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of organofl uoro conpounds containing fluorine- 18, a
radi oactive isotope of fluorine. More particularly,
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Background Art

Fluorine atom has high polarity and hydrophobic property, and has almost the same
size as hydrogen atom. Such organofluoro compounds containing fluorine atoms have
unique chemical and physiological properties compared to general organic compounds,
and are usefully utilized in the area of medicine, agrochemical, dyestuff, polymer, and
the like [Gerstenberger, M. R. C.; Haas, A. Angew. Chem., Int. Ed. Engl. 1981, 20,
647, Filler, R. In Organofluorine Compounds in Medicinal Chemistry and Biomedical
Applications; Filler, R., Ed., Studies in Organic Chemistry 48, Elsevier, New York,
NY, 1993, p1-23].

Generally organofluoro compounds are prepared from the substitution reaction of
fluoride by reacting alkyl halide or alkyl sulfonate with fluorine salt as shown in
Chemical Equation 1.

<Chemical Equation 1>

R+ MR R-F
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was used as a catalyst to prepare organofluoro compounds to increase the solubility of
fluorine salt and the reactivity of fluoride, under relatively low temperature of 80 ~ 90
°C and mild reaction conditions, and the yield of the product was high [Liotta, C. L.;
Harris, H. P. J. Am. Chem. Soc., 1974, 96, 2250]. Howeyver, this process has dis-
advantages that 18-crown-6 ether is expensive, long reaction time is required and a
large amount of alkene is produced as a side product because fluoride acts as base.

It is known that a side reaction, as shown in Chemical Equation 2, is accompanied
when fluorine salt is used in the preparation of organofluoro compounds.

<Chemical Equation 2>
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The object of the present invention is to provide a method for preparation of

organofluoro compounds with high yield through the reaction of fluorine salt with
alkyl halide or alkyl sulfonate by increasing the solubility of fluorine salt through
weakened ionic bonds of fluoride between metal cations and fluorine anions, and by
shorting reaction time at the same time through increased reactivity of the fluoride. The
method for preparation may increase the nucleophilic substitution reactivity of fluorine
salt and reduce the formation of side products at the same time by eliminating the

influence of moisture or reducing basicity of fluoride itself.

Advantageous Effects
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ChemistryFigure 1
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(wherein R', R” and R’ are hydrogen or C1 ~ C18 alkyl group)

Organofluoro compounds in the present invention are organofluoro compounds
containing fluorine-18 and/or fluorine-19.

Preferably R'is hydrogen or C1 ~ C18 alkyl group, preferably R’ is hydrogen or C1 ~
C18 alkyl group, preferably R’is hydrogen or C1 ~ C18 alkyl group R’ more preferably
R'is methyl or ethyl, more preferably R’is methyl or ethyl, more preferably R’is
methyl or ethyl in the method for preparation of organofluoro compounds in
accordance with the present invention.

The alcohol of Chemistry Figure 1 is preferably selected from the group consisting



metal cations and fluorine agions through the
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preparation of organofluoro compounds in accordance with the present invention.

[37] The fluoride salt is preferably selected from the group consisting of alkali metal
fluorides containing alkali metals selected from the group consisting of lithium,
sodium, potassium, rubidium, and cesium; alkaline earth metal fluorides containing
alkaline earth metals selected from the group consisting of magnesium, calcium,
strontium, and barium; and ammonium fluoride. More preferably cesium fluoride and
ammonium fluoride is desirable in the method for preparation of organofluoro
compounds in accordance with the present invention.

[38] The above ammonium fluoride is preferably selected from the group consisting of
quaternary ammonium fluorides including tetrabutylammonium fluoride and ben-
zyltrimethylammonium fluoride; tertiary ammonium fluorides including triethy-
lammonium fluoride and tributylammonium fluoride; secondary ammonium fluorides
including dibutylammonium fluoride and dihexylammonium fluoride; and primary
ammonium fluorides including butylammonium fluoride and hexylammonium
fluoride, more preferably tetrabutylammonium fluoride is desirable in the the method
for preparation of organofluoro compounds in accordance with the present invention.

[39] Tetraalkylammonium fluoride or alkali metal fluoride including cesium is
preferably adsorbed by supports selected from the group consisting of Celite,
Molecular Sieve, alumina, and silica gel in the method for preparation of organofluoro
compounds in accordance with the present invention.

[40] For the most preferable combination of fluorine salt and alcohol, the fluorine salt is
metal fluoride or tetraalkylammonium fluoride, more specifically cesium fluoride or
tetrabutylammonium fluoride, and the preferable alcohol is tertiary alcohol such as t-
butanol and t-amyl alcohol in the method for preparation of organofluoro compounds
in accordance with the present invention.

[41] The amount of the above fluorine salt is preferably 1.0 ~ 10 equivalents for alkyl

halide or alkyl sulfonate in the method for preparation of organofluoro compounds in
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solvent is [ F] fluoropropylcarbomethoxytropane of Chemistry Figure 5 in the method

for preparation of of organofluoro compounds in accordance with the present

invention.
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Organofluoro compounds prepared by using alcohol of Chemistry Figure 1 as



conpounds in accordance with,the present invention.
[38] The above amonium fluoride is preferably
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Ch enDsganpfliomguoospdunds frbparadebhuding alcolm] @f Ehemmistny Bgurefl as

o g RN LA ] AT repuion
ORI ETOBR BEOBPOBdY S aqgordmc@mrh ¢ PEHsemiBYanyion.
Fi guCBerhis@§Figure 9

s

Organofluoro compounds prepared by using alcohol of Chemistry Figure 1 as
solvent is [*F]fluoropropylcholine of Chemistry Figure 10 in the method for
preparation of of organofluoro compounds in accordance with the present invention.

ChemistryFigure 10



solvent is [18F]fluoroestradigol of Chem stry Figure 4
in the nethod for preparation of of organofl uoro

W@ oImpoeieds i n accordance with the present i nveP€T/BR2005/004228
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[47] Chem stryFigure 4 [48] Organofluoro conpounds
prepared by using al cohol of Chem stry Figure 1 as
sol vent:Hgs J8F] f 1 uor opr opyl car bonet hoxyt r opane of

Chepni:-sfity/ Figure 5 in the nethod for preparation of of
organofl uor o conpounds in accordance with the present
i nventi [49] Chem stryFigure 5 [50] Organofluoro

conpound prepared by using al cohol of Chem stry
Figure 1 aspolvent is [18F]fluoroDDNP of Chem stry
Figure 6 in the nmethod for preparation of of

or ganof l uoro conpounds in accordance with the present

| nvery in@ rﬂ)reﬂa%l) g@ﬁﬂﬂc’ébfﬂi %@p&% i YRR ftﬂel%ﬂ&dhol solvent

conpounds pre usi ng aI coho| of Chems ¥
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doe

UOTI OQEI pd Hugting anigns mayrhe gyegrome,
C orqacmmdnnp may deaeduoyd asd thg fmkhtplodict of ofgaeoflisdro gompound may be

