [18F]fluoride from aqueous
solution,~Wwherein [F]fluoride dissolved in agqueous solution is passed

t hrough the polymer cartridge of claim19. 21. A nmethod for the preparation
of an el uti ng ss@btddnaiokibe ppesestFoAvent on. 22. A process according to
count 21, @@ereﬂ the eluting solution is prepared by conposing three

i ngredi ent <¥IH8r dient A Ingredient B, and Ingredient C), and dissolved
in an al cohol solvent. 23. A process according to count 21 and 22, wherein
Ingredient A s K222 that ds used as a phase transfer catalyst of

[ 169f | uori nat.i @3 e from10 to 20 ng. 24. A process according to
count 21 and 4 4 i jrLngredient B conprises 0,05-0.2 M aqueous KOWs,
KOrf, and ggggﬁr;hat are used in arange from0.05 to 0.2 nt._ 25. A
process ac ng to count 21 and 22, wherein Ingredient C conprises
TBAHCO3 and TBAOH that are used in a range from1 to 20 pL. 26. A process
accordi ng I Cc i S 05-0.2
v aqueous. KOR O BuE oA R el e i B o o P R 85815 0 0. 2
27. A pr océ?@“bﬁﬁe@ﬂérf?@“ﬁ%e%@ﬁtm‘?ic @Popsd hayHeragtifPar @id"hg sol utions are

prepared by z@@m@ﬁlamgls@m;ela@lcs§@%Wdraae acﬁi&%bm@@ﬂﬁ@@@fgbhah&@l ected from each
Ingredlent i ent redi ent i n al coho

ent C
Sotvent - 2B ATBrb PR G SHURE. BrenSENae 3y M EER Al conol
sol vent |s selected fromthe group consisting of primary al cohol such as
Tethanol . _ebnaNglerflPLARBAGH poRl A08lnd o REM ANDhero ANEXADRLacEPt anol
and n- ockanol sencondary £ such’ as 1 sopropano N Sobut anol
i soanyl al cohdhe %PRH} @@'feﬁ*@ﬁn@ﬂ trirgthylarpipg.a tipthyianunmol tf?s’ir@ﬂ@pﬁ%mﬁﬁ”ﬂbuti%ﬁol
t-amyl al conolouyBrrdtherRb i abit #nQlyrage. (Lri f1 uor omet hyl ) - 2. pr opanol ,
3-nmethyl - 3-pentanol, 3-ethyl-3-pentanol, 2-enthyl-2-pentanol,
2, 3-di met hyl- 3- pentanol 2,4- dinethyl-2- pentanol 2- et hyl - 2- hexanol,
2-cycl opr opy1152%wtemanpémmamcmqio@,mempaﬂ:e%ndmtmml i or 2, wherein the X is
2-cycl opropyl- ta et I n
1- e?hylgycrgpgﬁégﬁugy %%nQH $&n§iooent§%%§¥% QQ?F%Q Qun gﬁeiano s).
1- ethylcyclohéﬂﬁﬁbpWeﬁmn@éwﬁyﬁé?éﬁﬁﬁeptam@$km2@e&ﬁ®@ﬁ©ces§y$br ré@@asing

rErfluoride th@Rﬁ@th&aﬁ&@ﬂ@QbMQPﬁmﬁ%&é%b&gﬁ g#hﬁ@@k&m&%?ﬁ]%h&@%bﬁ% tranped
in the polymer cartridge i s washed wth distilled nd

a
al cohol (0. 5- @ezsﬁﬂﬁwaw Watpuehbe angd AN CisER HeraredrngRyirnyiieids OiThy sol ution
pr epar ed accordlng to claim2l. 30. A process according to count 29,

wherein alc s _sel.ect [ QUP .cOoNnsj Stin mary
A cohol such axmfBed Ehle PresB R Py BB S A R B F B o pE Bl bf°

n- hexanol , n- ﬁepﬁaﬁmhasandmﬁwoeﬁaWdheqgﬂesencmnmanWWakﬁﬂmﬁldeu@hsa@

i sopropanol , i %@@a&@epg,syhﬁewdatmapméaaemgm%ﬁee%wIthe o Eﬁﬂ%éf% y

al cohol such as thbutanol, t-any | cohol , 2, 3-di net hyl-2- but anol

2- (tr|fIuoroné@ﬁV@ys@5%F85ﬁh%$em31nethyI3 penta no 3-eihyl-3- penlano
2-ent hyl-2-pentanol, 2,3-dinethyl-3-pentanol, 2,4- dirnethyl-2 pentanol,
2- met hyl - 2- hexanol , 2-cyc|opropy1-2-propano|, 2-cyc|opropy1-2- but anol ,
2-cycl opropyl- 3- net hyl - 2- but anol , 1-net hyl cycl opent anol ,

1- et hyl cycl opent anol ,

1- propyl cycl opent anol , 1- net hyl cycl ohexanol , 1- et hyl cycl ohexanol , 1-

met hyl cycl ohept anol .




