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Furthermore, it has been shown that the development of superior positron-emitting ligands,
like [''CJDAA1106 (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. J. Nucl. Med., (2000), 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]PK 11195 (1.
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W09/ 006353, whereas the compound 3 is clained by the

patent famly related to US 6,870, 069. Conpound 3 can
wheoosyesbesi zed by the al kyl ati on reacti on of PEBEP2007/006148

phenol DAAl 123 (4) with [1BF]-I-brono-2-fl uoro-ethane

The m{n51)adﬁ>at Fﬁ%sio‘ﬁ 3f Q%Fﬁ)gé\jnd l-lihgs dry &‘fclﬁ'u?r{e E)Qt%ﬁtr %’%ﬁfz%)q@lated to

e reagent - oro- et
W099/H683 330 M&r&ﬁnﬁhe&jrﬁ}mﬁnﬁrmr{s clalmed by the patent family related to US
trifluoronmethanesul fonsaure- 2-brono-ethyl ester (6)
6870q991or phenol al kylation (4 -> 3). Due to the fact that
the F isotope has a half-life of only 111 mn it is a
chal l enge to produce [ F]-I-bronpo- 2-fl uoro-ethane (5)
Compouog 88 dan bei syethesided by abe alkyhatibn tréeetion lod dlgi phrtnol DAAl 123 (4) with

(P11 Gt Stor BT 4 B vodndehess Thon BbSnEHeS Tegegon s tha

the reﬁgé'hfm 1$p)-1-8MRK0-D AR Cthdey | @) dhad 3b HeNPRhdsifld %Strlﬂuoro-

have been nmade to synthesize conmpound 3 directly by
methanss@fqnsmgeﬂrlamnoe@bylaqsg:r‘(61 prion\phenoChléylatiof 2@0&)3) Ppe a9 the fact

that the 2 50l AR -t Y A0 & i S 20881 18 peg %8 P 1 -bromo-

2- ﬂuorb%ﬂiaﬁ@ ®njusEih thhe hals to\edrey H@tthé gﬁ’és@éiwéﬁt k814t %Y inGUl -yield. The
In addition purification of [ F]-(3) fromreaction

overall ppdipeheaigplsyigiitfenthds £Wo-sigptseqianee sheimy imfscheme 1 is normally lower
ties resulting fromthe target and reaction
ﬂwnld¢¢%§¢y reduced the efficiency (J. Med. Chem, (2004),
2228).scheme 2 It is known fromliterature (Biorg.
Med. Chem, (2004), 12, 423) 6hat conpound 7 can be
prepared from 4 by ﬁ @ of
1, 2- bi s-tosyl oxy- et ane thbﬁft§ commercially
avai | abl e

l 7

5. - o

(3)
scheme 1

Attempts have been made to synthesize compound 3 directly by starting from tosylate 7 (J.
Med. Chem., (2004), 2228) by '®F 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 ['8F]-(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).



(see schene 3). schene 3 Conpound 4 is prepared from
benzyl ether 8 by catal ytic hydrogenati on (see schene
wareosoedsehre 4Benzyl ether 8 iS prepared in a OPEF/PBL007/006148
reaction fromnitro conpountd 9 and al dehyde 10 (see
schene 5). schepe 5 Nitro conpound 9 is synthesized

P

fron1difkyorid (11) and phenol by nucl eopfilic

aromatic Sybs@ yution reaction. Wer cefmgound 10 is

prepd& N enol 12 and benzy j see schene
ful t

6). (1 9) sgheme 6 1t would bekﬁiéf have a
practical mnd sq;ficient t echni que Porot he ﬁznthesis
of I 8F-( hn onlg _gne rather than iazgﬁo g

r adi oche | stg#%. The profile of roduct's needs
to be sinple enou o that the desired prpduct
18F-(3) c@an be pur ed easily. In addition it would
be useful to have convenient synthetic routes to
conpRrErte and i nternedi ates which all ow the one-step
| abeling towards F-(3).Summary of invention The
present invention provides novel conpounds of Fornul a

covd T r avent i o rovi el unds of
t is oy BRIk MGENIE ey (D a5 43S TR HBpRAa 7 can e
preparedr 61854 b9f alRylata iofidl ,2-Yistsylbkipetnrde WHEEHD XY ph@métdially available

(see scheme 3).
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scheme 3

Compound 4 is prepared from benzyl ether 8 by catalytic hydrogenation (see scheme 4).

F OT[:,Ifij F OTE’
\[::Efj OH = \[::Efj :;E]
(4) (8)

scheme 4



- (5- nmet hoxy- 2- (2-t osyl oxy- et hoxy) - benzyl ) acet am de (7)
and conpounds represented by Formula | or 11. The
WO pa08/02858h f urt her provi des a novel process of PCT/EP2007/006148

preparing iV-(5 Fl uor o- 2-ph€noxypheny|)
Benzyl P8 piepiied if AR Ton akhoR FOF ARB/OEARA SRR de 10 (see
scheme&3pect the present invention is dlrected t o compounds

of formula | : wherein Ris a) -0S(02-L b) chloro, c)

bromo or d) iodo .In preferred enbodi nents of

conmpoundg.of Formula I, Ris a) -O5(0 2-L b) hrono or

c) chlorg . In further preféﬁred enbodi nment s Yof

coﬂﬁ&m of Fornul a IE\@EEN%) -0S(0 2-L or br ono.

A I

(8) ) (10)

scheme 5

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

(see scheme 6).

t}j (10) (12)

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 '8F_(3) can be purified easily.
In addition it would be useful to have convenient synthetic routes to compounds and

intermediates which allow the one-step labeling towards BE_(3).



L is a) branched or unbranched al kyl b) perhal o al kyl
c) aral kyl d) al kyl-phenyl e) (di- al kyl)-phenyl f)

w@ roos288Bkyl ) - phenyl g) (al koxy-phenyl) h) PCT/EP2007/006148
(nitro-phenyl) i) (halo-phenyl) j ) naphtyl or k)
heteroaryl whereas L is not (/> r-nmethyl)-phenyl. In
preferred enbodi nents of conpounds of Forrmula I, L is
a) nethyl b) trifluornethyl b) nonafl uorobutyl c)
(nitro-phenyl)d) (halo-phenyl) e) G -C6 al kyl phenyl or

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 N-(5-Fluoro-2-phenoxyphenyl)-
N-(5-methoxy-2-(2-tosyloxy-ethoxy)-benzyl)acetamide (7) and compounds represented by

Formula I or L.

The invention further provides a novel process of preparing N-(5-F 1ﬁ0r0-2-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 :

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

d) iodo .



f) (2,4,6-C -C6 trial kyl)phenyl whereas L is not
(/>ar-nmethyl)-phenyl. In further preferred enbodi nents
wW@toosoeg5etinds of Fornula |, L is a) nethyl b) PCI/EP2007/006148
trifluornmethyl or c) nonaflaorobutyl A preferred
[ fi. E i ncl ude nesyl oxy and

In pref‘%ﬁgiﬁcgl%gggrlné&g??g%ﬁs}g %l&dﬁa?g:%"?lg;[’l OW ng structures: In
a second aspect the present invention is directed to
conpounds of formula Il which are possible starting
materi al s of conmpounds of fornula | :wherein Ais a)
Ry & i b) SIR 3 ¢c) CH2-Gd) C(O-Qe) C(OOET)
-)(/R%-G)gﬂenyl) g) -((R 2)2-phenyl) h) tetrahydropyranyl

R is

b) bromo or

¢) chloro .

In further preferred embodiments of compounds of Formula I,

Ris
a) -OS(0O),;-L or
b) bromo.
Lis
a) branched or unbranched alkyl
b) perhalo alkyl
c) aralkyl

d) alkyl-phenyl

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

1) (halo-phenyl)

j) naphtyl or

k) heteroaryl

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

In preferred embodiments of compounds of Formula I,
L is

a) methyl

b) trifluormethyl

b) nonafluorobutyl

¢) (nitro-phenyl)



i) (l-al koxy)-alkyl j ) (1-al koxy)-cycloal kyl k) allyl

or 1) tert-butyl In preferred enbodi nents of conpounds
wo@tooBoessad a |1 A is a) hydrogen b) SIiR 3 c) CPRFEPIN7/006148

tetrahydropyranyl e) allyl or f ) t-butyl. In further

LRL mbodi nents of conpounds of Forrmula I, A
P);gs h@%%@en b) SiR13 c) CH2-G d) tetrahydropyranyl
orCells ulluylphboylydr. G is a) phenyl

f) (2,4,6-C,-Cs trialkyl)phenyl
whereas L is not (para-methyl)-phenyl.
In further preferred embodiments of compounds 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:

re

L
o 0]
\\S/
Cd \\
%

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

possible starting materials of compounds of formula I:



b) al koxy c) di nmet hoxyphenyl d) nitrophenyl e)
hal ophenyl f ) di-hal ophenyl g) cyanophenyl h)

W@29s0essay| i) acyl am nophenyl j ) triphenyl KkPCT/EP2007/006148

(met hoxyphenyl ) phenyl 1) di§ net hoxyphenyl) phenyl m

a- naphtyl di phenyl or n) hydrogen In preferred

enbodi nents of conpounds @f Fornmula Il, Gis a) phenyl
b) nmethoxy c) p-nethoxy nyl d) p-nitrophenyl e)

p- chl or ophenyl or
F
s

N
|l
O

I

wherein

Ais
a) hydrogen
b) SiR';
c) CHx-G
d) C(0)-Q
e) C(O)O-E
f) ~(R*-phenyl)
g) —(R®)-phenyl)
h) tetrahydropyranyl
1) (1-alkoxy)-alkyl
j) (1-alkoxy)-cycloalkyl
k) allyl or
1) tert-butyl.