Pl e i PRgROIONEDY adhrd-MTELA B QENR 0 LGRSt T Y

Fi gure prepara on o
or ganof | uoro conpounds in accordance with the present

| NXESdL Brtﬁéihvggﬁghsnyﬁ gure 8 [56] Organofluoro

con‘poungs pr epar y using al cohol of Chem stry

Fi guHereinafier, eahmpletembod{imai 6f the presertyivemtipn mill bé described in
Chﬁllg}e?a(?é’téﬂ Figure 9 in the nmethod for preparation of of
organo l'uor o conpounds in accordance with the present

i nvelft # Bisthoddor P@Pfgﬁﬁl@f? yﬁ.oggﬁng yomozempoppdh ke qué]a%reactlon of

c Oﬂﬁ&ﬁmtmlﬁpﬁkﬁ%aﬁde tilsé_lllgg s@lfﬁﬂdi@'al&ﬂlom&ﬁlﬁﬂy Flgure 1 is used
oniifveny e BRDY B eafion b et P HH A FortFa R 24trs, more

of prefeyablptht veactor roaoiaddsit for lactd hﬂ;aan 26 ~i2017Ct fuether more
@%?é?&blg ﬂ%’e%&étf%ﬂ s {:ﬁﬁlad SE]teaW 6‘ %tﬁ'g@tfﬁle 1 %Qféfﬁ]s [61] In

rati acco r prese nt
| nve pllmg pouﬁeafﬁmtb ffovaten ICh@mcal‘ shabikitytapd rreﬁgtiwtb phalcohol depend

\;V'u%lg %H.‘eltdﬁﬁﬁg%ﬁ"ﬁ‘ Blalk PSRy inl thE LRBRSIDI T ERIR Fikbe 1.

As the number of carbon in alkyl group of alcohol and alkyl substituent increases,
boiling and melting point of alcohol become high. Alcohol having the high boiling
point and melting point is not suitable for solvent or exists in a solid state. Alcohol
having a low number of carbon in alkyl group or a less alkyl substituents is not suitable
for solvent because the reactivity of alcohol itself is increased due to decrease of steric
hindrance of alcohol.

Considering these effects, R' is preferably hydrogen or C1 ~ C18 alkyl, more
preferably C1 ~ C6 alkyl, further more preferably methyl or ethyl.

R’ is preferably hydrogen or C1 ~ C18 alkyl, more preferably C1 ~ C6 alkyl, further
more preferably methyl or ethyl.

R3 is preferably hydrogen or C1 ~ C18 alkyl, more preferably C1 ~ C6 alkyl, further
more preferably methyl or ethyl.

As examples of alcohol described in the above, preferably alcohol is selected from
the group consisting of primary alcohols such as methanol, ethanol, n-propanol, n-

butanol, amyl alcohol, n-hexyl alcohol, n-heptanol and n-octanol; and secondary



reaction of fluorine salt. Thus the problem of |ow
fluoride reactivity due to theionic bonds of fluoride

whedoseeiodsret al cations and fluorine ani ons nmayPGBKR2005/004228
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overcone, reaction tinme may be reduced and the fina
product of organofl uoro conpound nmay be obtained in
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carri e

f0
eop R wE ey Sooaigtdrptidioicobdhi 1 1
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e nu on1n a rou
al w}lum@nﬂﬁy@fﬁhq Hearingsals by sk dorﬁfe btnmg)f SWoHde
gf bei%bv@@mbtab t@zﬁﬁﬁg afhd lﬂ?oruﬁd aﬁmltﬂufd)a ¥h e fbﬁﬁatfdiglgﬂ hydrogen bond
Ol n an e olrn | abl e or
s opthyite il fad fefreaiglmnipnii fionds a3fialsd Aughrgsthe
| ofermatitreof side wactiomrbyi Weaeklehmg thyy lmsmtg rof flubrds al kyl

SUDSRE HENNGR oSS 13 18016 coBn LN I RS, bl Foaction

reactl vi tse
descheme @clminfmcelﬂy showmia g de buff is apcaweys lihgg] thereto theoretically.

Coﬁﬁﬂi@i%hélgglt BQsel%%n ghdrRCthsy mﬂeabﬁorpéfeilﬁﬁ %tfifé(na!ﬂé’ d rr&% @ffectlve

nore pre erab

t he
mothan 'gl}aé pgalgﬁl I}phlq,@ p‘sﬁgusq)@lc%l}q{ yprms[lggfoan bop% with alkyl sulfonate
pr ef Eh@BhyrikyAagpplyde flubridCich mhyyé selé&é&fr&h@lﬁ@gﬁb Y¥onsisting

| kK fur ot e f er # o
TR 9643 Qb des il GRSy g o Sy onsiting of
pr Bthema,tHodiu@l, pot%ﬂhhymbldlumt ek cestung apd efkelimdhéaythmeethly/flluorides
or ccﬁﬁamﬁng alkali earth metals selected from the group consisting of magnesium,

—

calcium, strontium, and barium; and ammonium fluoride, in the preparation of
organofluoro compounds in accordance with the present invention.

The above ammonium fluoride may be selected from the group consisting of
quaternary ammonium fluorides such as tetrabutylammonium fluoride and ben-
zyltrimethylammonium fluoride; and tertiary ammonium fluorides such as triethy-
lammonium fluoride and tributylammonium fluoride; secondary ammonium fluorides
such as dibutylammonium fluoride and dihexylammonium fluoride; and primary
ammonium fluorides such as butylammonium fluoride and hexylammonium fluoride,
most preferably cesium fluoride or tetrabutyl ammonium fluoride may be used.

Alkali metal fluoride including cesium and tetraalkyl ammonium fluoride may be
used in forms absorbed to various supports. For example, cesium fluoride and tetra-
butylammonium fluoride adsorbed to supports such as Celite, Molecular Sieve,
alumina, and silica gel may be used. When fluorine-19 is used, the amount of fluorine
salt is preferably 1.0 ~ 10 equivalents for alkyl halide or alkyl sulfonate, more
preferably 3.0 ~ 6.0 equivalents. When the fluorine salt is added less than the above



[ 70] As exanpl es of al cohol ggescribed in the above,
preferably al cohol is selected fromthe group
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et hanol , n-propanol, nbutanol, anyl alcohol, n-hexyl
al cohol , n-heptanol and n-octanol; and
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el ecte romtne group consi stin
f | peetidesduedn the stiong ieglighend ¢fé11@|r1§e §dt s eanventinmal method may be
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quaternary anmp [ uor i des “suc
t ethedomajion piside @rﬁdumérmlda.s gehols and alkenes may be reduced.

benz yletsrdnmtth YAeFeeit #Wention, the method for preparation of of organofluoro
compounds using alcohol of Chemistry Figure 1 as a solvent may prepare organofluoro

compounds in higher yield, at shorter reaction time, and under the milder reaction
condition than the conventional preparation method. Another preparation method
already disclosed by the inventors shows that organofluoro compounds may be
prepared in high yield (Kim, D. W.; Song, C. E.; Chi, D. Y. J. Am. Chem. Soc., 2002,
124, 10278-10279). However the method described in the above paper has an
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sel ecti vel y prepared i n high yield above 90% by
SUPPLR ?ﬁh@g jthe side reaction with the use of tertiary
al coho a reaction solvent. [79] On the contrary,
in aPreperatioe ef oigapofiioreserepeundad of the present

I nv 628(? (11 '0"imInBB &@15(3 Iﬁéthﬁié%@dﬁy{ld;dybﬁ)lp@ky%thm&&&d 456 mg
ol ar. aprotic_so|vents cqnventi ona e
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pr @@aq:agkpraisuml d1st(1}eef1§|8 mg (%yleldjh Yf 2-(3- ﬂuoropropoxy)naphthalene is

obtained by column chromatography (ethyl acetate : n-hexane = 1:20).