31. A process for evaporation of eluted solution containing [18F]fluoride,
wherein eluted solution out of the polyner cartridge is heated at 60-120 00
wi th a gewol2e1zse@am of N2 or He gas and | ow vacuum f or PCTEPROIN/063366
repeated after adding acetonikrile (0,5-1.0 nL) until all solvent including
water is azeotropically renoved entirely. 32. A process for nucleophilic

[ 18F] fl uorinati on, wherein nucl eophil g [18F]fluorination is perforned

usi ng the nmethod of present invention. Cains 1, A quaternary ammoni um
polymer of [Formula 1], [Formufa 1] polé/ tyrene wherein NR3 is a tertiary

anmine wherein Ris a Cl- - O&s al ky in;“orf NR®. A a 5- nenbered or

6- menbered heterocyclic gqﬁpound nd (NI tfspgenjatom X is an inert

al kyl sul fonate or perfluoride iom having Ao nucl eophi | i ci _ , Polystygene is
a copol yrrer/bpqﬁsli sting of styrene, styrene derivatives, vl Bénzene.
2. A quaternat ni um pol ymer according to claim1, NR3nA»S

sel ected freamthe group consisting of trinmethylamne; tgdy e;mhyl ang ne,
tri-n-propylamne; tri- t m N-thylim zol e, and pyridine, 3. A
quat ernary anmoni um pol Mc O mﬁ%ggx 2, wherein the Xis
selected fromthe group consisti ng of met hanesaPEf‘bnate (OWs),

trifl uoronet hanesul fonate (OTf)PPpEFEet ol Genesul f onat e(01-s), par a-

ni trobenzenesul fonate (ONs), tetrafluoroborate (BF4), hexafl uorophosphate
(PF6), hexahd uios @;aaita'rmnfnammo(aiSb‘Fﬁc)iyn«aﬂdf claim 1 to 3 is then obtained by anion

N, N-bi s(tri; ;ér%gé]@met hanesul fonyl )arnide (N(Tf)2). 4, A nethod for the
preparation eutral quaternary ammoni um polyners of claiml to 3,
wherein as an internedi ate the quaternary ammoni um pol ynmer chlorides are

prepared bysa mmmrmecpregérlaw@y@ﬁwa%h@@ afnﬁ@m;&rlﬂqmwn%@ Rbidhe e,
synt heti c pat hyays guat er nar an

ni u
pol yner of cl &f" ‘:"i”‘i I%Be §L‘?t§mf”ﬁe?im88‘fiﬁrf‘n%’(ﬁymbmﬁ ghiso‘ﬁe%%rgﬁéﬁagm Q‘?od for
t he preparati ofamokr qylaé;@amagy;hamngyﬁltmmb@@lfyrmslser(sforcebfaamrmamabm &andaaerel n
t he quaternar I ani on exchange manner by
repeating sha%él ﬁ%ﬂ%ﬁ B?%%’W S‘ga‘§ﬂs?§§ﬁ§v?‘§ﬂs§ erlgt%rzmm um chl ori de pol yner
(5) in aqueous I\/D( solution as shown in Schenme 2. Schene 2.

Scheme 2.

polystyrene 5 polystyrene %

8. A polymer carlridge 6 containing neutral ammonium polystyrene of claim 1 1o 3 for

solid-phase anion exiraction.

7. A method for separation of ["®Flflucride from aqueous solution, wherein ['®Ffluoride

dissolved in aqueous solution is passed through the polymer cartridgs of claim 6.

8. A method for the preparation of an eluting solution for eluting [18F] from a cartridge
according to claim 6, wherein the eluting solution is prepared by composing three
ingredients (Ingredient A, Ingredient B, and Ingredient C), and dissolving in an

aicohol solvent.

9. A method according to claim 8, wherein Ingredient A is K222 that is used as a phase

transfer catalyst of ["®Fiflucrination in a range from 10 to 20 mg.