In preferred embodiments of compounds of Formula II
Ais

a) hydrogen

b) SiR';

¢) CH,-G

d) tetrahydropyranyl

e) allyl or

f) tert-butyl.

In further preferred embodiments of compounds of Formula II,

A is



Gis

f) triphenyl . In further preferred enbodi nents of

conpounds of Fornmula Il Gisa) phenyl b) nethoxy or c)
WE20081028533/ phenyl . Q is a) hydrogen b) Cl-C5 brBGIERWOTN6148

unbranched al kyl c) hal ometthyl d) dihal onethyl e)

at:1N thyl f) phenyl g) biphenyl h)
%??%ﬁe%??nethoxynethyl or i) phenoxynethyl . In

pDSﬂéured enbodi ments of conpounds of Formula Il Qis
%3CE%Q£ogen b) met hyl c) phenyl or

d) tetrahydropyranyl or

e) tert-butyl.

a) phenyl

b) alkoxy

c¢) dimethoxyphenyl

d) nitrophenyl

e) halophenyl

f) di-halophenyl

g) cyanophenyl

h) p-biphenyl

i) acylaminophenyl

J) triphenyl

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

In preferred embodiments of compounds of Formula I,

Gis

a) phenyl

b) methoxy

¢) p-methoxyphenyl
d) p-nitrophenyl

e) p-chlorophenyl or
f) triphenyl .

In further preferred embodiments of compounds of Formula II

Gis



d) phenoxynethyl. In further preferred enbodi nents of
conpounds of Fornmula Il, Qis a) is nethyl b) phenyl.

WE&2008/028533 ower branched or unbranched al kyl b)PCT/EP2007/006148

met hoxynethyl c) vinyl d) ablyl e) benzyl f)

g;%ﬁygyyphenylg) di met hoxyphenyl or h) nitrophenyl In
preferred enbodi nents of conpounds of Forrmula Il, Eis
b) mediokybr b) tert-butyl c) nethoxynethyl or d) phenyl

In further preferred enbodi nents of conpounds of
FoRARAtPKPhENT "

a) hydrogen

b) C,-C;s branched or unbranched alkyl
¢) halomethyl

d) dihalomethyl

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



Eis a) methyl c) tert-butyl b) phenyl Rl is

i ndependently from eachother a) | ower branched or
warsarsshed al kyl b) phenyl or c¢) benzyl and |PCT/EP2007/006148

preferred enbodi nents of campounds of Formula Il, Ris

[ @m?g% 1L,pom each other a) nethyl b) ethyl c)
?gopropy Iar}sltfggt-butyl e) phenyl or f) benzyl In
hynittophemyd ef err ed enbodi nents of conpounds of Fornmul a
I1, RL is independently from each other a) nethyl b)
ethyl C) isopropyl

In preferred embodiments of compounds of Formula II,

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

In 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



d) tert-butyl or e) phenyl R2 is independently from

each other a) nethoxy b) nitro c) halo or d) cyano In
wW@e@Beessasl enbodi nents of conpounds of For nul aPCT/EPRR7/006148

i s independently from eachi1ather a) nethoxy b) nitro

B)aﬂprolnfumherprﬁewedeMdemMs of

conpounds of Fornmula Il, R2 is independently from each
o} hesprapylnet hoxy b) nitro A preferred series of
%onpoufd of Formula Il include derivatives having the
bl@ﬁ"%@‘%tructures:As used in the specification and

ap q?p clainms unless specified to the contrary, the
term "l ower un-branched or branched al kyl" shall have
the follow ng nmeaning: a substituted or unsubstituted,

». . Strai,gh r branched chai n nonoval ent or dival ent
R® is indegedety, By et Rffer

a) methoxy

b) nitro

c) halo or

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:

” 7”7

1 1O
OH 0 No” 0” Yo



substantially of carbon and hydrogen, containing no

unsaturation and having fromone to ei ght carbon
wW@t@s®?28583 g. but not limted to nmethyl, ethyl, PCT/EP2007/006148

n-propyl, n-pentyl, 1,1-dimethylethyl (t-butyl),

n- heptyl, and the like. The teym"aryl" as enpl oyed

herein Yy itself or as part another group refersQto

hC Or bicyclicpsFAJ g aups contal
arbons in the t| n, prqjera

ons[in the rin t|- ,

phe a
y apht The te eroar
%ﬂﬂ. e/n refers ffo grou aving 5 to 1 rlng
; 6, ~@C 14 p ( el ec s shared i ycl i
AR 2 and cont ai ni ng on atonms and 1, 2, 4
oxygen, nitrogen or sultur heteroatons (mhere xanpl es

of heteLQaryI groups are: thienyl, benzo[b]thienyl, _
, 3-b] t hi enyl, th|a hrenyl furyl, pyranyl

"1uranyl benzo? chronenyl, xan
@J i nyl, ZE yrrolyl, igm dazodyl

I, pyrldy raZinyf, pyrimdiny

y i ndol , 3H i yl, ©O
N@éolyl pur.lnylébi2 | ngti zi nyl, \1’1
b7 nol yl t hal napht hyr@@hnyl , SoSie_-

azol i nyl7 cinnol|~\ pteri di 4aH car@agol yl ,

car bazol yl, carbolinyl phenanthrldlnyl acridrnyl,
peri m di nyl, phenanthrolinyl, phenazinyl,
|soth|azolyl phenot hi azi nyl, isoxazolyl, furazanyl_.
oxa2|nyl groups). If g@°chiral center or

ormof an isoggri,c chnter is presefiyAn
or Il pf the yprej

according to Fofnu

n, all N

erein. ) }LPI a chiral

ef-agA aceni c gxture
mmw@orﬂmra

sing well -known techni ques

and an individual enantioner nmaybe

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]Jthienyl, thianthrenyl, furyl, pyranyl, isobenzofuranyl,



used al one. In cases in which conpounds have

unsat ur at ed carbon-carbon bonds doubl e bonds, both the
w@r@si0sssaer and trans-isonmers are within the SPOPEPN7/006148

this invention. In cases wherein conpounds nmay exi st

benzoxhbIYIRURIRENA, T QnRnyE UpRerRathfh -,em.'%m I0TBrRolyle8fdidazolyl
enzox%l%bu%(’)rrer?@ f}g’r rr)?dl&ls CORt grrpl at ed gs bein g ﬁ]c:‘fﬁ{jedy azoyL
pyrazoly, t pyridyl,hpgraziny ke ryiriomdidydt prendaeinyst indglizinyle gsnihddlyl, BH-indolyl,
. or .predom nant.ly in gne.form .In.a thi aspect the .

indotylr dB0R L Sftingn 1 4TaIRER b o iapebds e FgIyl " Phthalaziny,
naphthy i &RA" igdéhabblim FL#AAbRAY: pteridinyl, 4aH-carbazolyl, carbazolyl, carbolinyl,

phenoxypheny])-N—(51n?phoxy-2-tos | oxyet hoxybenzyl’) ace
phenanthaidinid, ( Arridinyh cpenpoidiayly emlegemﬁr@@nby Fphenakiayl, ofsothiazolyl,

I.l .characteri,zed b ductively N-al kylating a
phenottp S0 LA Aty Pnd SRS KRB befied). sonoie o
If a chif4?lcBbeRor MovhedTrng !éb_%ﬁ@d&iﬁric%eﬂfeﬁs)/%r@ién@ﬁh aRpmpound according to
N- al ki/l ating an aniline of formula V: V with an

Formula|lex ]} ebHiel nsessnt fryentiom all foxms ghspchiiprraefy érpduding enantiomers and
diasterégk'rl] xC ee'(i:' ’lr %%éh?llrt]eéldg% t?%?%?éée@ﬁe?{iﬁf@g&%?n Vﬂéﬁﬂl%}?iggian%hiral center
may beOlisedns racemieuntktak drarsnatl enavitibierically enriched mixture or the racemic
mixture may be separated using well-known techniques and an individual enantiomer maybe
used alone. In cases in which compounds have unsaturated carbon-carbon bonds double
bonds, both the cis-isomer and trans-isomers are within the scope of this invention. In cases
wherein compounds may exist in tautomeric forms, such as keto-enol tautomers, each

tautomeric form is contemplated as being included within this invention whether existing in

equilibrium or predominantly in one form.
In a third aspect the present invention is directed to a process for preparing N-(5-Fluoro-2-
phenoxyphenyl)-N-(5-methoxy-2-tosyloxyethoxybenzyl)acetamide (7) or a compound

represented by Formula I or II characterized by

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

I1I

with an aldehyde of formula IV



with an electrophile of formula VI. wherein X is a)
nitro or b) amno and Zis a) Rb) tosyloxy or c) OGA

wQewsmesssas R and A are above-defined . | n preCBEPWA7/006148

enbodi nents of conpounds oftsfornula VII, Z is a)

met hanesul phonyl oxy b) trifl uoronet hansul phonyl oxy c)
nonaf | uor obut anesul fonyl dy d) tosyloxy e) bronpo f)
O Awhereas A is above-defaged . In further preferred
enbodi nents of conpound$ formula VI, Zis a)

met hanesul phonyl oxy 0

and subsequent N-acetylation,

b) N-alkylating an aniline of formula V:

with an electrophile of formula VI

and subsequent N-acetylation,

c) alkylation of phenol 4 with an
-

O l
o OH

4



b) trifluoronmethansul phonyl oxy c)
nonaf | uor obut anesul f onyl oxy d) tosyloxy e) brono f)

WOUWB085B3 g) (tert-butyl dinmethyl) silyloxy h)PCT/EP2007/006148

(triisopropyl) silyloxy i) iphenyl j )
tetrahydropyranyl or k) ter/-butyl. In further
preferred enbodi nents of conpounds of forrmula VII, Z
i lectdophride oé fresulpWbny| oxy b)

trifluoronethansul phonyl oxy c)

nonaf | uor obut anesul fonﬁlm,d’jzt osyl oxy e) brono f)
hydroxyl g) (tert-butyl dinmethyl) silyloxy h)
(triisopropyl) silyloxy vii

or

d) N-alkylating of the compound of formula VIII

Vil

with an electrophile of formula VI.

wherein

Xis

Zis

a) nitro or

b) amino and

a)R
b) tosyloxy or
¢) O-A and

whereas R and A are above-defined .