<Example 2>

Preparation of organofluoro compounds 2~7

The reactions are carried out by the same method as described in Example 1 except
that kinds of alcohol solvent, reaction temperature and time are same as described in
the Table 1. Organofluoro compounds are prepared as shown in the Table 1. Chemical
Equation 3 shows 2-(3-fluoropropoxy)naphthalene (A),
2-(3-hydroxypropoxy)naphthalene (B), 2-(3-allyloxy)naphthalene (C) and



[80] In conclusion, the alcopol solvent used in the
present invention increases nucl eophilic substitution

w0 e@esdBg y of fluorine salt by weakeni ng t he PONK®2005/004228
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medicines. [84] In this regard, the present invention

“Og]has a significant applicability in the preparation of
[110]t he RCpbmipetative Ezainplagb+@e nedi ci nes. The present

[111]1 NVePlpRRtiBh BY bidaRothihd Coifipsthds 5~6

[112] To confirm the increase of the reactivity due to hydrogen bond between fluorine salt

and alcohol solvent, the reaction is carried out in the same method as the Example 1 by
using potassium bromide, which does not form hydrogen bond with alcohol, instead of
fluorine salt.

[113] Bromination reaction does almost not proceed, and it is identified that the hydrogen
bond between alcohol solvent and fluorine salt is essential to increase the reactivity of
fluorine salt.

[114]
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[95] <Conparative Exanple 1>496] Preparation of
or ganof | uoro conpounds 1 [97] 280 ng ( 1.0 nmol) of
wQ2qo80emshanesul f onyl oxypr opoxy) napht hal ene anPICHER200§/004228
(3.0 mmol ) of cesiumfluoride are added to 4.0 niL of
acetonitrile instead of al cohol solvent. The reaction
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[111] Preparation of organofl toro conpounds. 5
TohydsaEqyHAnRiS YSA4 Msisad O flugae Sali e £oRfr, thy Hé:f%f’ée of reacuvuy due

hy 6 1o desp el GodddiaiwesaalédHob Edlaént aad Fluaist @l Rioidentified that
frg rﬁgdndég)tn?rgaecrtl%az gh%ﬁoagmlfgtﬂg) rp%cggd %Ililctl ther}lytdpoegen BORd between alcohol

solvent and fluorine salt is essential to increase the reactivity of fluorine salt in the

preparation of organofluoro compounds.

[124]

[125] <Example 8>

[126] Preparation of organofluoro compounds 8

[127] 356 mg (1.0 mmol) of 2-(3-toluenesulfonyloxypropoxy)naphthalene and 456 mg
(3.0 mmol) of cesium fluoride are added to 4.0 mL of -amyl alcohol in a reaction
vessel. The reaction mixture is stirred for 2 hrs at 90 C. 7 mL of ethyl ether is added to
remove metal salt. After filtration, the filtrate is concentrated by a reduced pressure
distiller. 190 mg (93%yield) of 2-(3-fluoropropoxy)naphthalene is obtained by column
chromatography (ethyl acetate : n-hexane = 1:20).

[128]

[129] <Examples 9-14>

[130] Preparation of organofluoro compounds 9-14

[131] The reactions are carried out by the same method as described in Example 8 except

that 1.0 mmol of several alkyl halides or alkyl sulfonates shown in the table 2 are used
instead of 2-(3-toluenesulfonyloxypropoxy)naphthalene.
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As shown in Table 2, the reactions are carried out for 1.5 ~ 24 hrs at 25 ~ 110 °C
according to the used alkyl halides or alkyl. It is identified that organofluoro

compounds are prepared in high yields.

<Example 15>




solvent and fluorine salt isygssential to increase the
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[144] <Example 16>
[145] Preparation of organofluoro compounds 16
[146] Automatic Preparation of [1SF]ﬂuorodeoxyglucose(FDG)
[147] Automatic preparation of [ °Flfluorodeoxyglucose is carried out according to the

reaction condition described in Example 15. The apparatus for the automatic
preparation is GE Tracerl.ab MX, and the operation program is modified for the
preparation of [ISF]ﬂuorodeoxyglucose. A disposable cassette is used for the
preparation and the schematic diagram of the cassette is shown in Fig. 2.

[148] After a disposable cartridge for the GE Tracerl.ab MX is installed in the automatic
equipment, chemicals are added as follows; 7 mL acetonitrile in 10 mL V1 vial, 20 mg
mannose triflate (1.2 mL t-butyl alcohol or t-amyl alcohol and 0.8 mL. acetonitrile) in



solution. The [18F]fluoride {5 dried by acetonitrile
sol vent (500 Dx 3). To the solution 20 ng mannose
W0 piobloetoas i s added. And then the mi xture sol ut POKR2005/004228
cont ai ning 300 Dt-butyl alcohol or t-anyl alcohol and
300 Dacetonitrile is added to the reaction m xture.
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0.8 a3l ag¢ewpnitrile) inl0 nL V2 vial, 5 nL ethanol in
[150]10 rrL. V3 yi al , 5. mL 1 N HO solution and buffer

solution in V4 vial, and 2 nL 2 N NaOH solution in 2
[1511 mL syEkamgele 17249] 1,000 nC [ 18F]fluoride is prepared

fro 7a cyclotron and then
[152] ”E%@ﬁ%ﬁpﬂgglgr 'S tragm\t‘xg{rr(geg to the CGE TracerLab
[153] I\/K t@ﬁ@ﬂp%oéhlﬁlﬂh@ﬁﬂnwlqaﬁ ediMEOrle of hel i um gas.

[154] The trhapebsatinl plot8fslof [ tPf g miSorAd&e1das Shéwh inEhenfiBal Equation

5. 10 mCi ['*F]fluoride is adsorbed on ion exchange resin. The adsorbed ['*F]Fluoride
is eluted to a reaction vessel by the mixture solution of cesium carbonate (2 mg in 300
water) and Kryptofix 222 (22 mg in 300 [ acetonitrile) or by tetrabutylammonium
solution. The [ "Ffluoride is dried by acetonitrile (500 0 x 3). To this solution 10 mg
1-(1,2-epoxypropyl)-2-nitroimidazole is added. After the addition of the mixture
solution containing 500 [ t-butyl alcohol or t-amyl alcohol and 100 [ acetonitrile to the
above reaction mixture, the reaction is carried out at 100 °C for 15 min. The solvent is
removed using nitrogen gas at 95 °C, and then 200 0 acetonitrile and 1000 [ water are
added to the reaction vessel. Pure ['*F]fluoromisonidasole is obtained by high pressure
liquid chromatography (HPL.C). The condition of HPLC is as follows;

[155] Alltech Econosil C18 column is used, a mixture solution of water:ethanol=95:5 is
used at the flow rate of 5 mL / min., And the equipment has a 254 nm UV detector and

radioactive detector. In the experiment carried out under the above reaction condition,



exchange resin cartridge andjoxygen- 18 is recovered
to an oxygen- 18 water reservoir. The adsorbed
W 1@Fpbioaori de is eluted to the reaction vessePCHKRR218/004228
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When the autormatic preparation is carried out under
t he above condition, the attenuation-corrected
[159] adi ocheni cal yield is 75.1 + 7.4% and the