6. A polyner cartridge 6 containing neutral amoniurn polystyrene of claim
1 to 3 for solid-phase anion extraction. 7. A nethod for separation of

[ 18F] f | uowOe1fa3e0zwaqueous sol uti on, wherein r8F]fl uori #€THPIEIOI06F366 | N
aqueous solution is passed through the polyner cartridge of claim6. 8. A
met hod for the preparation of an eluting solution for eluting [18F] froma
cartridge according to claim6, whereikn the eluting solution is prepared by
conposing three ingredients (Ingredient A Ingredient B, and Ingredient C),
and dissolving in an al cohol solvent. 9. A nethod according to claim8§,

wh I A [ d t f t t of
1871 11 uor | FG BT S ordigR “FPOR L8 ¥ 9 T ool isn! AR R B B0t di ng
to claim8 or giupwhesiging of prenal elobivll seblasemdthars!, sbkedt e probarmin tthuangt oup
consi sting Of n%&y na}!eﬁ ln § gho@%ngerg Q@c?r%i’or%ﬂgé}%lagn%i:&{oﬁ)&%hoé

n- but anol , nt anol xano - t ano or sencondary
al cohol such a@pr@@midm@nei |ES§©@M1t?é¢RBPE aﬁ%@rﬁﬁﬁﬁ“%l%@f@@y ah:ﬁbloigu@‘baﬁ anol ;

or tertiary a'f—%@i@%i &u@]bs Aot @g-@m@thyah@@ﬁbs al @ﬂﬁ&bmemynzpmpano; 3-
2, 3-di net hy1- 2- hut trifl]uoroneth

ey LS porn Do S0 S LU 2Bk £ BhSRLRE iyt pontanol,
2, 3-di met hy1- 3-4dint:anal- peﬁtaﬂmﬁlii @mhmikﬂhqyaeﬂﬂ t a2urgglopropyl-2-propanol,  2-

2-met hyl - 2-h
cy(r:TFop?/opyl S)&%&?Am lﬁ%ﬁcﬂéﬁ{ %p%@ fg%%wﬁ%f?‘b%t@l?ut anoFmbe)fTthDﬁch;’cIjbpent ano
|, 1- ethyl cy@FWiﬁ@i@%ﬁéﬂmﬁl pr dpvawribp@ﬁ@hol 1i-mettyipy oytebatmdxanoll;  1-

et hyl cycl oheX@gg,lcycggﬁégg,gdml ﬁ;g@{,@%% ped;. 11. A process for releasing
[ 18F] fl uoride trapped in the polyner cartrl dge of claim6, wherein

[ 189fl uoride trapped in the polynmer cartridge is washed with distilled
wat er (0, 5-%1. ﬁﬁc);esarfdr &hmh@l (%€ Pubnde, Gappkd it thes poluenCeyiriagd of bam &l ut ed

with the elutl n em {‘H':ﬁ)f Q!‘E eD ?@%gj?nd aCC lx:r%lr ng'tritd%e?s,lwas@%d%:tg J;:_% \,ivaz{er.
process for evapora ron<contal ning flTuori

wherein the sdb. 6{‘Jlfme)e$nﬂit@¢bh@U(@ 55 Ovﬁeir‘wlqyﬁme aat thep dig@do*fﬂhdh@eim!f& by a

met hod accor dlsggghgrpprgxgé%grgccgrdgr@ td QainS: é}gqbed at 60-120 c'Cwith a gentle
streamof N2 or He gas and low vacuumfor 1-3 mn, and repeated after

addi ng acetonitrile (0.5-1.0 n) until all sol vent i ncluding water is
azeot r opi cakt w grefey ed Latdrah)bf the eluted solution containing [*®Ffluoride, wherein the

solution eluted out of the polymer cartridge of claim 6 by a method according to
claims 8 to 10 is heatled at 60-120 °C with a gentle stream of N, or He gas and low
vacuum for 1-3 min, and repeated after adding acefonitrile (0.5-1.0 mL} until all

solvent including water is azeotropically removed entirely.

13. A process for nucleophilic ["®*Fiflucrination, wherein nucleophilic ['*®*Flfluorination is
performed using [18F] obtained by & separation process using a qualemary

ammonium polymer of claims 1 0 3.

14. A method according to claim 13, wherein precursors of [®F-FDG, ["%F-CIT, [*F]-
ELT, [BF-FMISO, [F]-BAY04-9172, [F]-FDDNP, or ['8F]-AV-45 are fluorinated to
obtain the respective ['*F]-FDG, ["*FI-CIT, ['®F}-FLT, ["®F-FMISO, ['®F]-BAY94-9172,
['8F-FDDNP, or ['SF]-AV-45.