In preferred embodiments of compounds of formula VII,

Z is

a) methanesulphonyloxy

b) trifluoromethansulphonyloxy
c¢) nonafluorobutanesulfonyloxy
d) tosyloxy

¢) bromo

f) O-A



i) phenyl-nethyl)oxy jj) (2-tetrahydropyranyl)oxy 1,
or kk) t r -butyloxy. R3is a) R or b) tosyl oxywhereas
WR2008/02856% e- def i ned . I n preferred enbodi ment SPGI/EP2007/006148

conpounds of formula VI, R37is a) R whereas Ris

above-defined . The above nentioned processes of

form ng conmpound 7 or a conpound of fornmula I and |
wherean\ds dboveeddfaiedr.i ous protecting group strategy as it is

shown in schene 4 and 6 and as it was reported e.g. in

Biorg. Med. Chem, (2004), 12, 423. In this nentioned

In furthR'PlebGRld ibddifeRt 8P SbmPERIS &F Fdtthuldenzyl * has to be
install ed and deprotected within a relatively short

Zis sequence. The third aspect of the present invention

ovi des nore._convergent approach to synthesize a
gL?? 8“%?§%QP§§Fyfor the later radiofluorination

be@iiuotdimethadsalphongloRect of the invention is directed
to a process of Fregﬁring compound 3 which is
ehagrnaduerobragesiontioxyucl eophi l i ¢ 18F

?ggﬁﬂ%kyor!nation of conpound 7 or a conpound of 1S
r a’l in only one radi ochem cal step. In contrast

epbiofie publ i shed one-step F | abelling procedure (J.
Med. Chem, (2004), 2228) the forth aspect of the
briveeenyli nventi on provi des

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

i) phenyl

j) tetrahydropyrany! or

k) tert-butyl.

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
ii) phenyl-methyl)oxy
1)) (2-tetrahydropyranyl)oxy 1, or
kk) tert-butyloxy.

R’ is
a) Ror
b) tosyloxy



additional starting materials and/or new paraneters
whi ch allow the 18F fluorination towards
WO ¢®8M028563 0- 2- phenoxyphenyl ) - -(2-(2-] PCT/EP2007/006148
18F] f | uor oet hoxy) - 5- net hoxybenzyl ) acet am de (3)
wi t hout generating a di sadvant ageous anount of
by- products which are costly or difficult to 18
whereas Rpamboe-défirvedpr esent i nventi on conpri ses an approach
for the nucleophilic F radiofluorination towards
N- ( 5- Fl uor o- 2- phenoxyphenyl ) - -(2-(2-]
In preféitdd &%d&h@&&ﬁhéﬁp&ﬁh@%%ﬁﬂﬂﬂdﬁcet am de (3) which
,, Is characterized by use of starting materials
R’is represented by 18 a) conpound 7 and F ani ons which are
rggﬁfed at tenperatures in the range of from 121C
e and, optionally, subsequent use of acid, or b)
conmpounds of fornmula | and 18F ani ons which are
reacted at tenperatures in the range of from50C to
whereag Boicabovepdefingdr.ed enbodi nents of 18F
The ab@?%{r%ﬁ%%r%@[ﬂj?%%g%g&f; f%\l\g{ﬁl |S(j°.mpf\'f.nti Z_ ((rzq [:ompound of formula I and II

avoid thd 1dbdeibeepRcyihg Zromy hientydyeawitliy aepimii sbefd)d 446 and as it was
reaction Is characterized by use of starting materials
reported g dit Bitra Mg Ghera o (¥l 27 423 dinpthisinggnionggh peblicgfian the phenol
a a4 [ o)
pocc (S8R e SRR B #0850 TGl o
third aypethof dircprigmtinvamsiongiraeides Q. hod conbeldentosipddpach to synthesize a
. . conpounds of fornula |I. and 18F, ani ons which are
suited wrsggfcaofoathetl%tﬁrp@%fﬁ%@amw KREi9ange of from 75C to
| 50C. 1Si In further preferred enbodi nents of F
radi of |l uori nati ons towards - (5-Fl uoro-2-
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 I in only one radiochemical step. In contrast to the published one-step '°F labelling
procedure (J. Med. Chem., (2004), 2228) the forth aspect of the present invention provides
additional starting materials and/or new parameters which allow the '°F fluorination towards
N-(5-Fluoro-2-phenoxyphenyl)-N-(2-(2-['*F]fluoroethoxy)-5-methoxybenzyl)acetamide  (3)
without generating a disadvantageous amount of by-products which are costly or difficult to
separate. The present invention comprises an approach for the nucleophilic '|F
radiofluorination  towards N-(5-Fluoro-2-phenoxyphenyl)-N—(2-(2-[ISF]ﬂuoroe.thoxy)-S-
methoxybenzyl)acetamide (3) which is characterized by use of starting materials represented
by

a) compound 7 and '®F 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 '®F anions which are reacted

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



phenoxyphenyl)- -(2-(2-]
F] f 1 uor oet hoxy) - 5- net hoxybenzyl ) acet am de (3) the
WO e@s28s583 i S characterized by use of starting Pel/@Pioal/en6148
represented by a) conpound1¥ and 18F ani ons which are
In prefér?&% tRBodinchRNperspt t‘dﬂfo?lubﬂnitnﬁs GRS V- f(§ -'F%r&élﬁleiheéyphenyl)

, and, optionally, subsequent use of m neral

N-(2-(2vij gtFﬂﬂc@nc@nt(y)aﬁmmtBOMtemé)acaamlde 63)Nhe rregtionoispchanatserized by
rmula, 1 and F i ons which are reacted at

use of %ﬂﬁ%Fﬁ#ﬁP&?fPﬁm?ﬂgspﬁnge of from85C to 140C. The

a) comRin@Ct sndd 31t o RBRMtare RARRUI R RerAp@afdtSdn I ¥ige I%Y fidm 121°C
process of preparing conpound 3 characterized by a

to 150°Ceanglt ppigoradliyparbsaquent vse ¢f minicod ecidgtwitheeqneentrafions between 0.5 N
6N.the range of from 121C to 160C, and, optionally, upon
bt ai nment of conpound 3, addition of acid, or b)

b) comp@awts ldﬂ@'oﬁtmﬂ@ me@dréF ahiohe whidhaark re@gedgf ﬂeﬂ@draltﬁreﬁﬁytlﬁfrange of
clainms 1-6 with 18F anions at tenperatures in the

fﬁﬂn7$§H§é5Qﬂ3fron150C to 160C. In one embodi nent, a)
compound 7 is reacted with 18F anions at terrperatures
in the range of from 121C to 150C, and, optionally,

In ﬁlrthpﬂnpmﬁtrwdn renbodifnens Mmpdu itk Srad@ﬂubﬁﬁatoxﬂneomxﬂer al-(5-Fluoro-2-

aci d having_a;concentration in the range of fr
phenoxgphaay BnV4i(3- %%-(Edg&fluq;pethoxy) 5-methoxybenzyl)acetamlde (3) the reaction is

characterized by use of starting materials represented by

a) compound 7 and '®F anions which are reacted at temperatures in the range of from 121°C
to 140°C, and, optionally, subsequent use of mineral acids with concentrations between 2 N —
6 N,or

b) compounds of formula I and '*F anions which are reacted at temperatures in the range of

from 85°C to 140°C.

The objects of the present invention are also solved by a process of preparing compound 3

characterized by

a) reacting compound 7



b) a conpound of fornula | is reacted with 18F anions
at tenperatures in the range of from75C to | 50C
WEe@BOR&BE y, a) conpound 7 is reacted with 18FPGEHERIN87/006148
at tenperatures in the rangeé of from 121C to 140C and,
optiopal |y, upon obtainnment of conpound 3, at |east
neral acid having a concentration in the range
in 2N- 6N i s added, orb) a conpound of fornula I
ted with 18F anions at tenperatures in the

angeoof fr C to 140C. In one enbodi nent in each
s a) and b), the reaction with 18F
ons Q(\ onducted over a period in the range of from
0 _60 n1nutes preferably 5 to 50 m nutes, nore

pref&ably 10 to 40 minutes. The objects of the
present invention are also solved by a conposition
conprising a compound according to Fornula I
preferably as defined in any of clains 1-6, and a
thm]gharnaceutlcally acceptable carrier or diluent. The
wi 8ts of the present invention are furthernore

at temp&@it&@@l iRYherdfigt FORGHhI 1PC 8 WAL Land,i PtioBANE, Aipdh NbtAinment of
@gound according to Formula I, preferably as defined
compoiupl

addisonef afids 1-6, wherein, nore preferably, said
seal ed vial contains a predeternined guantity of said
compound. The objects of the present invention are
or furthernore solved by a conpound according to formula
I, as defined in any of clains 1-6, for use as a
phar maceuti cal .

b) reacting a compound of formula I, as defined in any of claims 1-6 with '8F anions at

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

In one embodiment,

a) compound 7 is reacted with '*F 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 '8F anions at temperatures in the range of

from 75°C to 150°C.

