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Background art Peripheral benzodi azepi ne receptor (PBR) is expressed
i n nost or jts expression is reported to be in i N
activated @2&%@%&‘% in the brain whi CE are the small es?f@%%g(gfmﬂﬁ al
cells acting as the inmmng [)J@FQL NeNEeG 6k nervous system (CNS).
Mcroglia are related to o%'ﬁ%r p agIocy]tg?c cel ['s including macr ophages
and dendritic cells. Mcroglia are thought to be highly nobile cells
that play nunmerous inportant roles in protecting the nervous system
They argcfbd8nd BRUINt to play a role in neurodegenerative disorders
such as Al zheiner's djsease, denentia, nultiple sclerosis and
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The non-radi oactive, vel.si 0 compound 2 is clainmed by ihe patent
Cani 1y Paft SR TpB i RReE R RRB R e a B gty nat Hsh craBRut by

t he patsehle ghantikdtiye arelyaised to US 6, 870, 069. Conpound 3 can be

synthesi zed by the al kyl ation, reaction of the phenol DAA1123 (4) with
j 1-brono-2-fluoro-ethane (5)] assshown in schene 1. The drawback of
the reaction is that @##he gn(“fﬂ.’éF]-l-brorm-Z-fluoro-ethane (5)
has to be synthesi zet MK fll uor onet hanesul f onsaur e- 2- br ono- et hyl
ester (6) prior phenol alKkylation (4 4 3). Due to the fact that the
18F i sotope has a haIf-I ¢ only 111 min it is a challenge to

produce [ 189-1-brono2-fl p- et hane (5) just in tine and to carry out
t he subsequent al kyl atio n good yield. The overall radi ochem cal
yield for this two-step sequence fﬁown in schene 1 is normally | ower
than 10 % yi el d.

Furthermore, it has been shown that the development of superior positron-emitting ligands,
like ["'C]DAA1106 (2) (c.g. Eur J Pharmacol. 1999 Apr 29;371(2-3):197-204 and Life Sci.
1999;64(16):1455-64) and ['®F]fluoroethyl-DAA1106 (3) (e.g. I. Nucl. Med., (2008), 47, 43-
50), for visualization of PBRs is possible: The compounds 2 and 3 have a higher binding
affinity to PBR and a higher accumulation in the brain than [“C]PKl 1195 (1),
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(3) schene | Attenpts have been made to synthesize conpound 3
directly by starting fromtosylate 7 (J. Med. Chem, (2004), 2228) by
18F | abel In a one-step procedure. The reaction was carried out

In
bet ween 80’&8&%’0132&. However, the radiochenical yiel d¥A&rE0HHPo148
reproduci ble (2% 60%. In addition pérification of [18943) from
react i drhemott-tadmaviiie vésien off tompednt 2iincdimeadybyothet patentnfauilyt redged to

5 gL Syl s BSR4 Y
(7) (3),8”eee 2 It is known fromliterature (Biorg. Med. Chem,

(2004), 12, 423) that compound 7 can be prepared from4 by al kyl ation
of 1, 2-bis-tosyl oxy-ethane which is comercially avail able (see

2SheT™ e SRR CTIRAN) SR o, i DA 1/
{**F]-1-bromo-2-fluoro-ethane (5) as shown in scheme 1. The drawback of the reaction is that
the reagent [ISF]-1-brom0-2-ﬂuoro-ethane (5) has to be synthesized from trifluoro-
methanesulfonsiure-2-bromo-ethyl ester (6) prior phenol alkylation (4 = 3). Due to the fact
that the '°F isotope has a half-life of only 111 min it is a challenge to produce ['*F]-1-bromo-
2-fluoro-ethane (5) just in time and to carry out the subsequent alkylation in good yield. The
overall radiochemical yield for this two-step sequence shown in scheme 1 is normally lower

than 10 % yield.
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Attempts have been made to synthesize compound 3 directly by starting from tosylate 7 (J.
Med. Chem., (2004), 2228) by B labeling in a one-step procedure. The reaction was carried
out between 80°C and 120°C. However, the radiochemical yields were not reproducible (2%-
60%). In addition purification of ['SF]-(3) from reaction mixture was often difficult since
many of the impurities resulting from the target and reaction greatly reduced the efficiency (J.

Med. Chem., (2004), 2228).



WO 2008/ 028533PCT/ EP2007/ 006148 4 Benzyl ether 8 is prepared in a
one-pot reaction fromnitro conpound 9 and al dehyde 10 (see schene
5). sc .tro conpound 9 is synthesized from di i 11)
and phenoﬁﬁggmﬁ@gk%%philic aromatic sybstitution reactf%#%@%gﬁ§gé£}
conmpound 10 is prepared from phenol 12 and benzyl brom de (see schene

6). (9) schene 6 It | d be useful to have a prgetical and
sufficient techni qué@sfor e synthesis of 18F-( i plonly one rather
than in two radigQChem.c teps. The profile of by- ducts needs to
be sinpl e enough that he desired product -t3)Tcan be purified
easily. In additiof r¢ wouhd be useful to ha nvefment synthetic
routes to conpounds in q?diates whi ch al | t he \qpe-step

| abel i ng towards 18 ) 5% F
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scheme 2

It is known from literature (Biorg. Med. Chem., (2004), 12, 423) that compound 7 can be

prepared from 4 by alkylation of 1,2-bis-tosyloxy-ethane which is commercially available

(see scheme 3).
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scheme 3

Compound 4 is prepared from benzyl ether 8 by catalytic hydrogenation (see scheme 4).
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Summary of invention The present invention provides novel conpounds
of Formula |I. The present invention provides novel conpounds of
For mul a II‘E(A%"?] m'&dg?;ntion further provi.des a novel pro‘irecstﬁar%omﬂsms
prepari ng acetyl - (5-fl uoro-2- 4
phenoxyphenyl) - am no) - met hyl ) - 4- met hoxyphenoxy) et hyl - 4- net hyl benzenes
ul f ona\ééﬂ%ﬂﬁt}ﬁha ITPRsPUEth e peppeldesntion iy mgoraemporndP and aldghde 10 (see
~invent }s&%rrfe ther provides a novel process of preparing

N ( 5- Fl'uor o- 2 phenoxyphenyl) -
N-(2-(2-[18F] fl uor oet hoxy) - 5- met hoxybenzyl ) acetanm de (3). Detail ed

Description of the Ipvention In a first aspect the present invention

Is directed to co unds of forrmula I:@ wherein Ris aRp -0S(0)2-L b)
chloro, c) br8 ) iodo . R, 2R0m 028533PCT/ EP20 06148 6 In
pr ef er r edreDRQON of corrpound F& rrula_]_l, Ro&s

caE = 1 0

(8) ) (10)

scheme §

Nitro compound 9 is synthesized from difluoride (11) and phenol by nucleophilic aromatic
substitution reaction. Whereas compound 10 is prepared from phenol 12 and benzy! bromide

(see scheme 6).
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It would be useful to have a practical and sufficient technique for the synthesis of '*F-(3) in

scheme 6

only one rather than in two radiochemical steps. The profile of by-products needs to be simple
enough so that the desired product 18F_(3) can be purified easily.
In addition it would be useful to have convenient synthetic routes to compounds amd

intermediates which allow the one-step labeling towards '*F-(3).



a) -0S(0)2-L b) bromo or c) chloro . In further preferred enbodi ments
of compounds of Fornmula I, Ris a) -0S(®)2-L or b) bromb. L is a)
branched or unbranched al kyl b) perhal o al kyl c¢) aral kyl d)

al kyl - phenyl e) (di- alkyl)-phenyl f) (tri- alkyl)-phenyl Q)

(al koxy-phenyl) h) (nitro-phenyl) i) (hal o-phenyl) j) naphtyl or k)
het er oar yl

Summary of invention

The present invention provides novel compounds of Formula I.

The present invention provides novel compounds of Formula II.

The invention further provides a novel process of preparing 2-(2((acetyl-(5-fluoro-2-
phenoxyphenyl)-amino)-methyl)-4-methoxyphenoxy)ethyl-4-methylbenzenesulfonate (7) and

compounds represented by Formula I or II.

The invention further provides a novel process of preparing N-(5-Fluoro-2-phenoxyphenyl)-
N-(2-(2-["*F]fluoroethoxy)-5-methoxybenzyl}acetamide (3).

Detailed Description of the Invention

In a first aspect the present invention is directed to compounds of formula I :

I
wherein
Ris
a) -OS(0),;-L
b) chloro,
¢) bromo or

d) iodo .



whereas L is not (para-nethyl)-phenyl. In preferred enbodi nents of
compounds of Formula I, Lis a) nmethyl b) trifluornethyl b)

nonaf | uorobutyl c¢) (nitro-phenyl) WD 2008/ 028533PCT/ EP2007/ 006148 7
d) (hal o- pHeagus»28s33 C1- 05 al kyl phenyl or 0 (2, 4, 6- Ct ri HCWHEPREIGGGLES
whereas L is not (para-nethyl)-phenyl¢ In further preferred

embodi 7R BieFeredd hHBRRKEHIS o RonfpRUAM & Formblails @) methyl b)
trifluornmethyl or c¢) nonafl uorobutyl A preferred series of conpounds
of Formula | include nesyloxy and brono derivatives having the

fol I owighg structures:

a) -0S(0)-L
b) bromo or

¢) chloro .

In further preferred embodiments of compounds of Formula I,

R is
a) -OS(0);-L or
b) bromo.
Lis
a) branched or unbranched alkyl
b) perhalo alkyl
c) aralkyl

d) alkyl-phenyl

e} (di- alkyl)-phenyl
) (tri- alkyl)-phenyl
2) (alkoxy-phenyl)
h) (nitro-phenyl)

i) (halo-phenyl)

J) naphtyl or

k) heteroaryl

whereas L is not (para-methyl)-phenyl.

In preferred embodiments of compounds of Formula I,
Lis

a) methyl

b) trifluormethyl

b) nonafluorobutyl

¢) (nitro-phenyl}



8 Il wherein Ais a) hydrogen b) SiRI3 ¢c) CH2-0 d) C(0)-Q ¢e)

C(0)0-E O -(R2-phenyl) g) -((R2)2-phenyl) h) tetrahydropyranyl i)

(1-al koxy)-al kyl j) (1-alkoxy)-cycloalkyl k) allyl or 1) tert-butyl.

I n pref er ved2emi9eRiBhent s of conpounds of Formula |1 A iRCT/EP2007/006148
7

d) (halo-phenyl)
e) C;-C; alkylphenyl or
f) (2,4,6-C;-Cs trialkyl)phenyl

whereas L is not (para-methyl)-phenyl.
In further preferred embodiments of cornpounds of Formula I,

Lis
a) methyl
b) trifluormethyl or

c¢) nonafluorobutyl

A preferred series of compounds of Formula I include mesyloxy and bromo derivatives
having the following structures:

-~

A 94
°N o
1%
C %

In a second aspect the present invention is directed to compounds of formula II which are

possible starting materials of compounds of formula I:



a) hydrogen b) SiRI3 ¢c) CH2-G d) tetrahydropyranyl e) allyl or O
tert-butyl. WO 2008/ 028533PCT/ EP2007/ 006148 9 a) hydrogen b) SiR 3
CH2- G d) tetrahydropyranyl or e) tert-butyl. Gis a) phenyl b)

al koxy c) Vb0 aeemgRphenyl d) nit ropher'I PCT/EP2007/006148

~
F N
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wherein

Alis
a) hydrogen
b) SiR';
c) CHz-G
d) C(0)-Q
e) C(O)O-E
£) ~(R*-phenyl)
£) =((R*)2-phenyl)
h) tetrahydropyranyl
i} (1-alkoxy)-alkyl
j) (1-alkoxy)-cycloalkyl
k) allyl or
1} tert-butyl.

In preferred embodiments of compounds of Formula II
Alis

a) hydrogen

b) SiR';

¢) CHy-G

d) tetrahydropyranyl

e) allyl or

f) tert-butyl.

In further preferred embodiments of compounds of Formula II,
Ais



e) hal ophenyl O di-hal ophenyl g) cyanophenyl h) p-biphenyl i)

acyl am nophenyl ) triphenyl k) (nmethoxyphenyl)phenyl 1)

di (et hoxyphenyl ) phenyl m a-naphtyl di phenyl or n) hydrogen In

pr ef err ed woR@aNAstt s of conpounds of Fornula |1, G is ROI/ERISNTHDCINS

met hoxy c) p-nethoxyphenyl d) p-nitrophenyl e) p-chlorophenyl or O

tri phenyl .agﬂyc{rg%érher preferred enbodi nents of conpounds of Formul a
WO 200

1 Gis 28533PCT/ EP2007/ 006148
b) SiR " ;
C) CH,-G
d) tetrahydropyranyl or

e) tert-butyl.

a) phenyl

b) alkoxy

c) dimethoxyphenyl

d) nitrophenyl

e) halophenyl

f) di-halopheny!

g) cyanophenyl

h) p-biphenyl

i) acylaminophenyl

) tripheny!

k) (methoxypheny!)pheny!
1) di(methoxyphenyl)phenyl
m) a-naphtyldiphenyl or
n) hydrogen

In preferred embodiments of compounds of Formula II,
Gis

a) phenyl

b) methoxy

c) p-methoxyphenyl

d) p-nitrophenyl

¢) p-chlorophenyl or

f) triphenyl .

In further preferred embodiments of compounds of Formula I1
G is



10 a) phenyl b) nmethoxy or c) p-nethoxyphenyl. Qis a) hydrogen b)
C1-05 branched or unbranched al kyl c) hal onethyl d) dihal onethyl e)
tri hal omet hyl O phenyl g) biphenyl h) triphenyl net hoxynmethyl or i)
phenoxynetW k008/018333r ef erred enbodi nent's of conpounds @FCTHEPRIVI0E1IE Q
is a) hydrogen b) nethyl c) phenyl or10d) phenoxynet hyl .

a) phenyl
b) methoxy or
c¢) p-methoxyphenyl.

a) hydrogen

b) C-Cs branched or unbranched alkyl
¢) halomethyl

d) dihalomethy}

e) trihalomethyl

f) phenyl

g) biphenyl

h) triphenylmethoxymethyl or

i) phenoxymethyl .

In preferred embodiments of compounds of Formula II
Qis

a) hydrogen

b) methyl

c) phenyl or

d) phenoxymethyl.

In further preferred embodiments of compounds of Formula II,
Qis

a) is methyl

b} phenyl.