[160] r adi Qgﬁﬁﬁpleqtbpur ity is 98.2 + 1.2% [150] [151]
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cetonl eto heaove act |on°mx ure
r e%?@@ﬁlw%uréathﬁ ir@etuerms cariedowt e FQO°Crfigr 19 min. fihe solvent is

3 OfeYiived cSmpRINY 86lng! fitrdgem bas £ 9§ PCIA™ tAén 250 I@ace@d’iﬁitnle and 5000 1
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gﬁéﬂa&? 5@ dsad eactmwsiei g%]"ﬁ%ﬁ meg%ﬁlfnag Cfor 5 min.
obPﬁiier[gﬂ]fbly)rdimghmﬂMM tobtained by HPLC. The condition of HPLC is as

follows; Alltech Econosil C18 column is used, a mixture solution of

water:ethanol=95:5 is used at the flow rate of 5 mL / min., and the equipment has a
254 nm UV detector and radioactive detector. In the experiment carried out under the
above reaction condition, the attenuation-corrected radiochemical yield is 82.1 + 1.1%
and the radiochemical purity is 98.1 £ 1.5%

[164]

[165] <Chemical Equation 6>

[166]
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r adtenosphese at 100 °Fi for 3 mandwhikethe qolivenrtentenimed al liRGabomerptdeedure is

det £RL@budhe i gfi:' Oﬂﬁet eﬂdfg L @ighﬁ&togétradidi id &gaﬁﬁé&’ﬁ& }ﬂ%@ The

carri ed out un reaction condition
at c@ditian of HIA tseastfelowsidi ochenical yield is 82.1 +

[17311. 1%vabRodin€18 220-9ARCI8 SMmP W iskd, d ixdfte Sothtidn 8P
water:ethanol=40:60 is used at the flow rate of 4 mL / min., and the equipment has a
280 nm UV detector and radioactive detector. In the experiment carried out under the
above reaction condition, the attenuation-corrected radiochemical yield is 72.1 £ 1.1%
and the radiochemical purity is 98.4 £+ 1.2%.
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[175] <Chemical Equation 7>
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[164] [165] <Chem cal Equatign 6> [166][167] [ 168]
<Exanpl e 19> [169] Preparation of organofl uoro
w@opoeseds 19 [ 170] Preparati on of PCT/KR2005/004228
[ 18F] fl uoroestradi ol (FES) [171] The preparation
process of [18F]fluoroestradiolis shown in Chem cal
[178] EquakEfédmple 208 rrCi [18F] fluoride is adsorbed on ion

exch adsorbed [.18F]fluoride is eluted
1791 o aﬁf‘%ﬁ@% ﬂpef @u% “YRR° ? re solution of cesium
[180] car bAmtineatic Ieepagation &Q F]ﬂmuteeitrz)did(EESerpt of i x 222 (22
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anghdlhe sébeinatic eizprirh bf the cassettdd sho@vién Fipagt i on
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n| eqlngeentg@lsnacalsg&e@ddetdtewuﬂ@@s fDllawe, T mhi atcretdnetnbnd 18GnL V1
D1 F e
o tN?g'g@Jerﬂggt% ﬁ%gﬁ%yg@gisrl hgg 1%&3%216&&013 @Wc\[ﬂﬁﬁqifoﬁé’ &1 S butyl

soflgell or camyhagehel andh8.5 b pectopideninlf mk Veayial 3 anleethanol and
t hiR enikivi® SolutidiCoiBO0E 2N1ﬁEd>HIaﬂa NGEE Wadd @10 hil. VBtvail'®63 mL 2N

RUBILBE 6 s RBE 2Bl wl o s b P4 s

sotagtetren of water: ethanol =40: 60 is used at the flow

[1831" atey ,t%g(gldbf :IudFiﬂugl'lﬁe is p@%ﬁr%f‘ﬁoﬁ%&&g%% aﬁ@l%d %Va?e%% QESICLI]XU‘OH and

det eC ecto experi
c athen g mgdquddi eFlflunadeisdraasicoad ta ba Gfbﬁtacan@h MXagtomatic

at &(ﬁ{‘%ﬁﬁ&ﬂtgﬁ'tﬁ@f)fe%}@gf He"l’i‘Eihpé%ﬁe’fflll%nsYérl%hilsFﬁluzgidé istadsorbed on

e radiochemcal purity is 9
[ 1thgion Wb]mg@d@étﬁfié%ﬁn@wgﬁwﬁ isriecovierer} tojapoxypany 8§ water
< Beséivbee. B adsorbed [ISF]ﬂuorlde is eluted to the reaction vessel by the mixture

solution of cesium carbonate (16 mg in 300 OBwater) and Kryptofix 222 (22 mg in 300 [
acetonitrile) or by tetrabutylammonium solution. The eluted ["*Flfluoride is completely
dried by 1 mL acetonitrile in V1 vial. After the addition of 3-O -
methoxymethyl-16f,17p-epiestriol-O-cyclicsulfone in V2 vial to the reaction vessel
containing ['*Ffluoride, the reaction mixture is treated at 95 °C for 5 min., and then the
solvent is removed. Hydrolysis is carried out at 90 °C by adding the mixture solution of
2 mL HCL and acetonitrile in V4 vial to the reaction vessel. This procedure is repeated
three times. Solvents are removed after hydrolysis. The mixture solution in V3 vial is
added to the reaction vessel to dissolve the reaction mixture. The pure [ISF] fluo-
roestradiol is obtained by HPLC. The condition of HPL.C is as follows; Nucleosil C18
120-5A C18 column is used, a mixture solution of water:ethanol=40:60 is used at flow
rate of 4 mL / min., and the equipment has a 280 nm UV detector and radioactive
detector. In the experiment carried out under the above reaction condition, the at-
tenuation-corrected radiochemical yield is 42.1 + 5.1% and the radiochemical purity is
98.0 £ 1.1%.
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[185] <Example 21>

[186] Preparation of organofluoro compounds 21



[179] Preparation of organofduoro conpounds 20 [ 180]
Aut omati c Preparation of [18F]fl uoroestradiol (FES)

WO 1@&)63DBe aut omati c preparati on of PCT/KR2005/004228
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[192]
[193]
[194]
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[ 18F] fl uoroestradiol is carried out according to the
reaction conditions described in Exanple 19. The
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is conpletely dried by 1 nL acetonitrile in V1 vial.