Preferably,

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



The objects of the present invention are furthernore
sol ved by a use of a conpound according to fornmula I,
w@goodetsseed in any of clains 1-6, for the nanuPGELEPRI0OTIEN6148
of a diagnostic imagi ng ageht, wherein, preferably,
sai d diagnostic imging agent is for inaging di seases
of the central nervous system The term "acid" as
b) ewphpyent dffoennlarlé$ emsteti ovithi YiEmaionaci ds, i ncl udi ng but

ed to ydrochlorlc,
at tempﬁ?&ﬂ‘%?‘othf EANEf; r8ftb%|$o (L,tc toplg‘?)c {foric, phosphoric,
carbonic, nitric or sulphuric acid or to appropriate

organi ¢ aci ds which includes but not limted to acj ds
In one semebpdiment] uphacth of thqab&ﬂmph&taﬂd bartbeweadion with "°F anions is

conduc%&ial | PIAZé(e;nggl 1élst er K le;frgxlng? %ﬁl %{n%éegggf ieraglh §1 to 50 minutes,
more pieférﬁtblyqoaﬁat)ln@lnuﬁg0pl oni ¢, succinic, glycolic,

gl uconic, lactic, malic, funarlc pyruvic, benzoic,
anthranilic, nesyllc funarlc salicylic

The ob 49 erb)flﬂ%c erfg.ée%t il t%n beralsd ved y a %tnli]rRao@f(i#n c%%p%fsmg a compound

nes onti c, enzenesu on| C,

accordlh? Ithamnhi qj?éﬁra%ﬂbda§diéﬁrﬁﬂ lith by 61C¢1@Iuﬂ§‘1, 6] dndt ehﬁlama&@x‘bally
the process of preparing conpound 3, the term "at
acceptabloearries s diupRlyr al aci d having a concentration in the
range of form0.5 NN6N'" is used, this is nmeant to
refer to a scenario, wherein the at | east one ninera
The obgcisdf htgespraseno irventisaaiedorthermolesdlnet byh &it coapgieing a sealed vial
However, “HI S ter m shoul d al so_be under stood as

containggcbFRARAINAGesordterdatiogmitlidy Bickerally &s drtnechienyioh laips 1-6.
wherelﬁ‘}g&e eerxsctB sﬁdgealéd NaX EHt5inh g?e‘?i_\é%hne@dqu%ﬁ@y (ﬁ%hlqs

acid concentratio I.e. the sumof all

compoumbi vi dual m neral acid concentrations is in the
i ndi cated range of from0.5 N-6N. The provision of F
anions is known to soneone skilled in the art and in

The o efredbrBRat ihSeRfo SéeirtR¥rmit e WofledUby?dUMsouhld ccording to
o0 which a base, for exanple in the form of potassium
formula I as defined in any of claims 1- 6, for use as a pharmaceutical.

The objects of the present invention are furthermore solved by a use of a compound according
to formula I, as defined in any of claims 1-6, for the manufacturing of a diagnostic imaging
agent, wherein, preferably, said diagnostic imaging agent is for imaging diseases of the

central nervous system.

The term “acid” as employed herein refers to mineral acids, including but not limited to acids
such as hydrochloric, hydrobromic, hydroiodic, perchloric, phosphoric, carbonic, nitric or
sulphuric acid or to appropriate organic acids which includes but not limited to acids such as
aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic and sulphonic acids,
examples of which are formic, acetic, trifluoracetic, propionic, succinic, glycolic, gluconic,
lactic, malic, fumaric, pyruvic, benzoic, anthranilic, mesylic, fumaric, salicylic, phenylacetic,
mandelic, embonic, methansulfonic, ethanesulfonic, benzenesulfonic, phantothenic,

toluenesulfonic and sulfanilic acid.



carbonate or tetra al kyl amoni um carbonate i s added.
The aqueous H18F nay be obtained froma synchrotron.

WO 2008®285aport ant that a radi of | uori nati on causeGI/&B2007/006148
little by-products as possnble in order to avoid a

If, in thg iecéflfggwaf the lﬁ&{?ks‘:ﬁ f}l‘ggal% %ﬂﬁ'ﬁ' 3 ?ﬁjer %u'i'lﬁg‘éf ?ea%t'.otah.e mineral acid

| N SC
having acnmpo&:mnlltldlﬁ in ¢ha rh@er(ﬁ'dfoomfﬂ) GaYi6hEt sdised, thit mi medrtido refer to a

scenari(;j §\§ err%g t%r Odl‘ig%&l%p fﬁ%ﬁ%?zg@ﬁﬁﬁg ?:Sxécg:%%gélog Frb)?l?e 1ndlcated range.

Howev&ORaleff shBulld QAN hitrétBod N SR oFDIRMNE sdenafio wherein more than
converted to 3 at any tenperature (compare fig. 2b

one mingeh Bl andiseh ag. eixmmtuec) of@mpmdmmniredsacsdsariridwghe total acid

concentg%%}ogl;l g'lr 8%3581“{@ o y 8}Vﬁ€f9ﬁl Sqar 68‘:a| %x%‘éa%%y? rlé) fm the indicated

rangeoffrggltgrgm.6wth F anl on if the tenperature is above
120C (conpare Fig 2b with 4b). If one conpares the

nucleophlllc radlofluorlnatlon reaction of a conpound

| Wt ound Vious that . .
The prov1sdo ?fnlj ic-;r%inna iy Ersn % (s)onrg%%nrf]: 111 glrl?ru an{i rg gne meodlment is

achleveﬁ%}dpt@i/ﬁlﬁhgﬂ& wblis Péﬁpﬁf dhihes bﬁs&eﬁ)r%xﬁmpid h thedoAN@f potassium
5b). The radlofluorlnatlon reaction can be caygried
carbonaig,r tatigy alkylaarpmenium sambppate ds addede tlihghayeausell "Fengy be obtained
QQdnVial) which is known to someone skilled in the
&onla%$§$ﬁ)r in a mcroreactor. The reaction can be heated
by typical nethods, e.g. oil bath, heating block or

. . mcrowave. ,uth,errmreit ca useful to add acid to
Itis lmleman&maa%rﬁf fnagpn causepas f [’ té@?tyrrafﬁ dugts pspessiplg wyordeidto avoid

adlfﬁcﬁl@?bx‘?{édﬁgﬁ'o@%éﬁﬁe@ rdppound 7 or of conpounds of

t owar ds cofmpound 3 has been carried out. The
As depictedan sehemen & hompouhdainformaki Isugpcrqrqumgﬂy& carglpe radio-fluorinated

o onupRRUEIRTOLILE Pl PSiurlSc e Lo otluotinationye .
product8 @5@SEd. W) 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. Sa 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



carbonate as base and "kryptofix" as crown-ether. But
al so other solvents can be used which are well known

W@ 2008%0p8583 s. These possi bl e conditions i ncl udePCHEP20aT/@06148
not limted to: dinethylsul28oxid and acetonitril as

phosphéﬂhfﬁe&rﬁ)ﬁ}ﬂl@e %] Ehiakards %rﬁléﬁﬂo@@% be 1nvolved in such a reaction as

tertra osphoni um onate as base. Water and/or
co-solvertc dhel ra@aﬁu-bxmatromaleuﬁcbris rars wohdwtade ot orentoca60 minutes. Preferred
. co-sol vent. Ee.radi orination reactions ar
reaction, BmaR Rt <116 PSS, ksther AtFaEed tepcliod tags 764D o 49 min.

times are five to 50 mnutes. Further preferred
reaction tinmes are 10 _to 40 min. schene 72a 3a 3b4a 4b
5a 5b Schene 8 depic S an exanpl e of a syntheticofoute

for formng a of formula I waacoz:ﬁqa of
formula Il: 6) (13) Conpound 4 (J

Chem; 47; 9 ' \‘;k aifed by
use of e.g. qg et ed bronoet hanoNgBhoor \L
Med. Chem Lett 15; g»s\\(zoos) 4989 - 49

pot assi um carb e and s&diumiodide in

di met hyl formam de to obtain ether 15. But al S0 ot her
bases, includingybut not limted to caesi um or d8di um
car bonat e seh&@di um hydr oxi d, potassi um hydr oxi d,
['ithium hydroxid, tetra-al kyl hydroxid, sodium hydrid
and ot her solvents, including but not limted to
acetone, tetrahydrofuran, eventually m xed with water,

are possi ble. Conpound 15 is deprotected by
het er ogeneous catal ysis and hydrogen. Suited




reaction conditions are e.g. palladiumon carbon and
i sopropanol. O her possible reagents and sol vents for
W@ biog/okdsa3l of reaction of deprotection are knoRET/EB2007/006148
experts and listed in T. G2e¢ene, "Protective Goups in
Organic Synthesis", Wley & Sons, 1999. The resulting
al cohol 13 is then converted to conpound 16 by use of
e.g. nesylchloride, triethylam n and di chl or onet hane.
O her possible solvents and bases including but not
limted to, are dichloroethane, ethers, ethyl acetate,
di i sopr opyl et hyl am ne, DABCO ect. Schene 9 depicts
o] N1 i € 0

onpound of Fornul a [j.
| kyl ated by use of
J. Med. Chem; 47,
ot assi um car bonat e
i met hyl formam de tojlobtain nesylate 13. But |al so

t ér_bases, i ncl udi ot limted to caesium or
odi-um car bonat € Fﬁde““ﬁﬁf”SSFdﬂIhydrOXid,
Tiepromhydroxi d, t et r agHe—hyeroxe,—soaram-hydri d
ot her sol vents, incIQﬁHﬂyYﬁhﬂmﬂﬂgﬂmrﬁ&éb {o
one, tetrahydrofuran,I@V@?PW&IIy m xed with water