Eis
a) lower branched or unbranched alkyl
b} methoxymethyl
¢} vinyl
d) allyl
e} benzyl
f) methoxyphenyl



In further preferred enbodi nents of conpounds of Formula Il, Qis a)
Is methyl b) phenyl. Eis a) |ower branched or unbranched al kyl b)
nmet hoxynmet hyl c¢) vinyl d) allyl e) benzyl 0 nethoxyphenyl WO

2008/ 028538¢CBEREEE0D7/ 006148 11 g) di met hoxyphenyl or PCTEPROGGHBEHS |
In preferred enbodi nents of conpoundsllof Forrmula Il, E is a) nethyl
b) tert-but ) dimethoxyphenyl or

h) nitrophenyl
In preferred embodiments of compounds of Formula I,

Eis
a) methyl
b) tert-butyl
¢) methoxymethyl or
d) phenyl

In further preferred embodiments of compounds of Formula II,
Eis

a) methyl

c} tert-butyl

b) phenyl

R! is independently from eachother
a) lower branched or unbranched alkyl
b) phenyl or
¢) benzyl and

[n preferred embodiments of compounds of Formula II,
R' is independently from each other

a) methyl

b) ethyl

¢) isopropyl

d) tert-butyl

e) phenyl or

f) benzyl

In further preferred embodiments of compounds of Formula II,
R! is independently from each other

a) methyl



c) nethoxynethyl or d) phenyl In further preferred enbodi nents of
conmpounds of Formula Il, Eis a) nmethyl c) tert-butyl b) phenyl R is
I ndependently from eachot her a) | ower branched or unbranched al kyl b)
phenyl or V02098028533 and | n preferred enbodi nents of coRpEERPI7/OF6148
Formula 11, R is independently fromleach other a) nethyl b) ethyl c)
i sopropyl d) tegi- butyl e) phenyl or f) benzyl

¢) isopropyl
d) tert-butyl or
e) phenyl

R? is independently from each other
a) methoxy
b) nitro
c) haloor

d) cyano

In preferred embodiments of compounds of Formula II,
R? is independently from each other

a) methoxy

b) nitro

¢) chloro

In further preferred embodiments of compounds of Formula II,
R? is independently from each other
a) methoxy

b) nitro

A preferred series of compounds of Formula II include derivatives having the following

structures:

e LU
OH 0" ~o” 0" o



In further preferred enbodi ments of conpounds of Fornula Il, R is

I ndependently from each other a) nethyl WO

2008/ 028533PCT/ EP2007/ 006148 12 b) ethyl c¢) isopropyl tert-buty

or e) phenyP 28802833 hdependent | y fron1each ot her a) net %VQHVmWﬂﬂ§o
c) halo or d) cyano In preferred enmboldi ment s of conpounds of Fornul a

1, R2 is indepen tly fromeach ot hery-a) nmethoxy b) nitro chloro
In further eferr d enmbodi ments of co ounds of Fornuba 1, S
|ndependently ach other

o o’ ‘1\ 5

As used in the specification and appended claims unless specified to the contrary, the term
“lower un-branched or branched alkyl” shall have the following meaning: a substituted or
unsubstituted, straight or branched chain monovalent or divalent radical consisting
substantially of carbon and hydrogen, containing no unsaturation and having from one to
eight carbon atoms, e.g. but not limited to methyl, ethyl, n-propyl, n-pentyl, 1,1-dimethylethyl
(t-butyl), n-heptyl, and the like.

The term "aryl" as employed herein by itself or as part of another group refers to monocyclic
or bicyclic aromatic groups containing from 6 to 12 carbons in the ring portion, preferably 6-
10 carbons in the ring portion, such as phenyl, naphthyl or tetrahydronaphthyl.

The term “heteroaryl” as employed herein refers to groups having 5 to 14 ring atoms; 6, 10 or
14 IT (pi) electrons shared in a cyclic array; and containing carbon atoms and 1, 2, 3 or 4
oxygen, nitrogen or sulfur heteroatoms (where examples of heteroaryl groups are: thienyl,

benzo[b]thienyl, naphtho[2,3-b]thienyl, thianthrenyl, furyl, pyranyl, isobenzofuranyl,



a) nmethoxy b) nitro A preferred series of conpounds of Formula II

i nclude derivatives having the follow nig structures: WO

2008/ 028533PCT/ EP2007/ 006148 13 As used in the specification and
appended cl ainms unless specified to the contrary, the term"| ower

un- br ahetredaaylprdmaheylalxagthengh aibentratiiinyhe Z%HJmmAylmgpmm nignidagolyl,

substitute r substi t.ut.ed, .str.aight .qor .br.anched. chai n
or i vBVEREY e Rty P TRURKY TSR GFCRAr SRR bRl
cont ai Ridas1N0 indigatir ablhfylandHguindBzihyIo M isftfikddylei ofifindlgl, boshtiedlcximyl,

e.g. but rot limtéd to methyl, ethyl, _n-ﬁr o%)e/l . D-pentyl, _
1, 1- di maplithyretingll quinabelingll,) sinnolingpt ptetidianl 4aecarbagelylTrrbezalyh cabglinyl,

as enplpyed, hetein by.itself or as par r - refe .
mnocy@ﬁ%{l}?nglrrﬁbrfyéycIafv’ladlgylgnaﬁnén lg}n u‘pstplcjzgﬂ;l g?%lglﬂg’ f%(i)lrg#‘]%lr{yg 1%5%%&013[1’
car bonghédbihikAnyll RExBRIY | Riazafylehe baBokaginyll@oggs)bons in the ring
portion, such as phenyl, naphthyl or tetrahydronaphthyl. The ter n%
"het er &ba ghiral gentehey wipder e phan spwedc cenigis pEEeH AR arrympopad dopoFqipgto
at ons; 6 or. (140 L1 j 0 r LN |16 586 MaYnt:

cont a AOBE4 R dh 0% s pullhy, By Bl B SRR GRubllBnfeh Sh G cRluiofE, and
het er odisBeoistieie exaifiindsd 6f bbebesredhyleing ICougouadecorttainigyd chiral center
benzo[ b] t hi enyl , naphtho[ 2, 3-b]thi enyl,  thi an{ hren%/l , furta/l , Q}\{rar%l -
i soben i e wief|as raqumisIRXGIE L5 a5 1an RARERRSARLLY eaR g pxture or'the racemic
phepox?x{i;&u‘r@wa bo e pMhtel @%ﬂkﬁ’d\%{t chifb &z dVdn inBNARAL b¥dntiomer maybe
pyridyl,  pyr az?’nyl o pyrim é]lgny . pyri dea2| yl', indoli zinyl,

i soi ndakad alodbt imdadeglin whithl gompounda havey hpsapuraied ydarbot-Fagopm bpidsi dguble

o ol ol B P a2 AL 2P LSl SRR b coses

phenantlyel-dh empodcld Ty exisP e | tHhtenRMmt . foRhENalthhiD Ikeydnol RE@BREEsN Wach
i sot hi azolyl, pﬁ%noth|a2|nyl, i soxazol yl, furazanyl and phenoxazi nyl .

gr oups autétherae firinr ialcontentpdatedas being Haelufled within his inyention) whetkasregsting in
' 0 rding.to Formula | or Il of the present

present in a conmpound..ac

i nvent ieBW?IbQF‘in qré’r“?‘f@nBFarg ch Opgg%g}*, i ncl udi ng enantioners and

di astereoi soners, are intended to be covered herein. Conpounds
containing._a chiral, center nay be uged as, racem c m xture or a
enant i dfngrthird |aspect s BIRER AENLPR 1D A iy Poa%é’rﬁ%ssnﬂ']s‘z%?Pé’*ﬂﬂﬁf'@i(acayl'@'
separ a 15143d &ﬁJph-@w WRidof UM e S ARk yBRelcRGiothdual  enanti omer
maybe h@g&é’glpgn%. ne ases1 iﬁ Wm}gﬁ corrpoa%ds hgz/e )gnsaturat ed

car bon-methylbenzenexitfone berhaodpouhbtdprashaicd by Foyuated onHrharacterized by
trans-i soners ar i thi.n the sco t hi s,J nvention. In cases

wher ei ﬁiéﬁ‘ﬁ’&ﬁﬂ?'%ya %gfo?lﬁmfrﬁqfﬁjﬂlé’ﬁqﬂmbr nms, such as keto-enol
tautoners, each tautoneric formis contenplated as being included
within this invention whether gexisti in equilibriumor

predom nantly in one form In a aspect the present invention is
directed to a process for prepar -(2((acetyl - (5-

f 1 uor o- 2- phenoxypheny1l) - am no) - net'hyl¥ - 4- net hoxyphenoxy) et hyl - 4-

met hyl benzenesul fonate (7) or a conpg®Qd represented by Fornmula | or

Il characterized by a) reductively kyl ating a conpound of fornula
(N

111

with an aldehyde of formula IV



wi th an al dehyde of forrmula IV WD 2008/ 028533PCT/ EP2007/ 006148 15

| V and subsequent N-acetyl ation,

formula V: with an electrophile of fornmula Vi
N- acet yl atwomos/edsss kyl ati on of phenol
2008/ 028533PCT/ EP2007/ 006148 16 el ect¥dophile of fornmula VI

Oa

and subsequent N-acetylation,

b) N-alkylating an aniline of formula V:

b) N-al kylating an aniline of
and subsequent
4 with an

VI
-~

o)

L,

v

with an electrophile of formula VI

and subsequent N-acetylation,

c¢) alkylation of phenol 4 with an

o)

F N
O

4

WO PCT/EP2007/006148

O



d) N-al kylating of the conpound of forrmula VIII wth an electrophile
of formula VI. wherein X is a) nitro or b) amno and Zis a) R b)
tosyloxy or ¢) O A and whereas R and A are above-defined. In

pr ef er r ed vemrbmwsip2se3st s of conpounds of forrmula VI, Z i $CAEP2007/006148
met hanesul phonyl oxy b) trifl uoronet haasul phonyl oxy c)

nonaf | uor obut anesul f onyl oxy d) tosyloxy e) brono 00-A

electrophile of formula VII
R 7 z

Vil

or

d) N-alkylating of the compound of formula VIII

with an electrophile of formula V1.

wherein
Xis a)nitro or

b) amino and

Zis
a)R
b) tosyloxy or
¢) O-A and

whereas R and A are above-defined .

In preferred embodiments of compounds of formula VII,
Zis

a) methanesulphonyloxy

b) trifluoromethansulphonyloxy

¢) nonafluorobutanesulfonyloxy

d) tosyloxy

¢) bromo

f) 0-A



WO 2008/ 028533PCT/ EP2007/ 006148 17 whereas A is above-defined. In
further preferred enbodi nents of conpounds of formula VI, Zis a)
nmet hanesul phonyl oxy b) trifl uoromet hansul phonyl oxy c)

nonaf | uor abot@neIsx onyl oxy d) tosyloxy e) brono 1) hydCaEm00g006148
(tert-butyl dinmethyl) silyloxy h) (tri7i sopropyl) silyloxy i) phenyl
) tetrahydropyranyl or k) tert-butyl. In further preferred

enbodi nents of conpounds of formula VII, Z is a) nethanesul phonyl oxy
whereas A is above-defined .

In further preferred embodiments of compounds of formula VII,
Zis
a) methanesulphonyloxy
b} trifluoromethansulphonyloxy
¢) nonafluorobutanesulfonyloxy
d) tosyloxy
¢) bromo
f) hydroxyl
g) (tert-butyl dimethyl) silyloxy
h) (triisopropyl) silyloxy
i) phenyl
j) tetrahydropyranyl or
k) tert-butyl.

In further preferred embodiments of compounds of formula VII,
Zis
a) methanesulphonyloxy
b) trifluoromethansulphonyloxy
¢) nonafluorobutanesulfonyloxy
d) tosyloxy
e) bromo
1) hydroxyl
g) (tert-butyl dimethyl) silyloxy
h) (trtisopropyl) silyloxy
i) phenyl-methyl)oxy
i) (2-tetrahydropyranyl)oxy 1, or
kk) tert-butyloxy.

R is
a) Ror
b) tosyloxy



b) trifluoronethansul phonyl oxy c¢) nonafl uor obut anesul f onyl oxy d)
tosyloxy e) brono f) hydroxyl g) (tert-butyl dinmethyl) silyloxy h)
(triisopropyl) silyloxy ii) phenyl-nmethyl)oxy jj)

(2-t et rahydd 2099028838 ) oxy 1, or 1d() tert-butyloxy. R3 PETEP2R7/6(6148)
t osyl oxy WD 2008/ 028533PCT/ EP2007/ 008148 18 whereas R i s
above-defined. In preferred enbodi nents of conpounds of fornula VI,

R3 is a) R whereas R i s above-defined.
whereas R is above-defined .

In preferred embodiments of compounds of formula VI,
R’is

a) R

whereas R is above-defined .

The above mentioned processes of forming compound 7 or a compound of formula I and II

avoid the laborious protecting group strategy as it is shown in scheme 4 and 6 and as it was

reported e.g. in Biorg. Med. Chem., (2004), 12, 423. In this mentioned publication the phenol

protecting “benzyl” has to be installed and deprotected within a relatively short sequence. The

third aspect of the present invention provides a more convergent approach to synthesize a

suited precursor for the later radiofluorination reaction.

A forth aspect of the invention is directed to a process of preparing compound 3 which is

characterized by the nucleophilic '*F radiofluorination of compound 7 or a compound of

formula 1 in only one radiochemical step. In contrast to the published one-step '8g Jabelling

procedure (J. Med. Chem., (2004), 2228) the forth aspect of the present invention provides

additional starting materials and/or new parameters which allow the '8F fluorination towards

N-(S-Fluoro-Z-phenoxyphenyl)—N—(2-(2-['sF]ﬂuoroethoxy)-S-methoxybenzyl)acetam.ide

without generating a disadvantageous amount of by-products which are costly or difficult to

separate. The present invention comprises an approach for the nucleophilic

radiofluorination ~ towards N—(S-FIuoro-2-phenoxyphenyl)-N—(2-(2-[1sF]ﬂuoroethoxy)-S-

methoxybenzyl)acetamide (3) which is characterized by use of starting materials represented

by
a) compound 7 and '3F anions which are reacted at temperatures in the range of from 121°C-
160°C and, optionally, subsequent use of acid,

or

b) compounds of formula [ and 18F anions which are reacted

at temperatures in the range of from 50°C to 160°C.



The above nentioned processes of form ng conpound 7 or a conpound of
formula | and Il avoid the | aborious protecting group strategy as it
is shown in schene 4 and 6 and as it was reported e.g. in Biorg. Med.
Chem , (260#)008488533423. I n this nentioned publication PREERRONIc148
protecting "benzyl" has to be instal lited and deprotected within a
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subseque se oll m neral acids with concentrations between 2 N - 6
N,or b) c undsjgf formula | and 18F anions which are reacted at

t enper at ur eg=hn t hesr ange of from85C to 140C. The objects of the
present inv ion are al so solved by a process of preparing conmpound
3 (3) charactergzed by

characterized by

a) reacting compound 7



a)reacting conpound 7 20 wth 18F anions, at tenperatures in the
range of from 121C to 160C, and, optional |y, upon obtai nnent of

conpou

nd 3, dddition of acid, O b)reacting a conpound of forrmula I,

as descri bed above with 18F anions at tenperatures in the range of
from50C to 160Gy~ n one enbodi nent, a) conpound 7 is reacted with
18F anions @t _.tenperatures in the range of from 121C to 150C, and,
optionally, po btai nnent of compound 3, at |east one mneral acid

havi ngF atl on he range of from0.5N-6N is added, O b)
a conpou reacted with 18F anions at tenperatures in
t he range of fron175§ 50C. Preferably, a)conpound 7 is reacted

with 18F a S, at°t‘brrperatures in the range of from 121C to 140C
and, option Y@ upon obtai nment of conpound 3, at |east one m neral
aci d havi ng a concentratlon in the range of from2N-6N is added, 21
b)a conmpound of forrmula | is reacted with 18F anions

with '°F anions,
at temperatures in the range of from 121°C to 160°C, and, optionally, upon obtainment of
compound 3, addition of acid,

or

b) reacting a compound of formula I, as described above with '8F anions at temperatures

in the range of from 50°C to 160°C.

In one embodiment,

a) compound 7 is reacted with 8% anions at temperatures in the range of from 121°C to
150°C, and, optionally, upon obtainment of compound 3, at least one mineral acid having a
concentration in the range of from 0.5N-6N is added,

or

b} a compound of formula I is reacted with '®F anions at temperatures in the range of

from 75°C to 150°C.

