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| NVENTION This invention relates to conpounds and net hods, which provide
access t owvb-208/5hmbel ed stil bene derivatives. BACKGROUNPCT/EP2011/058817
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et hoxy} phenyOvi nyli-N-nethylaniline  The useful ness of this radiotracer
for the detection of Al13 pl aques have been 15reported in the literature (W
Zhang et al ., Nucl ear Medi ci ne and Bi ol ogy 32 (2005) 799-809; C. Rowe et
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BACKGROUND
4-[(E)-2-(4-{2-[2-(2-fluoroethoxy)ethoxylethoxy}phenyl)vinyl]-N-methylaniline has

10 been labeled with [F-18]fluoride and is claimed by patent application
WO02006066104 and members of the corresponding patent family.
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4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]-
ethoxy}phenyl)vinyl]-N-methylaniline

The usefulness of this radiotracer for the detection of AR plaques have been
15 reported in the literature (W. Zhang et al., Nuclear Medicine and Biology 32
(2005) 799-809; C. Rowe et al., Lancet Neurology 7 (2008) 1-7).

The synthesis of 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]ethoxy}phenyl)-
vinyl]-N-methylaniline has been described before:
20 a) W.Zhang et al., Nuclear Medicine and Biology 32 (2005) 799-809.
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4-RE) - 2-(4-{2-[2-(2-[F- 18] fl uor oet hoxy) et hoxy] -

et hoxy} pheoyebivismsi] - N- net hyl ani | i ne 4 ngf precursor 2a PCT/EP2011/058817
(242-(2-{4-[(E)-2-{4-Rtert-butoxycarbonyl) (et hypam no] -

phenyl I vi nyl ] phenoxyl et hoxy) et hoxy] et hyl met hanesul fonate) in 0.2 nL DVBO
were reacted with [F-18]fluoride/kryptofix/potassium carbonate 5 conpl ex.
The intermediate was ggprotected with HC and neutralized with NaOH The
m xture was extra tedlvﬁth et hyl acetate. The solvent was dried and

evaporated, the r s, di ssolved in acetonitrile and purified by

sem - prepar atl%g HP& w decay corrected), 11% (not corrected for decay)
4-[(E)-2-(4-{2 F-18

10rret hyl ani | i nds [e obtained in
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4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]-
ethoxy}phenyl)vinyl]-N-methylaniline

4 mg precursor 2a (2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]-
phenyl}vinyllphenoxy}ethoxy)ethoxy]ethyl methanesulfonate) in 0.2 mL
DMSO were reacted with [F-18]fluoride/kryptofix/potassium carbonate
5 complex. The intermediate was deprotected with HCI and neutralized with
NaOH. The mixture was extracted with ethyl acetate. The solvent was dried
and evaporated, the residue was dissolved in acetonitrile and purified by
semi-preparative HPLC. 20% (decay corrected), 11% (not corrected for
decay) 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]ethoxy}phenyl)vinyl]-N-
10 methylaniline were obtained in 90 min.
b) W02006066104
4 mg precursor 2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]-
phenyl}vinyllphenoxy}ethoxy)ethoxylethyl methanesulfonate in 0.2 mL DMSO
were reacted with [F-18]fluoride/kryptofix/potassium carbonate complex. The
15 intermediates was deprotected with HCI and neutralized with NaOH. The
mixture was extracted with ethyl acetate. The solvent was dried and
evaporated, the residue was dissolved in acetonitrile and purified by semi-
preparative HPLC. 30% (decay corrected), 17% (not corrected for decay) 4-
[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]lethoxy}phenyl)vinyl]-N-

20 methylaniline were obtained in 90 min.



4 ng precursor 242-(2-{4-[(E)-2-{4-Rtert-butoxycarbonyl) (methypam no] -
phenyl | vi nyl ] phenoxyl et hoxy) et hoxy] et hyl rret hanesul fonate in 0.2 nL DVSO
wer e r eacweadowiisiesiiF- 18] f | uori de/ kr ypt of i’/ pot assi um carbomRe@ 10688pT ex. The
15 intermedi ates was deprotected with HCl and neutralized with NaCH The

m xture was extracted with ethyl acetate. The solvent was dried and
evaporated, the residue was dissolved in_acetonitrile and purified by

sem - prepar a \y;) b&o % (%( 6 (decay corrected), 17% (not corrected for decay)
4- RE)-2-(4- 52 9 | uor oet hoxy) et hoxy] et hoxyl phenyl ) vi ny1] - N-
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woul d demand a 10two- pot setu |rst reacti on vesse uori nati on,
foll owed by sokgdrdimgserwantedatt1%h;18mkctiepge)x oftthten approdeh ﬂcanhlgher

reacti on vessel),. Ver, thef cus of t r esent i on re co ounds
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4-[(E) - 20 (4-{ 2=t setup }flrst reactlon vessel: fluorination, followed by solid- hase-

[ F- 18] f | uor oet hoxy) et hoxy] et hoxy phenég)w nyl] - - N- et hyl aniline. 15 Very

recently, furtédractien daran@éecﬁ@@nnd secordireagtionseesel)113763 The
it ure oo S A BT AR S RAREAD i
an improved “one-pot process” for the manufacturing of 4-[(E)-2-(4-{2-[2-(2-
[F-18]fluoroethoxy)ethoxy]ethoxy}phenyl)vinyl]-N-methylaniline.
15
Very recently, further methods have been described:
d) US20100113763
The mesylate precursor 2a was reacted with [F-18]fluoride species in a
solvent mixture consisting of 100 yL acetonitrile and 500 L tertiary alcohol.
20 After fluorination for 10 min at 100-150 °C, the solvent was evaporated. After
deprotection (1N HCI, 5 min, 100-120 °C), the crude product was purified by
HPLC (C18 silica, acetonitrile / 0.1M ammonium formate).
e) H. Wang et al., Nuclear Medicine and Biology 38 (2011) 121-127
5 mg precursor 2a (2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]-
25 phenyl}vinyllphenoxy}ethoxy)ethoxylethyl methanesulfonate) in 0.5 mL
DMSO were reacted with [F-18]fluoride/kryptofix/potassium carbonate
complex. The intermediate was deprotected with HCI and neutralized with
NaOH. The crude product was diluted with acetonitrile / 0.1M ammonium
dformate (6/4) and purified by semi-preparative HPLC. The product fraction
30 was collected, diluted with water, passed through a C18 cartridge and eluted
with ethanol, yielding 17% (not corrected for decay) 4-[(E)-2-(4-{2-[2-(2-[F-
18]fluoroethoxy)ethoxylethoxy}phenyl)vinyl]l-N-methylaniline within 50 min.



20 After fluorination for 10 mn at 100-150 C, the sol vent was evapor at ed.
After deprotection (1IN HC, 5 mn, 100- 120 C), the crude product was
purified WO 2bRIGILSCL8 silica, acetonitril%e / 0.1M anmoniPomiEPeeIasssY? e) H.
Wang et al., Nuclear Medicine and Biology 38 (2011) 121-127 5 ng precursor
2a (242-(2-{4-[(B)-2-{4-Rert-butoxycarbonyl)(nethypam no]- 25

phenyl | vi nyl ] phenoxyl et hoxy) et hoxy] et hyl net hanesul fonate) in 0.5 nL DMSO
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product was dldegcﬁdewth acetonitrile / 0.1M ammoni um df ormate (6/4) and
purified by sem -preparative HPLC. The product fraction 30 was collected
diluted with v@itermgpaséié@r@tﬁff?t%ﬂgh Anedatear t Mragesand el2ae?-ii-t(k)-etlAanol |

| di 17% (
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purification. WaSmvestigatedebpahepaditpivabeahfierigstdigiae withe4P o (dusifiogtibrisi ng a
nmesyl ate precursor. It is know, that for F-18 | abeling of stilbenes,

nmesyl at es have advantages over correspondi ng tosyl ates by providing nore

cl ean reacti | of
Ve cinar cheneseri e T Besde BRI hIomId eifd WSy R prelitedt®
starting frdnstkmew, dbyl fItrd: psdablelsrg oﬂ\aslbem,auesﬂémsdha\imdMagm; yer
resultinglnalowc}ueld ontrast. to this teachi the prior art, we

found advanfayesPet @g)g%;yé@tgs gProviding more clean reactlrg)%s with less amount o
furtheraryl Bylﬂrea‘ tSAVECHRSRY %ﬁ%ﬂ%ﬂrﬁét 8f Mec{l&ﬂﬁr (:%éﬁustry 48 (2005) 5980-

18] f | uor oet hoxy) et hoxy] et hoxyl phenyl ) vi ny1 ylani |1 ne conpared to the
25cor r espon8bag), vdwrkas ¢éhe pegicatmm stadingatroinvibetpsplatedl prrcsirsdravas tedieds
close tg the retention tinme

4-1 (E) - 50(43P§§§“?ﬁwﬁﬁgTWQJS?wngﬂkﬁf@WH%%Q]ethoxylphenyI)V|ny1] N- net hyl an
iline were found in the crude products if arylsulfonate precursors were

used (Exanple 2 - | e 6) conmpared to the crude m xture that was
obt ai ned af {repo@@aﬁ;épgﬁ@rte@qahmg@f the prior art, we found advantages of tosylate and

further arylsulfonate precursors for 4-[(E)-2-(4-{2-[2-(2-[F-
18]fluoroethoxy)ethoxylethoxy}phenyl)vinyl]-N-methylaniline compared to the
25  corresponding mesylate. Less non-radioactive by-products that eluted close to
the retention time of 4-[(E)-2-(4-{2-[2-(2-[F-
18]fluoroethoxy)ethoxylethoxy}phenyl)vinyl]l-N-methylaniline were found in the
crude products if arylsulfonate precursors were used (Example 2 - Example 6)
compared to the crude mixture that was obtained after conversion of the
30  mesylate precursor (Example 1).
The favorable by-product profile after radiolabeling of tosylate precursor 2b
(Figure 10) compared to the radiolabeling of mesylate precursor 2a (Figure 7)

supported an improved cartridge based purification (Example 8, Example 9).



30nesyl ate precursor (Exanple 1). The favorable by-product profile after
radi ol abel ing of tosylate precursor 2b (Figure 10) conpared to the

radi ol abeWonrgliofs11sesyl at e precursor 2a (Figure 7) suppoPCEkPan1iosssidyed
cartridge based purification (Exanple 8, Exanple 9). WO

2011/ 1512815PCT/ EP2011/ 058817 SUVMMARY OF THE | NVENTION  The present
invention provides conpound of Formula I'l_for production of 5 radiol abel ed
conpound of Fornula | and suitable salts of an inorganic or organic acid

t hereof, hydrates, conplexes, esters, am des, solvates and prodrugs thereof
and a optionally a pharmaceutically acceptable carrier, diluent, adjuvant
or excipient. The nethod conprises the steps of: 10-Radi of | uorination of
conpound of SEMMARY OF TBE INVENTIONCc| eavage of the protecting group
Purification and Formul ati on of conmpound of Fornula | 11 15 The present
i nvention absOTHY QYesia IREMRT br&Vides @BR{JovINAJoR FEAAUR nb@kem‘oae@mp@ﬂ of
Formula | or suitable salts of an inorganic or organic acid thereof

hydr at es$ conﬁ‘ﬁdm@bele@tmomﬁ dedormolashtassl anithipbe catte gof ahgnerganandr
optionally a pharnaceu abl e cq rrier, diluent, adj nt or

et prant” 20 SHRRNG: Btk iy Bl OribledeesEig fdss RS g
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conprising a sealed vial containing a predeterm ned quantity of the
conpound of Fd¥ilwgnk adjiuvanhor 28gipient12816PCT/ EP2011/ 058817

The method comprises the steps of:
10 — Radiofluorination of compound of Formula Il
—  Optionally, cleavage of the protecting group

—  Purification and Formulation of compound of Formula |

|
N _N
H

o> 0%

15 e The present invention also provides compositions comprising a radiolabeled
compound of Formula | or suitable salts of an inorganic or organic acid
thereof, hydrates, complexes, esters, amides, solvates and prodrugs thereof
and optionally a pharmaceutically acceptable carrier, diluent, adjuvant or

excipient.

20 o The present invention also provides a Kit for preparing a radiopharmaceutical
preparation by the herein described process, said Kit comprising a sealed

vial containing a predetermined quantity of the compound of Formula Il.



Description of the Invention In a first aspect the present invention is
directed to a conpound of Fornula II Il wherein: 5Ris selected fromthe
group cormoi2eimgimy H, b) PG PG is an "&nine-protecti n@Cympap1/05807 | n a
preferred enbodi nent, PGis selected fromthe group conprising: a) Boc, b)
Trityl and c) 4-Methoxytrityl. 15More preferably, PGis Boc. LGis

Aryl sul fonyloxy. In a preferred enbodinent LGis contains 0-3 fluorine

atons. 20 In a preferr nmbodi.ment Aryl sul fonyl oxy is selected fromthe
group consi gg'gﬁglpilp:n oFﬁ!1eeInven ioh

In a first aspect the present invention is directed to a compound of Formula Il

I
R’N O
C
LG
O/\%

wherein:

5 Ris selected from the group comprising
a) H,
b) PG.

PG is an “amine-protecting group”.
10
In a preferred embodiment, PG is selected from the group comprising:
a) Boc,
b) Trityl and
c) 4-Methoxytrityl.
15 More preferably, PG is Boc.

LG is Arylsulfonyloxy.