& big Ahid

ossi bl e. Schene 10 fs CUdnoth anpl ¢ of a

Eeti c route for red r‘t%lm\}'?:'ieyt‘?\‘ﬁt"felfvhgt#(ogpf Drmng a
o ound of Forrmula | via a conpound of formjla
W3 (19) (20) (21 ) sschenme 10 Nitro-conpound|9 is
§ eedﬁ—o—t—he—eﬁfﬁﬁehﬁﬁdfﬁﬁﬁkkkms—iﬂ—ﬁ«—m ssi bl e
x%¢u0|ng agent for thls n@ﬂth@@cm§nﬁ¥gﬁpg%nhmﬁth
-pal | adi um on carbon. } Anil | trmiod@iiérs converted ip a
Tieductive am nation feag¢ti-omudeh tris-acetoxy|sodi um
Dorlohydrid i n di chl o ongtIanercatioh theche3Pte 21 and
sjupsequent acetyl ati gn wWth aceticacid annhydfide to
ebrai n the acetyl atedq secondary
S NN A | o —
wp HPLC UV-chromatogram  Fig. 2b
J '8F fluorination

! 7 = 3 (crude)
g 30 min reaction time at 130°C

s 3 e
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F fluorination
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HPLC UV-chromatogram Fig. 3b
§ | '°F fluorination

g 7 = 3 (crude)

30 min reaction time at 100°C




aniline 22. O her useful reducing agents are

wel | -known to experts: e.g. sodiumcyano borohydrid in
woreaoR@aessB3 or hydrogen and het er ogenous cat al ysPGr/EEZOg7/00614s

pal | adi um on carbon (Bioorgs Med. Chem Lett.; 15; 22;
 20054989~—"4993) or pl cl[l NUm oXi de ip 4%/ tin

hl ari de and phenyl sil arelslf‘@’ ':;(I';re'f’%“’gram 8- *2005; 5653

56). Deprotection of t.hg; rhydropyranyl et her

2 junder acidic conditi ors30\%lt, agugg,y,lneg%d@ i n et hanol
esul\ted in al cohol 1§. Te—subseguert—resyHatt on
rgs conpound 13 has al ready been described in
icts another symthetic|route for
g : : ermﬂ-a%——dﬁ—a——t ef ctive
ARy ar o ot a conpqur d an
Il dehyde of formula V. qAr tléﬁ}fjc\el,{, ¥ m:('augram H‘%?‘?mﬂ a V)
an be converted in a riequebi Men@yl Nation reaction
Mth trisacetoxy sqdiu toxoahyetmidna;ndataacetl c acid in
i chl or onet hane and al dehyde—23—and—subsequent
cetylatlon e.g. Wdhjacetic acid anhydride| to
bhai he acetyl a “ondary anildi ne 13. ¢ her

ef- crng agent §° at erts: e.g.
o"di‘um cyano “Bor ohydri d i|nuset, m;omgggraw ageh and
et erogenous catal ysit s (4. @ fipahdtisgli um on car bon
=<({Bi oorg. Med. Chem |[Lett.|;131:5;3 (&@ide) (2005); 4989 -

993) or plati num oxji de),| Hiriotegdtiod iime @hlBCi de | and
ghenyl silane (O g. |Lett.; 25; (Z2005); 5653 7 5656).
dehyde 23 is prepared in an alkylation rea¢tion wth

W&V&I | abl e phenol 19 anq_\fﬂm

fa iy Mo =Ne) m‘iv bnbnB 8 4 E 8 1,1

Ys00a

l—\

nem ; 47;

T LR ST

7 (2004); 74300 - 4315) |bypugasy-@lompetagsd. 8N car bonat e
nd i n di met hyl f or mami de.| Buflueaihgion ot her bases)

ngl udi ng but not |imted tio>3desdeum or sodi um
arlponat e, sodi um hydr oxi 30 o readion tims #hy #°6xi d|
I thi um hydroxi d, ﬁet raal kyl hydroxid, sodi um hydri d
n

h '5'03—'& b

ot her solvents, including but not limted to

L L J«.J i 2

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

compound of formula II:



acetone, tetrahydrofuran, eventually m xed with water,
are possible . Schene 12 depicts a very simlar

W@ 2098102858 route for form ng conmpound 7 via theCT/EP2007/006148
reductive N-al kyl ati on of aéconpound of formula II1
and an al dehyde of formula V.schenme 12 Schepe 13
depi cts anoth synthegi c route for form ng a conpound
of fornub om a cotzﬁ)ound of formIlYI er eas

ited asjprecursorf N terial)
uc eophi |tc Fyradioftuori on reaction —
Cmpoutid 3. s me 13 Al cohol 16 is}onverted
espondi ng m de 25 by ne ds

pC e
o, experts, For exanple al ol(1 6 is
treated wthPri pher%y?phosphi n and tetrabrononet hane
i n dichloronethane to obtain brom de 25. Schene 14
depicts an exanple for a synthetic route for formng a

conpound of formula | or Il by use of a conpound of
formula Y and Ban el ectrophile of fornul & VI and
subsequenﬁ/ yl ati on. schene 14 %ﬁ’i’l [ 18 is
al kyF NAS-nesyl ate 24 (FJlhe 2 ion is
hi ghl ectige due to The m)ri vatged benzylic

acid anh a de otoHby ot her acetyl a ag bfs% whi ch
are wel | - wn to experts resulted compound 13.
Bi smesyl ate 24 is the product of the nesylation
r eactdheie ®f bi18)} al cohol 26 by typical q3ethods which
are wel |l -known to experts. Bis-alcohol (26) can be
prepared from phenol 25 (Rarechem) with
-echl Qr . OF. I ubsi§ e nol
Comp oﬁg@ itivgt ?{/\I/CZ{ v?nﬁ’{% ﬁl”agf’egc(la hgﬁg rzé%% i %ﬁj} %té‘gﬁeoaﬂpﬁé‘% .by use of e.g.

benzyl rérecsd -tedacthnol qBigorg FMataChefrd . LeBci 15; 224; (200959989 — 4993),

159, 170 and, Tetrahedron; 59; 29:; 2003; 5457 - 5468} .
potassium carbonate and sodium iodide in dimethylformamide to obtain ether 15. But also

| eavi ng grpup. };Jbsequent N-acety agi on W t® acetic

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 heterogeneous 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 e.g. mesylchloride, triethylamin and
dichloromethane. Other possible solvents and bases including but not limited to, are

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

Scheme 9 depicts another example of a synthetic route for forming a compound of Formula I.



Schenme 15 depicts an exanple for the synthetic route

for formng a conmpound of fornmula | and Il by use of a
we@erpgoessas of forrmula VIIT and an el ectrophil e BET/EP2007/006148

formula VI.schene 15 Conpoumnd 18 is acetyl ated by

standard net hgds using acetanhydride and pyridine. The

phenol Junct| onal [ ty /corrpound 25 1s ac; kyl afed wi th
br om de 47; 25; 2004; §§’I2 6127)

usi ar_,bon e as base ,and N ent .
But oth f base/os vent conbi nat i are possible
i ncludin but not ted to potassi um c@rbonaft €
sodi um ganbonat e, SOdI um hydride, tetrahgthhof ur q’s\gnd
acet oni | (4)The ben(ziyl ic alcohol 29 is m nat ed in

' Appel reaction" to conmpound 30 with tetral'Brono
met gane and triphenyl phosphine in tetrahydrofuran.
is deprotonated with sodium hydride in THF
and substituted with brom' de 30 to obt ain conmpound 31.

The si | be d t oward
Phenol ookl Bledan e 5l 2 a RSB ort SRnf R dMieghoChem.; 47;
17; (20@!@) Q390i-N4%1 9, pdaésiwh kdftdhbfeadhd(Rdthim 3 GOty lformamide to
Chem Soc; 128; 13; 2006; 4356 - 4364.)"

obtain E)@@}élatent\ﬁt But Fige toth@eb?émlquir@@gohm @0Al'(rmtqdy10aeae§wnbfor sodium

caronf B8, 00HAENLY Byi SBEF B R B o

sodiumd hydriMandegth@d siderd$, eRidimpaesi uol tiafikdneat @ce@dne@@etréﬂ}ﬁrofuran
reaction m xture was stirred for 30 mn. 35 mol

eventughlyppiied ctidhwatepgpbetHafiol is dissolved in 10 m DWF

is added dropwi sly. The reaction mxture is stirred

for 10- 16 hours at roomtenperature. The solvent is
SchemeVapepiatsethodied ekirapleasiakyattiesic dodte fedreduidtivebt Nydlkylation forming

scommBapb o s L e R ot 27120 The



with ethyl acetate. The conbi ned organi c phases were

washed with brine, dried wth magnesi um sul phate and
woweos/0zssapor at ed. The residue was purified by BCT/ER207/006148

chr omat ogr aphy usi ng et hyl aget at e/ hexane sol vent

n1xtureﬁ as gradient. CGeneral procedure B (Appel

I s O Of benzyf+ ’@ohol derivatives towards
condl ng—br om : To a cooled O C solution of
benz al cohol derivdtive (20 nmol), PPh3 (30 nmmol),
and 2 (500 n) dded\ CBr4 (30 nmol)

portio se. The ice was xermoved and the sol ut$dn
stir{ﬁd over ni ght . hca gel aﬂaeﬂg&axth@j?' e

and e sol vent rennvé i n vacuo. Iashopthzﬁz y
kyl ati on
O

(Et OAc/ hexanes) afforded the benzyl
N- ('5- Fl uor o- 2- phenoxy- ph iyl ) - ac tamde): To

derivative. Ceneral procedure C(

suspe Sion of nmol s m hydride in 20 m THF
10 Ny (od Fl uor 9- Zog oxy- phenyl ) - acet am de whi@h
I By Ived 5 m dry I'HF and were added dropwi sely
at 0C§,The r®action m xt ur systirred for 30 nmin at
roon1tenperature 12 mol e were dissolved in 5

M dey tetralpygrofuran gnd were added to the reaction
m xture dropw sely at OC The reaction m xture was
refluxed for 4 hours. The m xture is cooled to room
tenperature and poured onto a vigorously stirred
di ethyl ether-water m yture. The organic phase
separated. The agugeusgipPhase is extracted 5
with ethyl acetate
washed wi th B
are evapor at ed.