Af t exChégiicaliBation 88f 3-0 - net hoxynmet hyl - 16

b, 17b-epi estriol -0-cyclicsulfone in V2 vial to the

reacti on vessel containing [18F]fluoride, the reaction
mxture is treated at 9&-C-for-cf.m n., and then the
solvent is renoved. Hydrolysis is carried out at 90 C

by adding the m e sol uti of 2 L nd
acetfnitrile in &&/%%Haf'”?o tlﬁg) M 25E&FER! vesFaéeJ_\ This

procédure i s repeated threetftines. Solvents are—p
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<Example 22>

Preparation of organofluoro compounds 22

Preparation of [ISF]ﬂuoropropylcarbomethoxytropane (FP-CIT) 2

The preparation process of [ISF]ﬂuoropropylcarbo methoxytropane is shown in
Chemical Equation 9. 10 mCi of [ISF]ﬂuoride is adsorbed on ion exchange resin. The
adsorbed [ISF]Fluoride is eluted to a reaction vessel by the mixture solution of cesium
carbonate (16 mg in 300 0 water) and Kryptofix 222 (22 mg in 300 [ acetonitrile). The [
"*Ffluoride is dried by acetonitrile (500 0 X 3). After a solution of 5 mg



120-5A C18 columm is used, agm xture sol ution of
wat er : et hanol =40: 60 is used at flowrate of 4 niL /

worRews/ 0638kl t he equi pnent has a 280 nm UV det ecPGI/KRa@5/004228
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[198] 5
[199]

[200]
[201]
[202]
[203]

radi oactive detector. In the experinment carried out
under the above reaction condition, the at
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Da@’ét@ﬁp@heim%allpéﬂtyﬁé%@&/b %eactl on mixture, the
reaction is carried out at 95 C for 15 mn. The
soI ve |st€m)ved using nitrogen gas at 95 C and then

€ AY8fion 8>ssol ved in the m xture sol ution of
300 Dacetonitrile and 500 Dt-butyl al cohol is added.
The reaction is carried out at 135 C f@r 40 mn. The
puré“:f 8F] f I uor opr opyl car bonet hoxyt r opane i s obt ai ned
by HPLC. The condition of HRLC is as follo
m Bondapack 18 colum is ub&l] Fauotixicur e sol Tty on of
phosphori c d OO f r +He—=+46-66—+s=used at..i hecOoCH-
flow rate ﬁm n., andCiifleoegalpaBit ha{)i?fz% nm
WV det ectorkd\&rggdﬁa tive detector. In the | iy
experinent carri ~outf,x tler the above reaction N/ ﬁ,«—I
condition, the atte i oncorrected radi ochem cal
yield is 25.3 + 2. 1% and the radi ochem cal purity j.sS
97. ¥ Mg, B8y [189] [190] <Chenmical Equation 8> [1915F]FF' CIT
[ 192t methanesuiicavloxyoropyt)-
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{d—iodcaheryllropana or

ia—roluencsulfonyicey—oropyl) -
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<Example 23>

Preparation of organofluoro compounds 2

Preparation of ['°F]fluoroDDNP (FDDNP)

The preparation process of ['"F]fluoropropylcarbomethoxytropane is shown in
Chemical Equation 10. 10 mCi of [ISF]ﬂuoride is adsorbed on ion exchange resin. The
adsorbed [ISF]ﬂuoride is eluted to a reaction vessel by the mixture solution of cesium
carbonate (16 mg in 300 0 water) and Kryptofix 222 (22 mg in 300 [ acetonitrile) or by
tetrabutylammonium solution. The [*Ffluoride is dried by acetonitrile (500 0 x 3). 4
mg tosyl precursor of Chemical Equation 9 is added to the solution. After the addition
of the mixture solution containing 500 [ t-butyl alcohol or t-amyl alcohol and 100 0 ace-



[ 193] <Exanple 22> [194] Preparation of organofluoro
conpounds 22 [195] Preparation of [
wo-Rdobetospr opyl car borret hoxytropane (FP-CIT) 2 PADER2008804228
preparation process of [18F]fl uoropropyl carbo
met hoxytropane is shown in Chem cal Equation 9. 10 nC
_(IJ_ Lt(ﬁlﬂtgﬂ tf)hh@id boiig [r:éa‘gfiald ﬁ@)étbféd tlﬁl’tleddt)iﬁn XDt €95 FC for 10 min.
adsor be .uoride is e € 0 a reaction . ..
v oD FOHiGnT rchfed b bisegen B P CCsT i PadFRaRREe jsissolved
ngini ave®@riBvaat] ¢he radivdhétmigplk yaéldof AR2pro@®t igmeasuB@ddy radio TLC. In
OnLEC] ) : , ' ad- by -
BRSPSl indl U B0 Rl ng stnuain
nmy¢@ractadadiechemied] yidsd yat2oh |4 1% apd Bwrradinehemygal perity is 97.2 +
b- {4¢4 odophenyl ) t r opane or
(3-t ol uenesul fonyl oxypropyl )-2 b-carbonet hoxy-3
[204] b- (4-i odophenyl )tropane is added to the reaction
[205] sol ukChemicahBquatioh A0xr e sol ution of 100 Dacetonitrile
[206] and 500 Dt-butyl alcohol or t-anyl alcohol is added.
The reaction is carried out at 95 C for 10 m n. The

solvent is conpl ety .t¢noved usi ng nitrogen gas at 95HC. .CN
C and then 300 Daceténitri |£ and 500 Dwater are added |

to reaction hé&se‘h pur & Fluppide g
flg propyl,rgi;bggt hoxytkgpanedienobt ai ed by HRLGL
Theggé{ghﬂﬁfrj'on 'E;f PLC is as follows; m Bondap&ck 18/’

colum is used, a m xture solution of phosphoric

aci d: at L Fbt6re,40: 60 is used at the flow ratg of

5 m/m %%?%%gé{lf reg%rjui pment has a 220 nm W det é%f]SF'D”’:'
[207] and radi oactive detector. In the experinment carried

out under the above reaction condition, the
[208] at t esH&amPla 2dar r ect ed radi ochemical yield is 25.3 +

oo 1TSS {103 T200) e
ca ual | anpl e
2101 23> ﬂaug‘leggﬁﬂhp?fﬁth@ %P@gﬁo% uoro compounds 2

[211][ 202 AnBiheppriepiration procést BF] TIFIflaooBHNRdine ROMO)w i @Hemldu Equation
1 BETOTRGr O BB Re Boadserbed p gpaishenes ey s sdsorbed [*F
Chnoradel is Blytesk 3 torredcdion Yessellby the nfiixtefé $alutidndef desium carbonate (16
PR R AR, 0 RN or . iy
ni lemmeniumsolutien. Bre [c E3flugmide iy dripddveacetopitrily (R0 Ba). 10 ~ 40 mg
Dvgtt BN - Gitexyshdboh Pt {5 (2284 (BrefiBx tHpB& 1HeG¢h idokiy132)O0 -
or (4t—)1‘\iitrobenzensulfonyl)-B-D-threo-pentofuranosyl)thymine or 3-N-t -

butoxycarbonyl-(5 ‘-O-(triphenylmethyl)-2-deoxy-3’-O-(4-nitrobenzensulfonyl)-g-D-th
reo-pentofuranosyl)thymine is added to the solution, and then the mixture solution of
100 [ acetonitrile and 500 [ t-butyl alcohol or t-amyl alcohol is added. The reaction is
carried out at 100 ~ 150 °C for 10 min. The solvent is removed using nitrogen gas at 95
°C, and then 200 0 acetonitrile and 500 0 1 N HCI are added. Hydrolysis reaction is
carried out at 100 °C for 5 min. Pure [ISF]ﬂuorothymidine is obtained by HPL.C. The
condition of HPLC is as follows; Alltech Econosil C18 column is used, a mixture
solution of water:ethanol = 90:10 is used at the flow rate of 5 mL/min., and the
equipment has a 267 nm UV detector and radioactive detector. In the experiment
carried out under the above reaction condition, the attenuation-corrected radiochemical
yield is 85.6 £+ 3.1% and the radiochemical purity is 98.5 + 1.2%.