Preferably,

a) compound 7 is reacted with 8% anions, at temperatures in the range of from 121°C to
140°C and, optionally, upon obtainment of compound 3, at least one mineral acid having a

concentration in the range of from 2N-6N is added,

or



at tenperatures in the range of from85C to 140C. In one enbodi nent
in each of the reactions a) and b), thg;reaction with 18F anions is
conducted over a period in the range of from1 to 60 m nutes,
preferably 5 to 50 m nutes, nore preferably 10 to 40 mi nutes. The
objects of the present invention are also solved by a conposition
conprising a conmpound according to Fornmula I, preferably as descri bed
above, pand Acafgsiiaee idinad I i rextebyab!‘® amimsi er or diluent. The
objects of the present inventi ongé'\re ‘Ilgrtherm)re solved by a kit
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phosphoni um carbonate as base. Water and/or al cohol can be invol ved
in such a reaction as co-solvent. The radi ofl uorination reactions are
condycted for one to 60 m nutes. Preferred reaction tines are five to
50 m nut esyo fougodesys preferred reaction tinmes are 10 toPCU/ERRGS7/006148
(13_)(3) schene 7 V\D 2008/ 028533PCT/ E®P2007/ 006148 24 111 ;. Hew

radi o-f hi%QH@EQﬁ%ﬁ;%@kgprol:&s b8 brdphHAg LAARAAA 31 thederdn (AMMAEInSRirE) acid

reactioh tim a

having a concentration in the range of form 0.5 N-6N” is used, this is meant to refer to a
scenario, wherein the at least one mineral acid has a concentration in the indicated range.
However, this term should also be understood as encompassing a scenario wherein more than
one mineral acid is used, e.g. a mixture of several mineral acids, and the total acid
concentration, i.e. the sum of all individual mineral acid concentrations is in the indicated
range of from 0.5 N-6N.

The provision of '°F anions is known to someone skilled in the art and in one embodiment is
achieved by providing aqueous H'®F to which a base, for example in the form of potassium
carbonate or tetra alkyl ammonium carbonate is added. The aqueous H"¥F may be obtained

from a synchrotron.

It is important that a radiofluorination causes as little by-products as possible in order to avoid
a difficult purification of the desired product.

As depicted in scheme 7 a compound of formula I, e.g. compound 13, can be radio-fluorinated
to obtain the desired product 3 (see fig la). The reaction causes less non-radioactive by-
products (see fig. 1b) compared to a reaction in which compound 7 is converted to 3 at any
temperature (compare fig. 2b with 3b and 4b as example). Compound 7 as starting material
shows surprisingly also an improved profile of by-products regarding radiofluorination by
treatment with '®F anion if the temperature is above 120°C (compare Fig 2b with 4b). If one
compares the nucleophilic radiofluorination reaction of a compound of formula I with
compound 7 it is obvious that radiofluorinations of compounds of formula I can be conducted
at all temperatures (see e.g. fig. 5a and 5b). The radiofluorination reaction can be carried out,
for example in a typical reaction vessel {e.g. Wheaton vial} which is known to someone
skilled in the art, or in a microreactor. The reaction can be heated by typical methods, e.g. oil
bath, heating block or microwave. Furthermore it can be useful to add acid to the crude
product or to the reaction mixture after the radiofluorinations of compound 7 or of compounds
of formula I towards compound 3 has been carried out. The treatment with acid can lead
surprisingly to an improved profile of by-products.

The radiofluorination reactions are carried out in dimethylformamide with potassium
carbonate as base and “kryptofix” as crown-ether. But also other solvents can be used which
are well known to experts. These possible conditions include, but are not limited to:

dimethylsulfoxid and acetonitril as solvent and tetraalkyl ammonium and tertraalkyl
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phosphonium carbonate as base. Water and/or alcohol can be involved in such a reaction as
co-solvent. The radiofluorination reactions are conducted for one to 60 minutes. Preferred

reaction times are five to 50 minutes. Further preferred reaction times are 10 to 40 min.
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8E fluorination
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HPLC UV-chromatogram  Fig. 2b
F fluorination

7 => 3 (crude)

30 min reaction time at 130°C
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HPLC radio-chromatogram Fig. 3a
1BF fluorination

7 = 3 (crude)

30 min reaction time at 100°C
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HPLC UV-chromatogram Fig. 3b
"¢ fluorination

7 - 3 (crude)

30 min reaction time at 100°C
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HPLC radio-chromatogram Fig. d4a
BF fluorination

7 = 3 (crude)

30 min reaction time at 70°C
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HPLC UV.-chromatogram Fig, 4b
®E fluorination

7 -> 3 (crude)

? 30 min reaction time at 70°C

- HPLC radio-chromatogram Fig. 5a
1 '8¢ fluorination
- 13 > 3 (crude)
n 30 min reaction time at 110°C
-1 3 .
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- 3 HPLC UV-chromatogram Fig. Sb
- E fluorination

13 2> 3 (crude)
- 30 min reaction time at 110°C

Scheme 8 depicts an example of a synthetic route for forming a compound of formula I via a

compound of formula II:
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Compound 4 (J. Med. Chem.; 47; 9; (2004); 2228 — 2235) can be alkylated by use of e.g.
benzyl protected bromoethano! (Bioorg. Med. Chem. Lett.; 15; 22; (2005); 4989 — 4993),
potassium carbonate and sodium iodide in dimethylformamide to obtain ether 15. But also
other bases, including but not limited to caesium or sodium carbonate, sodium hydroxid,
potassium hydroxid, lithium hydroxid, tetra-alkyl hydroxid, sodium hydrid and other solvents,
including but not limited to acetone, tetrahydrofuran, eventually mixed with water, are
possible. Compound 15 is deprotected by heterogencous catalysis and hydrogen. Suited
reaction conditions are e.g. palladium on carbon and isopropanol. Other possible reagents and
solvents for this kind of reaction of deprotection are known to experts and listed in T. Greene,
“Protective Groups in Organic Synthesis”, Wiley & Sons, 1999. The resulting alcohol 13 is
then converted to compound 16 by use of eg mesylchloride, triethylamin and
dichloromethane. Other possible solvents and bases including but not limited to, are

dichloroethane, ethers, ethy! acetate, diisopropyl ethyl amine, DABCO ect.

Scheme 9 depicts another example of a synthetic route for forming a compound of Formula 1.
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Pherol 4 can be alkylated by use of 1,2-bis-methanesulfonyloxy-ethane (J. Med. Chem.; 47;
17; (2004); 4300 — 4315), potassium carbonate and sodium iodide in dimethylformamide to
obtain mesylate 13. But also other bases, including but not limited to caesium or sodium
carbonate, sodium hydroxid, potassium hydroxid, lithium hydroxid, tetraalkyl hydroxid,
sodium hydrid and other solvents, including but not limited to acetone, tetrahydrofuran,

eventually mixed with water, are possible.

Scheme 10 depicts another example of a synthetic route for reductively N-alkylation forming

a compound of Formula I via a compound of formula I1I:
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scheme 10

Nitro-compound 9 is reduced to the corresponding aniline 18. A possible reducing agent for
this reaction is hydrogen with palladium on carbon. Aniline 18 is converted in a reductive
amination reaction with tris-acetoxy sodium borohydrid in dichloromethane and aldehyde 21
and subsequent acetylation with aceticacid anhydride to obtain the acetylated secondary
aniline 22. Other useful reducing agents are well-known to experts: e.g. sodium cyano
borohydrid in methanol or hydrogen and heterogenous catalysts (e.g. palladium on carbon
(Bioorg. Med. Chem. Lett.; 15; 22; 2005; 4989 — 4993) or platinum oxide), dibutyl tin
chloride and phenyl silane (Org. Lett.; 25; 2005; 5653 — 5656). Deprotection of the
tetrahydropyranyl ether 22 under acidic conditions with tosyl acid in methanol resulted in
alcohol 16. The subsequent mesylation towards compound 13 has already been described in

scheme 8.
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Scheme 11 depicts another synthetic route for forming a compound of Formula I via the

reductive N-alkylation of a compound of formula IIT and an aldehyde of formula IV.
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scheme 11

Aniline 18 (comp. formula V) can be converted in a reductive amination reaction with tris-
acetoxy sodium borohydrid and acetic acid in dichloromethane and aldehyde 23 and
subsequent acetylation, e.g. with acetic acid anhydride, to obtain the acetylated secondary
aniline 13. Other useful reducing agents are well-known to experts: e.g. sodium cyano
borohydrid in methanol or hydrogen and heterogenous catalysts (e.g. palladium on carbon
(Bioorg. Med. Chem. Lett.; 15; 22; (2005); 4989 — 4993) or platinum oxide), dibutyl tin
chloride and phenyl silane (Org. Lett.; 25; (2005); 5653 — 5656). Aldehyde 23 is prepared in
an alkylation reaction with commercially available phenol 19 and 1,2-bis-
methanesulfonyloxy-ethane (J. Med. Chem.; 47; 17; (2004); 4300 — 4315) by use of
potassium carbonate and in dimethylformamide. But also other bases, including but not
limited to caesium or sodium carbonate, sodium hydroxid, potassium hydroxid, lithium
hydroxid, tetraalkyl hydroxid, sodium hydrid and other solvents, including but not limited to

acetone, tetrahydrofuran, eventually mixed with water, are possible .

Scheme 12 depicts a very similar synthetic route for forming compound 7 via the reductive

N-alkylation of a compound of formula IIT and an aldehyde of formula IV.
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resul ti ngo T3 is the conv= ted to conpound 16 by use of e.g.
mesyl chl ori degy t r| et hyl am n° ,’:Itoromet hane. O her possible

sol vents and bases incl udi ng ot limted to, are dichl oroethane,

ethers, ethyd) acetate, di (Zsbpropyl et hyl am ne, DABCO ect. Schene 9
depi cts another exanple of a synthetic route for formng a conpound

of Formul a | scheme 12

Scheme 13 depicts another synthetic route for forming a compound of formula I from a
compound of formula II whereas bromide 25 is suited as precursor (starting material) for the

nucleophilic '*F-radiofluorination reaction towards compound 3.

é L., é 1,

{25)
scheme 13
Alcohol 16 is converted to the corresponding bromide 25 by methods which are well known

to experts. For example alcohol 16 is treated with triphenylphosphin and tetrabromomethane

in dichloromethane to obtain bromide 25.

Scheme 14 depicts an example for a synthetic route for forming a compound of formula I or II
by use of a compound of formula V and an electrophile of formula VI and subsequent N-

acetylation.



~

WD 2008/ 028533PCT/ EP2007/ 006148 27 scheme 9 Phenol 4 can be
al kyl ated by use of 1, 2-bis-nethanesul f®nyl oxy-ethane (J. Med. Chem;
47; 17; (2004); 4300 - 4315), potassium carbonate and sodi um i odi de
in dinethylformam de to obtain nesylate 13. But al so other bases,

i ncluding but not linmted to caesiumor sodi um carbonate, sodium

hydr oxi d, potassi um hydroxid, lithiumh ﬂrox'ge t et r aagyl dr oxi d,
sodi um hydrid apd.oiNwer sol vents, incl yeh.ng (it ngt Ii;f?e 0
acetone, tetrahyfrdfuran, eventudly d mpfhomafg;;[a e possi bl e.
Schenme 10 depi ct s¥arnot her exanpleﬁgf a $ynthetic ro or
reductively Nal kylzts on formng a conp8 nd of Fornul a Vi a
conpound of formnul | schenme 10 Nitrosgonpound 9 i eduegetpt o

t he corresponding aniline 18. A possibl e ckduci ng agent quwth|s
reaction is hydrofféh with pall adi um on carbon. Aniline 18'i¢
converted in a reductive amnatiop reac4ion with tris-acetoxy sodi um
borohydrid in dichloronethane an aldfzgde 21 and subsequent
acetylation with acgticacid an i de obtain the acetyl ated
secondary aniline O—herH reduci ng agents are well-known to
experts: e.g. di cyano borohydrid in nethanol or hydrogen and

het er ogenous catal y§ts (e.qg. pallag;un1on carbon (Bioorg. Med. Chem
Lett.; 15; 22; 200%& 4989 - 4%@%) pl ati num oxi de), dibutyl tin
chloride and phenyfsilane (Org. Lett.; 25; 2005; 5653 - 5656).
Deprotection of the tetrahydropyranyl ether 22 under acidic

conditions with tosyfe8Ei4 in methanol resulted in al cohol 16. The
subsequent mesyl ation towards conpound 13 has al ready been descri bed
in schene 8. 29 Schene 11 depicts another synthetic route for

for m noyR1;&01PRUMEVIRED 59 b8Hnsylat¥i3a. Tﬂ@alkfﬂ’d@ﬁ isvig ghtyaklerhiad dRNo%he thore
conpound of fornmula Il and an al dehyde of fornula V. schene 11

Ani | i nectigtgdcloenzyli¢ tnaminigagryp. CarbsdspertoNwasetykation iwith aestio etidvahydride or by

am natign reaction with tr.isaceto sodi um bor phydr.id and aceti.c id
" G cr GRESIARR AR bR HiE MR D OB U, B S PaCa g B
W th ag@dshiated8l ¢ teMyeducEf thonRBflalich tdaetidr et Wsall@ob 26 ®dapial methods
aniline 13. Qher useful reducing agents are well-known to experts:

e.g. sodithmaey arll-arvonyiar peperts. Rds-plgplel (36) hoalr bgepreatrgd nEear phennduds

cataly . Il adi ur y . to. o
22: (5Ot 2R RRiol B Rflnced) Al Bt vl wim 3 deayd
phenyl gsiupaine2-péstign (&.g1 2-bromdd-ethaddl) bomp SBhrthaco BA589i.; 14t AEIBPYie] 523176 and
prepared in an al kylation reactjon with conmercially avail abl e phenol
T and TEODBFAHaP AP AN oXSet hane (3. Med. Chem : 47: 17

(2004); 4300 - 4315) by use of potassium carbonate and in

di met hyl f ormam de. But al so ot her bases, including but not limted to
caesi URcRémS 99 défichadband e ftalé YRHMA bidfor POBRS b WohIPBERPSF Gormula T
l'i thi um hydroxid, tetraal Kyl hydroxid, sodium hydrid and ot her

sol ventsd [{Indyudisagobua eropaundi pédformubic &{ldheandt enr glegttopifiler axf, formula
eventthIy m xed with water, are possible. schene 12 Schene 13
depi ct s "anot her synthetic route for form ng a conpound of formula I
froma conmpound of fornula Il whereas bromide 25 is suited as
precursor (starting material) for the nucleophilic
18F-radi of l uori nati on reaction towards conpound 3.




schenme 13 Al cohoF 16 is converted to the correspondi ng brom de 25 by
met hods which are well known to expertsi3z For exanple alcohol 16 is
treated with triphenyl phosphin and tetrabrononet hane in

di chl oronet hane to obtain brom de 25. Schenme 14 depicts an exanpl e
for a synthetic route for forniﬁq/a conmpound of forrmula | or Il by
use of a conp nef  formul e an el ectrophile of fornuja VI]and
subsequent Nac ation. _ 31 sche i i's alkjﬁét by
bi s-mesyl ate 32. fhe al kyl ation i}s highly selectiye due” e
activated benzyl!.'leaving grou ubsequent N-acetylatio it h © N
acetic acid anhydrfde or by ot her~acetyl ati ng agents which \Lcﬁ—<
wel | -known to euperts resulted i&7conpound 13. Bisnesyl ate IS thex~
product of the mesylation reactioﬁ of bis-al cohol |26 by typi cal

net hods which are well-known to experts. Bis-alcohol (26) can he)y .
prepared fr phenol 33 (Rarechen) th 2-chl oro-ethanol or anot her
2-substitut &d et hanol rivative w a | eavi ng gn in 2-postion
(e.g9. Zpbr - etthan I@FanﬁeréP Ed. Sci.;Pdrx1959); 159, 170
and Tetrahefron; 59; 2%\ 2003; 54570¢ 5%68). Scheme. 1 epi cts an
exanpl e for®the synthétic route for flo gk?g a conpou %m formul a

and || by@ise of a comgpound of fopaul & | and gﬁ’el ophi |l e of
formula VI. schene 15 Conpound 18 is acetylated by standard nethods
usi ng acet anhydri edemrid pyridi ne. The phenol functionality of
conmpound 33 is alkylated with bromde 28 (J. Med. Chem; 47; 25;