Q

g reSidue is purified Sy
chromat ogr aphy usiAg et hyl acetate/hexane sg
m xtures as gradig General procedure D !aﬂ
deprot ecti on of ac d sgasitive hydr oxyl pro ectla%

groups):

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.



To a solution of 3 mmol hydroxyl -protected conpound in
5 mM dioxane is added 3 ml of a 4N HCO solution in
wale@gaess3y Al drich) dropwisly at OC. The react i BPEI/EP2007/006148
mxture is stirred at 40C f20r 6 hours. Diethyl ether
t .

Schem@‘mij &%‘aﬁﬂé’ %Ié&ﬁ_erxs %t%%ﬁ%ﬁ%%n%?ﬁg%o??og%@?bg ddfof":brhﬁlla I via the
reductlw Rjeﬂibxlsﬂlgn #foa c@Bporind, of Tomenda flhand ap hldsbydesoffepraulatiéd.

The aqueous phase is extracted three tines with ethyl

acetate. The conbi ned organi c phases are washed with

brine, dried mﬁth magnesi um sul phate and are

evapor at ed. rgsidue is purified by silica

chronatograp Si hg et hyl acetate/ hexane sol vent

m xtures as g *rent. Exanple 1 a) Synthesis of

5- Met hoxy- 2-[2- (&t ra dro-pyran-2-y|oxy)-ethoxy]-benz

al dehyde (1'a) Td_al i i

g (100 mol) 2-hydroxy- 5-

g (130 mol) cagsi um carbo

added 26.1 g (125 mol)

2- (2- Brono- et hoxy) -t et rahydr g# pyran ( Shem

50; 22; (1985),;_4238-4245) yn 50 m d opmn el\,
The reaction xture was irred vigoro at T¥C,f or
nga) 200 nmi

6h. Thesol ve s evaporated. 200 mM wa
hyl—acet re added. The organi ¢ phase
separ at ed. Theoaqueous phase was extracted three tines
ovith 100 ml et hyl Qgeet ate each. The conbi ned organic
phases were wash %Mth 50 Ml water and 50 ml brine.
(19 The organic [fase was dried with nmagnesi um sul phate
and evaporated. The crude product was purified by
“gékhqa col um chromat ogr aphy (ethyl acetate : hexane
The desired product | a was obtained in 81%
yleld (22. 79, 8 1 mol) as yellow oil. Ms-ESI: 281

0 %
Aniline( M- (c-'c-)mlp.’forlncl)l(l)l V)Eclzaen & tcgrg% rt2d z?rll reauctlge6a£r"nl'121Zt1/oonHr65act§o4n with tris-

thowy«benzaldehyde
t e PH 350 m °pi @ 0C was

2) Ac,0

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 III and an aldehyde of formula V.



Determ ned: C 64.25%H 5.35% Db) Synthesis of

5-fl uor o- 2- phenoxy- phenyl am ne (I b) The atnosphere
wWo@u®s/028533 i rred solution of 11,6 g (50 nmol) PCT/EP2007/006148

4-fluoro-2-nitro-I|-phenoxyBenzene and catal yti c anmount

of pal |l adi um @ tlgn in 150 m i so-propanol at 20C

was satur at ed a[:f[hydrogen. The reaction m xture was

stirred vi gorous yggg 25C for 8h. The reaction mxture

was filtered over iteNThe filtrate was evapor at ed.
200 M water and 2 m di .
The organi c phase was separ ated. "Fi€"%aqueoys se was
extracted three t@#es with 10 n%A bchloro t h
each. The conbi ned organi c phasgs re
m water and 50 ml brine. The

sed wi thoutZpurification. des?r &d
cride product | as obtained in 94%yi el 9. 54 9,
o HD—as §% oil. MS-ESI: 204 (Mr + 1, 1003
ment ary analysaQ aEZ?’93%>H 4.96% F 9.35% N 6. 89%
92
0o’ \‘

prgduct | b was

gani ¢ émgziékas ig?L::r’
w t h magnesi um sylf ate and evAporated. The frude 35

Determ ned: C 71 %F 9.33% N 6. 87%c)

nt hesi s of
<§§ Fl uor o- 2- phenéxy pheny ) -{5-met hoxy-2-[ 2- (tetrahydr
0- pyran-2- yl oxy)-et hoxy]-benzyl}-amne (Ic) To
Skéheme sol ution of 9.1 g (45 mmol) Ib, 12.6 g (45
nmmol) | a and one drop of glacial acid in 60 m
di chl oroet hane (pH = 5) were added 14.8 g (70 mmol)

Schem‘agg' did Iy otﬂ&egﬁm{etmﬁgﬁ% tfgnlr F({Jl‘tﬁ'xé%g rﬂg&f_rh'do 5F FOrtlut € from a

stirred over nig wat er .
compotuiteofpfdrmalaué wkmseaadqrmtckcﬂﬁmstshitaq aepmsursod(stamhg/ drateriat) for the

0]. utgi.on _t ture was, extracted
nucleoﬁch flc fs IF radloﬂugrmatlon reactlon towar)éls compound f

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.



three tinmes with dichloronmethane. The conbi ned organic

phases were washed with water and brine and were dried
wowdos/opssghesi um sul fate. The desired crude pr oPCI/EP100T006148

was obtained in66%vyield (38.9 g, 29.7 mmol) as yell ow

oil. The crude product | ¢ was used wi thout further
purification. M5-ESI: 468 (Mg~+ 1 , 89). d), Synthesis
of 1) base

N- ( Mo- 2- phenoxy-gheny { 2-Aapt h N tra
hydr An-2- ¥ - oxy) JxP - benzyt} - ani

Hi ne was added 4. 37 (42.8 mmol) ptic @
aci d anhydride. The react%gn mture was stiwred oV
ni ght gpd poured into i cdtBl d BTRyl acetate. Théd
organi ¢ phase was washed with water and brine and were
dried with nmagnesi um Glfatre_J The crude product was

(1d) To d_solution of 5.9 g (©10.7 mmvl) crudilci 50

purifiedyby silica c mm chrjomat ogr aphy (et hyl

acet at e L _hexaneygr nt I78 - 1:4). The desired
prqgduct d was obtaiffed in 84%yield (4.5 g, 8.9

ol ) “ESI: 510 (Nﬁ!\%- 1, 100). Elenentary

anal ysi s®H C 68. 36% H 6.83% F 3. 73% N 2. 75% Det er m ned:

C 68.349)H 6.34% F 8971% N 2. 74% e) Synthesis of

N- (5- Fl uor o- 2- phenoxy- phenyl ) - N-[ 2- ( 2- hydr oxy- et hoxy) -
5- met hoxybemeykj - acetamide (le) To a solution of 1.53
g (3.0 mol) I din 15 mM nmethanol was added a

catal ytic anmount of tosyl acid. The reaction m xture

Aniline\é\fﬁsjils?géylrlz;{g E{gggsoélgsﬂ%tﬁ)z}gcgégt] yég?%lé%qlnéélg%?%% to the more
activaté@labcéﬁ‘%gjlic! Y@agﬁlgvﬁ.rt)&p.i S:tﬁ)'s&meqt ﬁi-ééé{ﬁgicﬁlq\"&ﬁﬁ UReROSiY Fhhydride or by
other acetylating agents which are well-known to experts resulted in compound 13. Bis-
mesylate 24 is the product of the mesylation reaction of bis-alcohol 26 by typical methods
which are well-known to experts. Bis-alcohol (26) can be prepared from phenol 25
(Rarechem) with 2-chloro-ethanol or another 2-substituted ethanol derivative with a leaving
group in 2-postion (e.g. 2-bromo-ethanol; comp. Farmaco Ed. Sci.; 14; (1959); 159, 170 and
Tetrahedron; 59; 29; 2003; 5457 — 5468).

Scheme 15 depicts an example for the synthetic route for forming a compound of formula I
and II by use of a compound of formula VIII and an electrophile of formula

VL



hydr ogen carbonate solution and brine and dried with
magnesi um sul fate. The crude product was purified by
W@ 2008028581 urm chr omat ogr aphy (et hyl acet at e : PGBEEKBI987/006148
gradient 1:4 -> 1:2). The @éesired product | e was
obtained in 71%yi el +0 91 g, 2.13 mmol) as yellow
N

oiel_ nES|I : 426 4 + 100). El enentary anal ysis: ¢
C 6|E: %5% H 5. 69%7% N_3. 29% Det er ni ned: C 67°§2
H571% F 47248% N 3 of) Synthesis of

N-(5- ro- 2- phenoxyﬁenyl )-N-[2-(2-nesyl oxy\—@oxy)o

-5-me ybenzylj- ac mde (1f)To a sjol ution of OO Ioﬁ
ng ( g1 mml) | e and_ 139 ng (1,06 mml) diisoprf )\
ethyl amne in 5 n di%hl oromet hane was| added 97

(0.85 mol ) nesyl chloride in 0.5 m dichl oronet hane(s,)

drop wisely at -100C. The”stirred reacti m xt ure was
rrreddpver a period of toroomterrp ture and

| utse ichl.or The™or phase was
HO shed wi d'? turated so u ydrogen calb
@bl ution, ter and bri ne organl c ph s dried
s t h magneggum sul f at e oo he de pr odmt uri fied

by silica coI um chr omat ogr aphy (et hyl acet
hexane sgtadisent 1:6 - 1:2). The desired product | f
was obtained in 88%yield (346 ng, 0.62 mml) as
yellow oil. MS-ESI: 559 (M+ + 1 , 60). Elenentary
Compoand| 185 iiss aceBy15@d 68%6stdnda2i thekhaals 717s%g\laé’et&ﬂﬁﬁdﬂdé emfh' pitline. The
62% H 5. 20% F 3. 78% N 2. 77%.0

phenol&yreq;lqﬁph@r(g c?n‘&péxﬁg%ﬁpﬁeﬂ@yl?temy(lgl %@f{%’ﬂ g {J. Med Chem.; 47, 25;
2004; 6Bl L16197PuGhP RUYSiam - caTBSRAX YO BAEYAn@ORIEEE 461veh@)But also other

base/solvent combinations are possible including, but not limited to potassium carbonate,
sodium carbonate, sodium hydride, tetrahydrofuran and acetonitril. The benzylic alcohol 29 is
brominated in an “Appel reaction” to compound 30 with tetra-bromo methane and
triphenylphosphine in tetrahydrofuran. Amide 27 is deprotonated with sodium hydride in THF
and substituted with bromide 30 to obtain compound 31. The silyl ether 31 can be deprotected
towards compound 16 (scheme 8) using either acid or fluoride anions in e.g. tetrahydrofuran

(e.g. analogous to J. Am. Chem. Soc.; 128; 13; 2006; 4356 - 4364.)”