[212]



tetrabutyl ammoni um sol ution.o4The [18F]fluoride is
dried by acetonitrile (500 Dx 3). 4 ng tosyl precursor
wobkooceioBEal Equation 9 is added to the sol uti POT/KRRG0S/004228
the addition of the m xture solution containing 500
Dt - butyl al cohol or t-anyl al cohol and 100 D
[213] acet aChémichEEqatibhe 1above reaction m xture, the
[214]reaction is carried out at 95 C for 10 m n. The
solvent is renoved using nitrogen gas at 95 C. The
reaction mixture is dissolved in acetonitrile and the O
r adi odHeni-tal 5% lag of the produtt-jd pE9%ured by Hso A
radi o TLE Ln thj kdpiident carri el Qut uhded t he \UJ L
abéYe F¥acti oh cundidrizemert heaty enudti Bncorrectéd®—, , M0
radi ochemical yield is 42.3 + 4.] nd the
radizochemeal purity is 97.2 + 17F3% [204] [205] “r
<Chehticlab.tEquat-ions T0>tER208=[207] [208] <Exanpl e 24>
[ 209) “Preparat’i @ ;,Utksﬁ?&fb?r-'gfaﬁbfﬂ toro compounds 24 [210]
Pr epafat] ol of: T THET £ ior ot hymi di ne (FLT) [211]
Anoﬁh;%m@&@ﬂ,@}?e 3:0R-PLOCESS, Okr kBl fluorot hym dine i s
shovwnntirChem:GaheEguatii-on 11. 10 nC of [18F]fl uoride
i s adsorbed on ion exchange resin. The adsorbed [ 18F]
[215]fluoride is eluted a to reaction vessel by the mxture
sol utj f sium carbonate (16 ng in 300 Dwater) and
[216] Krypfig?%}]%glﬁ%gg(zz in 300 Dacetonitrile) or by
[217] t et r Btepesptionmbeoigane e coropourihdS[ 18F] f | uoride is
[218]dri eﬁreera%ﬁBPP*ﬁ fhdrBckot (Bholine) 10 ~ 40 ng of 3- -
- but oxycar bonyl - (5" - O (4,.45-di met haoxyt.ri phenyl net hyl )E .
[219] 5_ ¢ eé.,@thgr Dreparafion pfogess 19&R Zlgﬂggqop]aq{y}e)ls shown in Chemical Equation
b- . t10re0 GRTFI e @sadspitay Bhrién @ichangdy-resin. The adsorbed [ °F]

P#I{%%c%gla ?ﬁlﬂ%ﬁ%gﬁéﬁ%gltvéésgt%ﬂ lerrrrcﬁg(Mel go_h%t_ioqle(%x (%éi?l;n- c(a)rlgodflate (16
r emgpr 300 fl watarpand Ktyipyofix222i @2 anrlieB00d dcheniole)dr by tetrabuty-
an 1Lt 1 j qn, of OnishA hLerya
Sopup bl MG TR, od bl BRARHR D 00 Wme of
r ebdtdiantofugnesulfonglexymethane is gdded tosie ©lytion and thenthe migture
tsglsdl@t'i%l éo%gdiﬁ?gg_@g 0 !ttl‘Bh{jﬂl a%bﬁdlgﬂ 881catol ARd @g% ag@hmnitrﬂe are
e cetonitrile an o are . .
Hy ﬁyﬁilesreﬁ%tmlﬁ BHTIPS OBAt rlsga*lg@t Eﬁ%@@lﬂc‘\?ﬁ ths refcfion is
Pufigishddd N, N dimethiy hiyrthettivmol & adtiédion atkybifiohl re [ljlh]ﬁuorocholine is
gg? Iﬁlljﬁlleﬁ? §y g@%@f&'rgthl%se%?%rfirfggrlnlc%ed o'eilt lurtufe(r: t eEeﬁ)%Qfg ?elalcti(%légondition,
the attenuation-corrected radiochemical yield is 75.7 + 3.1% and the radiochemical
purity is 97.5 + 1.2%.
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[221] <Chemical Equation 12>
[222]
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[223] <Example 26>

[224] Preparation of organofluoro compounds 26

[225] Preparation of ['°F]fluoroethylcholine (FECholine)

[226] Another preparation process of [ Flfluoroethylcholine is shown in Chemical



solution of water:ethanol = &0: 10 is used at the flow

rate of 5 nL/mn., and the equi pnment has a 267 nm W
wa@lede0s3988 and radi oactive detector. In the expPCT/KR2105/004228

carried out under the above reaction condition, the

attenuation-corrected radi ochem cal yield is 85.6 +
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1, r@acmormmditmn@s alitémrayibmxgrrettédhradidcbemigdedeldas 6hé + 8.1% and
SO _m sol uti on contai ning 500
h%&&ﬂpdﬁﬁgéﬂgﬁﬁgbg?gghy chohol and 100
[227]Daceton|trlle are added. The reaction is carried out
[228]at 1Q@herhfR@l Kqfa@ibn 18>m n. After the reaction is
229'f|n|shed N, N- di met hyl am noet hanol is added for
[ ]alkylatlon Pure [ F]fluorocholine is obtained by
HPLC. In the experiment carried out underCithe-above CHy —0H
reaction condit dﬂFﬂw¢mﬂ%utenuat|oqrca%mem%ed o -t
r adto¢herni cal MC@ISrE%N@@ 7113’1W&and ttre |
radi ochem cal purity Is 5 + 1.2% [220] [221] N
<Chént calv Eqﬂsali!fPEi’rP“ﬂ&""'FZZZ] [ 223] <Exanpl e 26> [224] "f
Preparation of organofl uoro conpounds 26 [225]
[230] Preparation of [ F]fluoroethylcholine (FECholine)
[ 226] Anot.h preparati on process of
[231][18F%F I g?ﬁylcholine is shown in Chem cal Equati on
[232]113. Pfepaf@tionbf prpdRdfluonocordpoumsdds @dsor bed on i on

[233] ©XCNBRGG1iGR bP [ FIRforBER By RGGlide (FPCholine)

[234] The preparation process of [ISF]ﬂuoropropylcholine is shown in Chemical Equation

14. 10 mCi of ['*F]fluoride is adsorbed on ion exchange resin. The adsorbed [*F]
Fluoride is eluted to a reaction vessel by the mixture solution of cesium carbonate (16
mg in 300 0 water) and Kryptofix 222 (22 mg in 300 [ acetonitrile) or by tetrabuty-
lammonium solution. The [ °Flfluoride is dried by acetonitrile (500 0 x 3). 10 mg of
1,3-di-p-toluenesulfonyloxypropane is added to the solution, and then the mixture
solution containing 500 [ t-butyl alcohol or t-amyl alcohol and 100 [ acetonitrile is
added. The reaction is carried out at 100 ~150 °C for 10 min. After the reaction is
finished, N,N-dimethylaminoethanol is added for alkylation. Pure [°F] fluoro-
propylcholine is obtained by HPL.C. In the experiment carried out under the above
reaction condition, the attenuation-corrected radiochemical yield is 72.4 + 6.1% and
the radiochemical purity is 98.1 + 1.3%.