2004; 6124 - 6127) using caesiumcarbonate as base and DMF as _ |
sol ventComgpund | Ko 1o aersylated sy sendasdtmetbads Haing gisstanhdriigsandypyridine. The

i ncl udi i m t. i i n 9.
sodi umPene o8ty it fa RS 1O SMBE BI HiBhfe SO, WL REREN R 25
29 i s 2004 6ided Gl 7 AusiAppsiun eadibhan "asttaise angd @ME a30solwenh But also other
tetra-bro met hane, and tri phenyl phosphine in tetrahydrofuran. Am de

27 is g’éﬁr}%ﬂ‘fﬁ@éﬁéﬂlﬁwapﬁ%é’éﬁ H?ﬁs'%’s]ﬁg?‘? P bquﬁloédan‘é‘ﬁ%g{ PPlgtsiyn fapgpnate,
brom dgo@lnf Qriihad E‘od%ﬁ’rm%ﬂge,gét{ash-gﬁﬁ)fﬁ'ﬂahﬁhd 95@%iﬁﬁﬂ-ﬁﬁ@5‘e§2 ic alcohol 29 is

deprotected toward$ conmpound I ene 8) using elther d or

fl uori decramadsin rane “@gpptletreatipuli dburampgundg 30amatho gatssbromo] metiane and
Chem $Soc,. ; 8; ,13;. 2006; 4356 -4364.).". erinental. Part ' Gener.al
or ocedmEIRYER R P P i ATUls /s FoBS AN DU ph . PEGIGe in THF
2- br omyn@ khanaled witll Bréam@ie 30t abtalf carnal 3deThy/atyl Yot 30 depkdte&fd
m dry DMF was added 35 nmol caesi um carbonate at "0C. The reaction

m xt ur éowerds sempewnd ¥o(sconerd husias eimslacl grfncestsieadions br 6o tattahygpiuran
di ssol yved in,1 i.s added. ) P, . I, jon mxture is
StirreXﬁ?a%ﬁEﬁgugkJﬁ%ﬁ%éﬁgwlgggwﬁégﬁgg?g%ﬁﬂé?gTﬁgﬁg | vent is

evaporated and the residue is diluted with ethyl acetate and water.
The organi ¢ phase is separated. The aqueous phase is extracted three

tines \Eﬁﬁeﬁiﬁgﬂta@wﬁte. The conbi ned organi ¢ phases were washed
with brine, dried with nmagnesi um sul phate and were evaporated. The

r esi duéQGgasrabprocdduegiAl{glkslakion _af pﬂrﬂrmhﬂﬁb.gttiaﬁwithl §i-pytected 2-bromo ethanols):
25838/} 8?@%@%@%@3@%@2%3!@ éb lr'lr{rr?osl) a}ﬁ 69 rrr?lddr)e/ T)tMF wvgls)added 35 mmol caesium

carbonate at 0°C. The reaction mixture was stirred for 30 min. 35 mmol O-protected 2-bromo-

ethanol is dissolved in 10 ml DMF is added dropwisly. The reaction mixture is stirred for 10-
16 hours at room temperature. The solvent is evaporated and the residue is diluted with ethyl
acetate and water. The organic phase is separated. The aqueous phase is extracted three times
with ethyl acetate. The combined organic phases were washed with brine, dried with
magnesium sulphate and were evaporated. The reésidue was purified by silica chromatography

using ethylacetate/hexane solvent mixtures as gradient.



33 General procedure B (Appel reaction of benzylic al cohol
derivatives towards corresponding brom des): To a cooled 0 C sol ution
of benzylic al cohol derivative (20 trunol), PPh3 (30 nmol), and
Cl42C12 (>0m20vkH28888s added CBra (30 nmdDl) portionw se. FUREPRWF 0453480
was renoved and the solution stirred3vernight. Silica gel was added
to theqm r OiGte y
(Et OAc é)?é‘tﬁ I(S%C a %P@Q@Qf[ *g&%gn%%%%ﬂodmﬂ%@ggﬁnﬁvﬁg%nera%namé
procedbrcmi@es)Al kyI ation of N- (5-Fl uoro 2- phenoxy- phenyl ) - acet am de)

To a syspensio sodi.um y

N- ( 5- F:‘f’é & 60 cp 8 nsboiutlo of be[njzylgzczg ol éigm\;'&.t'weﬁg r;quglglé p Iﬁ ﬁg? rﬁmd
dry TI OHECRNE0owRILY vmddedbctkmn\@@ ﬁin)bl}iporﬂﬁhwiihér}reeee:batb mamremmé andithe
stirred for 30 n at, E‘ t enper at ur.e 1%MDI nge vyere .
di ssol SeuiPH S&e oyiei R R
M Xt Ur 210 PMkIS Slr¥mafogfiphy (O AARKANR A MIrdédHhe HRSyINREhid Aeritive 4
hours. The m xture is cooYed to roomtenperature and poured onto a
vigorously stirred diethyl ether-water m xture. The organic phase is
separ a T t e b ine et hyl

acet at M@H@@ERI ?\5:88?%[ slgelgus’rgfrzggh\/\é/élg[ﬁF gh%yﬁ&b%%) dried

Wi th nagnesiuspensiedt phag emank:lscaiuan dydpde at 80 .miTiy THEI ldummiod Np(f- -Flubeed2-

by siligca chromatography using ethyl at.e ol vent Xt ur
R S R L AR e D R
sensi t iav @°dyTrHeré¥dtioRMAkaLE wWag sﬁlﬂi'@ﬂﬂﬁr)SD i & r66h uémpaamfe azmmbl bromide
hydr oxyl - pr ot ect ed co&round in di oxane i s added a 4N, HC1

sol ut | 8¥re dissplddnd m rm#qteﬁydraﬁtsw@ yyerg pddrd tOﬁferea%@et%wrﬁ#ls@Pmse
is stinfeacarndQGdieh xR Nas Qﬂﬁ;{éw l’fore-if h{%ﬁrsaﬁqlesﬁfﬂl‘i@t i€dopRAl Moom

hydrogen carbonate solution is added C. The two-phase mixture is
sti rr edenvpeyanisuaidypdused 2atond mgormelymg@mcbetbwaotberreatgep@xtmeeér he Prganic
aqueous hase_ls ract e r cetat T

conoi naiEs: BaiteRoih B Shetil b TR B Hm AL, Bt BB, e
sul phatcembitdd asrganiy phaseatacd wadiied witls ibdiine, dﬁed)umhfmeghebmrrssdlplme and are

SP;SPE%?%-:E;(&%'FSI ngs&f %ngq{&%pabyg:sﬂgé%rﬂ?onﬁa%grgp y rlPSl)I(lé uertt?ﬁ &etate/hexane
5- Met hQyierr thiknfréLdsradiiehto- pyr an- 2-yl oxy) et hoxyl - benzal dehyde (I a)

To a vigorously stirred solution of 15,2 g (100 nmol)
2- hydr oxy- 5- met hoxy- benzal dehyde and 42.4 g (130 nmol) caesium

car bon t

> (2 Bﬁe%ef‘aﬁ] R4 D[Et%ldﬁ dgErSité&f}?ré ﬁfj tﬂjseégltllre 1%)%351 ﬂgﬁ‘g@éa 5. grczujj_)Q%S)
4238- 4245 sdlwtidnOo i3l mpFhytiroxmhipsetgted a'mepmmdcm iSmi dw»ano nseadda@ stliof peddi
Vi goro t. 7 r 08/ 3PCT/[.EP20 o
sol venﬂfé\;asso%‘g{?&d&gé?’@&e Ia’%lﬁw dRRB‘P’éS?Y an &%'gg% °it ac@%ﬂ'% egt\:}\gtr Q°c
added. fdhe heurgaDiethyd E&SEaﬁﬁBﬁtt&ﬁB@E@ﬁﬁd hyIfogeﬁqmwe EI“BIS(&I waﬂded at 0°C.
extracted three times with 100 m acetate each. The, conbi ngd

or gani cASH¥ At Ih et} Yigowgps! m Orv%& gin. Jihg ogpnig Pt iResepatpigd. The

or gani GqRhAs ephmsls%&trs‘aeamﬁ& m&ne&h lemﬁ WtRha! ?h@%ﬁﬁ@@@fg@ﬁz@cbhaé'é@ Qre
crude product was purified by silica colum chromatogr

(et hy| awashed with brinsalnied m@)magnneuméglnheta apd gmﬁporateafa&edmléw gusified

el erentary Ao o ing Tt e i Biane Mot Mixeseipo gtlidies soo b

Synt hesi s of 5- fI uor o- 2- phenoxy- phenyl am ne (1 b) The atnosphere over

a stirred sglytion of 11,6 g (50 mol ) 4-fluoro-2-nitro- 1

-pheno>!‘§efﬁl lrlile and catal ytic anount of palladiumon carbon in 150 ni
i SO- pr e Syathesis of 6 Mechox g3t [A+(aitexhydid-pyinne2-ylpay)-efhogy FBazhidehydd (lu)r e

was stifred,vigorously at 25C 8h he r

11 tor dip BVOSOR porelmud ot 42 & 00 dimpl Skl b ao Rl dehude

200 M Al PEqes Rans) WalsRindsieenatd |i‘t€390 eﬂrmMFpéta@’e was adRpasat gq125
mmol) 2-(2-Bromo-ethoxy)-tetrahydro-pyran (J. Org. Chem.; 50; 22; (1985); 4238-4245) in
50 m! DMF dropwisely. The reaction mixture was stirred vigorously at 70°C for 6h. The




M5-ESI: 204 (M+ + 1 , 100). Elenentary analysis: C 70.93%H 4.96% F
9.35% N 6.89% Determ ned: C 71. 00% H 4.92% F 9.33% N 6.87% c)

Synt hesi s of

(5- Fl uor o-weptmsneesys phenyl) - 15- met hoxy- 2-[ 2- (t et r ahydr equyErRo07266148
yl oxy) - et hoxyl | -benzyl}-amne (lc) Tom4stirred solution of 9.1 g (45
mol ) I i

i O%%g%r%tﬁ]ag eda 4§em\%nrl fa{;ﬁﬁﬂ%@?@n‘g ey géetﬂé @Qﬁeazisd(c)lg& IhelofRf fHase
tris-asas @mﬂratgctl r"lihetﬁqum phﬂ:ﬁewasea(ttact;d tme«mmee witis 104 int a@dl wate each.

ni ght d di vat er p | ue was adj ust.ed
naneoud 6 st ool el bR fiped ML S VA R Dl B gt ' ganic
extrac pﬁaietvi%elﬂeﬂ Mrmﬂnagriehudi @m}ﬁfe(mﬁtd‘mmﬁated' HEheGpudai p?&dho@ M@@?hﬁﬁed by

hases she r d brine and nesi um
Sul f at & ﬂ@&ﬂ%ﬁ)&f ﬁ%ﬁﬂe%et%t% R i‘ Sirggoproduct 1a whs
2008/ 083@&%5’@?8&?%@@3{%%n%ﬁol(iﬁs/eaéﬂoed&il(13 9 g, 29.7 nunol) as
yellow oil. The crude product c was used wi thout further

purification. M5-ESI: 468 (M++ 1 , 89). d) Synthesis of

N-(5 F 2 QX - nyl) - N-{5- met hoxy- 2-[ 2- (t et rahydr o- pyr an- 2-
oxywpﬁ%nglsﬁ 1t?gnzg’lﬁ-?)zcet am de (1d) To a solution of 5.0 g (10.7

nunol ) Edarnehéary endlysiS0 @ 6d.270r Hdi $e34ds added 4. 37 g (42.8 mol)
acetic_acid.anhydride. .Th ctjo ,xture was stirred over night
and po&E o ice-colcd g‘%?@’?’ yce{ka'gg The organi ¢ phase was washed
with water and brine and were dried with nagnesium sul fate. The crude

product was purified by silica columm chromatography (ethyl acetate :
hexane by Sxuthesis of S-4luoyro-2-phenoxyrghepydaming (bboduct | d was obt ai ned in

84% " - -
T e

6. 34% Ee@zeﬁg_%@c@talpﬂ%an@unﬁpﬁphl@imgn@m carbon in 150 ml iso-propanol at 20°C was

cer an g R IDEOGER P feal i Gull PhO B PRSsY A GRP SRS

et hanedactias mididedwas fiérad yyeccelinn Tt fifrate ofg levamirsted T meeatet amd 200

- 0Py BeHHomEERs e HHEds S OTasR S Eos Aah StP IR o T o BTER s

gl | ut e@x@wﬁpm&e&qﬁésmmtnydo afeficHistoReMahCez0! Yhi &mBRsH b{gaﬁli@ pﬂ&‘ﬂs were
ried with magnesi um sul fate. The crude product was pur.i

si | i cavashagnyite mOomrh Medar A9Ey S B fyine qtle axganic phaseames grigdiivdth mmglzt-'srym

ol ) Sl A el P oot WG bk Wl BBl e destel
C 67. 7'524del phodsi00di-was dinednbd 81 2B4%ield (9.54 g, 47 mmol) as yellow oil.