In a preferred embodiment LG is contains 0-3 fluorine atoms.
20
In a preferred embodiment Arylsulfonyloxy is selected from the group consisting

of:

p-Toluenesulfonyloxy, 4-Cyanophenylsulfonyloxy, 4-Bromophenylsulfonyloxy, 4-
Nitrophenylsulfonyloxy, 2-Nitrophenylsulfonyloxy, 4-lsopropyl-phenylsulfonyloxy,

25  2,4,6-Triisopropyl-phenylsulfonyloxy, 2,4,6-Trimethylphenylsulfonyloxy, 4-tert-
Butyl-phenylsulfonyloxy, 4-Adamantylphenylsulfonyloxy and 4-
Methoxyphenylsulfonyloxy.



p- Tol uenesul f onyl oxy, 4-Cyanophenyl sul f onyl oxy, 4-Bronophenyl sul f onyl oxy,
4- Ni trophenyl sul fonyl oxy, 2-Nitrophenyl sul fonyl oxy,

4- | sopr opyb-2phersyissul f onyl oxy, 252, 4, 6- Tr'i i sopr opyl - phemrgirgrrdionyisoxy,
2,4, 6-Trinethyl phenyl sul fonyl oxy, 4-tert-

But yl - phenyl sul f onyl oxy, 4- Adamant yl phenyl sul f onyl oxyand4- Met hoxyphenyl su
| f onyl oxy. WD 2011/1512817PCT/ EP2011/ 058817 In a nore preferred

enbodi ment, Arylsulfonyloxy is selected fromthe group conprising: a)

p- Tol uenesul f onyl oxy 5b) (2-Ni trophenyl)sul fonyl oxy, c)

(4- Cyanophenyla) sadréopreferidd @mifdkiBiedtopResHong Xl oY s8lsktedelrom the group
(4- Adamant yl phenyl ) sul fonyl oxy. 10l n a second aspect the present invention
i s directedCPHPESHEE hod for produci ng conpound of Fornmula | by reacting

conpound of _For | i nprising the steps of: 15Step 1: Radi ol abeling
of corrpounda f’g %!L%ﬁ]kgu':f?ny\}\?% a F-18 fluorinating agent, to obtain
conpounds of biraerit@phenylisuRonyldxgy to obtai n conpound of Forrmula II1, if R
= PG

c) (4-Cyanophenyl)sulfonyloxy

d) (4-Bromophenyl)sulfonyloxy,

e) (4-Adamantylphenyl)sulfonyloxy.

10 In a second aspect the present invention is directed to a method for producing

compound of Formula I by reacting compound of Formula Il
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comprising the steps of:
15 Step 1: Radiolabeling of compound of Formula Il with a F-18 fluorinating
agent, to obtain compound of Formula I, if R = H or to obtain

compound of Formula lll, if R = PG

| I
RN pa”"
O = O a
O LG O UF
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20 Step 2: Optionally, if R = PG, cleavage of the protecting group PG to

obtain compound of Formula |

Step 3: Purification and Formulation of compound of Formula |

wherein compound of Formula Il is described above.



1111 20Step 2: Optionally, if R= PG cleavage of the protecting group PG
to obtain conmpound of Formula | Step 3: Purlfl cation and Fornul ati on of
conpound WP 2Fovisidsa | wherei n conpound of® Fornula |1 i sPdespritbesssabove.
WO 2011/ 1512818PCT/ EP2011/ 058817 Step 1 conprises a straight forward
[F-18] fluoro | abeling reaction from conpounds of Formula Il for obtaining
conmpound of Forrmula | (if R = H) or conmpound of 5 Fornula IIl (if R = PG.
The radi ol abel i ng method conprises the step of reacting a conmpound of
Formula Il with a F-18 fluorinating agent for obtaining a conmpound of
Formula 111 or of Formula | In a preferred enbodinent, the [F-18]fl uoride
derivative is 4,7,13,16, 21, 24- Hexaoxa-1, 10- dlazablcyclo[8 8. 8] - hexacosane
K[ F- 18] F (cﬁ&tﬁmétmp@%ﬁ&aﬁﬁfﬂﬁ*ﬁffwva@dﬁqa#ﬂq Habeligrepgtien fiqnrcegpounds

(e g 17 16 PEFEREHS ML ioohbhlteg et B POIR T (EROE e Py o,

agent i ss5 K[ Eod8lLkz ||||-ﬂ[f|-_R El:a:}(Ez) [ F- 18] t et rabut yl ammoni um fl uori de, Cs[F-18]F
or KH F-18] F2, nost pre erably K[ F-18], Cs[F-18]F or
[F18]tetr athylrammhajﬁgfmampﬁd@ma@esﬁéersé@m of rerpatinga c@mpoéadtqf desmaleell

mxture ¢ el P Mol B e oo tin Ba ol Wrttin B OPRLSFr Gdla

to sonmeone $kinl be@réfdrieleefbodiéher thean ¢ asiflorideoderi¢aived§s | AV O3/ €6l 21 1p4-
such a reaction as co-solvent. The radi ofl uorinati on reactions are 20

conduct ed fbﬁexa@s®1n*rfhdla@ebwnla{8e§ Slhexspeosane KiadBiforcrownstherr sall ¢aypiofixn

ot ner oo [erENEl, "ERTeNEG: B PR o kP U nofstt 0Bl po PP e

FI uor i ne- 18tdipdaikylavgmideitvadsalt Eegwlsgs argc{FPmtﬁttyUuwlammmﬂuriaamucmde) More
Reactions, (2006), in: Schubiger Frieb
PET- Cheni st Ppeferahlbé thei {H%@aEQF@}Q@@t i KlUBﬂéHﬂl ':elPF 1%15@[591 8]t§Hathy@mrf@@mm n

compound o "oy EYfF-1LF o KHEC IR A PRtbrathy" G BRRAILT CHRHARIEL GPOF '
acetoni tri | d8Henalaymoimenius) flubridesi n the ratio of acetonitrile is at |east
50% m)rlga preferably 70% even nore preferably 30 90%
The radiofluorination reactions are carried out in acetonitrile, dimethylsulfoxide
or dimethylformamide or a mixture thereof. But also other solvents can be used
which are well known to someone skilled in the art. Water and/or alcohols can
be involved in such a reaction as co-solvent. The radiofluorination reactions are
20  conducted for less than 60 minutes. Preferred reaction times are less than 30
minutes. Further preferred reaction times are less than 15 min. This and other
conditions for such radiofluorination are known to experts (Coenen, Fluorine-18
Labeling Methods: Features and Possibilities of Basic Reactions, (2006), in:
Schubiger P.A., Friebe M., Lehmann L., (eds), PET-Chemistry - The Driving

25  Force in Molecular Imaging. Springer, Berlin Heidelberg, pp.15-50).

In a preferred embodiment, the Radiofluorination of compound of Formula Il is

carried out in acetonitrile or in a mixture of acetonitrile and co-solvents, wherein the

ratio of acetonitrile is at least 50%, more preferably 70%, even more preferably
30 90%.



WO 2011/ 1512819PCT/ EP2011/ 058817 I n one enbodi nent, 1.5-75 pnol, preferably
7.5-40 pnol, nore preferably 10-30 pnol, and even nore preferably 12-25
pnol of cwopoundizfi Fornmula Il are used i°h Step 1. 51 n @&oT@phen/osssvddi nent
1.5-50 pnol /L, preferably 5-25 pnol/nL, nore preferably 7-20 pnol/nol of a
solution of conpound of Fornmula Il in acetonitrile or an
acetonitrile/co-solvent mxture are used in Step 1. Optionally, if R= PG

compound of "2t ABPEFRLE 1513 dufbt STEREA Rl bt suetfa ot
skilled in {hflastd eWeh efbrarfefhasign 2£25 il tof BBInPJdufidt FF druld fisfe used in
described in the textbook G eene and Wits, Protecting groups in Organic

Synthesis, S#€Pd-edition, page 494-653, included herewith by reference.
Preferred reaction conditions are addition of an acid and stirring at O
C- 180 C, 15addition of an base and heating at 0 C-180 C, or a conbination

t her eof . 5 Pr &f eagbbiherhenBiiménand 556€p udhdlingL peréfeiasig 53 hemd#rk, more
reaction vessel. 20Step 3 conprises the purification and fornul ati on of
conmpound of Preferabha 7+20 netaler of ¢ selutien iof sempeusd efdRretuiadeinsacateniie jor

col | 0- phase Db eRTEREPNERE B S LRSIt 1o crlde product

m xture is purified by HPLC and the 25 collected product fraction is
further passed through a solid-phase cartridge to renpove the HPLC sol vent
(such as acéndienglly. 8)RandPBe Plepyi2dsompeisesnpsutaprotedtionnaf £ompaqyngn of

* o act ! . i _ .
o) oo a0 S PRl ot BmBARG of PR RedctBn ddtitighs sl Rndt bH. S
of et hanol abdioagueasmdudd skilbod @rathdartpahichofrd bieoden emablitendtairitedite on

of conmpound of Formula I. The collected product fractign can be diluted or
mi xed with 8Sta8erdesgribeddn the,kextbeok Caeerm and Wuts, Protecting groups in Organic

20111 15128 . KORGIEPAALBRER o 48R 685" oy BB BRI byt RRugege product

m xture i s pudr ed by s se carth&ges. I'n~a erreﬁ enbodi nent ,
t he met hod Psefeaediredciiari coyditises afe additidnlof anSadid endestirriky as 0K@a480 °C;

Synt hesi s Mddyl.es and Automatjon.in F-1 belin 2006) ,. i n: Schubi ger
oA RS eb@dfHion AR AN peting A TC AR dn CoRGateD JhsigoRor oo i n
Mol ecul ar 1 maging. Springer, Berlin Heidel berg, pp. 289-316) which allows

an automat ed synthesis. Mdre preferably, the process is carried out by use
of an one- p&refenahly the Btem 1 ramdeStepe2 areapedormért impthecsEsge rgactianniesdebut on

20  Step 3 comprises the purification and formulation of compound of Formula 1.
Methods for purification of radiotracers are well known to person skilled in the art

and include HPLC methods as well as solid-phase extraction methods.

In one embodiment, the crude product mixture is purified by HPLC and the
25  collected product fraction is further passed through a solid-phase cartridge to
remove the HPLC solvent (such as acetonitrile) and to provide the compound of

Formula I in an injectable Formulation.

In an other embodiment, the crude product mixture is purified by HPLC, wherein,
30 the HPLC solvent mixture (e.g. mixtures of ethanol and aqueous buffers) can be
part of the injectable Formulation of compound of Formula I. The collected

product fraction can be diluted or mixed with other parts of the Formulation.



10 commonly known non-cassette type nodul es (e.g. Ecker&Zi egl er

Modul ar - Lab, GE tracerlab FX, Raytest SynChron) and cassette type nodul es
(e.g. GE Woaocmwisais1MX, GE Fastlab, |BA Syhthera, Eckert &Ziragben/okdsdul ar - Lab
Phar nifr acer), optionally, further equipnment such as HPLC or dispensing
devices are attached to the said nodules. 15 In a third aspect the present
invention is directed to a fully automated and/or renote controlled method

Lo aPher ocel ApoheP TR EhL Bl nEATRL kDR, f RuPhEd Ho s PR e

aut onat ed pegggdges.conpliant with GW guidelines, that provides a
Formul ation of Fornula | for the use of admnistration (injection) into
human. In a fourth aspect the present invention is directed to a nethod for

produst] on 25 GFeEAEROURHDAGFOTY ebhod W Ibde B K] 78 613! oD

by reacting a ¢ or mul & arylsul
aryl sul f oni (:realavxd Pe'abkaWadéslndTesaH Mosuldsoand Aatordatiqm af EF’EBDIa)beng 1(12006

Compounds. ol RAHHAGETIT A CRFRS AboLARTBNRor ISk G TcaheIBIS e b@&pw a
base or a CP&BR{é "WI\VI&??@% ﬁ%gh@%bﬁr%e?oﬁ%rrlﬁpmiég%gé %pgséé?@ﬂé

2011/ 1512811 PCT EP20 'V wherein cri bed ove
a fifth aspetiows fam pu@srmtedmymmﬁsmri\/losa dreffetabda)d the moneﬁsshmjcamedpomidbmu on

f 5 d f F h th
cormound’ of CFeEnATOTURRT ripcud Eihr By iraiciede o P PRESH fo ATl O

anhydri degs @bm@rﬁdﬁﬁ llkhf)th' ﬁor@-@bgsetfér %/fp@r l@!@HMIe‘éﬁ ("e'b aEMle‘i&Zfé@I‘éf' M@HU@?—"r_aﬁr

aryl sul fonic acid anhydrides. The formation of conpounds of Fornula I] om

conpound of Geortragedab\F XarRadesie Syatbeony aiwb@g@seite duRp | magulesageit %
knoun to perpel. Ll 16l 1lqd sl Hn SYRMEIMCERB1EE, OMddiberds o

conpounds of
PharmTracer), optionally, further equipment such as HPLC or dispensing

devices are attached to the said modules.

15

In a third aspect the present invention is directed to a fully automated and/or
remote controlled method for production of compound of Formula | comprising

the Steps and compounds as disclosed above.

20 In a preferred embodiment this method is a fully automated process, compliant
with GMP guidelines, that provides a Formulation of Formula | for the use of

administration (injection) into human.