Experimental Part

“General procedure A (alkylation of phenol derivatives with O-protected 2-bromo ethanols):

To a solution of phenol derivative (30 mmol) in 60 ml dry DMF was 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 residue was purified by silica chromatography

using ethylacetate/hexane solvent mixtures as gradient.



To a Wheaton vial (5m) charged with 2.5 ng Kryptofix
222 in 0.75 m acetonitrile and 0.5 ng potassium

W@ 2008028382 and the fluorine containing water (BPCREEBG7/006148
250m ) was added. The sol védt was renoved by heating

Generaf? Bﬁo%gcﬂﬁ:e P K/Abé%l ?‘%a[r%ﬁ)oH i'?)zq;gggyelg:t 518(2{81 QU riQhtivel gg\Qlards corresponding

evapor at e
bromidé®)f ore. This step is repeated again. A solution of Ig

To a colep D" seludam el pemsst aiapol Sravaiieaa0 ainets SEhi3Q oD, and
CH,Cl,! %O@%?L)y&%daddéii ven?@mo\ﬁ ﬂ)&ﬁbn\bﬁo Eel"heagg%aﬁ;l\gas ren}oved and the

6mm Sso 50@acetoni tri 95%acetoni tri
solutiomatimed omernighit.nSilicd Igelwa@ mflded to thEhmixtureldhd thieedodnt removed in

vacuo. E%ﬁl’ndghararr@g%r?@xg En(gérgf'hg ¥ fgqug%gﬂetf') w i(tiehgerivative.

anal ytical HPLC. The crude product (160 MBg) was
urified by preparative HPLC col um: ACE5- C18-HL
G_erﬁ@Emgmﬂ@ﬁﬁl ﬂ@mmewﬁNfsi%lwet%nhetmxy -pBe9slivacatamide):
I socr.ati e The d t
To a Slllspﬁn%% og st)gflgrr’vgagrlcgé 11}”2@ lef Ewnggib!/(? mrgologlu(% Fluoro-2-

phenox§Hhe dﬁ%b@t&ni’&et\bhibﬂ@s aRsolved il k¢ THF 3Ad fWed®bdded dropwisely
standard on the anal ytical HPLC. Exanple 2 a)
at 0°C.Jhet 1gaefion mixture was stirred for 30 min at room temperature. 12 mmol bromide

Benz Y t
were dlgso(lgedo rﬁgsuné’ g@st{it?{;@% dy o\g&é%{idqﬁf’@qgg E%%ﬁgnwk{@}lre (ﬁ'opmsely
at 0°C2Thy Cfé&b(t{mSmﬁB&tnI&OWs beﬂmaiddﬁhyd Ehoaﬂsd "14& Angu(eli‘d:)cﬁmedl )to room
caesi um carbonate i.n 350 C was added 26.9

tempergturesanggpyred pntg éﬁeg@pﬁﬁixwﬁwﬂ;ﬂlsthb'eﬁ%wate)xdmxaﬁy T]PF organic

Og t
e SO MPRUA s SIS e
combin28(rpdnivathesesaard V’L?zﬁ;ﬁedﬂWldt bylhe adm¢daethnemgnasdde dulphae and are
r hase. was . he aqueous phase
evaporgled's Bt aBF G e PBF e T HiCa Ggquatgsrﬁw 458, £1bYE qeqiate/mexane

solventm&uﬁé’mogﬁ&ieﬁﬁ gani c phases were washed with 50 m
wat er 50 m brine. The organic phase was dried

wi th magnesi um

General procedure D (acidic deprotection of acid sensitive hydroxyl protecting groups):

To a solution of 3 mmol hydroxyl-protected compound in 5 ml dioxane is added 3 ml of a 4N
HCI solution in dioxane (Aldrich) dropwisly at 0°C. The reaction mixture is stirred at 40°C
for 6 hours. Diethyl ether and saturated sodium hydrogen carbonate solution is added at 0°C.
The two-phase mixture is stirred vigorously for 20 min. The organic phase is separated. The
aqueous phase is extracted three times with ethyl acetate. The combined organic phases are
washed with brine, dried with magnesium sulphate and are evaporated. The residue is purified

by silica chromatography using ethyl acetate/hexane solvent mixtures as gradient.

Example 1

a) Synthesis of 5-Methoxy-2-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-benzaldehyde (1a)
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 26.1 g (125
mmol) 2-(2-Bromo-ethoxy)-tetrahydro-pyran (J. Org. Chem.; 50; 22; (1985); 4238-4245) in
50 ml DMF dropwisely. The reaction mixture was stirred vigorously at 70°C for 6h. The



sul phate and evaporated. The crude product was

purified by silica colum chronatography (gradi ent
werdoplozsses ate : hexane 1:3 - 1:2). The desir edP@F/BE0T/006148

2a was obtained in 86%yield (24 6 g, 86 mml) as

solvent )aé\%gl o%tle% % %ﬁf%?dg%@* xBie' lrﬁxcr]?gagé w8ﬁ7§d@gtﬁ;i_%’orgamc phase

was sepﬁra’ﬁ&%’lﬂl)e efﬁ‘jaad)liselﬁlaSe ®fas extracted three times w1th 100 ml ethyl acetate each.

benz Xy- et hoxy) met hoxy benzy 5- quor
The coJﬁﬁ'@ %wgaaﬁ RYasFs weng Wélsle%wf?oi%smi Malsy agg) 3 mb prige- EE% organic
phase v&gs g@?g IWH;JC%] tg:sm@h §umgh4(}g %ﬁ?@%)ot %g% Zlfl{ép&H@eH f %o@&gﬁgas purified by
silica caUnimj cﬁrod;nagogmﬁhynfeﬂhylasctdtwm}texam- dct dhe Hesiked product 1a was

obtaine b Bid B 22 e IR MODABIOWERE DH Vel ue ves adhust ed

wi t h aqueous sodlun1hydroxyd solution to pH = 8-9. The
m xture was extracted three times with
MS-ESH28hI(dF onkt Hhe. The conbi ned organi ¢ phases were

. G e AR

Determieai ned i n(78%aypiel di(8535% 17.9 muol) as yell ow
oi . The crude product 2b was used w thout further
purification M5-ESI: 475 (Mk + 1, 81). c¢) Synthesis

b) Synt e‘['i“?i%‘é’ﬁ‘z" -Rsnoxy phenylaming (10 benzyl - N (5-f 1 uor
The atrfosphpleeowtyphdinyl )solaat aMmld® §A6) rhtmol) 8dludkd-2mitb-1-phenoxy-
5.08 ¢ flO 7 mol ) crude 2b in 50 mM_ nmn ?yrldlne was

benzeneaa%gaq Y8 neu og palladium on carbon in 150 ml 1so-propanol at 20°C was
saturated with hydrogen. The reaction mixture was stirred vigorously at 25°C for 8h. The
reaction mixture was filtered over celite. The filtrate was evaporated. 200 ml water and 200
ml dichloromethane were added. The organic phase was separated. The aqueous phase was
extracted three times with 100 ml dichloromethane 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 1b was used without purification. The desired

crude product 1b was obtained in 94% yield (9.54 g, 47 mmol) as yellow oil.

MS-ESI: 204 (M*+ 1, 100).
Elementary analysis: C 70.93% H 4.96% F 935% N 6.89%
Determined: C 71.00% H 492% F 933% N 6.87%

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

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



nmmol ) acetic acid anhydride. The reaction m xture was
stirred over night and poured into icecold ethyl

WQe@Baess33 The organi c phase was washed w th waP&F/EP2007/006148
di l uted aqueous sodi um hydsdgen sul fate, water and

66% yi%?i)(S? 98] %9"’9‘9&%0‘1'4: s:geugﬂ Bil ”’f‘ﬂ@&%ﬁ Pt {]f‘& Gas LB &}LtHQS‘t further

ct~'was purl silica co romat ogr ap
purificatiehhyl acetate : hexane gradient 1:8 - 1:4). The
desi red product 2c was obtained in 79%yvyield (4.36 g,
8.45 mmol ). M5-ESI: 517 (M+ + 1 , 100). Elenentary
MS- Espn@g)@W& ng)z 22% H 5.86% F 3.68% N 2. 72% Det er m ned:
C 72.20% H 5.87% F 3.67% N 2.71%d) Synthesis of
N-(5- Fluoro 2. phenoxy- phenyl) N- ( 2- hydr oxy- 5- met hoxy- b

d) Syné)gg% Hf %—?%ﬁ“tllgorggze B‘l 21531%1&1 )nﬁsfgljlggﬁmg\;-elr-[Zq(tgttriafl)rfg l"jo-pyran-Z-
yl- oxy)Ae'tflJ))kﬂfH%n%yl'?latcEﬁﬁld@ Iﬂl—’d)oxy benzene with
oxy- | -tosyl oxy-phenyl and cat al