MS-ESI: 204 (M*+ 1, 100).
Elementary analysis: C 70.93% H 496% F 935% N 6.89%
Determined: C 71.00% H 492% F 933% N 6.87%

¢) Synthesis of (5-Fluoro-2-phenoxy-phenyl)-{S-methoxy-2-[2-(tetrahydro-pyran-2-
yloxy)-ethoxy]-benzyl}-amine (1¢)

To stirred solution of 9.1 g (45 mmol) 1b, 12.6 g (45 mmol) 1a and one drop of glacial acid in
60 ml dichloroethane (pH = 5) were added 14.8 g (70 mmol) sodium tris-acetoxy hydro
borane. The reaction mixture was stirred over night and diluted with 5 ml water. The pH value
was adjusted with aqueous sodium hydroxyd solution to pH = 8-9. The mixture was extracted
three times with dichloromethane. The combined organic phases were washed with water and

brine and were dried with magnesium sulfate. The desired crude product 1¢ was obtained in



Determ ned: C 67.72% H 5. 71% F 4. 46% N 3.28% WO

2008/ 028533PCT/ EP2007/ 006148 36 To a solution of 300 ng (0.71 mmol)
le and 139 ng (1,06 mol) diisopropyl ethyl amne in 5 m

di chl or onwtdnavesomwass added 97 ng (0.85 mmol) nesyl chl omcagErzov70063487
di chl oronet hane drop wi sely at -10C. 3%he stirred reaction m xture was
war med . I,06q of e ' '

i el o SHoRR (EF e 203 mitdy of YERATOHETRELAAE BbaAR e s e oAbl futer
hydr ogpuriftaationnat e sol uti on, water and brine. The organi c phase was
dried with magnesi um sul fate. The crude product was purified by
silica colum chromat ography (ethyl acetate : hexane gradient 1:6 3
1:2). ME_EQQ%BQM’*QHO,CM(;I if was obtained in 88%yield (346 ng, 0.62
mmol) as yellowoil. MS-ESI: 559 (Mt + 1 , 60). Elenentary anal ysis:
C 59.63%H 5.20% F 3. 77% N 2. 78% Det ernmi ned: C 59.62% H 5. 20% F 3. 78%
N 2.77¢ : - -2-
g) Syt ELSynheRfs oF NefS:Fluoras2-phenosy-phemyb,N- (3 methpsy-p-{Z (retrabydro-pyrancd,
- 5- nmeyhoxy)thoxy]-baset patedamideg)ldio a Wieaton vial (5ml) charged with

2.5 Cryptofix j it . iu
car bondpct SRR F6 2410 omER kS AL bt £ BYAgiRe WaTHgR 35 o8
added. mthe) activ acid anhgdridenDlertatijonhaadiire graa stit@Dévet aighfl ndpoasediintteice-a
stream of. nj trogen._Anhydrous MeCN (1 i.§ added and evapor at ed,as
ot or acol iy SpaRS; ThY GiaNE I et A, vARel stith WERT g1 e Sdbyere drigd S5t
n anhygipesurPVhifits. Bkd@dde ModBét Washirkdaly sURACeolhin dRkofatber

a ethy!
crude reaction mxture is analyzed usjing an anal ytical HPLC Eﬂ ?S C{S
50mmt 4 aexiate - Sexane gradigtd oot rihe desinerhprodics A rWas| obfainageip &A% ped (4.5
mn., flew /mn. The F-18 | abel ed product 1 g is confirned by
CO-i nj Ect7On W th the non-radioactive F-19 fluoro standard on the
anal ytical HPLC. The crude product (160 MBgq) was purified by

pr epar at| ) | umm,.. ACE5S- C18- HL 250mT 1 Omm sol vent 62%
acet onﬁ$‘ﬁ%l'$&%3e ’TTﬂ]lO%'ocr atic 20 mn., flow 3ml/mn. The desired

pr oducEldgent@s apdlysé:ned (86369BqH as.33¢60Rf i 3.4 by Q07%j ection with
t he non-radioactive F-19 fluoro_standard _on_t alytjcal HPLC
e ot Desrmined nt ot < Cor 6858 1 TEH FOMH G A0S

2- (2- Benzyl oxy- et hoxy) - 5- net hoxy- benzal dehyde (2a) To a vi gorously
stirred solution of 15,2 g (100 nmol)
2- hydr eXy Sgathesihor - PethzBludehydhenpry-phenylgN((2-52-hydoxy-ethexs)nmethoxy-

(2~ erotsialfacle A2 one Taarichy in 50°m DVE oropui sely. The

reacti dio a Wue&a08f 0.28 R33RCHntPR 04 1 00 64l4BetBanol was added a catalytic amount of
tosyl acid. The reaction mixture was stirred for 4h at 25°C. The reaction mixture was poured
in ice-cold ethyl acetate. The solution was washed twice with ice-cold diluted aqueous sodium
hydrogen carbonate solution and brine and dried with magnesium sulfate. The crude product
was purified by silica column chromatography (ethyl acetate : hexane gradient 1:4 = 1:2).

The desired product le was obtained in 71% yield (0.91 g, 2.13 mmol) as yellow oil.

MS-ESI: 426 (M"+ 1, 100).
Elementary analysis: C 67.75% H 5.69% F 447% N 3.29%
Determined: C 67.72% H 571% F 4.46% N 3.28%

f) Synthesis of N-(5-Fluoro-2-phenoxy-phenyl)-N-[2-(2-mesyloxy-ethoxy)-5-methoxy-
benzyl]-acetamide (1f)



m xture was stirred vigorously at 70C for 6h. The sol vent was
evaporated. 200 m water and 200 m ethyl acetate were added. The
organi ¢ phase was separated. The aqueous phase was extracted three
times witWeGWSAPSEE hyl acetate each. The conbi ned or gadfITEERPIYEE 48
were washed with 50 ml water and 50 mM¢ brine. The organic phase was
dri ed vid hsolegsresi 100wy (RhRiend) e SMREY Ak @H06 Fiol§ AlkRrdpy e tame in
purifi ed b SI | ica ¢columm chrqmat g raph radi ent et hyl aceta X
hexane 21: ‘13 gyoromgthape s1Vas pd E?‘b(ﬁ?gtmga eweRi megyli ﬁhE’Glﬂ@yIFEIQiS ml

(24.6 ghcl’@(@omlaﬂe &%pXﬁkél?W Qb¢C. THesErkd red&ion ém% }}‘rfs i\é&ﬂﬁi queg g(%en%c}

El ementary analysis: C 71. 31% H 6. 34% Det erm ne
Synt hesif$hd@$ room temperature and diluted with dlchloromethane The organic phase was washed

2-(2- t n ro 2 henox henyl
2 ARE R a SHRAY 7 U AR SHRY SR bala el TREGAGNS HSE Vel
mol ) 2aiedneithnenagnegiumf sgj]faﬂe.l dhcacihudei proﬂﬁctmwadl @hhﬁé@eb)hasﬁﬁca( Pddldmn
5) were,add sodiumfri tal ﬁceto hydr o, borane. The

n

react | GHYR ?%?@Y\A%?gital“?tf‘@ Berepe dde\fesieds pradugia Lk pvas

The PH ob@ineg iNB8YALdEH$3 AP mP szm eBedigum hydroxyd sol ution to pH
8-9. The mxtur%dwas ext?nact ed thre?tl nmes with dichl oronet hane.

The combi ned organi c phases were washed with water and brine and were
dried \@% gp;%? s?tjfate The desired crude product 2b was
obtained in %yl el d’ 8)59, 17.9 mmol) as yellow oil. The crude

pr oductEl@bentars aud&dsw ho82.63%r tHer SR0%I Fi cATVBN N M2 ESh: 475+ 1

, 81) nt.hesi s of

N42- (ZLE%‘?{?X (Slxy et hoxf) ggﬁ%{ho]i!y %éﬂ?"yﬁ le?(g’ Y uot62%- phenoxypheny

| )-acetam de (2c) To a solution of 5 08 g (10 7 mmol ) crude 2b in 50

m m pyridine was added4371Ig acetic acid anhydride.
The reé’gtl offYRihesigr ¢ Qhs NP H‘"’Gv’eph?ﬂ‘ﬁiﬂt’hw@ Ndér(d Flﬂ'&?rprﬁéh@‘dlb-é

ethyl 3g&hatybendfifacelanall eigyhase was washed with water, diluted
aqueous sodi'um hydrogen sulfate, water and brine and were dried with

magnesi um sul fate. The crude product was purified by silica colum

h . i 1:
ostr od S Mitttoh SN 3mTRALE wint 23 3C 8RN0 1B 75 g byl oy
NV5- ESI m@ﬁ@ta:{shﬁﬁ- cdrbonal®8nd thiel fhreint aoytaimiva) yatbs(2., IJGBZ;, 2200 was 8ﬁz%dFThe

0, 0, 0 0, 0,
g) 62;) ntSh giz 2 %fDrgrtn%{f egea?ng %t ?foé%lkr lg Znﬁ')lslzun?élelgs Z s/?reNamzo r:ll"lté)ogen y rous

N- ( 5- FIM&ro{Znb heamsem piRe Rydpordted 25 hedoRE T His Qiey i€ tdpeatyd aéaﬁmA QQP&Mon of lg
benzyl | acet arni de correifondlng to conmpound 4c or

vi gor 044ng) Bt §-/om es YrownDME serdded; fiﬂﬁ@dwﬁﬁm gt 130°C for 30 min. The crude
N-(5-f |ré%9:f19n 2- RRQREXY- Rhenéﬁk 284 (25 USIFEI o glyh&?_ll HPI(,CZ’O 0 Af\C?éCIS

hydr oxy- 5- met hoxy- benzy1l) - ac tam de
423) arfmap*4Hngm mnmﬁ'ﬁa)ce@aem ﬂ%%acrdlmnmﬂ & wateSHY min. Dv:@mldainndke

dded 27 2 | f th
chem : £ '733*%1% @3&5@‘5&7‘1&4%6“ 1 iRt R D S aticats FYRdor
react i @mndard tourtke mytwal HPEC. \DhlfaflIduSdrydl&t (lmCMBq) was puffifiedThE pRphvand
was ev (g §g1 i%aégr S%nd 200 m é acetate vver e added. The
or gani %ﬂﬁrég “’Wa‘s #r Qopsstonitilly 3850 avpterpjsaeratic
times \M)tnlilnl(ﬂgwntmﬂh{'ﬂ'Tl@%In?édepr&ﬁféh &M%St%l?a %Q%*e@oﬁk%@%y co-

were washed with 50 m water and bri ne e orgdani c phase wa
dri ed WieHiorayHethe npn-sadisagtive Brid fb@aps;araiaeﬂon thn@naim@éfmé‘duct was
purified by silica

Example 2

a) Synthesis of 2-(2-Benzyloxy-ethoxy)-5-methoxy-benzaldehyde (2a)

To a vigorously stirred solution of 15,2 g (100 mmol) 2-hydroxy-5-methoxy-benzaldehyde
and 42.4 g (130 mmol) caesium carbonate in 350 ml DMF at 0°C was added 26.9 g (125
mmol} (2-Bromo-ethoxymethyl)-benzene (Adrich) in 50 ml DMF dropwisely. The reaction



WO 2008/ 028533PCT/ EP2007/ 006148 39 col umm chr omat ogr aphy (gradi ent
ethyl acetate : hexane 1:6 3 1:2). The desired product 3a was obtained
in 85%vyield (42.8 g, 85 nunol) as yellowoil. MS-ESI: 505 (Mt + 1

, 78) . El ememtmsy2sazsal ysis: C 59.63% H 5. 20% F 3. 77% N 2CT892007/006148
Determ ned: C 59.62% H 5. 21% F 3. 76% N72. 78% Exanple 4 a) Synthesis
of 5- malibeve/wes &Rfeﬂaﬁ%drwﬁthmw)mbmq%%mﬂk WéAvagdtad VI@FhPHateY and
stirred solution of 15,2 g (100 nmmol )

2- hy dlr @99 s-cihsi Hestgteiese aldrdh e osgraicaphase was 3eBraiorh The daequgphase was

car bon [ a 3 . .

15~ b et £06h T Wi oo fy 401 BEURE, Gln 7l bdeSBigE Rydnic s were
4300 - whsted) withh S80miriwaivand rS@pmd $eihg.. Thehergasia gthasnwas dtied evithamagnesium
stirred vjgorously at for,5h. .The sol vent, was..evaporated. 200 mi
vat or - SHARSE %R deRed. otfis e Rioriet OB R bSO ALy geraphy
separ ajg@ddiedteghydsbe 0! ShaxBas €3S : BX The@éspdd biudact 24 Wasobthihéd ih08beYield
ethyl acetate each. The conbi ned organi c phases were washed wth 50
m  wat &4-a8Bcmel) asyelew otthe or gani ¢ phase was dried with magnesi um
sul fate and evaporated. The crude product was purified by silica

col um chr omat ogr aphy (gradient ethylacetate : hexane 1:6, ethyl

acet at MSESL: 287 (Whe ldedl0.ed product 4a was obtained in 78% vyiel d

(21. 49 0 I yell ol . -ESb, 275 (M4+ 1 , 100). Elenentary
anal ysiEé"f'g"ér‘%{g?%l"ﬁ??ﬁﬁq SOt b e 260150 1 5. 15 b) Synthesis
of Determined: C 71.29% H 6.35%

(5- Fl uor o- 2- phenoxy- phenyl) - 15- net hoxy- 2-[ 2- (nmesyl oxy-) - et hoxyl benzy1l
}-amne (4b) To stirred solution of 9.1 g (45 mml) |b, 12.3 g (45
Mol ) 45 SpRtheQD 8f BLQPY&izy Bk fetitixy RS iflethBxy2Bedbyl AU b 2 HRARy-phEh 1) -
5) wer gﬁa}gdeg 14.?% (7(;)Eyrrrr%IQ) sggi umtrijg- alf:ﬁgt]ghSy hydr olt,bor a’r’ft{gB T%l()a
reacti @mine bhre was stirred over night and diluted with 5 Ml water.
The pH . -adj i e i | Wt

13- 5 THRHE! MNR6ARLE SRR hiAoRUE R ST (3t N HREBC B oFElopl heta B
The cobimlabichiorgathare (pHas Eswereraddedbs th ed 3 Surtniolveidenm &iseacbioxp dydmdormre

dried with ' | fate The. desi d duct
obt o e P RGRTSUAD Sk PR 0 Gy 5 BHN B U8 g wes
27. 9 nubjbtd asitty ddeous Sbdium TH@rdxNyd delpioatd GH 408-9a Thel aeidiuré tad wkiracted

further purificati . MS-ESI: 463 + 1 ,.65).
thrge times w?t d?cq'lloromethane. The cor('nll\a/?ned organic ph)ases were washed with water and

brine and were dried with magnesium sulfate. The desired crude product 2b was obtained in
78% yield (8.5 g, 17.9 mmol) as yellow oil. The crude product 2b was used without further

purification.
MS-ESIL: 475 (M"+ 1, 81).