[235]

[236] <Chemical Equation 14>

[237]



18F]fluoride is eluted to a ggeaction vessel by the
m xture solution of cesiumcarbonate (16 ng in 300

wobe63038aNnd Kryptofi x 222 (22 ng in 300 Dacet POI/KR2008)04228

[238]

or by tetrabutyl ammoni um sol uti on. The [18F]f|uoride

is dried by acetonitrile (500 Dx 3). 10 of

1, 2-di - p-t ol uenesul f onyl oxynet hane is addednafﬂghe CH 5
sol ution, and t HER) itibericd xt ur e sol uti onHgont nlngHSQQ] -

Dt T#5uT yt Al bohWWgﬂ; als€6hor” and 100 ™
Dacetonitrile i s aéﬁeg e reaction is carrled out at

100.z-350 «@efer ib@em:mnparAf t er the reaction is finished,
N, N- di net hyl ami noet hane i s added for al kylation. Pure
[ 18F] fluoroethylcholine is obtained by HPLC. In the
experinment carried out under the above reaction
condition, the attenuation-corrected radi ochem ca
yield is 67.7 + 8.1% and the radi ochenmical purity is
98.2 + 2.3% [227] [228] <Chem cal Equation 13> [229]
[230] [231] <Exanple 27> [232] Preparation of

or ganof | uoro conpounds 27 [233] Preparation of

[ 18F] f I uor opropyl chol i ne (FPChol i ne) [234] The
preparati on process of [18F]fl uoropropylcholine is
shown in Chem cal Equation 14. 10 nC of [18F]fluoride
i s adsorbed on ion exchange resin. The adsorbed [ 18F]
Fluoride is eluted to a reaction vessel by the mxture
sol ution of cesium carbonate (16 ng in 300 Dwater) and
Kryptofix 222 (22 ng in 300 Dacetonitrile) or by

t et rabut yl anmmoni um solution. The [ FJfluoride is dried
by acetonitrile (500 Dx 3). 10 ng of

1, 3-di - p-tol uenesul f onyl oxypropane is added to the
solution, and then the m xture solution containing 500
Dt - butyl al cohol or t-amyl alcohol and 100
Dacetonitrile is added. The reaction is carried out at
100 -150 C for 10 min. After the reaction is finished,
N, N- di met hyl am noet hanol is added for al kylation. Pure
[ F] fluoropropylcholine is obtained by HPLC. In the
experiment carried out under the above reaction
condition, the attenuation-corrected radi ochem ca
yield is 72.4 + 6.1% and the radi ochemi cal purity is
98.1 + 1.3%

[
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[ 235] [236] <Chem cal Equatign 14> [237][238] C ai s
[1] A nethod for preparation of organofluoro conpounds

whypoosmesoss ng fluorine salt with al kyl halide oPCEHKR005/004228

sul fonate in the presence of al cohol of Chemistry
Figure 1 as solvent. <Chem stry Figure 1> (wherein R 1

, R2 and R 3 are hydrog Cl8al kyl group) [ 2]
The nethod of claimi1, eglghﬁ%he fluorine salt

conpr i AGRethbd!ffr ipR§aralion OF oféaﬁé’ﬂl!ld?s corhfourd3lb TS%UHE ld6fne salt

of clai erein [ ragen or

group; ¥ .alolcym%hd@g%ﬁﬁkﬂ Sléiona@fsmwseg%%gjaﬁwl Rf {hemistry
hydr ogBigufe 1 ﬁ]so]x@,haal kyl group. [4] The method of
clalml whey ei s methyl or ethyl; Ris nmethyl or

et hyl : 2CnAnEly b {‘%yl or ethyl. [5] The method of
cIaiml, tein the al cohol of the Chem stry Figure 1
is selegted fromthe group consisting of prinmary

al cohoR$ -ofC méHanol , et hanol, n-propanol, n-butanol,

anyl al cohg]3 n-hexyl al cohol, n-heptanol, and
n- oct anol ; 'secondary al cohol s of i sopropanol,

i sobut @Vt@remlRéqazf‘aﬂd 1€|eﬁ@bﬁﬂrogtﬂﬂd(3 ~p@nfaﬂ®®gmu nd
t2e:r3f :jm‘? a ﬁloao.f)g{ag{{{ &: grteﬁlqge fluonnen}/a!lt compnjges fluorine-18 or
2-(tri ﬂhmmreelﬁet hyl ) - 2- propanol , 3-net hyl - 3- pent anol ,

3 . ROy L PR IEGERY ! s

2-neth YdIngii'é)(&ﬁ o zﬂwifgmp;ae@ﬁ ishydregsawsiC ~ C _alkyl group.

2- cycl DPRs RitHod &f Bléhﬁrlo{vherem R'is methyl or ethyl; R® is methyl or ethyl; and

2-cycl gpro yf but anol

1-neth ’é)fg‘%%ﬂéﬁte E 1 et hyl cycl opent anol ,
The method of claim 1 wherein the alcohol of the Chemlstry Figure 1 is selected
from the group consisting of primary alcohols of methanol, ethanol, n-propanol,
n-butanol, amyl alcohol, n-hexyl alcohol, n-heptanol, and n-octanol; secondary
alcohols of isopropanol, isobutanol, isoamyl alcohol, and 3-pentanol; and tertiary
alcohols of t-butanol, t-amyl alcohol, 2,3-dimethyl-2-butanol,
2~(trifluoromethyl)-2-propanol, 3-methyl-3-pentanol, 3-ethyl-3-pentanol,
2-methyl-2-pentanol, 2,3-dimethyl-3-pentanol, 2,4-dimethyl-2-pentanol,
2-methyl-2-hexanol, 2-cyclopropyl-2-propanol, 2-cyclopropyl-2-butanol,
2-cyclopropyl-3-methyl-2-butanol, 1-methylcyclopentanol, 1-ethylcyclopentanol,
1-propylcyclopentanol, 1-methylcyclohexanol, 1-ethylcyclohexanol and
1-methylcycloheptanol.
The method of claim 1, wherein the alcohol of Chemistry Figure 1 is selected
from the group consisting of #-butanol, -amyl alcohol, 2,3-dimethyl-2-butanol
and 2-(trifluoromethyl)-2-propanol.
The method of claims 1 and 2, wherein the fluorine salt is cesiumfluoride or
tetraalkylammonium fluoride, and the alcohol is selected from the group
consisting of -butanol, t-amyl alcohol, 2,3-dimethyl-2-butanol and
2~(trifluoromethyl)-2-propanol.
The method of claims 1 and 2, wherein the fluorine salt is selected from the
group consisting of alkali metal fluorides including alkali metals selected from

the group consisting of lithium, sodium, potassium, rubidium, and cesium;