15. A process to separate and elute ["Flfluoride, and rapid evaporate a [*®F[fiucride

solution, comprising the following steps:

{a) Step 1 - separation of ['*®F[fluoride ion using quaternary ammonium polymers of claims



13. A process for nucleophilic [18F]fluorination, wherein nucleophilic
rF]fluorination is performed using [18F] obtained by a separation process
usi ng a oueaterxseozsanmoni um pol ymer of clainms 1 to 3. 12CTAPo#tlloess66
according to claim 13, wherein precursors of [189-FDG r9-CI T, [18F]-FLT,

[ 18n- Fm so, r9-BAY94-9172, r9-FDDNP, or [189-AV-45 are fluorinated to
obtain the respective [189-FDG [IsF]3CI T, [189-FLT, [189- FMLSO,

[ 18F] - BAY94-9172, [189-FDDNP, or r9-AV-45. 15. A process to separate and

el ute [ 189filiglani deid-pade eaRtsbrevaporate a [ 18F] fluoride sol ution,
conprising, th | | owi ng.steps: to 3 by solid-phase ractjan; (b)
Step 2 - DiCOSERG oA BARUTLOrREINSTS SRS RSRR, Kharg RO KR Por KO
or K3PO4), Katd.) FBAHBEBICOY; (f BRAHH, or KEDHy KePOKZBER;C:r KHCO3) ; (c) Step 3 -
el ution of N- £l 1or I I 0 . 1th an
al coholic é@{é&% %%n %# Hcg{%fggréiéﬂﬁ%&%%%ggtg g%écggq &%\%Of)r%ﬁeartc{fdsgé%? Nt]nri?\(,a\ér1t

[ 189- f | uor icbehdiplsoitiianof Sispai aedl in Step 4; 16. A process to separate and

el ute [ 18FLHlaugrd desapaited @apid eyanRiabrich bithhdd Hekdde sol ution,
conprising the followng steps: (a) Step 1 - preparation of a quaternary

ammoni um pol yners of clains 1 to 3; (b) Step 2 - separation of

[ 18F] fl uori i Q I r.nar I l.yne .0 3 by
sol i d- phasqux r%%%é%gg S&%gtgggggyﬁgm}ﬁuggg%’%don l%f%v%?oé%hg% r%}figg{i%ti ons
conpri si ng K22giutikKOsmigrisnoK@Telioveng K8RO4) . and TBAHCO3(or TBAOH, or KOH, or
K2CO3, or KH X d Step 4 - elution of a 18F] fl uoride ion trapped on
Ko pol y el OTort e aualp BBHGITEo S VB O S8R 4 185 and (o) Step s
- evapor at i{lorsigf 2 t fepafaBbyg 6 [iDFLd@lesal ulingamnaebiaa) aedohiomPoypedk; of Lainds met hod
of nucl eophi ) G, Fl£ | ion conprising A process according to clains
15 or 16. r1]# éi"’%é%ﬁ%‘%%%%?%ﬁm 17, wherein precursors of [18F]-FDG
[ Thfl -CI T, {(§18e BLT P!‘e_[pafaﬁ]m Pﬁ@@}h<¥58FPIUW@Ii$'®§_ 28 FKORBDIP, Kb, or
[' 8F] - AV- 4% @6 e dnliueniald ThaopbbatdHI MR ceshedHdyer fl - FDG [18F]-CI T,
rfl-FLT, [18@- FM SO rfl-BAY94-9172, rL18fI FDDNP, or [ 18F]- AV- 45,

{d} Step 4 - elution of an ["*Flfluoride ioft trapped on the polymer of Step 1 with an

alcoholic solution of Step 3; and

{e) Step 5 - evaporation of the ["FJfluoride solution obtained in Step 4;

17. A method of nucleophilic ["*Flfluorination comprising A process according to claims
15 or 16.

18. A method of claim 17, wherein precursors of ['®F]-FDG, ['°FI-CIT, ['®F]-FLT, ['®F}-
FMISO, ['*F]-BAY94-8172, ["®F]-FDDNP, or ['®F]-AV-45 are fiuorinated to obtain the
respective °F)-FDG, [PF]-CIT, [®F-FLT, [F}-FMISO, [®F]-BAY94-9172, [*F]-
FDDNP, or [8F]-AV-45,