¢) Synthesis of N-[2-(2-benzyloxy-ethoxy)-5-methoxy-benzyl]-N-(5-fluoro-2-phenoxy-
phenyl)-acetamide (2¢)

To a solution of 5.08 g (10.7 mmol) crude 2b in 50 ml ml pyridine was added 4.37 g (42.8
mmol) acetic acid anhydride. The reaction mixture was stirred over night and poured into ice-
cold ethyl acetate. The organic phase was washed with water, diluted aqueous sodium
hydrogen sulfate, water and brine and were dried with magnesium sulfate. The crude product
was purified by silica column chromatography (ethyl acetate : hexane gradient 1:8 > 1:4).
The desired product 2¢ was obtained in 79% yield (4.36 g, 8.45 mmol).



c) N- (5- Fl uor o- 2- phenoxy- phenyl ) - Nd2- ( 2- nesyl oxy- et hoxy) - 5- net hoxy-ben ~

zyl | - acetam de (4c) corresponding to cssrpound 3a or 13 To a sol ution
of 4.94 g (10.7 mol) crude 4b in 50 M mM pyridine was added 4.37 ¢
(42.8 mmol ) acetic acid anhydride. The reaction m xture was stirred
over niN$HESINEl 7qddi-edl, 100)0 i ce-col d ethyl acet ate. The organic phase
was washed with water and _brine and were dried with ma%lgesi um

sul f at Elemeary2nalysisy oduct/2Ma%L pdfi £3-8ePoby S|3+q8c/a Hol drmg”
chroma . (et hyl etabge X r gdi 0 The
desired product 4c wasétgbgglzgéjd pﬁ g% ‘%I giljd%??% 8- gﬂfmml)
V5- ESI : 504 (Mt + 1 ,78). Elenentary analysis: C 59 63% H 5. 20% F
3.77% N 2.78% Determined: C 59.61% H 5.19% F 3. 79% N 2. 77% Exanpl e 5
a) Synthesis of 5-methoxy-2-(2-tosyl oxy-ethoxy)-benzal dehyd (5a) To a
vigorously stirred solution of 15,2 g (100 nmol)

2- hydr oxy- 5- net hoxy- benzal dehyde and 42.4 g (130 nmol) caesi um
carbonate in 350 Ml DM at O0C was added 46.3 g (125 nmmol ) ethyl ene

gl ycol bis-toluene sulfonate (Aldrich) in 50 mMi DWMF dropwi sely. The
reaction mxture was stirred vigorously at 70C for 5h. The sol vent
was evaporated. 200 ml water and 200 ml ethyl acetate were added. The
organi ¢ phase was separated. The aqueous phase was extracted three
times with 100 mM ethyl acetate each. The conbi ned organi c phases

wer e hed th 50 Ml water and 50 m brine. The organic phase was
dried thﬁlr%’anesi um sul fate and evaporated. The crude product was
purifieg l&jmﬂidsisC aofC ONL{B’IFlﬁbf(QMQ%Wn&W@Z €1 ineS§16yY-aaRxS-8-methox

hexane 1:6, ethyl acetate 4 1:2). The desired product 5a was obtai ne

in 759bgnayllacetamide (3a) zorrespensiing sscarapownd 46 ¥ 185 ESI: 351 (Mr + 1 ,

2008 03EsSRER ST IS Rsf ST Pe g Tbf i LNG- Bupge 3 whepggy Py N-2-

Synt hesiy8roaf-5-methoxy-benzyl)-acetamide (Biorg. Med. Chem., (2004), 12, 423) and 42.4 g (130

et ISR A O L
nrunol héﬁarﬁ&ﬁf&?ﬁx?re?&ngf((ﬁp\@&isﬁ cft! 47,117, §Sodm), @'36(’)"" 95 ;@5 hase l'ﬁlpﬁl\/ﬂ:

5) were added 1478 'um tris-acet oxy hydro borane.
reacti dmpwmetlw'ﬂw\mscmm migureow &y stmathtlgwmdslalalt aoved fovi .5 15 Tike smhfteet was

The pH val t ed hyd | ut t

5. 5 oY fhoriied anE TlagaES bt 2005 KT PRAs T FRBLAnS Asb S dhese Bas
The CoRBhRREd. Oritedtueo §§Wﬁ§%§‘trﬂ@&h&%é"hﬂ1@s wath el0antethyll ara;@ta@enélacw.eme
dried with magnesium sul fate. The desired crude product 5b was

obt ai negmbmned Dygagieplpses were \gashsck u@thﬁﬁnmj vater yadl [S@unldprine. The ogapifephase
P A S SR b Ol P el R L Rl 3 purtie 6t
N- ( 5- Fl uor o- 2- phenoxy- phenyl ) - N-[ 2- (2-t osyl oxy- et hoxy) - 5- met hoxybenzy
|| -acetam de (Sc)




To a solution of 5.75 g (10.7 nmmol) crude 5b in 50 m pyridine was
added 4.37 g (42.8 mmol ) acetic acid anhydride. The reaction m xture
was stirred over night and poured into ice-cold ethyl acetate. The
or gani ¢ pheseoosazsssashed with water and brine and wer e POTYEPACORIO04148
magnesi um sul fate. The crude product 3as purified by silica colum
chr P”atc%ﬁfnﬁpbhfoﬁﬂfo@ﬂphﬁ‘(%&é{eﬁt ethPIBXMIe : BEamk arg —>1:1823.3Tﬂé flasired PRoduct 3a
desired product 5c was obtained in 74.5%yield (4.62 g, 7.97 mol).
VB- ESI :wasgbtaingd in 85% yigld§42.8 gy &hawodyas ygHewpdi s: C 64.24% H 5. 22% F
3.28% N 2.42% Det erm ned: C 64.22% H 5. 23% F 3. 26% N 2. 41% Exanpl e 6
a) Synthesis of

N- ( 5- FIMB{ESI25SQ5n@Moxys P8enyl ) - N- [ 2- ( 2- br onp- et hoxy) - 5- met hoxybenzyl | -

acetam de (6a 2008/ 0 PCI/ E 7,00 dto warmto
room t %‘&Pl)elraé‘g‘gﬁ'a’ stir $§'§§%°vgni g%ﬁ‘% %heﬁ'j’ﬁ'% ﬁ%e?éﬁ%ﬁ et her and
filteraokiedpdipegh si nt er@dsdeowel H Thei1dd Ftr azessnvas cprgwntrated and
the residue was purified by silica colum chromatography (gradient

hexane-ethyl acetate 6:1 3 2:1). The desired product 6a was obtai ned
in 64%3'43%1%9'1.37 g, 3.07 trunp. MS-ESI: 446 (M8 79+ + 1 , 100).

El ementary anal ysis: C 59.21%H 4. 74%F 4.26% N 3. 14% Det erm ned: C
59. 20%a) Synthesis pf 4-raahe xy-2-(2-386sFloxpgthexy)-beayaldohpdida) s of

2- (2- hydr oxynet hyl - 4- met hoxy- phenoxy) - et hanol To a stirred sol ution
of 7.7g (50 mmol ) 2- hydroxynet hyl-4-net hoxy-phenol (Rarechem and 4.0

g (100 Toralvigaokly siddsautych of 130G (H00 ahinal) B-hyivokyl5nentioxywetiearal deh§dg
70 mmol - chloro ethanol were added e reaction, n re
\(/vas sti )e‘@-ﬁﬁd&?@mg}%wrﬂ%ﬁ nafe “*76%.5 ffﬁﬁ%@%&@ ﬁﬁwawiﬂlegrﬁ%sﬁm
cool ed Ihﬁnogq,ﬁaﬂ-lﬁﬁﬂéﬂeaﬁlr&mbx?yetme (gf. Ml Eedmd q7pt17;1%(i}047h¢30001 HYE) G
(0]

the m xture was reduced to a tifth the vol ume. Dichloronet hane was
added t39 mhOMEdrepraiselyhEherirsactipe mixaires wey shitgefl diggrausly 4t 10°Ealos Shadhe

di | ut ed WehhwilBQaBbratbat R0 ;ﬂf‘gaéﬁ&cﬂioo%l%g@ Lo %P@add%@.engr&%@si&wats%

phase was separated. The aqueous phase was extracted three ti
200 m wasciepmripdel rampieothphase mizs eethactedgthreedinpdsasidls 1 0@ md ethert hexdatoveadh.

50 m ter and 50 m. brine. The argani,c.pbhase was .df{ed,w t .
agnest e it orgic BhhdiEwele Sl 58 BR 3ot {eL &Y bt T pregric
?‘ ilica mkwﬁm? aficdowith Q@rgaadimﬁ(@rfladiaﬁagvdgm?ae T#"Qg‘m"' prﬁ%&t afag phtifiedBby
exane : et acetate : thanol 1:10:0.1 The Sir product_ 7
nes. obtsiFERn s@m}ogmg?ég@ fegt cigaesties hyxange:q sftsT sedeip g 1i2)1 The
éogé(-y Fl 8BNS Bt AR Ha¥ Sbinel i® 93 Yb1H (2. 4.2 9808 h8 ) 7k Beltb ot 4 22% H
. 0

MS-ESIL: 275 (M"+ 1, 100).

Elementary analysis: C 48.17% H 5.14%

Determined: C 48.19% H 5.15%

b) Synthesis of (5-Fluoro-2-phenoxy-phenyl)-{5-methoxy-2-[2-(mesyloxy-)-ethoxy]-
benzyl}-amine (4b)

To stirred solution of 9.1 g (45 mmol) 1b, 12.3 g (45 mmol) 4a and one drop of glacial acid in
60 ml dichloroethane (pH = 5) were added 14.8 g {70 mmol) sodium tris-acetoxy hydro
borane. The reaction mixture was stirred over night and diluted with 5 ml water. The pH value
was adjusted with aqueous sodium hydroxyd solution to pH = 8-9. The mixture was extracted
three times with dichloromethane. The combined organic phases were washed with water and

brine and were dried with magnesium sulfate. The desired crude product 4b was obtained in



b) Synthesis of nethanesul fonic acid

2- (2- met hanesul f onyl oxy- et hoxy) - 5- net hoxy- benzyl ester To a sol ution
of 6.41 g (32.3 mmol) 7a and 13.9 g (106 rtunol) diisopropyl ethyl
am ne i n 2sombosdizgshs or onet hane was added 9.7 g (85 mmol pcmEmydi/006148
chloride in 5 m dichl oronet hane droptw sely at -10C. The stirred

reacti @gpoAn: ; :
&h 4 1>é 1%8%%;}%%%? 8&‘3}%[10@ FEMhOUnAt gf%]iukpﬂg QRAMuseiQuithout further

2008/ 0285 tenperature and diluted wth

di chl omurificaiione. The organi ¢ phase was washed with saturated sodi um
hydr ogen carbonate sol ution, water and brine. The organi c phase was
dried with magnesi um sul fate. The crude product was purified by

si | i ca M8/HSIM&EM |t pgflaphy (et hyl acetate : hexane gradient 1:4 4
1:1). The desired product 7b was obtained in 72%vyield (8.25 g, 23.3
mml) as yellow oil. M5-ESI: 355 (M++ 1 , 100). El enentary anal ysis:

C 40.6¢) 11 5. N&%ﬂabﬁf-ﬁpneﬂéx@&fﬂen@@%lm@-ﬁe%m{@m R8infetRbxy-benzyl]-
N- (5-fl uoro-2-phenoxy-phenyl ) -N-[2-(2- mesyl oxy-et hoxy) - 5- met hoxybenzy
| | - acet24etagude £dg) cpprespaysling foepoapoundsda of 135 nunol ) Ib and and 4.24 g

(13.0 Pﬂ@% )9‘371%@8’& Bgﬂ%@ %@gﬁ%&”ﬁ%& iTlﬁgi'f nﬁtmloﬁg'rm @?@&‘dﬁeé 37V 428

(1.5 mmol In reaction m xture was
sti rr ednwmperesiesicid anhydide. fTbe résiatioT méxteml wasrstirmed svervagio aad poured thtorice-

wat er an ni h acet at e were added. .The organic phase was. .
separ atey: Syiciocfilr fhe B RCANE s MRt ol B 9B hBuf At Fredipd with
et hyl aegiediemenaiibteTiRe catdprelicowgapintfigaias siica\eslémwahpshtydrhphyl@tHi
water and 10 m bri n(g. The organjc 1?hase was dried with magnesi um
sul f at &Al ‘dFxpsrErdent Hhe® drildEhefesied pradustdcewas eptajngd mg%M giekb(4.3
2.17 g ¢ 86wyl ) acetic acid anhydride were added. The reaction

m xture was stirred over night and poured into ice-cold ethyl
acetate. The organi c phase was washed with water and brine and were

dried wykhqipgpiegun sedyf ate. The crude product was purified by
sili ca\Ng(S)lrturrh cﬁ(rw([)rﬁt b}gér)éphy (ethyl acetate : hexane gradient 1:8 4

1:4). Blemerasiyraedlygis:od@rt 5.63%asHobs A0%el | B.772%Ni €2.88%543 my, 1.08

| L1 1. Ms ESL..504 89)  FI lysis: C
59, eé%afi?t%’?%%vlrog. 77%2’1\1 %-%‘?ﬂo Iﬁg 2%19%%5: 0%8‘?/‘61 A)nekﬁgf?”ré{%agas?/??osm N
2. 78% Exanpl e 8

a) Synt hesi sof N- ( 5- Fl uor o- 2- phenoxypheny1) - N- (2- (2118FI f | uor oet hoxy) -5
- et hd%XaBuNe Ypacet ani de (8a) via conpound 7.

a) Synthesis of 5-methoxy-2-(2-tosyloxy-ethoxy)-benzaldehyd (5a)

To a vigorously stirred solution of 15,2 g (100 mmol) 2-hydroxy-5-methoxy-benzaldehyde
and 42.4 g (130 mmol) caesium carbonate in 350 ml DMF at 0°C was added 46.3 g (125
mmol} ethylene glycol bis-toluene sulfonate (Aldrich) in 50 ml DMF dropwisely. The
reaction mixture was stirred vigorously at 70°C for Sh. The solvent was evaporated. 200 ml
water and 200 ml ethyl acetate were added. The organic phase was separated. The aqueous
phase was extracted three times with 100 mi ethyl acetate each. The combined organic phases
were washed with 50 ml water and 50 ml brine. The organic phase was dried with magnesium
sulfate and evaporated. The crude product was purified by silica column chromatography
(gradient ethylacetate : hexane 1:6, ethyl acetate <> 1:2). The desired product 5a was obtained
in 75% yield (26.3 g, 75 mmol) as yellow oil.

MS-ESI: 351 (M"+ 1, 100).
Elementary analysis: C 5827% H 5.18%



WO 2008/ 028533PCT/ EP2007/ 006148 44 sol vent was renoved by heating at
120C for 10 m ns under a stream of nitrogen. Anhydrous MeCN (1nil) is
added and evaporated as before. This step is repeated again. A

sol uti on okododsAagsssi n 0. 705 m anhydrous DVF i s added.pdfik®botveslss Ng
at 130C for 30 mn. The crude reactiop mxture is anal yzed using an

anal ytisal il ACE3- @ | 58,80/mid, gy, sol vent: S%cetonitril -

95%acetonitril in water in 7 mn., flow 2m/mn. The F-18 | abel ed
product Ig is confirnmed by co-injection with the non-radi oactive F-19

fluoro stapdard .on the | yti HPLC, T ru r t (22

was purtf%f i g?ﬁn *'Br ePar é%li@ *ﬁ‘ﬁf@'%“&"m‘fF“Q@éﬁ‘!‘tﬁ?ﬁ‘!&ﬂ%@ﬁ#iﬁhﬁ%)‘Yl'
sol ventbenZétaatihoBH)ri | - 38% water, isocratic 20 mn., flow 3nl/mn.
The desjred product |.g . was_obtajned 5 ) as. reconfirnmed, by, L
co-i nj e& iR eHoE RE s BB, Vb8 EI%M%&&Wf&%%%éCId in
anal yt i gpay| lidhforoERAMPIFH & 5P very BAIR@SIASE @ (70 mmol) sodium tris-acetox_F hydro
5- Met hoxy- Z-éz-t riisopropyl silanyl oxy- et ho>§ly3 - phenyl | - net hanol The

gener albomnsc Blrmeactipmppixtugp piap sldrrgdpover night and diluted with 5 ml water. The pH value

2- Bronp:e& Str ] - §i ) . A7 . 2004
S1ra - g S pd OB SR SAARR Sl pELD B T frinefie wiicted
desi r edhee tines vdtiodichiesnuithane it camtBrdb orpalicphdsts Wele: wBb&d Wit watet and
302)8% L:E%fnrégslh%{%%?ng%%rfthsﬁag%egﬁfnss%%atg %hg Zgé%rgg%gdg]p?ggdctc Sg%ag%%gaﬁled in
[ 2-(2- Bnrw?m QR 4-3760 heaoly SNRNexydit. ahb @iude prédics SB FaB YikedSwitRdie fifrtier

The general procedure B was applied to 9a. The desired conpound 9b
was obtIs#I9nm 73% vyield (14.6 nmol; 6,07g). MS-ESL 418 (M- + 1 ,
100). Elenentary analysis: C 54.67%H 7.97% Det erm ned: C 54. 68% H
7.96% c) Synthesis of

N- ( 5- FIMSESI2SBh@dfiok ¥ » pheny 1) - N- 15- net hoxy- 2- ( 2-

triisopropylsilanyl oxy-ethoxy)-benzyll-acetam de (9c) WO

2008/ 028533PCT/ EP2007/ 006148 45 Ms-ESI: 583 (M- + 1 , 100).