1-propyl cycl opentanol, 1-nmetgyl cycl ohexanol,
1- et hyl cycl ohexanol and 1-nethyl cycl oheptanol. [6] The

woredokoesoss cl ai m 1, wherein the al cohol of CheP@€BKR005/004228

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Figure 1 is selected fromthe group consisting of

t-butanol, t-anyl alcohol, 2,3-dinethyl-2-butanol and

2-(tri ﬂkalﬂ{dﬁﬁﬁh hrydtél-fﬁmﬁﬂ@@i&iﬁmﬂing[amaliﬁb earffeindtulk s2fected from the
claims 1 and rein1'.heC;ilil?:‘ljlr‘%hi%en?altiqsj . .
cesi un®i°lB P?’bsé“’élﬁ ﬁ&%ﬁ%ﬁl%% i YA P Rariugy; gnd ggmonium

al cohofluorsdesel ect ed fromthe group consisting of

t - but 061
2T 8t O s 00
cl ai nsglpuaﬁqnszstmmé fBaternaryeanmopipduarides inclpnding éeixabuty-
fromt ﬁﬁuﬂcﬁﬁ&&ﬁ freRaé ahd Balz?&nﬁh&h?lalmﬂ%hﬁh ffdoﬁaé 't@x‘ﬁ%ry

i ncl udi al kal.i tal ected fromt
consi sETRGH fTger eamce@%ﬁﬁwf V! gﬁumﬁ it |a&fiJH~P“tY'
and ce&num:ﬁlhrh&lubﬁde ea&drﬂatyetrﬁhoﬁlhuﬂilucﬁeles imhiding dibuty-

al kal i e earth S hect1 from

conei s A frd FhESISmoh R hilidt, fitarimery ammonium
bariu nﬂums anohwhng butylagonémden fluoiida hed kmcb'lmmnomuml fhiomde.

8, whefgd Riefhdg of HH_&HA H H?ui b UPhdrEiG thSRst rfécstaﬁ‘i’s {0 Filiride or
group consisting of quaternary ammoni um f Flor i des

i ncl udieHgalkdamgmym id¢.um f 1 uori de and

benzyl Tlié ﬁiethkm |01181?£ﬁﬂ|10 mvfléreﬂirthé}l@asﬂrﬁ ﬂhbﬁde/oﬁﬁérwfdawntylannnomum

fluori riet h m f |l uo
tribut @ﬁ‘?{lﬁ%&?ﬁ} %J(I_?P %m: tﬁélf{' hﬁgmuaﬁpnmstmg of Celite,
fluori NE@echSMemjulﬂuiaumdammum fluoride and

dihexy AR, %Eiaﬂﬁ.{)i ?ﬁqz%&r%'tﬂ%ﬂ{ﬁ{ odHTaP e | le4illorine salt is 1.0 ~ 10

fluorides 1nc ud| n anmoni um

hexy| aeubyalents for lt;lmalkud ha{ld@?r atkg spfomratelingthe caseuqfrélumnne—w and
and 2, m%ﬁ{oﬁhﬂoﬁtﬁéﬂﬁéﬁ&f daﬁf}s ﬁé&éaﬂmﬁm@ 8f5[ ﬁﬂﬁéﬂ&é%ﬂﬁe Qlkyl halide

t et raal kyl ammpni um fl uori d d of claim
10, wheralkyl sulenaie tbﬁf@qe@&ﬂ.uaen%ﬂf?t he

t et r aaiky mehoa i Vlih 120whélteini 13pgadsom hg 6fﬂié [ﬁFﬁfumﬂé is used for 1
sel ected f.r,om

Mol eculP§° &% e@%ﬂ%&ﬁr Ou‘ﬁaaltﬁy i(ﬁ%a}t?q%c?g %‘é?nne Sillé]m g ase of the

net hodfledringl I8. ns 1 and 2, wherein the anount of the

fluoripg, ahk)d lop cﬂa]\rﬁ s T al:}cPZ e\gllrgr 1ﬂltﬁ@6%a1fl(?ﬁufoﬁ'@§oﬂ¢]&l\ﬁh ]ij)[lsF] fluo-

hal i de or a onat e e cas uor |
and t heo awmgmcosﬁﬁ(ﬁl@mmtmoﬂgw%alt is trace anmount of

[ 18F] f komerhdly Fguré e @l kyl hal i de
CH

§
"o % OH
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The method of claims 1 and 2, wherein the organofluoro compound is [18F] fluo-
romisonidazole of Chemistry Figure 3.
<Chemistry Figure 3>

NO 5
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- T e
MM \|" g
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The method of claims 1 and 2, wherein the organofluoro compound is [18F] fluo-
roestrdiol of Chemistry Figure 4.



or alkyl sulfonate in the cagg of fluorine- 18. [13]
The nmethod of claim 12, wherein 1 pg ~ 100 ng of the

W 1@Fpbioaori de is used for 1 ng of the al kyl hedT/E&2@15/004228

[17]

[18]

[19]

[20]

[21]

al kyl sul fonateas the fluorine salt in the case of the
fluorine 18. [14] The nethod of clains 1 and 2,

wher ei aChéigis@y Fagueé 4xor o conpound i s [ 18F]

fl uor odeoxygl ucose of Chemi stry Figure 2. <Chem stry
Figure 2> [15] Th Fhod of ciainms 1 and 2, wherein

t he or ganof | uor®o _o,_pa}d is [18F] fluorom soni dazol e
of Chem sty EHgure.3. <Chemistry Figure 3> [16] The
met hod ofJIcI gi 8| 1 and 2, wherein the organofluoro
conpouliyi &+ I fluoroestrdiol of Chemistry Figure

4. <Chem stry Figure 4> [17] e nethod of claims 1 and
2, wheTks methed o clgimnol pad?.ovkeseip damergaroffupgrgompound is [ F] fluo-
f1 uor oRILARMAGAS RIS et Hey.ry Figure 5.
<Chem %’By Fi g%re Sﬁﬁg] The net hgghgf clainms 1 and

2, wherEhemisig Figugeidf | uor o conpound i's [ 18F]

fluor o@PNP of Chem stry Figure 6. <Chem stry Figure 6>
[19] The™ hod of clains 1 and 2, wherein the

or ganof | uor o—¢npound i s [18F] fl uorothym di ne of

Chem stry Figufie 7 emstry Figure 7> [20] The

met hod of cl ai f“'{cgﬁgﬂf, wherein the organofl uoro
conpound is [18F!fl ochol ine of Chem stry Figure 8.
<Chemi stry Figure u [ 2411The nethod of clainms 1 and

2, wherein the organoftuoro conpound is [18F]

Fi gur 2@%‘#@% A ofhdrfinhobtpindtyesd Eh bt i °F
@eT0

the orf of ClamistnHiguee §. F] f 1 uor opropyl chol i ne
of Chenthdh¥ufiFpir&610. <Chem stry Figure 10>
NG .___CN
|

= e
|
The method of claims 1 and 2, wherein the organofluoro compound is [ISF] fluo-
rothymidine of Chemistry Figure 7.
<Chemistry Figure 7>
Q0

HaC ﬁ\r

HO NTTED
0

18
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The method of claims 1 and 2, wherein the organofluoro compound is [ISF] fluo-

rocholine of Chemistry Figure 8.
<Chemistry Figure 8>

The method of claims 1 and 2, wherein the organofluoro compound is [ISF] fluo-

roethylcholine of Chemistry Figure 9.
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<Chemistry Figure 9>

[22] The method of claims 1 and 2, wherein the organofluoro compound is [ISF] fluo-
ropropylcholine of Chemistry Figure 10.
<Chemistry Figure 10>