In a fourth aspect the present invention is directed to a method for production
25 of compounds of Formula Il (with the provisio that R = PG) by reacting a
compound of Formula IV with arylsulfonylhalides or arylsulfonic acid anhydrides
or arylsulfonic acid, preferably with arylsulfonylhalides or arylsulfonic acid
anhydrides. The formation of compounds of Formula Il from compound of
Formula IV can be mediated by a base or a coupling reagent as known to

30  person skilled in the art.



|V wherein PG is described above. 151 n a sixth aspect the present invention
is directed to a Kit for the production of a pharnaceutical conposition of
conmpound W6 2Porisidsa | . | n one enbodi nent 'the Kit conpri #cmEraoispsised vi al
containing a predeterm ned quantity of the conpound of Fornmula Il as
disclosed in the first aspect. Preferably, the Kit contains 1.5-75 pnol,
preferably 7.5-50 pnol, nore 20 preferably 10-30 pnol, and nore preferably
12-25 pnol of egpnpound of Formula Il. Optionally, the Kit contains further
conponent s for Imanuf acturing of conpound of Fornmula |, such as sol vents,

sol i d- phase act™kon cartridges, reagent for WO

2011/ 15128112PCT 011/058817 fluorination (as descri bed above), reagent
for cl eavage of deprotéttingnhyroup, solvent or solvent mxtures for
purification, solvents and ip[ggégggr formul ati on. 5l n one enbodi nent,
the Kit contains a platform{el®” caBsette) for a "cassette- type nodul e"
(such as Tracerlab MX or IBA Synthera). DEFINITIONS In the context of the
present invention, preferred salts are pharmaceutically 10 suitable salts
of the compoynds ording.to the invention. The invention also conprises
salts whi ch"#‘@f’e'f‘%’cér's g%?‘?”be%deaWIe- suitabl e for pharnaceuti cal

applications, but which can be used, for exanple, for isolating or
purifying the conpounds according to the invention. Pharmaceutically

sui t abl e saln s fifth aspeco tipn prasend doention gs doetted tore emthod forlprodactiomef aci d
addition salts of nmineral acids,. boxyl.ic acjds sul phoni ¢ acids,  for
el o Sat eaTeRuRgHes Erapiaf it e pis bRk R F iAoy recditpading
phosphori c i hape p ! ihiiqek hgpe iC i i
toIuenesulpﬁgnﬁgng?%d?pbgﬁbeﬁggﬂﬁgh Aﬁwdgéig? %@%ﬁ@ﬁgreﬁgﬁ%%ghygﬂgﬁ?cogcid,
aceti c aci dartisulfdnior ecidet prefaibly  witbpiaryisolf@myliialidesctorc ayisdifoniar taamid c
acid, malic 20acid, citric acjd, funmaric acid, | eic gcid and benzojc
2610 phar naGEVIS e, Prtien o famapuitk oroFBrtHas Rkt dompapd: 6
invention a I I g ! npl e
and by way E?ﬁBPEfgfgﬁlgé’Q?ﬁ%P?F§ZFa ég?fs ?fggﬁgg ﬁ§?2§5§8Wﬁ¥?§%?§§aand
pot assi uon sakilled jn tiekarti ne earth netal salts (for exanple calciumsalts and
nagnesiun1sghbg

%ql?enrﬂ cleavage of PG leads to compounds of Formula Il.
T
N
PG
oY

v

(L o
0"\

wherein PG is described above.

15 In a sixth aspect the present invention is directed to a Kit for the production of a
pharmaceutical composition of compound of Formula 1.
In one embodiment the Kit comprising a sealed vial containing a predetermined
guantity of the compound of Formula Il as disclosed in the first aspect.
Preferably, the Kit contains 1.5-75 pmol, preferably 7.5-50 pmol, more
20  preferably 10-30 umol, and more preferably 12-25 pmol of compound of Formula
.
Optionally, the Kit contains further components for manufacturing of compound

of Formula |, such as solvents, solid-phase extraction cartridges, reagent for



25 ammonium salts, derived fromammonia or organic amnes having 1 to 16
carbon atons, such as, by way of exanple and by way of preference,

et hyl ani nep 2ditetsimsiam ne, triethyl am ne, &t hyl di i sopr opPlCarmiPL,1/058817
nonoet hanol am ne, di et hanol am ne, tri et hanol am ne, di cycl ohexyl am ne,

di met hyl am noet hanol, procaine, diben-zylanne, N nmethylnmorpholine,

argi ni ne, 30l ysine, et hyl enedi am ne and N net hyl pi peridine. The term

D 0 on IR B hRaGesPinale Teboen Bt deavase gl depisiastion, group,

- 0- S(0) 2- Q wbreRt NoR $slvemt irixalrey JowsSpurifldadon arsdivertishenderencipient "foas
enpl oyed herein by itself or as part of another group refers to nonocyclic

or bicyclicfriaiane groups containing from6 to 10 carbons in the ring
portion, such as phenyl, naphthyl or tetrahydronaphthyl. Wenever the term
"substituted" is used, it is meant to indicate that one or nore 10

hydr ogens om bhe embmil'rrrmﬁtCHtteeb{ltidmntmaseaxplae‘eahqle gisiazgette)imta tedszatiel s /

are replaced by one gre | e tle fromthe group conprising

hal ogen, ni tYRS m@gﬁﬁo (sy @? lrgﬁrt?ﬁ'ggﬂ\j?( or Qﬁyrﬁhﬁ'a@ al kyl, provided that

t he regul ar val ency of the respective atomis not exceeded and that the
substitution results in a chemcally stable conpound, i. e. a conpound that

is sufficiently robust to survive isolation 15to0 a useful degree of purity
froma reacDERINIIONS e. The term "al kyl" as enpl oyed herein by itself or

as part of gnokdefor@saupr fied ?i’résérﬂ |ﬁv93rtl&lop|’{‘e‘fér?é(9@alt§hé\*e“pﬁérrﬁé@élﬁﬂ&ﬁﬂiy
al kyl group such as, for exanple nethyl, ethyl, propyl, isopropyl, butyl,

i sobut yl9 teuﬁatﬂetgalts qfdhewomm@umawordweotpeﬂneyllnvenm hEa ynvenheuyal$o
decyl or adanant Yeoalk trai hai n_or nched
S kol or CrePRBNEEs Jpgi KRBt ket . SEU Efkphafbededialy
strai ght chappnmohéaagham@i & beTb§ed eoMexamiphe - foF PRStind or PUARg dse
enpl oyed herein by itself or as part of 25 anot her group 1s known or

obvi ous to SOMPOHBEASRCEPIEHNG 1@ thedn¥entionwhi ch is chosen from but not limited
to a class %F%Qéé’&t da’]? éUn%BRaS sBﬁ‘éT?‘dfyth%ag gB&ﬁ‘c?s ﬁ_%gb%‘?@q tb%@eﬁweh’r&rﬁ ky'
, or anes, pr

am nes, N-ar enam nes, ecting groups

N- sul f emyl : wNIuﬂd é@d)dddarw sNtItSl dfyrhineedl chcidy, chrboxylit asiels a‘rfdoenlibhtbnm@tlds
limted to those de?crl bed in the i_lext book Gre and V\ﬂt P tecti n%
30groups i n'¥r GEAMP &y $alive Of s hyEiRcPIPried@cidnh Y‘gfé? @%@4 HiigedC!

herew th byphosphoric  acid,  methanesulphonic  acid, ethanesulphonlc acid,
toluenesulphonic acid, benzenesulphonic acid, naphthalene disulphonic acid,
acetic acid, trifluoroacetic acid, propionic acid, lactic acid, tartaric acid, malic

20 acid, citric acid, fumaric acid, maleic acid and benzoic acid.
Pharmaceutically suitable salts of the compounds according to the invention also
include salts of customary bases, such as, by way of example and by way of
preference, alkali metal salts (for example sodium salts and potassium salts),
alkaline earth metal salts (for example calcium salts and magnesium salts) and
25 ammonium salts, derived from ammonia or organic amines having 1 to 16
carbon atoms, such as, by way of example and by way of preference,
ethylamine, diethylamine, triethylamine, ethyldiisopropylamine,
monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine,
dimethylaminoethanol, procaine, diben-zylamine, N methylmorpholine, arginine,

30 lysine, ethylenediamine and N methylpiperidine.

The term halogen or halo refers to Cl, Br, F or |.



reference. The am ne-protecting group is preferably Carbobenzyl oxy (Chz),

p- WO 2011/ 15128114PCT/ EP2011/ 058817 Met hoxybenzyl carbonyl (Mz or MeQZ),
t ert - But yWoseytianshzsmy| (BOC), 9- Fl uor enylfret hyl oxycar bomgir/EPEMDO¥§s1Benzy|
(Bn), p-Methoxybenzyl (PMB), 3,4- Dinethoxybenzyl (DWM, p-nethoxyphenyl
(PMP) or the protected amno group is a

1, 3-di oxo- 1, 3-di hydr o- 2Hi soi ndol-2-y1 (phthalimdo) or an azido 5group.
The term "l eavi ng group” as enployed herein by itself or as part of another
group i s known or obvious to sonmeone skilled in the art, and neans that an

atomor gro t. ach ble froma chemi cal substance by a 10
nucl eophi | i ERSSEWE‘ RM”&!E)X&@ S¥@n e.g. in Synthesis (1982), p. 85-125,
table 2 (p. 86 éthe | ast. entry of this table 2 needs to be corrected:

"n- CAF9S( 0) 2003( @‘r@bNth@'”@bst%%U)r@W'sHb@ﬁPm@)Vb 0- nonaflat"), Carey and
Sundber g, Organi sche Synthese, (1995), page 279-281, table 5.8; or

Net scher, Recent Res. Dev. Org. Chem, 2003, 7, 71-83, schene 1, 2, 10 and

15 and o herrgp. terrﬂEa.(yﬁowémpwewérem itsabet w@awfwher@@hyrr@@r@w

Possibilities of Basic Reactions, (20 , I'n: Schubi ger Fri ebe :
Lehmann L., mMangsyclicrerbiyshe §!’¢Wlat|0 nﬁ@umw contagnirg fgen |G1tQ\/BOeQajb@mS ||rrnti@;e ng.

Springer, Berl.in Heidelher - 1.GI X me 4 pp. 25, schene
5 pp 28, taﬁf]é p}r@%@cﬁ%sgjhﬁﬁb%ﬂly{é%E%ﬂa@g@‘%r{arpiﬁwse speci fied, when
referring to the conmpounds of Formula the present invention per se as well
as to any pharnmaceutical conposition thereof the present invention includes

sot ope. 16F VBRI ks RERECTE ERER i RERERL Y Bleidain bR gt "¢

means f lipor hpérogeas aire tHe Btont heditatea! in- the" exprassioh |l usirid NsubssiaitegeislBbre WO
2011/ 15128115PCT/ EP2011/ 058817 EXAMPLES Exanpl e 1 Radi o] abel i ng of .
mesyl at e pr ERRIAGRH by Hng- prepyubiplesmoseties fpomphe grovp seBWIsHIG HalpasRryitro,

et hoxy} phe“%?é(ﬁé‘,%lihu&omﬁmhﬁ&i éﬁﬂ'@-alkyl, provided that the regular valency of the
respective atom is not exceeded, and that the substitution results in a chemically
stable compound, i. e. a compound that is sufficiently robust to survive isolation

15 to a useful degree of purity from a reaction mixture.

The term “alkyl” as employed herein by itself or as part of another group refers to
a C4-Cyp straight chain or branched alkyl group such as, for example methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl, neopentyl,
20 heptyl, hexyl, decyl or adamantyl. Preferably, alkyl is C-Cg straight chain or
branched alkyl or C7-C4q straight chain or branched alkyl. Lower alkyl is a C1-Ce

straight chain or branched alkyl.

The term “amine-protecting group” as employed herein by itself or as part of
25 another group is known or obvious to someone skilled in the art, which is chosen
from but not limited to a class of protecting groups namely carbamates, amides,
imides, N-alkyl amines, N-aryl amines, imines, enamines, boranes, N-P
protecting groups, N-sulfenyl, N-sulfonyl and N-silyl, and which is chosen from
but not limited to those described in the textbook Greene and Wuts, Protecting
30 groups in Organic Synthesis, third edition, page 494-653, included herewith by

reference. The amine-protecting group is preferably Carbobenzyloxy (Cbz), p-



Radi ol abel i ng was perfornmed on a renote controlled synthesis nodule 5
(Tracerlab FXN). Precursor 2a (2 ng) in 0.5 nL DMSO + 0.5 nlL acetonitrile
was treatwd 20iiis1zni ed pot assi um car bonat®/ krypt of i xt [ FPC8]EPRuassse7 conpl ex
for 6 mn at 100 C 1M HC (1 nL) + 10 ng ascorbic acid was added and the
m xture was heated for 4 mn at 100 C. 2M NaOH (0.5 nL), water (6 nL) and
ethanol (1 nlL) were added and the crude m xture was trapped on a C18

tridge. t apxt I d
i1 ut ed-wi ¢ SR ERHERTRSh: GHER 2Lt FUEeR i EE I Boef (8
sanpl e of t Fmd?éuﬂmduﬁ;ﬂdwdarmnuam)amnapmweﬁ Whamﬁbeﬁzwmmsﬁ’m
(Figure 1). After purification preparative HPLC, the product was
di | uted wi t Pimggthoxyberszyiy(RMPM) b.k%hwymeapjbéal\/tﬁ% ar dhe @a-‘rte@tpagarfmm

S 1(D)- 2 (49l o TRkt SeRlro 2t nsinscl Zrh SRalmie) or i 31
met hyl ans | i geoupR1% (corrected for decay). V\D 2011/ 151281 16
PCT/ EP2011/ 058817 | 2b 00 ole
4-1(E)-2-(4-{2-[2-(2-[F-18] fl uoroet hoxy) et hoxy] -
The term “leaving group” as employed herein by itself or as part of another
group is known or obvious to someone skilled in the art, and means that an
atom or group of atoms is detachable from a chemical substance by a
10 nucleophilic agent. Examples are given e.g. in Synthesis (1982), p. 85-125, table
2 (p. 86; (the last entry of this table 2 needs to be corrected: “n-C4F9S(0O)2-O-
nonaflat” instead of “n-C4HeS(0O),-O- nonaflat”), Carey and Sundberg,
Organische Synthese, (1995), page 279-281, table 5.8; or Netscher, Recent
Res. Dev. Org. Chem., 2003, 7, 71-83, scheme 1, 2, 10 and 15 and others).
15 (Coenen, Fluorine-18 Labeling Methods: Features and Possibilities of Basic
Reactions, (2006), in: Schubiger P.A., Friebe M., Lehmann L., (eds), PET-
Chemistry - The Driving Force in Molecular Imaging. Springer, Berlin Heidelberg,
pp.15-50, explicitly: scheme 4 pp. 25, scheme 5 pp 28, table 4 pp 30, Fig 7 pp
33).