El enentgr \Syaftedsiss i of:  I1C(SFIdadWe2pHerid2yophenyl)-N-[2-(2-tosyloxy-ethoxy)-5-methoxy-

benzyl}-acetamide (5c¢)

To a solution of 5.75 g (10.7 mmol} crude 5b in 50 mi pyridine was added 4.37 g (42.8 mmol)
acetic acid anhydride. The reaction mixture was stirred over night and poured into ice-cold
ethyl acetate. The organic phase was washed with water and brine and were dried with
magnesium sulfate. The crude product was purified by silica column chromatography (ethyl
acetate : hexane gradient 1:8 > 1:4). The desired product 5S¢ was obtained in 74.5% yield
(4.62 g, 7.97 mmol).

MS-ESI: 581 (M* + 1, 100).
Elementary analysiss C 64.24% H 522% F 328% N 242%
Determined: C 6422% H 523% F 326% N 241%

Example 6
a) Synthesis of N-(5-Fluoro-2-phenoxy-phenyl)-N-[2-(2-bromo-ethoxy)-S-methoxy-
benzyl]-acetamide (6a)

To a stirred solution of 1.69 g (5.1 mmol) CBry and 2,89 g (11 mmol) PPh; in dry
dichloromethane (35 mL) 2,04 g (4.8 mmol) (1) was added at 0°C. The reaction mixture was



Determ ned: C 68.14% H 7.63% d) Synthesis of |e from 9c The general
procedure D was applied to 9c. The desired conpound | e was obtai ned
in 89%vyield (2.67 mol, 1,14 g). M5-ESI: 426 (Mt + 1 , 100).

El ement ar YWRYSPE583 € 67. 75% H 5. 69% N 3. 29% Det er mi nRE TR 7046143
5.70% N 3.29% Exanpl e 10 a) Synt hesi s*%of
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l: 5,4 . M5-ESI:. 239 + 1 . enentary anal ysi s:
65. 530063 /%l'ilﬁ‘é‘tlaﬁﬁﬂ’(%‘éi’.dgyg%.gsi&? I‘W‘?".’%O% b) Synt hesi s of
1- (2- Al'l yl oxy- et hoxy) - 2- br ononet hy1- 4- net hoxy- benzene (10b). The

general procedure B was applied to 10a. The desired conpound 10b was
SRS Tov Grer i 11,308

obt ai néd :308).mml ; 4,03 g). MS-ESI: 301/303 (M+ + 1
. 80) . BhENERLA HaBRE YT S50 151 184% Hhop- §9% BBbeny nedadg 51 83% H
5. 70%

Determined: C 5920% H 4.74% F 425% N 3.13%

Example 7

a) Synthesis of 2-(2-hydroxymethyl-4-methoxy-phenoxy)-ethanol

To a stirred solution of 7.7g (50 mmol) 2-hydroxymethyl-4-methoxy-phenol (Rarechem) and
4.0 g (100 mmol) sodium hydroxyd in 300 ml ethanol and 150 ml water 5.6 g (70 mmol) 2-
chloro ethanol were added at 0°C. The reaction mixture was stirred vigorously over night at
70°C. The reaction mixture was cooled to 0°C and neutralized by use of 3N HCI to pH =7.
The volume of the mixture was reduced to a fifth of the volume. Dichloromethane was added
to the residue. The mixture was filtered and the filtrate was diluted with 150 ml water and 150
ml dichloromethane. The organic phase was separated. The aqueous phase was extracted three
times with 200 ml dichloromethane. The combined organic phases were washed with 50 ml
water and 50 ml brine. The organic phase was dried with magnesium sulfate and evaporated.
The crude product was purified by silica column chromatography (gradient hexane : ethyl
acetate 1:1 - hexane : ethyl acetate : methanol 1:10:0.1). The desired product 7a was
obtained in 65% yield (6.44 g; 32.5 mmol).

MS-ESI: 199 (M + 1, 100).
Elementary analysis: € 60.59% H 7.12%
Determined: C 6422% H 5.23%

b) Synthesis of methanesulfonic acid 2-(2-methanesulfonyloxy-ethoxy)-5-methoxy-benzy!

ester

To a solution of 6.41 g (32.3 mmol) 7a and 13.9 g (106 mmol) diisopropyl ethyl amine in 25
ml dichloromethane was added 9.7 g (85 mmol) mesyl chloride in 5 ml dichloromethane drop

wisely at -10°C. The stirred reaction mixture was warmed over a period of 4h to room



c) Synthesis of

N42- (2- Al |l yl oxy- et hoxy) - 5- met hoxy- benzyl | - N- (5-f | uor o- 2- phenoxyphenyl
)-acetantide (10c) The general procedure C was applied to
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trifl ubhssg ﬁ%ﬁﬁuéeda\exg@roaﬁwa?ﬁ)"cfe axtSh. Thesolyens was syanasaiedyi S m} watgpgnd
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100) . cold ethyl acetate. The organic phase was washed with water and brine and were dried with

magnesium sulfate. The crude product was purified by silica column chromatography (ethyl
acetate : hexane gradient 1:8 - 1:4). The desired product 7¢ was obtained in 72% yield (543

mg, 1.08 mmol) as yellow oil.

MS-ESI: 504 (M"+ 1, 89).
Elementary analysis: C 59.63% H 520% F 3.77% N 2.78%
Determined: C 5961% H 521% F 3.77% N 278%

Example 8
a) Synthesis of N—(S-Fluoro-2-phenoxyphenyl)-N-(Z-(Z-['sF]ﬂuoroethoxy)—5~

methoxybenzyl)acetamide (8a) via compound 7.

To a Wheaton vial (5ml) charged with 2.5 mg Kryptofix 222 in 0.75 ml acetonitrile and 0.5

mg potassium carbonate and the fluorine containing water (2.5 GBq, 250ul) was added. The



El ementary anal ysis: C53.86%H 4. 16% N 2.51% Det erm ned: C53.88% H

4.17% N 2.51% CLAWAO6 S48 1. A conpound of formula |I: wherein
| ssel ected fromthe group conprising a) -0S(0)2-L
WO 2008/028533 PCT/EP2007/006148
44

solvent was removed by heating at 120°C for 10 mins under a stream of nitrogen. Anhydrous
MeCN (1ml) is added and evaporated as before. This step is repeated again. A solution of 7
(2mg) in 0.705 ml anhydrous DMF is added. After heating at 130°C for 30 min. The crude
reaction  mixture is analyzed using an analytical HPLC: ACE3-CI8
50mm*4,6mm; solvent: 5%acetonitril — 95%acetonitril in water in 7 min., flow: 2ml/min. The
F-18 labeled product 1g is confirmed by co-injection with the non-radioactive F-19 fluoro
standard on the analytical HPLC. The crude product (221 MBq) was purified by preparative
HPLC column: ACE5-C18-HL 250mm*10mm; solvent 62% acetonitril-38% water, isocratic
20 min., flow: 3ml/min. The desired product 1g was obtained (55 MBq) as reconfirmed by co-

injection with the non-radioactive F-19 fluoro standard on the analytical HPLC.

Example 9

a) Synthesis of 5-Methoxy-2-(2-triisopropylsilanyloxy-ethoxy)-phenyl]-methanol
The general procedure A was applied to (2-Bromo-ethoxy)-triisopropyl-silane (J. Med.
Chem.; 47; 25; 2004; 6124 — 6127) and 2-hydroxymethyl-4-methoxy-phenol (Aldrich). The

desired compound 9a was obtained in 87% yield.

MS-ESI: 355 (M + 1, 100).
Elementary analysis: C 64.36% H 9.67%
Determined: C 6438% H 9.68%

b) Synthesis of [2-(2-Bromomethyl-4-methoxy-phenoxy)-ethoxy]|-triisopropyl-silane (9b)
The general procedure B was applied to 9a. The desired compound 9b was obtained in 73%
yield (14.6 mmol; 6,07g).

MS-ESIL: 418 (M™+ 1, 100).
Elementary analysis: C 54.67% H 7.97%
Determined: C 5468% H 7.96%

c) Synthesis of N-(5-Fluoro-2-phenoxy-phenyl)-N-[5-methoxy-2-(2-
triisopropylsilanyloxy-ethoxy)-benzyl]-acetamide (9¢)

The general procedure C was applied to N-(5-Fluoro-2-phenoxy-phenyl)-acetamide and 9b.
The desired compound 9¢ was obtained in 56% yield (3,27 g; 5,61 mmol).



b) chloro, c) brono or d) iodo, and wherein L is selected fromthe
group conprising a) branched and unbranched al kyl b) perhal o al kyl
c) aral kyl d) al kyl-phenyl e) (di- alkyl)-phenyl 0 (tri-

al kyl ) - phewi@l2003)0285a3 koxy- phenyl) h) (nitro-phenyl) i) (Ia/Ee2zpiTonsky
j) naphtyl, and k) heteroaryl with th proviso that L is not
(para-net hyl)-phenyl. WD 2008/ 028533PCT/ EP2007/ 006148 49 2. The

conpound according to claiml, wherein Ris
MS-ESI: 583 (M™+ 1, 100).

Elementary analysis: C 68.13% H 7.62%
Determined: C 68.14% H 7.63%

d) Synthesis of 1e from 9¢

The general procedure D was applied to 9c. The desired compound le was obtained in 89%
yield (2.67 mmol, 1,14 g).

MS-ESI: 426 (M'+ 1, 100).
Elementary analysis: C 67.75% H 5.69% N 3.29%
Determined: C 67.74% H 570% N 3.29%

Example 10

a) Synthesis of 2-(2-Allyloxy-ethoxy)-5-methoxy-phenyl]-methanol (10a).

The general procedure A was applied to 3-(2-Bromo-ethoxy)-propene (Chem. Soc. Jpn.; 55;
5; 1982; 1498-1503) and 2-hydroxymethyl-4-methoxy-phenol (Aldrich). The desired
compound 1{a was obtained in 75% yield (22.5 mmol; 5,4 g).

MS-ESI: 239 (M + 1, 100).
Elementary analysis: C 65.53% H 7.61%
Determined: C 6554% H 7.60%

b) Synthesis of 1-(2-Allyloxy-ethoxy)-2-bromomethyl-4-methoxy-benzene (10b).

The general procedure B was applied to 10a. The desired compound 10b was obtained in 67%
yield (13.4 mmol; 4,03 g).

MS-ESI: 301/303 (M* + 1 , 80).
Elementary analysis: C 51.84% H 5.69%
Determined: C 5183% H 570%



a) -0S(0)2-L b) brono 6r c¢c) chloro . 3. The conpound according to any
of claims 1-2, wherein Ris a) -0S(0)2-#6or b) brono. 4. The conpound
according to any of the foregoing clains, wherein L is a) nethyl b)
trifluornmethyl b) nonafluorobutyl c) (nitro-phenyl) d) (hal o-phenyl)
e) Cl-cp Nynyhgisenyl N-[D(2-Allloay-EthdRy)-Srmethioyy-beheyl}-N-(SaledrotZrphenoxy-
proviso.th L is.no ara- et hyl ) - phenyl . 5. The conpound accordi ng
to cl aiﬂheﬂ?lt)iﬂﬁ%tf‘@}' ebq(cg a) methyl b) trifluornethyl or

The general procedure C was applied to N-(5-Fluoro-2-phenoxy-phenyl)-acetamide and 10b
The desired product 10¢ was obtained in 49% vyield (4.9 mmol; 2,28 g).

MS-ESI: 467 (M*+ 1, 80).
Elementary analysis: C 69.66% H 6.06%
Determined: C 069.64% H 6.07%

d) Synthesis of 1e from 10c¢ (10d)

According to slightly modified protocol from Syn. Lett. (2003), 1061-1063 a solution of 2
mmol (932 mg) 10c and 4 mmol N,N-dimethyl barbituric acid in 10 ml tetrahydrofuran was
added 0,04 mmol tetrakis(triphenylphosphin)palladium. The reaction mixture was refluxed
over night. Diethyl ether and saturated sodium hydrogen carbonate solution was added at 0°C.
The two-phase mixture was stirred vigorously for 20 min. The organic phase was separated.
The aqueous phase was extracted three times with ethyl acetate. The combined organic phases
were washed with brine, dried with magnesium sulphate and were evaporated. The residue
was purified by silica chromatography using ethyl acetate/hexane solvent mixtures as

gradient. The desired compound 1e was obtained in 84% yield (710 mg, 1,68 mmol).

MS-ESI: 426 (M*+ 1, 100).
Elementary analysis: C 67.75% H 5.69% N 3.290%
Determined: C 67.72% H 571% N 3.28%

e) Synthesis of Trifluoro-methanesulfonic acid 2-(2-{[acetyl-(5-fluoro-2-phenoxy-phenyl)
amino]-methyl}-4-methoxy-phenoxy)-ethyl ester (10¢)

To a solution of 426 mg (1mmol) of compound 10d and 400 mg (5 mmol) pyridine in 6 ml
dry dichloromethane was added dropwisely 423 mg (1,5 mmol) trifluorosulphonic acid
anhydride at -10°C. The reaction mixture was stirred for 6 h and poured onto a vigorously
stirred diethyl ether-water mixture. The organic phase was separated. The aqueous phase was
extracted three times with diethyl ether. The combined organic phases were washed with

brine, dried with magnesium



c) nonafl uorobutyl 6. The conpound according to any of the foregoing
clainms, represented by one of the followi ng structures: WO

2008/ 028533- PCT/ EP2007/ 006148 50 7. A compound of formula Il: 11
wherei n A we 28@iiegsted fromthe group conprising: a) hyrrogenoimelds
SIRI3 c) CH2-G 47

sulphate and were evaporated. The residue was purified by silica chromatography using ethyl

acetate/hexane solvent mixtures as gradient. The desired compound 10e was obtained in 77%
yield (430 mg, 0.77 mmol).

MS-ESI: 426 (M" + 1, 100).
Elementary analysis;: C 53.86% H 4.16% N 2.51%
Determined: C 5388% H 4.17% N 2.51%



d (0)-Q e) (0)0-E 1) -(R2-phenyl) g) -((R2)2-phenyl) WO

2008/ 028533PCT/ EP2007/ 006148 51 h) tetrahydropyranyl i)

(1-al koxy)-al kyl j) (1-alkoxy)-cycloal kyl k) ally! and 1) tert-butyl,
wherein Gis selected fromthe group conprising a) phenyl b) al koxy
c) dimet hoxyphenyl d) nitrophenyl e) hal ophenyl f) di-hal ophenyl g)
cyanopheny|GLAIMS 8 .

1. A compound of formula I :

R
I
wherein
R is ' selected from the group comprising
a) -0O8(0)-L
b) chloro,
¢) bromo or
d) iodo,

and wherein L is selected from the group comprising

a) branched and unbranched alkyl
b) perhalo alkyl

c) aralkyl

d) atkyl-phenyl

e) {di- alkyl)-phenyl
f) (tri- alkyl)-phenyl
) (alkoxy-phenyl)
h) (nitro-phenyl)

i) (halo-phenyl)

j) naphtyl, and

k) heteroaryl

with the proviso that L, is not (para-methyl)-phenyl.



h) p-bi phenyl i) acyl am nophenyl j) triphenyl k)

(met hoxyphenyl ) phenyl 1) di (et hoxyphenyl) phenyl m

a- naphtyl di phenyl, and n) hydrogen and Qis selected fromthe group
conpri si ngyo Mpsvgsisogen b) Cl-05 branched and unbranch@GTEPRPT/O0)48
hal omet hyl d) dihal onethyl e) trihaksmethyl O phenyl g) biphenyl h)
tri phenyl net hoxynmet hyl and i) phenoxynethyl, and E is selected from

the group conprising a) |ower branched and unbranched al kyl
2. The compound according to claim 1, wherein R is

a) -0S(0),-L
b) bromo or

¢) chloro .
3. The compound according to any of claims 1-2, wherein

Ris
a) -OS(0)-L or

b) bromo.