20
Unless otherwise specified, when referring to the compounds of Formula the

present invention per se as well as to any pharmaceutical composition thereof

the present invention includes all of the hydrates, salts, and complexes.

25 The term “F-18" means fluorine isotope '®F. The term”F-19” means fluorine

isotope "°F.

The term “F-18” means fluorine isotope 'F. The term”’F-19” means fluorine
isotope "°F.

30



et hoxy} phenyl ) vinyli-Nrnethyl aniline 4-Di nmethylanm nopyridine (26.7 ng) and
triethylamne (225 pL) were added to a

sol uti onoW®.20owsns1 but yl {4- [ (E) - 2- (4- {2433 ( 2- PCT/EP2011/058817

hydr oxyet hoxy) et hoxy] et hoxyl phenyl ) vi nyl ] phenyl | met hyl carbamate(4)in 5

di chl oronet hane (12 nL) at 0 C. A solution of p- toluenesulfonyl chloride
(417 ng) in dichloronethane (13.5 nL) was added at 0 C. The resulting

m xture was e t roomtenperature over night. The sol vent was renoved
under reduc e and the crude product was purified by flash

chr omat ogr afixpnplel i cRadivlabelingafyhesylatexpeedurspelane). 850 ng 2b were
obt ai ned as col 0”"03—? solid. 10 1H NWR (300 MHz, CDCI3) 6 ppm 1.46 (s, 9
H, 2.43 (s, 3 H) °27 (s, 3 H), 3.59-3.73 (m 6 H), 3.80- 3.86 (m 2 H,
4.05-4.19 (m ﬁ)/ 87.05 (m 4 H), 7.21 (d, J 8.3 Hz, 2 H, 7.32 (d,
J = 8.3 Hz, AT m 4 H), 7.80 (d, J=83Hz 2H) WO
2011/ 151281 qEPZO : ESIpos): mz = 612 (M FH) + Radi ol abel i ng
was per f or meeC a renote cont d synt Ia)e5| synmodul e (Tracerlab FXN).
Precursor 2b (2 nmg) in 0.5 nL DMBO 6(5’)/3m_,85cefon|trlle was treated with
dried potassium carbonat e/ ksypt of i xt[F-18] tf wor i de conplex for 6 mn 5 at
100 C IMHC (1 nL) + 10 ng ascorbic acid was added and the m xture was
heated for 4 min at 100 C 2M NaCH (0.5 nlL), water (6 nL) and ethanol (1
m.) were added and the crude nji xture was trapped on a C18 cartridge. The
crude product m xture was elutjed wth acetonitrile and diluted with 0.1M
ammoni um form at byffer (1 nL)] + 5 ng ascorbic acid. A sanple of the crude
product was 10 takeghsand anal yzed by anal ytical HPLC (Figure 2). After
purification by ]s_le' prepar ati ve HPLC, the product was diluted with water +
5 ng ascorbic acid, ed/on a Cl18 cartridge and eluted with 1 nL
4-[1(E)-2-(4-{242- (24F- 18] fl uor

et hanol . Yield of
niline: 25% (corrected for dec
of 2c

242-(2-{4-RE t hyl h | | 1ph
g:t hox§/) e% hoxy% e4t2 7 E&ﬁ W#Pﬁ%{tﬁ%g k}ﬁ}{g@) ZHéag\an] phenyl } vi nyl ] phenoxy}

Radiolabeling was performed on a remote controlled synthesis module

oxy) et hoxy] et hoxyl phenyl) - vi nyl ] - Nnet hyl a
. |l e 3 Synthesis and radi ol abel i ng

5 (Tracerlab FXy). Precursor 2a (2 mg) in 0.5 mL DMSO + 0.5 mL acetonitrile was
treated with dried potassium carbonate/kryptofix/[F-18]fluoride complex for 6 min
at 100 °C. 1M HCI (1 mL) + 10 mg ascorbic acid was added and the mixture was
heated for 4 min at 100 °C. 2M NaOH (0.5 mL), water (6 mL) and ethanol (1 mL)
were added and the crude mixture was trapped on a C18 cartridge. The crude

10 product mixture was eluted with acetonitrile and diluted with 0.1M ammonium
formiat buffer (1 mL) + 5 mg ascorbic acid. A sample of the crude product was
taken and analyzed by analytical HPLC (Figure 1). After purification by semi-
preparative HPLC, the product was diluted with water + 5 mg ascorbic acid,
trapped on a C18 cartridge and eluted with 1 mL ethanol.

15  Yield of 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxylethoxy}phenyl)-vinyl]-N-

methylaniline: 21% (corrected for decay).

Example 2 Synthesis and radiolabeling of tosylate precursor 2b



H3C0 H3C1 CH3 3 ,S fi 0O

4-[(E)-2-(4-{2- [2 (2-[F- 18] fl uor oet hoxy) et hoxy] -

20et hoxy}ywbenylisvismy| | - N- met hyl ani | i ne’ W 2011/ 1512811 8PCHPER2038B1058817
To a stirred solution of 100 ng (0,219 mmol)
tert-butyl-{4-[(E)-2-(4-{242-(2-

hydr oxyet hoxy) et hoxy] et hoxyl phenyl ) vi nyl | phenyl | net hyl car bamat e
(W2006/066104) in g, nL THF was added a solution of 140 ng (0.548 mmol)
4- bronbenzene sul fanylchlorid in 3 nL THF drop by drop. The reaction

m xture 5 was e T™0C. 156.8 ng (1.1 nmmml ) potassium

trimethyl sil anol ded The m | ky suspension was stirred at 0C for 2
hours and at® or NNoXy s. The reaction mixture was poured onto
i ce-cool ed Wat The aqueous § i on_wag, extracted with dichloronethane

several tines. The conbi ned prgaff c{gha were dried with sodi um sul phate
and concentrated in 10 yacuum The crude product was purified using silica
gel with ethyl acetatel/hgxane-gradi ent as nobil e phase. The desired product
2c was obtained with 77 (0.114 nmmol, 52.0%vyield). 151H NWR (300 MHz,
CDClI3) 6 ppm1.39 (s, 10yH) 3.20 (s, 3 H 3.50 -3.57 (m 2 H 3.57 - 3.61
(m 2 H 3.61 - SQ@,,(m 2 H 3.72- 3.80(m 2 H 4.02 -4.10(m 2 H 4.10
-417(m2H)6 6.85 (m 2 H 6.91 (d, J=8.10 Hz, 2 H 7.10 - 7.17
(m2H)732-§T/ 5H)757-765(m2H)767-7.74(m2H)I\/S
(ESlIpos): mg-= 676/ MFH)+ 20Radi ol abel i ng Wasyperformed on a renote
controll ed ?fzn esi s nmod 8yl ab FXN). P affsor 2c (2 ng) in 0.5 nL
DMVBO + 0.5 fkC tonitrile was ted W th dy pot assi um

car bonat e/ kr ypt of’i x/ F- 18] f | uori a& ctapl fig{ 6fin at 100 C. IMHC (1 ni)
+ 10 ng ascorbic acid was agkled and the m gtwre was heated for 4 mn at 100
C. 2M NaCH (0.5 nL), water (6 nL) and ethanol (1 nL) 25 were added and the
crude m xture was trapped on a C18 cartridge. The crude product m xture was
eluted with acetonitrilefand diluted with 0. 1M anmmonium form at buffer (1
m.) + 5 ng ascorbic acid} A sanple of the crude product was taken and

anal yzed by anal ytical HPLC (Figure 3). After purification by

sem - preparative HPLC the product was diluted with water + 5 ng ascorbic

acid,
O _
O °F
07N\

4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]-
ethoxy}phenyl)vinyl]-N-methylaniline

4-Dimethylaminopyridine (26.7 mg) and triethylamine (225 yL) were added to a
solution of 1.0 g tert-butyl {4-[(E)-2-(4-{2-[2-(2-
hydroxyethoxy)ethoxylethoxy}phenyl)vinyl]phenyl}methylcarbamate (4) in

5 dichloromethane (12 mL) at 0 °C. A solution of p- toluenesulfonyl chloride (417
mgq) in dichloromethane (13.5 mL) was added at 0 °C. The resulting mixture was
stirred at room temperature over night. The solvent was removed under reduced
pressure and the crude product was purified by flash chromatography (silica, O-
80% ethyl acetate in hexane). 850 mg 2b were obtained as colorless solid.

10 'H NMR (300 MHz, CDCI3) & ppm 1.46 (s, 9 H), 2.43 (s, 3 H), 3.27 (s, 3 H),
3.59-3.73 (m, 6 H), 3.80- 3.86 (m, 2 H), 4.05-4.19 (m, 2 H), 6.88-7.05 (m, 4 H),
7.21(d, J=8.3Hz, 2H),7.32(d, J=8.3 Hz, 2H), 7.39-7-47 (m, 4 H), 7.80 (d, J
= 8.3 Hz, 2 H).



30trapped on a Cl18 cartridge and eluted with 1 nL ethanol. Yield of
4-[(E)-2-(4-{242- (24F- 18] f 1 uor oet hoxy) et hoxy] et hoxyl pheny1) - vi nyl ] - Nmet hyl a
niline: a8e2(cosimeted for decay). WO 20611/ 15128119PCTPEPARLMADSBIL7
Exanpl e 4 Synthesis and radi ol abeling of 2d
(242-(2-{4-[(E)-2-{4-[(tertbutoxycarbonyl) (nethyl)am no] phenyl }vi nyl ] phenox
y} et hoxy) et hoxy] et hyl

ge% gay}?pggh‘y%&?zﬁ@ﬂ%sg m%e-lh ?z'ﬁ{ﬁﬁ ﬂgx%e;hg??/]r;ed solution of 151 ng (0, 330

ol ) tert - RaddIaleling( Bvad- bérfér?ﬁlé’d(an Ay temote controlled synthesis module
r oxyet hoxy) et hoxy] et hoxyl phenyl ) vi n%/ henyl | met h I car bamat e

(W2006/ 066 LD@reriab GX @um G5l PSP -9 BB3ansenirile was
triethylam fr% tdy wtlmdn% és”&%'b%?@o k‘?ﬂﬂﬁﬁ&c{ﬁ:‘ 38]be¥@@ r%‘i}incﬂ%hfbr@m P, 313

10 mmol ) 4- arrant an- enzene sSu e'rn rmet hane

at 0C. The weac0rGn1m HCU(EMS wmgasbcﬁbuc(h@d Qiasladuedr arahtheovidturel gad  at
roomtenperature. 7.3 ng (0,072 mml) triethylamn und 19.5 gt% (0. 062 rrm)l)
2

4- (adamant Aratedyioy ﬂéﬂ'i‘efhte oM NaPBHPdemher aiga e il and-@nagaktl; wh)
mxture. Thedr&atideam ﬁ%“éﬁd%ﬁlﬁqfhrWEQ t%g)p%rag(g\uhe@?@rcﬁh%g?i ege%rlﬁié’éfs

It was 15 concentrate |n vacuum e cru Ct was pur usli ng
silica gel wdﬁduoetrhlyturaoﬁaamtbéwﬂeagemmtﬂlu ang dilnked evithh@d® ahtmaodiesi r ed

d 2d bt i th 4 4ty
PHOAVR ( 300iSirst bRy BLh e T Fepdbigagi AsdrmPigeor b gudd praductiwas (
6 20H), 1(3- 9flak(e‘i|1 add n%q%/zléﬁ b)glzo lytidall PIFLIEY (Fi ure:i "Nte?pﬁﬂiﬂ&aquon?’b{]bsen% 63 -

3.69 (m ., WD 20171/ 1512 CT/ EP2011/ 058817 3 69 -
3.76 (dd, Jﬁﬁerm‘ratlwa 5IPLE, the phodwet sy dilutedawdly water 2+ ﬁ)m946§®rblc46(zld (m

4 6. 95 8. 85 7.0 29 , 7.25 (d, J=8.48

Hz,H)z H) rﬁ‘Bpea?”&C?ﬁlca&tr'Hg?e af‘dsé éeﬁl.""@*lg B e E«idoi ' 7.89 Em J=8. 67

Hz, 2 H 5 WeldE%qusD(E (3-{2-[232- [FMS‘_]ﬂi)Jdroethoxy)ethoxy]ethoxy}phenyl)-vinyl]-N-
methylaniline: 25% (corrected for decay).

15

Example 3 Synthesis and radiolabeling of 2c (2-[2-(2-{4-[(E)-2-{4-[(tert-
butoxycarbonyl)(methyl)amino]phenyl}vinyl]phenoxy}ethoxy)ethoxy]ethyl

4-bromobenzenesu|fonate)

“ O
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Br
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O 3 /,S\\
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CH,
N
.
O CF
O/\/)g
4-[(E)-2-(4-{2[2-(2-[F-18]fluoroethoxy)ethoxy]-
20 ethoxy}phenyl)vinyl]-N-methylaniline



Radi ol abel i ng was perfornmed on a renote controlled synthesis nodul e
(Tracerlab FXN). Precursor 2d (2 ng) in 0.5 nL DMSO + 0.5 nlL acetonitrile
was treatwd 20iiis1zni ed pot assi um car bonat®/ krypt of i xt [ FPC8]EPRuassse7 conpl ex
for 6 mn 10 at 100 C. 1IMHCI (1 nL) + 10 ng ascorbic acid was added and
the m xture was heated for 4 mn at 100 C. 2M NaOH (0.5 nL), water (6 niL)
and et hanol (1 m) were added and the crude m xture was trapped on a C18

Lo TSR o 02 ) R b

sanmpl e of thgedmxydmo&ymﬂh@iy]@mxyt}@hbay@mnﬁmewyﬁ}huaz cén%aﬁrraaéytl cal HPLC

(Figure 4). After pur| fication - preparative he product was

di | uted wi t WRAQ06/06651 04 '%&Wﬂ—b-i('dFd@@% adgded eelutign @f ctf}Q 8rOr4syBnaely

| ut ed th
10 - o- (4 TEEAERG spishAbtionl in 3 mi, THE drop by, drop. Thesreaction miure | o
n:cl |2ne 27%nMasocoeletetd fOSC. d’EﬁBi&)ngm Exampble pfotSygitine simethytbilandiad | wde! | ng
(0] e

(242-(2-{4- F@ﬁ?d ZTE‘Q r[‘wfyelst‘mﬁrb%l%éﬁ‘%ﬁ%@‘é r?étq{ﬁ f%i'n? rﬂﬂ%ﬁ@r’i@l ?t/isﬂg/@]fﬁﬁenox
th t i

g%‘il/ ‘i”é{)zglgﬁébg?f Pzél%/ g%%gﬁé;&ﬂéﬁgﬁ%%ur%qn% ourdPonto ice-cooled water. The

4- RE) - 2- (4- pRueQug Zsc[IlEucﬂrB]WMuoe)dEadMy\)véh hdichloromethane several times. The

rer:rglo;(y% g?tenﬁawpr}%dllor[%(%eég %gpnsl{ \lglgbe gggg with sodlar%dsap éjtteI é)nnd 8once jtrarng ﬁ 0.330

hydr oxyep howémmoxsrhét ft@wé pg%ud& viwpy | phyerad | aah@ylﬂmraba%@t emth ethyl
(WD2006/ 066104), 4.03 3 nmmml ) DMVAP und 36

triethyl am a@eﬁate/hemne:fgtﬂdlmtm mbdemgsadﬂbel desised @t¢<§1wt@r<= \83s zbta;nQaD 313
mol ) 4-cyan enesu) f onyl rd, d 1 nL dichlornethane at 0C. The
reaction m)\@ﬁe&z (%uhzf Io%ﬁ {‘il é‘ﬂg ‘and concentrated in vacuum The
crude product was purified using silica gel with ethyl

acet at e/ hexane-gradi ent as nobil e phase. The desired product 2e was
obtained with 118 ng (0.190 mmol, 1057.6 %yield).

15 'H NMR (300 MHz, CDCls) & ppm 1.39 (s, 10 H) 3.20 (s, 3 H) 3.50 - 3.57 (m, 2
H) 3.57 - 3.61 (m,2H)3.61-3.66 (m,2H)3.72-3.80(m,2H)4.02-4.10 (m, 2
H) 4.10-4.17 (m, 2 H) 6.79 - 6.85 (m, 2 H) 6.91 (d, J=8.10 Hz, 2 H) 7.10 - 7.17
(m2H)7.32-741(m,5H)7.57 -7.65(m,2H)7.67 -7.74 (m, 2 H)

MS (ESIpos): m/z = 676/678 (M+H)"

20 Radiolabeling was performed on a remote controlled synthesis module
(Tracerlab FXy). Precursor 2¢ (2 mg) in 0.5 mL DMSO + 0.5 mL acetonitrile was
treated with dried potassium carbonate/kryptofix/[F-18]fluoride complex for 6 min
at 100 °C. 1M HCI (1 mL) + 10 mg ascorbic acid was added and the mixture was
heated for 4 min at 100 °C. 2M NaOH (0.5 mL), water (6 mL) and ethanol (1 mL)

25  were added and the crude mixture was trapped on a C18 cartridge. The crude
product mixture was eluted with acetonitrile and diluted with 0.1M ammonium
formiat buffer (1 mL) + 5 mg ascorbic acid. A sample of the crude product was
taken and analyzed by analytical HPLC (Figure 3). After purification by semi-
preparative HPLC, the product was diluted with water + 5 mg ascorbic acid,

30 trapped on a C18 cartridge and eluted with 1 mL ethanol.

Yield of 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]ethoxy}phenyl)-vinyl]-N-

methylaniline: 43% (corrected for decay).



1H NVR (400 MHz, CDCI3) 6 ppm1.47 (s, 9 H 3.28 (s, 3 H 3.58 - 3.63 (m 2
H 3.63 - 3.68(m 2 H 3.70 - 3.75 (m 2 H 3.81 - 3.87 (m 2 H 4.11 -
4.18 (m WOHpIMISP®1- 4.30 (m 2 H) 6.91 (¥, J=8.59 Hz, PCHEPB09®sSsdt, 2 H)
7.22 (d, J=8.34 Hz, 2 H 7.39 - 750 (m 4 H 7.83 (m J=8.59 Hz, 2 H 7.98
- 811 (m 2 H 15Ms (ESlIpos): mz = 623 (M FH) + Radi ol abel i ng was
performed on a renote controlled synthesis nodule (Tracerlab FXN).
Precursor 2e (2 ng) in 0.5 nL DMSO + 0.5 nL acetonitrile was treated with
dri ed potassi um carbonat e/ kryptofi x/F-18]fluoride conplex for 6 mn at 100
C. IMHQ (Exahipls 408 r Bh TEIEL S d2g@ngp-fe2-4a .23 0
heated for 4 m np at 108BtCW@§i2ﬁ/l %&ﬁé‘dﬁdéﬁ)@&ﬁt efa %trrfz)g?\%met F}ﬂg?&(l
m.) WO 201 butexycarbepygl)(metiyjarosed phengeinyilphenoxy lethoxylethoxyiothylt e was
trapped on Z 0#8 carttriﬂgﬁp The cride or duct m xture was eluted with
acet oni tri | 8- @HaMANtAPE ERZenesH g‘?ﬂfﬁﬁ um forniat buffer (1 nmL) + 5 ny
ascorbic acid. A sanple of theHgrude product was taken and anal yzed by

anal ytical HPLC (Figure 5, Aﬂ,ter puri fication by sem - 5prepargtive HPLC,
the product 4was—eit+et ed w ﬁT/wa
cartridge and el uted whida lonml & ha
4-1(E)-2-(4-{242- (24F- uor oet hoxy et hoxyl phen
niline: 31% (corrected forcHdecay). 10 Exa 6,8;@}0@5'
of 2f 0 3 //S\\
(242-(2-{4-[(E)-2-{4-[(tertbutoxycarbaayl ) (methyl)anm%oPphenyl }vi nyl ] phenox
y} et hoxy) et hoxy] et hyl 2-nitrobenzenesul fonate) CH3 | ON 4 1 H3CO

N\
] - Nmet hyl a
d radi ol abeling

GHa
N
.
0 3

4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]-
5 ethoxy}phenyl)vinyl]-N-methylaniline

To a stirred solution of 151 mg (0,330 mmol) tert-butyl-{4-[(E)-2-(4-{2-[2-(2-
hydroxyethoxy)ethoxylethoxy}phenyl)vinyl]phenyl}methylcarbamate
(WO2006/066104), 4.03 mg (0,033 mmol) DMAP und 36.7 mg (363 mmol)
triethylamine in 4 mL dichlormethane was added a solution of 97,4 mg (0,313

10  mmol) 4-(adamantan-1-yl)benzene sulfonylchloride in 1 mL dichlormethane at
0°C. The reaction mixture was stirred at 0°C for 1 hour and over night at room
temperature. 7.3 mg (0,072 mmol) triethylamin und 19.5 mg (0.062 mmol) 4-
(adamantan-1-yl)benzenesulfonyl chloride were added to the reaction mixture.
The reaction mixture was stirred at room temperature for 3 days. It was

15 concentrated in vacuum. The crude product was purified using silica gel with
ethyl acetate/hexane-gradient as mobile phase. The desired product 2d was
obtained with 104 mg (0.142 mmol, 43.4% yield).

"H NMR (300 MHz, CDCl) 8 ppm 1.51 (s, 9 H), 1.62 (s, 1 H), 1.74 - 1.91 (m, 6
20 H), 1.94 (d, J=3.20 Hz, 6 H), 2.16 (br. s., 3 H), 3.31 (s, 3 H), 3.63 - 3.69 (m, 2 H),



H3Cl1 OON2 O_./1/ ,,q0 s O ,'" CH3

4-[ (E) - 2- ( 4- {212 (2-[F- 18]f|uoroethoxy)ethoxy|

et hoxy} pheoepuirsysi- N- et hyl ani | i ne 15To%% stirred sol uPCoEPRI1128631Ty
(0.437 mol ) tert-butyl-{4-[(E)-2-(4-{242-(2- hyd

r oxyet hoxy) et hoxy] et hoxyl phenyl ) vi nyl ] phenyl | met hyl car bamat e

(W2006/ 066104), 5.34 ng (0. 044 nnnl) DVAP und 47.5 ng (0.470 mmol)

o) o ESbn gl e S BTG €303 PR R P '8% e

20reaction gi1g ujeeNas 4H r6©@(@vg£8r85ghiz 28y, zORCE@NYE8ReHE R YBCPRH (dThe
crude WD 2011/15128123PCT/ EP2011/058817 product was purified with ethyl
acet at e/ hexdn®-4gridgi 2ht). 440mobPRdmpHaldd 7u§5 0. drPibdaHge? H)Th89desit-8b
product 2f p%s2 tained wwth 77 ng (0.119 mmol, 59.5 %yield). 51H NVR (400
MHz, CDCl 3) ppm 1.39 (s, 9 H 3.20 (s, 3 H 3.55 - 3.63 (m 4 H 3.59 (m
4H) 3.69 - 3.74 (m 2 H 3.75 - 3.80 (m 2 H 4.06 (dd, J=5.68, 3.92 Hz, 2

J =g, 592H-z 4ﬁ%é§79§§ I%/Z 3182(§MG i (mH) 27HZ°,76'( 3,4 :1=g: 33 |(4(z]It ’ 22H)H) 7.7'6%4- (d
7.74 (m Radiolabeling was performed on a remote controlled synthesis module
(Tracerlab FXy). Precursor 2d (2 mg) in 0.5 mL DMSO + 0.5 mL acetonitrile was
treated with dried potassium carbonate/kryptofix/[F-18]fluoride complex for 6 min
10 at100°C. 1M HCI (1 mL) + 10 mg ascorbic acid was added and the mixture was
heated for 4 min at 100 °C. 2M NaOH (0.5 mL), water (6 mL) and ethanol (1 mL)
were added and the crude mixture was trapped on a C18 cartridge. The crude
product mixture was eluted with acetonitrile and diluted with 0.1M ammonium
formiat buffer (1 mL) + 5 mg ascorbic acid. A sample of the crude product was
15 taken and analyzed by analytical HPLC (Figure 4). After purification by semi-
preparative HPLC, the product was diluted with water + 5 mg ascorbic acid,
trapped on a C18 cartridge and eluted with 1 mL ethanol.
Yield of 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]ethoxy}phenyl)-vinyl]-N-
methylaniline: 27% (corrected for decay).