4. The compound according to any of the foregoing claims, wherein L is
a) methyl
b) trifluormethyl
b) nonafiuorobutyl
¢) (nitro-phenyl)
d) (halo-phenyl)
e) C-C¢ alkylphenyl or
f) (2,4,6-C,-Cs trialkyl)phenyl,

with the proviso that L is not (para-methyl)-phenyl.

5. The compound according to claim 4, wherein
Lis

a) methyl

b) trifluormethyl or

¢) nonafluorobutyl

6. The compound according to any of the foregoing claims, represented by one of the

following structures:



WO 2008/ 028533PCT1EP2007/ 006148 52 b) net hoxynmethyl c) vinyl d) ally’
e) benzyl 1) nethoxyphenyl g) dinethoxyphenyl and h) nitrophenyl, and
wherein Rl is selected fromthe group conprising: a) |ower branched
and unbr apahgds/edskysl , b) phenyl, and t©) benzyl, and wheCEER20R20G6348
selected fromthe group conprising: a nethoxy, b) nitro, c) halo,
and d) cyano. 8. The _gonpound according to claim?7, wherein Ais

sel ected fromthe oup conpri sing

wherein

A is selected from the group comprising:
a) hydrogen
b) SiR';
¢) CH>-G
d) C(0)-Q
e) C(O)O-E
f) -(R*-phenyl)
8) ~((R*)2-phenyl)



a) hydrogen b) SiRI3 c) Cl12-G d) tetrahydropyranyl e) allyl and f)
tert-butyl. 9.The conpound according to claim8, wherein Ais
sel ected fromthe group conprising a) hydrogen b) SIRI 3 53 ¢)

Cl- 12- G d)wbebssabkssds opyranyl , and e) tert-butyl. 10. Thepcorgostideiss
according to any of clainms 7-9, wheresin Gis selected fromthe group

conpri sing a}g) t&ﬁﬁ?&rbpﬁ)anﬁ'at hoxy
i) (1-alkoxy)-alkyl
1) (1-alkoxy)-cycloaikyl
k) allyl and
1) tert-butyl,
wherein G is selected from the group comprising
a) phenyl
b) alkoxy
c¢) dimethoxyphenyl
d) nitrophenyl
e) halophenyl
f) di-halophenyl
) cyanophenyl
h) p-biphenyl
i) acylaminophenyl
1) triphenyl
k) (methoxyphenyl)phenyl
1} di{methoxyphenyl)phenyl
m) c-naphtyldiphenyl, and
n) hydrogen

and Q is selected from the group comprising
a) hydrogen
b) C,-Cs branched and unbranched alkyl
¢) halomethyl
d) dihalomethyl
e) trihalomethyl
f) phenyl
g) biphenyl
h) triphenylmethoxymethyl and
i) phenoxymethyl,

and E is selected from the group comprising

a) lower branched and unbranched alkyl



c) p-net hoxyphenyl d) p-nitrophenyl e) p-chlorophenyl, and O
triphenyl . IL.The conpound according to claim9, wherein Gis

sel ected fromthe group conprising a) phenyl, b) nethoxy, and c)

p- met hoxy @ who2ssss. The conpound according to any of clPairmEp2007/006)148
wherein Qis selected fromthe groupseonprising a) hydrogen b) nethyl

c) phenyl, 3@5 ;gpgﬁgxynethyl. 13. The conpound according to claim
12, wherein th))xe ected fromthe group conprising a) nethyl, and b)

phenyl . ¢) vinyl
d) allyl
e) benzyl
f) methoxyphenyl
g) dimethoxyphenyl and
h) nitrophenyl,

and wherein R! is selected from the group comprising:

a) lower branched and unbranched alkyl,
b) phenyl, and
¢) benzyl,

and wherein R? is selected from the group comprising:
p g

a) methoxy,
b) nitro,

¢) halo, and
d) cyano.

8. The compound according to claim 7, wherein A is selected from the group comprising

a) hydrogen

b) SiR';

c) CH,-G

d) tetrahydropyranyl
e) allyl and

f) tert-butyl.

9. The compound according to claim 8, wherein
A is selected from the group comprising

a) hydrogen

b) SiR';



14. The conpound according to any of clains 7-13, wherein E is
selected fromthe group conprising a) nethyl WO
2008/ 028533PCT/ EP2007/ 006148 54 b) tert-butyl c¢) nethoxynethyl, and
d) phenyl w6 2diss28s6:pound according to clai m 14, wher ei FCTEER2807/006148
selected fromthe group conprising a)S3nethyl c) tert-butyl, and b)
phenyl 16. TRpcegupound according to any of claims 7-15, wherein Rl is
sel ected fromthe dqroup corrprl sing a) nethyl b) ethyl c) isopropyl

d) tetrahydropyranyl, and

e) tert-butyl.

10.  The compound according to any of claims 7-9, wherein
G is selected from the group comprising

a) phenyl

b) methoxy

¢) p-methoxyphenyl

d) p-nitrophenyl

e) p-chlorophenyl, and

f) triphenyl .

11.  The compound according to claim 9, wherein
G is selected from the group comprising

a) phenyl,

b) methoxy, and

¢) p-methoxyphenyl.

12, The compound according to any of claims 7-11, wherein
Q is selected from the group comprising

a) hydrogen

b) methyl

¢) phenyl, and

d) phenoxymethyl.

13.  The compound according to claim 12, wherein
Q is selected from the group comprising

a) methyl, and

b) phenyl.

14.  The compound according to any of claims 7-13, wherein
E is selected from the group comprising

a) methyl



d) tert-butyl e) phenyl, and 1) benzyl. 17. The conmpound according to
claim 16, wherein Rl is selected fromthe group conprising a) nethyl
b) ethyl c) isopropyl d) tert-butyl, and e) phenyl. 18. The conpound
accordi ng wo2em2583 cl ai ns 7-17, wherein R2 is sel ect edrdIvERIDQA7I0@6148
group conprising a) nmethoxy b) nitro,s4and c) chloro. 19. The conpound
accordi ng t @) gktayll8, wherein WO 2008/ 028533PCT/ EP2007/ 006148 55

¢) methoxymethyl, and
d) phenyl

15.  The compound according to claim 14, wherein
E is selected from the group comprising

a) methyl

c) tert-butyl, and

b) phenyl

16.  The compound according to any of claims 7-15, wherein R' is selected from the group
comprising

a) methyl

b) ethyl

¢) isopropyl

d) tert-butyl

€) phenyl, and

f) benzyl.

17. The compound according to claim 16, wherein R' is selected from the group
comprising

a) methyl

b) ethyl

¢) isopropyl

d) tert-butyl, and

e) phenyl.

18.  The compound according to any of claims 7-17, wherein R? is selected from the group
comprising

a) methoxy

b) nitro, and

¢) chloro.

19.  The compound according to claim 18, wherein



R2 is selected fromthe group conprising a) nethoxy, and b) nitro.

20. The conpound according to any of clains 7-19, represented by a
structure selected fromthe group conprising WO

2008/ 028533PCT/ EP2007/ 006148 56 21. A process for preparlrrhl_g %ound
accor di ng"Y%z"ﬁ’?{S’/m%’? claims 1-6 or 7-20, or a conpound PSTEFEPHINCHS)
wherein | is (para-nethyl)-phenyl, c:b’rrprl sing the steps: a)

reduct i Beisyelretad fromdhe &@“&C%Pﬂ%d of formula I'l'l: Il with an

al dehyde of fopRioRy.|atd
b) nitro.

20.  The compound according to any of claims 7-19, represented by a structure selected

from the group comprising
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DI and subsequent N-acetylation, or b) Nalkylating an aniline of
formula V: WD 2008/ 028533 with an el ectrophile of fornmula VI 57

PCT/ EP2007/ 006148 \% VI and subsequent N-acetylation, or
WO 2008/028533 PCT/EP2007/006148
56
P -~
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21. A process for preparing a compound according to any of claims 1-6 or 7-20, or a

compound of formula I wherein L is (para-methyl)-phenyl, comprising the steps:

a) reductively N-alkylating a compound of formula III:

I1I

with an aldehyde of formula IV

IV

and subsequent N-acetylation, or

b) N-alkylating an aniline of formula V:



c) alkylation of phenol 4 with an electrophile of fornula VII or
WD 2008/ 028533PCT1EP2007/ 006148 58 with an el ectrophile of formnula
VI wherein Xis a) nitro or b) amno, and Z is, independently,

sel ect ed fWBM48H2858?% oup conprising a) R, b) tosyloxy , RGTAERZPOTOOGIS
and wherein R and A are as defined i w7any of clains 1-3 and 7-9, and

wherein R3 is independently sel Q@tnle{nthe group conprising a) R,
and

with an electrophile of formula VI

VI
and subsequent N-acetylation, or
c) alkylation of phenol 4 with an
”~
()
F N
U OH
4
electrophile of formula VII
R/\/ Z

Vi

or

d) N-alkylating of the compound of formula VIII



b) tosyloxy, wherein Ris as defined in any of clains 1-3. 22.The
process according to claim?21l, wherein Zis selected fromthe group
conprising a) nethanesul phonyl oxy b) trifluoronethansul phonyl oxy c)
nonaf | uor obQrenstoessdd f onyl oxy d) tosyl oxy e) bronop, and BOFEP200/006148
2008/ 028533PCT/ EP2007/ 006148 59 23. Th® process according to claim 22,
wherein Z is selected fromafe-group conprising a)

nmet hanesul phonyl oxy b) trifl dpromet hansul phonyl oxy c)

nonafluorobutanesulfoﬁ¥Tij%I?$ tosyl oxy e) brono 1) hydroxyl
8]

Vil

with an electrophile of formula VI

wherein
X is a)nitro or

b) amino, and

Z is, independently, selected from the group comprising
a)R,
b) tosyloxy , and
¢) O-A, and

wherein R and A are as defined in any of claims 1-3 and 7-9, and wherein R? is independently
selected from the group comprising

a) R, and

b) tosyloxy,

wherein R is as defined in any of claims 1-3.
22.  The process according to claim 21, wherein Z is selected from the group comprising

a) methanesulphonyloxy

b) trifluoromethansulphonyloxy
¢) nonafluorobutanesulfonyloxy
d) tosyloxy

) bromo, and

f) 0-A

wherein A is as defined in any of claims 7-9 .



g) (tert-butyl dinmethyl) silyloxy h) (triisopropyl) silyloxy ii)
phenyl - nmet hyl )oxy jj) (2-tetrahydropyranyl)oxy 1, and M)
tert-butyloxy. 24.The process according to any of clainms 21-23,
wher ei n R3vOsimjzfR3wherein Ris as defined in any of clETiEP2207306148
25. A process of preparing conpound 3 5% 3) characterized by a)reacting

conpoung 7 THPpARES REGai3etakR200WhA0A A8 sBcted fbm¥ht BroliB CoRBHARS -

a) methanesulphonyloxy

b) triflucromethansulphonyloxy
¢) nonafluorobutanesulfonyloxy
d) tosyloxy

e) bromo

f) hydroxyl

g) (tert-butyl dimethyl) silyloxy
h) (triisopropyl) silyloxy

ii) phenyl-methyl)oxy

ji) (2-tetrahydropyranyl)oxy 1, and
kk) tert-butyloxy.

24.  The process according to any of claims 21-23, wherein
R’ is
a) R

wherein R is as defined in any of claims 1-3 .

25. A process of preparing compound 3

characterized by

a) reacting compound 7



at tenperatures in the range of from 121C to 160C, and, optionally,
upon obt ai nnent of conpound 3, addition of acid, or b)reacting a
conpound of fornula |, as defined in any of clains 1-6 with 18F

ani ons at wWendpsnaissres in the range of from50C to 160@CTZER2TITE06148
process according to claim25, wherei® a) conpound 7 is reacted with
18F anions at tepgperatures in the range of from 121C to 150C, and,
optional ly, guponlobt ai nnent of conpound 3, at |east one mneral acid
havi ng a congen tion in the range of from0.5N-6N is added, O b)
a corrpo la | Js.reacted with 18F anions at tenperatures in
t he rang f 58 @] 50C. 27.The process according to any of
clai ns 25-26 onpound 7 is reacted wth 18F anions, at

t enperature n t he range of from121C to 140C, and, optional I y upon
obt ai nnent of” ceyrpound 3, at | east one mineral acid having a
concentration in the range of from2N6N is added, 61 b)a conpound
of formula | is reacted with 18F anions at tenperatures in the range
of from85C to 140C. 28. The process according to any of clains

25- 27, charact erized in that in each of the reactions a) and b), the
react i owithy iFhlan, anions is conducted over a period in the range of
froml nut.e refer I 5 nut es refe

Lo a0 e gf She BRSSO 1215y Pt e oniiBBiIR PR ShRnent o1
For mul acotmpoasd 8edfddhied of acidny of clainms 1-6, and a pharmaceutically
acceptable carrier or diluent. 30. A kit conprising a seal ed vial
contai ning a conpound according to Fornula 1, as defined in any of
clainms g 6, wherein, nore preferably, said sealed vial contains a
predeterm ned quantity of said conmpound,

b) reacting a compound of formula 1, as defined in any of claims 1-6 with *F anions at

temperatures in the range of from 50°C to 160°C.

26.  The process according to claim 25, wherein

a) compound 7 is reacted with '3F anions at temperatures in the range of from 121°C to
150°C, and, optionally, upon obtainment of compound 3, at least one mineral acid having a
concentration in the range of from 0.5N-6N is added,

or

b) a compound of formula I is reacted with '®F anions at temperatures in the range of
from 75°C to 150°C.

27.  The process according to any of claims 25-26, wherein
a) compound 7 is reacted with '8F anions, at temperatures in the range of from 121°C to
140°C, and, optionally upon obtainment of compound 3, at least one mineral acid having a

concentration in the range of from 2N-6N is added,

or



31. A conpound according to formul:a I, as defned in any of clains

1-6,

for use as a pharmaceutical. 32. Use of a compound according to

formula I, as defined in any of clainms 1-6, for the manufacture of a
di agnostic imagi ng agent. 33. Use according to claim 32, wherein

sai d diagnostic i‘magi ng agent is for inmaging di seases of the . central
nervous system : 61

b}  acompound of formula I is reacted with '*F anions
at temperatures in the range of from 85°C to 140°C.

28.  The process according to any of claims 25-27, characterized in that in each of the
reactions a) and b), the reaction with '*F anions is conducted over a period in the range of

from 1 to 60 minutes, preferably 5 to 50 minutes, more preferably 10 to 40 minutes.

29. A composition comprising a compound according to Formula],« +as defined

in ny of claims 1-6, and a pharmaceutically acceptable carrier or diluent.

30.  Akit comprising a sealed vial containing a compound according to Formula I,
-as defined in any of claims 1-6, whereip, more preferably, said sealed vial containg

a predetermined quantity of said compound.
31. A compound according to formula I, as defined in any of claims 1-6, for use as a
pharmaceutical.

32.  Use of a compound according to formula I, as defined in any of claims 1-6, for the

manufacture of a diagnostic imaging agent.

33.  Use according fo claim 32, wherein said diagnostic iniaging agent is for imaging

diseases of the central nervous system.