20

Example 5 Synthesis and radiolabeling of 2e (2-[2-(2-{4-[(E)-2-{4-[(tert-
butoxycarbonyl)(methyl)amino]phenyl}vinyl]phenoxy}ethoxy)ethoxy]ethyl

4-cyanobenzenesulfonate)



3 H 806 - 811 (m 1 H 10Radiol abeling was perforned on a renote
controll ed synthesis nodule (Tracerlab FXN). Precursor 2e (2 ng) in 0.5 nL
DVSO + 0.somiiaisesonitrile was treated weth dried potas®CumpP2011/058817

car bonat e/ kryptofi x/ F- 18] fluoride conplex for 6 mn at 100 C. 1IMHC (1 ni)
+ 10 ng ascorbic acid was added and the m xture was heated for 4 mn at 100
C. 2M NaCH (0.5 nL), water (6 nL) and ethanol (1 nL) 15 were added and the
crude m xture was trapped on C18 cartridge. The crude product nixture was
eluted with acetonitrile and ifuted with 0.1M ammoni um formi at buffer (1
m) + 5 ng gscorbic_acid. Nnyp pf the crude product was taken and

anal yzed by anal yti cal Y LC )
sem -preparative HPLC, 1 produ
acid, 20trapped on a & dartri dge and el anol . Yield of
4- [(E) 2- (4-{242- (24F- 18] f1 tior oet hoxy) et hoxX¥] € e)g -vinyl]-Nmret hyl a
niline: 21% (corrected for decay). 25 Jfxanmple 7 Radl od) eling of nmesylate
2a and cartridge based purification The synthesis was perforned on a
Tracerlab MX synthesizer. [F-18]Flupride (2.0 GBq) was trapped on a QVA
cartridge (Waters). The activity wap eluted into the reactor using an
eluent mxture (22 ng kryptofix, 0. nL nmethanol, 0.1 nL 0.2M potassium
mesyl ate solution, 0.01 nL tetrabutylamonium 30 bicarbonate sol ution).
The m xture was dried (heating, nitrogen stream vacuum addition of
acetonitrile) and 7.0 ng precgﬁsor 2a in 1.5 nL tert-anyl alcohol + 0.3 nL
acetonitrile were added to tbh8.esidue. After heating for 20 mn at 120 C
t he sol vent was evapor at ed and 3 ture of 2.2 mL 1.5SMHCI, 1.1 nL WO
2011/ 15128124PCT/ EP2011/ 058817 acg#o exand 30 ng sodi um ascorbate was
added. The resulting solution was heat ed f 7.5 mnpn at 100 C. The crude
product (910 MBg, 64% corrected for decay yayg Ot/r‘angf:erred to a vial and
diluted with 1.5 nL 2M NaCH and 0.3 nL 0. 1M anmoni uth forni ate sol ution. A
sanpl e was anal yzed by anal4/e)eah-{HRLE[F-Ielfiddréthdxy)é}hoxyine crude product was
| oaded on a Chromabond Fl ash ehexyiphage)v(igNanddaglargipeur  100- 30 Cl8ec,

Mach Nagel d OfV t OH h buf f H 7. £l
through’t he PPt S Tpton L Aoy uP R to M Gty LS P ERa
UV det ect or i jeaoxtygeth R \A bfiagati on (Figure
8). After 12‘1)%0??%%&20 verﬁev\/ggy}b b@%dn?%pﬁggy Yo Et O I‘F&rfb?oﬁtl%sbhat((a Il)g]l‘Jf er
(pH 7. 4) . ThHEVNSIZ6E6G10dd+ AP (b 4R Qégamm%)r PMABNA\a3S. £ oY 4Bt36G mMnaeh

17.5-19 n le
Radi ol abgenl i E@@'gﬁﬁ@%ﬁg e%b&gﬁ@caﬁféﬂeg%%gbéa@e %Ssrol tfoggﬁj %‘2 Tg (.H.]%13
synt hesi s wammokr4-oyamsbenzeneduliorst lchloridé By rit ks ditkitorndthdrid Bt \@HO. dEhd 1. 6

GBg) was trapped on a QVA cartridge (Waters The activity was gl uted into
the reactor r%aqt'ﬁg RxweuAs SHIred |ver shtndegnsestiaked & YagHURel Rarside 0. 1

m 0. 2M pOt ﬁlﬁﬁuédsﬁéqu ?E@ %;eﬁ”wﬂir (et 1 2R84 BRI H M a*aﬁ&ﬁfggnate
sol ution). mxtur was drie eat’l ng, nltrogen stream vatuum

addi ti on of rr&ﬂ:dbcphetsel Mhe dawired. Prongcple evassobtatied with . 18 8ningt @ 13CGamyhol,

al cohol + 0 onltrlle were added to the residue. After heating for

20 min af 15%6?:37 Y'ﬁ sol vent was evaporated and a nixture of 2.2 n_L 1.5M
HCl, 1.1 ”1—1I4CPWIR”('4bb'MﬁzaC ?@ %ﬁoﬂW%@Fq%g%CFsV@ﬁ ) 8dfieds sBhE 2 H

resul ting solution was heate The’ crude product 2775
MBg, 67% coBrE‘é:’c{ é@Sf m 2H) deldhy3. 7\56(91 t2rlaib1§f831rfé($7t o0, & M 411 1andl. 16| (ytZed) wi t h

anal yzed by el 3ot 4R E SHETR R D €h40 aeh%e G dPRuTd ™

Chr omabond H)arsm CWSUGrﬁI%H()RSSSl Mugt&edHz, Y0y 3©8Cl8ae ( rﬁV@qhﬁrey Nagel )
and 40% EtOH i n hosghate buf f er (pH 7.4) were flushed through the

cartridge bMI( unig WORB (M+80 nmi/nmin. A radioactivity and a W

det ect d h Fi 11
Ater o6 m RECRUABEREC s B8N B o B gbiiath o Rl e hife )
7.4).The prQ'ﬁ'a@érlébMO@re@@ﬂé’&M@’mngﬁ@@rﬂd)DM@@ ecﬁ 5 eelt adetoniilelwad- 19
m n and anal yzed by anal ytical HPLC (Fi

e
2011/ 151281 rspter with gtied podassium carbonattga/kryptof&/[F 18]fluoride complex for 6 min
at 100 °C. 1M HCI (1 mL) + 10 mg ascorbic acid was added and the mixture was

20  heated for 4 min at 100 °C. 2M NaOH (0.5 mL), water (6 mL) and ethanol (1 mL)

5 ng ascorbic




Exanpl e 9 Radi ol abeling and cartridge based purification on Tracerlab MX
using tosylate 2b For synthesis and purification of

4-[ (E) - 2-WO-2p 317824 F- 18] f | uor oet hoxy) et Roxy] - PCT/EP2011/058817

5et hoxyl phenyl )vinyl] - N-nethyl aniline on the Tracerlab MX, a Kit was
assenbled (Table 1). Table 1 Composition of Kit for manufacturing of
4-[(E)-2-(4-{242-(2-[F18] fl uoroet hoxy) et hoxy] - et hoxy} phenyl ) vi ny1] - N- net hyl

carbonat o 1 e gaiRoFhd Tl mk Gooranthntel i e 19 flRoP, g e
acetonitril prd@ﬁﬁ:t U‘fﬁl&tlﬁ?é Was?l'eltﬁeﬂgmﬂf eesionitfile? Bné diefed amped. 1w @'mrﬂoﬁiuni SM
HCl 2L syringe 1.5 nL 2M NaOH + 2 nL phosphate buffer Solvent bag 1 40%

Et OH i n phoéﬁfﬁ&@teblﬂﬁﬁrf érm{-bﬂ g mg as@wm]{aCISa@ sampl, ¢t 1| GrHde Hbe@wGEtt was
buffer (pH ¥, .
(pre- condi t | oned@%’url atl %n%ﬁ);t{créll glg%cqmgu&%t). AH@F f)[lﬁflcatlon by semi
5  preparative HPLC the product was diluted with water + 5 mg ascorbic acid,

trapped on a C18 cartridge and eluted with 1 mL ethanol.
Yield of 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]ethoxy}phenyl)-vinyl]-N-

methylaniline: 31% (corrected for decay).

10
Example 6 Synthesis and radiolabeling of 2f (2-[2-(2-{4-[(E)-2-{4-[(tert-
butoxycarbonyl)(methyl)amino]phenyl}vinyl]phenoxy}ethoxy)ethoxy]ethyl

2-nitrobenzenesu|fonate)

T O
Z
' o>( O
N
O 3 /,S\\

2f O O nNo,

CH,
.

4-[(E)-2-(4-{2[2-(2-[F-18]fluoroethoxy)ethoxy]-
ethoxy}phenyl)vinyl]-N-methylaniline

15 To a stirred solution of 200 mg (0.437 mmol) tert-butyl-{4-[(E)-2-(4-{2-[2-(2-
hydroxyethoxy)ethoxylethoxy}phenyl)vinyl]phenyl}methylcarbamate
(W0O2006/066104), 5.34 mg (0.044 mmol) DMAP und 47.5 mg (0.470 mmol)

triethylamine in 4 mL dichlormethane was added a solution of 92 mg (0,415

O

3

mmol) 2-nitrobenzenesulfonyl chloride in 1 mL dichlormethane at 0°C. The

20  reaction mixture was stirred over night and concentrated in vacuum. The crude



Chr omabond Fl ash RS 4 Nucl eodur 100-30 Cl8ec, Macherey-Nagel Product vi al
50 nL vial Fornulation basis 1 100 ng Ascorbic acid Formulation basis 2 122
nmy Na2HPO®OMBO/158289 nl PEG 400, 26.1 nlL #water The set upCofEPRéng/ossssBette on
the MX nodule is illustrated in Figure 13. Precursor 2b was dissolved in
the "red capped vial" during the synthesis sequence using approximately 1.8
m. acetonitrile fromthe "blue capped vial". 15 Fluoride (2.4 GBq) was

et vi by valr @ S RO B LR E S R ol P R P
m xture frogilitheel.efheaésiddprodubt QﬁWaQZﬁb@éih@@ivﬁtrﬂTWh@(d.hwhﬁmgl, 568 um
nitrogen stream and addition of acetonitrile fromthe "blue WD

2011/ 151281 ¥®H0T/ EP2011/ 058817 capped vial"), the solution of 2b in
acetonitrile was transferred fromthe "red capped vial" into the reactor.
The resulting m xture was heated for 10 mn at 120 C. HCl was transferred
via Lhe s;érﬁmngr(mmMHe, COGI9rd ppppkd9\(s,.ad H)i32® (4, IBeH) 888 -08.63 T he 4niHXt ur e
was heated for

12 e . % bk Py ad 10 WIS PR 20 g B R L O
s o2 BB T W esneh oval b, TG o 0 SO0 ) 144 o

hydr oxi d/ bu m xture from and dil ut
sol vent 1 fdetS93dE\v2ht) 7h3fy(dl'J=310%Hd| P iit)ed3 ¢ (did=rd tzc £ H) X 68r-& . vhém,

passed thro " i, fi ion cartridge”. To renove non-radioactive
by- pr oductsE:'l’q'éh)ozﬁ'@gﬁteﬂ_JJIr {moﬁrﬁ't')lo "Sol vent bag 1" was filled into the left

syri nge;and Radisiaiesliighnoag hpeHerm&Wir bhi @atrefibte atbptrdliR] syHiRedifie nwrRrIE
bottle. This procedure was repeated six tines. Solvent 2 from "Sol vent bag

2" was fill ébracatiab fixe).rPrgieursoyen@emghin ©.5ams fLAVISEH +t(5 nhle atetonitdigrwage.

Sol vent 2 s flushed .oy the left syri t hr "RPurificatio .
oo " Tealed PRE frigd Sl Gicetdn it P BPEpott colsidh I min
but a fractkemo@PC71R HEI ¢RmMLIUt POBl] §8ddrisicClid @eisestidedt nd the mixdlve was
syringe. Finally, the product fraction was transferred to the product vial

(that was pheated foed mintat MthrerndMiNaPHEAS Bl wales (6 Fiy)randaethsnobdsms) 2") .
770 MBq

4-1 (E)- ég f’ﬁ@%&d@%ﬁﬁ%ﬁﬁ é@@gﬁfﬁ@gﬁgﬁ &aﬁo_ed on a C18 cartridge. The crude

et hoxyl phenprgduchydiktuke neadelitod | witte asetomiteilet andediluted K8thnd 1M eeti@abhiun20
manuf acturing tinme. The cartridge based purification provided radi ochem cal
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preparative HPLC, the product was diluted with water + 5 mg ascorbic acid,
20 trapped on a C18 cartridge and eluted with 1 mL ethanol.
Yield of 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]ethoxy}phenyl)-vinyl]-N-

methylaniline: 21% (corrected for decay).

25 Example 7 Radiolabeling of mesylate 2a and cartridge based purification
The synthesis was performed on a Tracerlab MX synthesizer. [F-18]Fluoride
(2.0 GBq) was trapped on a QMA cartridge (Waters). The activity was eluted
into the reactor using an eluent mixture (22 mg kryptofix, 0.7 mL methanol, 0.1
mL 0.2M potassium mesylate solution, 0.01 mL tetrabutylammonium

30 bicarbonate solution). The mixture was dried (heating, nitrogen stream, vacuum,
addition of acetonitrile) and 7.0 mg precursor 2a in 1.5 mL terf-amyl alcohol +
0.3 mL acetonitrile were added to the residue. After heating for 20 min at 120

°C, the solvent was evaporated and a mixture of 2.2 mL 1.5M HCI, 1.1 mL



27 PCT/ EP2011/ 058817 0 0 O Precursor synthesis a)
2-{242-(4-{(E)-244- (nethylan1no)phenyI]V|nyIIphenoxy)ethoxyFethoxyIethyl

4- et hy| beozenesuisionat e (2g-1) PCT/EP2011/058817
5200ng242- (2-{4-[(E)-2-{4-Rtert - but oxycar bonyl ) ( net hypam no] phenyl | -

vi nyl ] phenoxyl et hoxy) et hoxy] et hyl 4-net hyl benzenesul fonate (2b) were

di ssolved in 2.5 nL di chl oronet hane. 250 pL trifluoroacetic acid were added

Femoved underePolfiadtd,pgte, Bbifh dsEuaRt BrsallEHnatedeadfo SRR waes
di chl or met hasatedSfol & . Hlminadtth 0@ sOe T hei drbdéqﬁo@umtq@anmaqe(sa% boirecteti o 2
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2.87 (s,53 thiguk BIL meﬁtﬂfudmpr@duct was loaded on a Chromabond Flash cartridge (RS
4 Nucleodur 100-30 C18ec, Macherey-Nagel) and 40% EtOH in phosphate
buffer (pH 7.4) were flushed through the cartridge by a HPLC pump with 9
mL/min. A radioactivity and a UV detector were attached to the HPLC to monitor
the purification (Figure 8). After 15 min the solvent was changed to 50% EtOH in
10 phosphate buffer (pH 7.4).The product fraction (25% decay corrected) was
collected from 17.5-19 min and analyzed by analytical HPLC (Figure 9).

Example 8 Radiolabeling of tosylate 2b and cartridge based purification
15 The synthesis was performed on a Tracerlab MX synthesizer. [F-18]Fluoride
(1.6 GBq) was trapped on a QMA cartridge (Waters). The activity was eluted
into the reactor using an eluent mixture (22 mg kryptofix, 0.7 mL methanol, 0.1
mL 0.2M potassium mesylate solution, 0.01 mL tetrabutylammonium
bicarbonate solution). The mixture was dried (heating, nitrogen stream, vacuum,
20  addition of acetonitrile) and 8.0 mg precursor 2b in 1.5 mL ferf-amyl alcohol +
0.3 mL acetonitrile were added to the residue. After heating for 20 min at 120
°C, the solvent was evaporated and a mixture of 2.2 mL 1.5M HCI, 1.1 mL
acetonitrile and 30 mg sodium ascorbate was added. The resulting solution was
heated for 7.5 min at 100 °C. The crude product (775 MBq, 67% corrected for
25 decay) was transferred to a vial and diluted with 1.5 mL 2M NaOH and 0.3 mL
0.1M ammonium formiate solution. A sample was analyzed by analytical HPLC
(Figure 10). The crude product was loaded on a Chromabond Flash cartridge
(RS 4 Nucleodur 100-30 C18ec, Macherey-Nagel) and 40% EtOH in phosphate
buffer (pH 7.4) were flushed through the cartridge by a HPLC pump with 9
30  mL/min. A radioactivity and a UV detector were attached to the HPLC to monitor
the purification (Figure 11). After 15 min the solvent was changed to 50% EtOH
in phosphate buffer (pH 7.4).The product fraction (31% decay corrected) was
collected from 17.5-19 min and analyzed by analytical HPLC (Figure 12).



15H), 3.65-3.68 (m 2 H, 3.69-3.72 (m 2 H), 3.81-3.84 (m 2 H, 4.10-4.13
(m 2 H, 4.15-4.17 (m 2 H, 6.63 (d, J = 8.3 Hz, 2H), 6.84-6.91 (m 4H),
7.32 (d, Wo=01S13011/ 15128128PCT/ EP20112058817 7.9 Hz, PRHEP201B&ss(T, J =
8.7 Hz, 2H), 7.39 (d, J =8.7 Hz, 2H), 7.80 (d, J = 8.3 Hz, 2H). M5
(ESIpos): nmz = 512 (M FH) + 5b)

2-{242- (4-{(E)-244- (met hyl am no) phenyl ] vi nyl | phenoxy) et hoxyFet hoxyl et hyl

4- met hyl benzenesul f onat e hydrochl ori de (2g-2)
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3 H, 3.62-3.64 (m 1% H, 3.66-3.68 (m 2 H), 3.69-3.72 (m 2 H),
3.82-3.85 (ffaldeH), 4.12-4.14 (m 2 H), 4.16-4.18 (m 2 H), 6.88-6.94 (m
3H), 7.04 (d, J= 16.2 Hz, 1H), 7.32 (d, J= 7.9 Hz, 2H), 7.42 (d, J = 8.7
Hz, 2H), 7.49-7-56 (m 4H), 7.80 (d, J = 8.3 Hz, 2H). Ms (ESlpos): mz =
512 (M FH) +TaBle)l Composition of Kit for manufacturing of 4-[(E)-2-(4-{2-[2-(2-[F-
2-{242-(4-{(E)- 244-(S]ﬁhbvéémdi?)éth%&y!-bmdwgbhtéﬂpwmﬁj-h%)éWIBﬁmﬂeebﬁy|

4- met hyl,penzenesul ft?Q@ér‘i’al&le)i' uoroacetate (2g-3)

200ng242- (254 CE)-2-{4- Rtert=pgt T Htetd o penyl =
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di ssolved in 2.5 nL dichl or onet ppbevat@52 3p0 (iLr addtonitrilacet i c aci d were ddded

and the m xtwre was stirred fort 5 h at roomtenperature. The solvent wgs
removed undBiue eRRELVIBl essur e. | GiReL efefg@Bitileoduct was washed with hexarle

and di et hy it g yyas daried] gng ] L pressure. 84 g 20-3 Wer
obtai ned as ‘LR BroW sol i d. BOLLY K300 Mz, DVO d6) 6 ppm 2.40 (s, 3
H, 2.72 ($GréetltapPediad. 50 (M 2 mL 1.5M HCI

2mL syringe 1.5 mL 2M NaOH + 2 mL phosphate buffer

Solvent bag 1 40% EtOH in phosphate buffer (pH 7.4)

Solvent bag 2 50% EtOH in phosphate buffer (pH 7.4)

Anion exchange cartridge | QMA light, Waters (pre-conditioned)

Purification cartridge Chromabond Flash RS 4 Nucleodur 100-30 C18ec,
Macherey-Nagel

Product vial 50 mL vial

Formulation basis 1 100 mg Ascorbic acid

Formulation basis 2 122 mg NaHPO4-H>0O, 8.9 mL PEG 400, 26.1 mL
water

The setup of the cassette on the MX module is illustrated in Figure 13.

Precursor 2b was dissolved in the “red capped vial” during the synthesis

sequence using approximately 1.8 mL acetonitrile from the “blue capped vial”.
15 Fluoride (2.4 GBq) was transferred to the MX module and was trapped on the

QMA cartridge. The activity was eluted into the reactor with potassium

carbonate/kryptofix mixture from the “eluent vial’. After azeotropic drying

(heating, vaccum, nitrogen stream and addition of acetonitrile from the “blue



2 H, 3.51-3.55 (m 2 H, 3.57-3.61 (m 2 H), 3.69-3.73 (m 2 H), 4.10-4.09
(m 2 H, 4.10-4.13 (m 2 H, ), 6.59-6.66 (m 2H), 6.85-6.97 (m 4H), 7.34
(d, J = 8w820M052311/ 15128129PCT/ EP2011/ 858817 Hz, 2H), PeTA®2(d/05881= 8. 8
Hz, 2H), 7.46 (d, J =8.1 Hz, 2H), 7.76 (d, J = 8.3 Hz, 2H). Ms (ESIpos):
mz = 512 (MFH) + 4-[1(E)-2-(4-{242- (24F- 181f | uor oet hoxy) et hoxy] -

et hoxy} phenyl ) vi nyl] - N-net hyl ani | i ne Radi ol abel i ngs have been perforned
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activity was eluted using a solution of 7.5 ng kryptofix, 1 ng potassium

car bonat e i nC1hEH was Heestehiad: vieethareyringepliromttbe . "gmean pemeed Miahatel thed

nder gentl ' ] ' [ epea . af j tion
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for 15 min. Fluoride incorporation was measured by radi o-TLC (sjlica, ethyl
acetate), r630Ndge Ry fignelrsyrivge; hheghude proquct midiuse 3ssi Mg dwvith sodium

oL 2001 VRN iR e 2960 g5t bRaRAgR R SgE 1 00¢,
pL acet oni t frohre’Sdhentrbag Ut § headiluted crude product mixture was passed through the
“Purification cartridge”. To remove non-radioactive by-products, solvent 1 from
10 “Solvent bag 1° was filled into the left syringe and flushed through the
“Purification cartridge” into the waste bottle. This procedure was repeated six
times. Solvent 2 from “Solvent bag 2" was filled into the right syringe and
transferred to the left syringe. Solvent 2 was flushed by the left syringe through
the “Purification cartridge”. The first fraction was allowed to go to the waste
15 bottle, but a fraction of 7.5 mL was automatically collected into the right syringe.
Finally, the product fraction was transferred to the product vial (that was pre-
filled with “Formulation basis 1” and “Formulation basis 2”). 770 MBq (32% not
corrected for decay) 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]-
ethoxy}phenyl)vinyl]-N-methylaniline were obtained in 58 min overall
20  manufacturing time. The cartridge based purification provided radiochemical and
chemical pure product, similar to the purity obtained by semi-preparative HPLC
(Figure 14, Figure 15).

25 Example 10 Synthesis and radiolabeling unprotected tosylate precursors

2¢g



20 dried under gentle nitrogen streamat 120 C. Drying was repeated after
addition of 1 nL acetonitrile. The precursor (5.0 ng 2g-1 or 5.36 ng 2g-2
or 6.11 ryo2gB)15i2811 ny acetonitrile wasZadded and the mcxtare@imsssiheat ed
at 120 C for 15 mn. Fluoride incorporation was neasured by radio-TLC
(silica, ethyl acetate), results as sunmarized in Table 2. 25c)
Radi ol abel ing with tetrabutyl ammoni um bi carbonate [F-18]fl uoride was
trapped on a QVA cartrigdge. The activity was eluted using a mxture of 300
pL 7=4% (wt) n- Bu4NH (a aqueous sol ution of 4% n-Bu4OH was sat urated
wi th carbon dioxide : pL acetonitrile. The m xture was WO
2011/ 15128130PCT|/ EP2011/ dried under gentle nitrpgen streamat 120 C
Drying was repeated after™a I O ORYy1 nlL acet oy ' €.’ The precursor (5.0
ng 2g-1 or 5.36 |ng 2g-2 or 6. [ 1(?1L 3 pnitrile was added and
the mxture was |heated at £8d C for A5 (mM\;/BQri € i ncor poration was
measured by radijo-TLC (silica, ethyl acetate),0 Yesults as sunmarized in
Tabl e 2. Table ZRadi ol abelin s of 2g-1, 2g-2, 2g-3 Precursor Reagent F-18
i ncorporation Hot assiéJHm carbonate / kryptofix 91%5.0 ng n- Bu4NOH

[ 3

3 7/ \\

Precursor synthesis

a) 2-{2-[2-(4-{(E)-2-[4-(methylamino)phenyl]vinyl}phenoxy)ethoxy]-ethoxy}ethyl
4-methylbenzenesulfonate (2g-1)

5 200 mg 2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]phenyl}-
vinyl]phenoxy}ethoxy)ethoxylethyl  4-methylbenzenesulfonate  (2b)  were
dissolved in 2.5 mL dichloromethane. 250 L trifluoroacetic acid were added and
the mixture was stirred for 4 h at room temperature. The solvent was removed
under reduced pressure. The crude product was dissolved in dichlormethane (5

10  mL) and washed with sodium carbonate solution (10%, 2 x 2 mL). The organic
layer was dried over sodium sulfate, the solvent was removed under reduced
pressure and the residue was purified by flash chromatography (silica, 12-100%
ethyl acetate in hexane). 84 mg 2g-1 were obtained as light red solid.

"H NMR (300 MHz, CDCls) 8 ppm 2.42 (s, 3 H), 2.87 (s, 3 H), 3.61-3.64 (m, 2

15 H), 3.65-3.68 (m, 2 H), 3.69-3.72 (m, 2 H), 3.81-3.84 (m, 2 H), 4.10-4.13 (m, 2
H), 4.15-4.17 (m, 2 H), 6.63 (d, J = 8.3 Hz, 2H), 6.84-6.91 (m, 4H), 7.32 (d, J =



26% 29- 1

n- BU4NHCO3 39% Pot assi um carbonate / kryptofix 45% 5. 36 ny

n- Bu4NOH 18% 2g- 2 n- Bu4NHCGO3
WO 2011/151281 28 PCT/EP2011/058817
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7.9 Hz, 2H), 7.34 (d, J = 8.7 Hz, 2H), 7.39 (d, J = 8.7 Hz, 2H), 7.80 (d, J = 8.3
Hz, 2H).
MS (ESlpos): m/z = 512 (M+H)"

b) 2-{2-[2-(4-{(E)-2-[4-(methylamino)phenyl]vinyl}phenoxy)ethoxy]-ethoxy}ethyl
4-methylbenzenesulfonate hydrochloride (2g-2)
200 mg 2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]phenyl}-
vinyl]phenoxy}ethoxy)ethoxylethyl  4-methylbenzenesulfonate  (2b)  were
dissolved in a 2M solution of HCI in diethyl ether. The mixture was stirred at
room temperature for 72 h. The solvent was removed under reduced pressure.
Diethyl ether was added and the precipitate was collected, washed with diethyl
ether and dried under reduced pressure. 160 mg 2g-2 were obtained as light
yellow solid.
"H NMR (300 MHz, CDCls) & ppm 2.43 (s, 3 H), 3.03 (s, 3 H), 3.62-3.64 (m, 2
H), 3.66-3.68 (m, 2 H), 3.69-3.72 (m, 2 H), 3.82-3.85 (m, 2 H), 4.12-4.14 (m, 2
H), 4.16-4.18 (m, 2 H), 6.88-6.94 (m, 3H), 7.04 (d, J=16.2 Hz, 1H), 7.32 (d, J =
7.9 Hz, 2H), 7.42 (d, J = 8.7 Hz, 2H), 7.49-7-56 (m, 4H), 7.80 (d, J = 8.3 Hz,
2H).
MS (ESlpos): m/z = 512 (M+H)"

c) 2-{2-[2-(4-{(E)-2-[4-(methylamino)phenyl]vinyl}phenoxy)ethoxy]-ethoxy}ethyl
4-methylbenzenesulfonate trifluoroacetate (2g-3)

200 mg 2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]phenyl}-
vinyl]phenoxy}ethoxy)ethoxylethyl  4-methylbenzenesulfonate  (2b)  were
dissolved in 2.5 mL dichloromethane. 252 L trifluoroacetic acid were added and
the mixture was stirred for 5 h at room temperature. The solvent was removed
under reduced pressure. The crude product was washed with hexane and
diethyl ether and was dried under reduced pressure. 84 mg 2g-3 were obtained
as light brown solid.

"H NMR (300 MHz, DMSO d6) & ppm 2.40 (s, 3 H), 2.72 (s, 3 H), 3.46-3.50 (m,
2 H), 3.51-3.55 (m, 2 H), 3.57-3.61 (m, 2 H), 3.69-3.73 (m, 2 H), 4.10-4.09 (m, 2
H), 4.10-4.13 (m, 2 H), ), 6.59-6.66 (m, 2H), 6.85-6.97 (m, 4H), 7.34 (d, J = 8.3
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Hz, 2H), 7.43 (d, J = 8.8 Hz, 2H), 7.46 (d, J = 8.1 Hz, 2H), 7.76 (d, J = 8.3 Hz,
2H).
MS (ESlpos): m/z = 512 (M+H)"

Radiolabeling
2g-1 — ,L
T
2g-2 - F
18F
O/\/)g
2g-3

4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]-
ethoxy}phenyl)vinyl]-N-methylaniline

Radiolabelings have been performed using potassium carbonate/kryptofix or
tetrabutylammonium hydroxide or tetrabutylammonium bicarbonate as reagent.
a) Radiolabeling with potassium carbonate/kryptofix

[F-18]fluoride was trapped on a QMA cartridge. The activity was eluted using a
solution of 7.5 mg kryptofix, 1 mg potassium carbonate in 1425 pL acetonitrile
and 75 yL water. The mixture was dried under gentle nitrogen stream at 120 °C.
Drying was repeated after addition of 1 mL acetonitrile. The precursor (5.0 mg
2g-1 or 5.36 mg 2g-2 or 6.11 mg 2g-3) in 1 mg acetonitrile was added and the
mixture was heated at 120 °C for 15 min. Fluoride incorporation was measured
by radio-TLC (silica, ethyl acetate), results as summarized in Table 2.

b) Radiolabeling with tetrabutylammonium hydroxide

[F-18]fluoride was trapped on a QMA cartridge. The activity was eluted using a
mixture of 300 uL =4% (wt) n-BusOH and 600 uL acetonitrile. The mixture was
dried under gentle nitrogen stream at 120 °C. Drying was repeated after addition
of 1 mL acetonitrile. The precursor (5.0 mg 2g-1 or 5.36 mg 2g-2 or 6.11 mg 2g-
3) in 1 mg acetonitrile was added and the mixture was heated at 120 °C for 15
min. Fluoride incorporation was measured by radio-TLC (silica, ethyl acetate),
results as summarized in Table 2.

c) Radiolabeling with tetrabutylammonium bicarbonate

[F-18]fluoride was trapped on a QMA cartridge. The activity was eluted using a
mixture of 300 pL =4% (wt) n-BusNHCO3 (a aqueous solution of 4% n-BusOH

was saturated with carbon dioxide) and 600 pL acetonitrile. The mixture was
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6.11 mg
n-BusNOH 21%
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n-BusNHCO3 78%




Fi gure 12
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Figure 4 Crude product mixture after conversion of 2d; top: radioactivity
channel; bottom: UV channel
10  Figure 5 Crude product mixture after conversion of 2e; top: radioactivity
channel; bottom: UV channel
Figure 6 Crude product mixture after conversion of 2f; top: radioactivity
channel; bottom: UV channel
Figure 7 Crude product mixture after conversion of 2a on tracerlab MX; a:
15 radioactivity channel; b: UV channe
Figure 8 Cartridge based purification after conversion of 2a; top: radioactivity
channel; bottom: UV channel
Figure 9 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxy]ethoxy}phenyl)vinyl]-
N-methylaniline after cartridge based purification; a: radioactivity
20 channel; b: UV channel; c: co-elution with non-radioactive reference
4-[(E)-2-(4-{2-[2-(2-fluoroethoxy)ethoxy]ethoxy}phenyl)vinyl]-N-
methylaniline (UV)
Figure 10  Crude product mixture after conversion of 2b on tracerlab MX; a:
radioactivity channel; b: UV channe
25  Figure 11 Cartridge based purification after conversion of 2b; a: radioactivity
channel; b: UV channe
Figure 12 4-[(E)-2-(4-{2-[2-(2-[F-18]fluoroethoxy)ethoxylethoxy}phenyl)vinyl]-
N-methylaniline after cartridge based purification; a: radioactivity
channel; be: UV channel; c: co-elution with non-radioactive
30 reference 4-[(E)-2-(4-{2-[2-(2-
fluoroethoxy)ethoxylethoxy}phenyl)vinyl]l-N-methylaniline (UV)
Figure 13  Setup of Tracerlab MX



20a) Boc, b) Trityl and c) 4-Methoxytrityl 3. A conpound according claims 1
or 2, 25 wherein Arylsulfonyloxy is selected fromthe group consisting of
VO 2011/ M6028UB4PBT/ EP2011/ 058817 p- Tol uéhesul f onyl oxy, PCT/EP2011/058817

4- Cyanophenyl sul f onyl oxy, 4-Bronophenyl sul f onyl oxy, 4-

Ni t rophenyl sul f onyl oxy, 2- Nitrophenylsulfonyloxy,

4- | sopropyl - phenyl sul f onyl oxy, 2,4, 6-Triisopropyl-phenyl sul fonyl oxy,

4" Adamant y1 RS G0 ORDIER) HERE £ STRbrahRERT N ey passing

conmpound sel ected fr @ffoufR “Puéfiattin cAMMMIETASafmPNS Wals! taledffrom reactor); a
242-(2-{4-RE)-2-{4- Rt ert but oxgcar bonyl ) net hypam no] phenyl | vi nyl ] phenoxyl 1

Oet hoxy) et hoxy] et hy 1fadipaeiiye Rz dMesignal ”RM| (OyN 0

\
242- (2- (- RElo g1 Ryidyla] A o6 ORI Ml s S IER M MY O

t hoxy) et hoxy amant an-
242- (2-{8-RE)-2- {4- Rteﬂndxyb)pﬂ@)wwmyﬂMéthmhhmaaﬁanM)pIsgnt;hlebbsiamd ] phenoxyl e
th th t hyl - b f t
oxy) et hoxy] et hy ca thSe %gégg%ﬁﬁl‘lcgt%% % radloactlwty, b: UV signal 320 nm; c:
co-elution with non-radioactive reference reference 4-[(E)-2-(4-{2-[2-

(2-fluoroethoxy)ethoxy]ethoxy}phenyl)vinyl]-N-methylaniline (UV)
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242-(2-{4-RE)-2-{4-Rtert-but oxycar bonyl )%met hypam no] phenyl | vi nyl ] phenoxyl e
t hoxy) et QWP HELISYIs1 2- ni t r obenzenesul fonate | 5 PCT/EP2011/058817

242- (2-{4-RE)-2-{4- Rt ert-but oxycar bonyl ) (et hypam no] phenyl | vi nyl ] phenoxyl e
t hoxy) et hoxy] et hyl - 4- net hyl benzenesul fonate 10 5. A nmethod for producing
conpound of Forrmula | by reacting conpound of Formula Il | NH 18F 1

CLAIMS

1. A compound of Formula

|
R/N
oY

| O o/\%LG

R is selected from the group consisting of
a) H,

b) PG,

5  wherein:

10 PG is an “amine-protecting group”,

and

LG is an “Arylsulfonyloxy”.
15

2. A compound according to claim 1,

Wherein PG is selected from the group consisting of:

20 a) Boc,
b) Trityl and
c) 4-Methoxytrityl

3. A compound according claims 1 or 2,
25

wherein

Arylsulfonyloxy is selected from the group consisting of



15 conprising the steps of: Step 1:Radiol abeling of conmpound of Fornula II
with a F-18 fluorinating agent, to obtain conpound of Fornmula I, if R=H
or to obtwprooospmund of Formula 111, if*R = PG WD PCT/EP2011/058817

2011/ 15128136PCT/ EP2011/ 058817 L1111 St ep 2:1f R = PG cleavage of the
protecting group PG to obtain conmpound of Formula | Step 3:Purification and
Formul ati on of compound of Formula | 5 wherein conpound of Fornula Il is as

descr i bed | B YA Mdughond 4 Teionfe T IR ASH, PRt Gt o 4
accor di ng tNut%pmdﬁyfsmdy@xy\A@%ﬁbphérﬁyﬂsminlwﬂ(yl a-IBopHoph¥pReSHTaTIowg! hod.

158. A kit, corrprl sing at | east one seal ed container, containing a conpound
of formul a Pi4.6-Triisopropyl-phenylsulfonyloxy, 2,4,6-Trimethylphenylsulfonyloxy, 4-tert-

Butyl-phenylsulfonyloxy, 4-Adamantylphenylsulfonyloxy and 4-
5 Methoxyphenylsulfonyloxy.

4. A compound selected from the group of compounds consisting of

2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]phenyl}vinyl]phenoxy}-

10  ethoxy)ethoxylethyl-4-bromobenzenesulfonate

N
O . Br
‘ /\,)/O\ e i :
o 3 //S\\
0O O

2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]phenyl}vinyl]phenoxy}-

ethoxy)ethoxy]ethyl-4-(adamantan-1-yl)benzenesulfonate

2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]phenyl}vinyl]phenoxy}-

15

ethoxy)ethoxy]ethyl-4-cyanobenzenesulfonate

N

3 /7 \\
20 OO0



0.,),5L G Il 20 Werein Ris selected fromthe group conprising a) H b)
PG WD 2011/15128137PCT/ EP2011/ 058817 and LG is Arylsul fonyloxy. 5 9. A
kit accorwongisimsiai m 8, wherein 10PG i § sel ect ed fr omPCEPQUIGOH8S17
conprising: a) Boc, b) Trityl and c) 4-Methoxytrityl 15 10. A kit according
to claim8, Werein

2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]phenyl}vinyl]phenoxy}-

ethoxy)ethoxylethyl-2-nitrobenzenesulfonate

I
Ox N
TG !
>ro = o
(Jiomne
0% 3
0

W
0

2-[2-(2-{4-[(E)-2-{4-[(tert-butoxycarbonyl)(methyl)amino]phenyl}vinyl]phenoxy}-

ethoxy)ethoxy]ethyl-4-methylbenzenesulfonate

|
OYN O
0
X
10 © 0

5. A method for producing compound of Formula I by reacting compound of

Formula ll

|
N
O
O
0N\

15
comprising the steps of:
Step 1: Radiolabeling of compound of Formula Il with a F-18 fluorinating

agent, to obtain compound of Formula I, if R = H or to obtain

compound of Formula lll, if R = PG

20



20Aryl sul fonyl oxy is selected fromthe group conprising: a)

p- Tol uenesul f onyl oxy b) (2-N trophenyl)sul fonyl oxy, c)

(4- Cyanopwenyliysusionyl oxy d) (4- Bronophéhyl ) sul f onyl oxPCTARR)11/058817

(4- Adamant yl phenyl ) sul fonyl oxy. 11. A kit conprising at |east one seal ed
cont ai ner containing a conpound as defined by claim4.

A A
R PG
o ™>C 0K

3

Step 2: If R = PG, cleavage of the protecting group PG to obtain

compound of Formula |

Step 3: Purification and Formulation of compound of Formula |
wherein compound of Formula Il is as described in claim 1, 2, or 3.
6. A method according to claim 5,

10 wherein in step 1 a compound according to claim 4 is used.

7. A method according to claim 5 and 6, wherein the method is a fully automated

method.

15 8. A kit, comprising at least one sealed container, containing a compound of

formula Il.,

|
< @
- ‘ S

20  Wherein
R is selected from the group comprising
a) H,
b) PG,

25 PG is an “amine-protecting group”,
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10

15

20

25

and

LG is Arylsulfonyloxy.

9. A kit according to claim 8,
wherein

PG is selected from the group comprising:

a) Boc,
b) Trityl and
c) 4-Methoxytrityl

10. A kit according to claim 8,
Wherein

Arylsulfonyloxy is selected from the group comprising:
a) p-Toluenesulfonyloxy

b) (2-Nitrophenyl)sulfonyloxy,

c) (4-Cyanophenyl)sulfonyloxy

d) (4-Bromophenyl)sulfonyloxy,

¢) (4-Adamantylphenyl)sulfonyloxy.

11. A kit comprising at least one sealed container containing a compound as

defined by claim 4.