To a scdntmmof 640 g)élgadnmm)cmutiﬂalbm SprmBml pyridine-ywaso d|4 3t g (42.8

mmol) §Eeic 450 SRR, Fhe e Dol HBRE Pigs Yifted SRE i e figtted into ice-

cold ethfiDacetar. Was ofrgdnﬁcepl%ie v washled tvth Wher sad Bﬁﬁé afd W€ dried with
filtrate was evaporated. 10 nl water and 10

magnesirg shHatembhe sinde \pspduch g Ppurified byr kg @olpmasﬁércvm@,tography (ethyl
acetate jm S?%[n%og?%qlergi (3 O:’lg@éfrﬁé’ '&@ﬁ?edﬁﬁd%tlh%é ec%t&l &? ?n %W@ﬁeld (4.5

ane ea

g, 8.9 nphaldes were washed with 10 m water and 10 n1 brlne
The organi ¢ phase was dried with magnesi um sul fate and
evaporated. The crude product 2d was used without

hﬂSESPQﬂbePQI ofggyThe desired crude product 2d was
a#ned }n 83@6y|eld (1.7 g, 4.45 mol) as yel | ow
Elememnrlyana\ﬁleSI C 382.36%+ H 1633%00). 3.73% N 2.75%

Determined: C 6834% H 634% F 3.71% N 2.74%

e) Synthesis of N-(5-Fluoro-2-phenoxy-phenyl)-N-[2-(2-hydroxy-ethoxy)-5-methoxy-
benzyl]|-acetamide (1e¢)

To a solution of 1.53 g (3.0 mmol) 1d in 15 ml methanol 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 1e was obtained in 71% yield (0.91 g, 2.13 mmol) as yellow oil.

MS-ESI: 426 (M + 1, 100).
Elementary analysiss C 67.75% H 569% F 447% N 3.29%
Determined: C 67.72% H 571% F 446% N 3.28%

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



El enentary anal ysis: C 69.28%H 5.29% F 4.98% N 3. 67%
Determ ned: C 69.25%H 5.30% F 4.97% N 3. 66% Exanple 3
WQ@R008peRsBesi s of PCT/EP2007/006148
N- ( 5- Fl uor o- 2- phenoxyphenyl3¥ - N- [ 2- ( 2- nesyl oxy- et hoxy) -
et t
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5 ml fd&;h]orgm@tlﬁﬁe nwak)adde(i5-9’r7 | ugy c(OZ}SphmnoR»ynm?hwlﬂorMe( dn 0.5 ml

dichlor%gﬁg Xé/ %r%@onﬁl;se y fib- %gggiql%ﬁ aegg:tg)erx(ég%l?rrﬁfg@s)wq{g)@glodﬁg a period

of 4h t& ?d'd?l? f@ﬁﬁerétﬁregm dﬂut%ﬁﬂtdl%l‘ﬁ?&tlﬁi ge‘flhgg f%nﬁ ;grrﬁgé was washed
nmol ) 2- bi snet hanesul f onyl oxy- hane

with Saﬁhamﬂ SOdWlm hyﬂrogﬂﬂwbqnaﬂ@@ﬂuuomii’lﬁél) aridnbrii@e. iheRivEanic phase was

dried Wt pw Se{:%j Thegre%? gflllegnglrxnﬂe):( tgﬁrﬁ) uétglsvylaéﬁ]ltpu%ggd by silica column
chromaﬁiég@ﬂﬂiya#eﬂ@l RfitdTh heRARY gRBRN2A% led)hYIfhea%h@H GHro@i® 1f was
he organic hase was separate The aqueous

obtameplhla%‘masldé%frg 2103 @@2trmlelé asiypdewwilt h 100 nl et hyl

acetate each. The conbi ned organi c phases were washed

with 50 i water and 50 m brine. The organic phase
MS-ESs59q¢M ‘el we0) magnesi um sul fate and evaporated. The

crude product was purified by silicacol um

Elemengaiy apelysigr affhy S8 @3i Eht 24| Bcet-d{% Nhekdh® 1:6 -

The desir. oguct S 5%vyield
Detemﬁf’?) g, Sseémmsﬁ;iszg/; %l 5 SRS 5%27?‘1\/& 1
78). Elenentary analysis: C 59.63%H 5.20% F 3. 77% N

2.78% Determned: C 59.62%H 5.21% F 3. 76%_N,
g) Exl&t,hﬁpé 4 33" Sy ﬁeglug)rw‘l phenoxyphenyl)-N-(2-(2-| F]ﬂuoro ethoxy)-5-

methoyHIRLIR eanide (1BSY! 0xyet hoxy) - benzal dehyd (4a)

To a Wheaton vial (5Sml) charged with 2.5 mg Kryptofix 222 in 0.75 ml acetonitrile and 0.5
mg potassium carbonate and the fluorine containing water (2.2 GBq, 250ul) was added. The
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 1g
(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-Cl18
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 (160 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 (45 MBq) as reconfirmed by co-

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

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



To a vigorously stirred solution of 15,2 g (100 nmol)

2- hydr oxy- 5- met hoxy- benzal dehyde and 42.4 g (130 mmol)
w@a@sioesssar bonate in 350 mMl DVF at 0C was addedI/BRF2087/¢p6148

(125 nmmol ) 1, 2-bi s- et hanesal f onyl oxy- et hane ((J. Med.
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The conbi ned organi ¢ phases were washed with 50 m

sulphatgané evaprdatgd. Fhe lrideeprodims weasgeuriftedpbia sdicasslugnn elromatography

. W th magnesi um sul nd eyaporated. Jhe crude .. _ . .
(eracietl AR ERAE SRR LA 2 T Phos AERRA Bihet A8 Sk phigfaggiip s6% vield
(24.6 ¢ (%9 Adictnds yllbW sicet ate : hexane 1:6, ethyl acetate -

1:2). The desired product 4a was obtained in 78%yvyield

(2.4 g, 78 mol) as yellowoil. M5-ESI: 275 (MF + 1

) e ry analysis: C 48.17%H 5. 14%
MS Esée%ér(%ﬁﬁegfp@m 19% H 5. 15% b) Synt hesi s of

Elementdry Bhalgsio- 2-hendi¥% pHengl34ed 5- met hoxy- 2-[ 2- (mesyl oxy-

) - et hoxy] - benz¥gbaanine éﬁb To stirred solution of
Determgped: § (25 mfpl Y1123% 1H. 3665045 nmol) 4a and one drop

of glacial acid in 60 m dichloroethane (pH = 5) were

added 14.8 g (70 mmol ) sodiumtris-acetoxy hydro
b) Synthesia o€ [2-[D1benmydaxyi-ethoRry)<5-uieth vess b syl |- (6fl omer-2-phghdxy-phenyl)-

) ?S diluted with 5 m water. The pH val ue was adj usted

am“‘e&i h aqueous sodi um hydroxyd solution to pH = 8-9. The

To stirr@d )cé:%llﬂfi@n YRS &) (3 ARRS) 1B 69 ol (RT®Im¥H) LY and one drop of glacial acid in

di or onet hafe. The conbi ned organic phases re

35 ml dighddrecthana (pHvESS weameadded 7.4 g (35 mmol) sodium tris-acetoxy hydro borane.
The reaction mixture was stirred over night and diluted with 3 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 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-ESI: 475 (M*+ 1, 81).

c) 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).



brine and were dried with nmagnesi um sul fate. The
desired crude product 4b was obtai ned in62%yvyield

WO 2@8928533 27. 9 nmmol ) as yellow oil. The crude PCDERINT/006148
4b was used without furthes8purification. M-ESI: 463

MS-ES{M1 1\4++ 16%0). C)
N- ( 5- Fl uor 6- 2- phenoxy phenyl ) - N-[ 2- ( 2- mesyl oxy- et hoxy)
Element&ryrapalysigy - Kenz2122% acldt am8deo (B,c)3 68%ar @$podd2¥g to

conpound 3a Qr T sol .yt 4 nmol )
Determif<ilo 4b ; n S0 75208 S?ri SE ES %ﬁa%d 3. 3%9é‘7°( 42.8
mmol ) acetic acid anhydride. The reaction m xture was
stirred over night and poured into icecold ethyl
d) Symthesis e. ofThdN-¢5-ddwony- seomphmslh@d(lmhxdrw%mednxxy -benzyl)-
¢ brlgﬁland were dried with magnesi um sul fate. The crude
ace aan% et was purified by silica colum chromat ography

The atf@bpbere anet at stirred1glaion @ragiseng (3: fmol)l 44luord 2enitro-1-phenoxy-
desi red product 4c was obtained in 80%yvyield (4.3
benzeng vgth isithoxywshpgdioxygetesylgky-phenyl aqag)cataértg:ngm)w)pf palladium on

carbon 3 35 2 150-pfapalalOt Sl %ﬁ%@@%@x@gp %‘;/"r%f}e%%r{‘%?xture was

stirred S;gntdlslsd & 26PC for 7h. The reaction mixture was filtered over celite. The solvent of
hoxy- 2- ( 2- tosy oxy- et hoxy) - henzal dehyd (5a) To_a
the ﬁltweg\%a‘éqpyraé%q rPdml watelpng A0 gl dienlorognethang Waippglded. The organic

h
. 2o e TRD RSG5, s AT 10
dichlorpd2thanerehdh. dtheydoerbénggl (yngaﬂlic hjhasdscxlvmre neashed fothat®eml water and 10
reacti on

.(Al.drich) .in 50 n wi sel y.
ml brif 1, REqpiS PogTe et AP SF GLERGHeim Gl Trs: orey evppgted. The crude
product 2 VR usPRitBY @R AHc8fon. 288 d¥ired crude product 2d was obtained in 89%

yield (1.7 g, 4.45 mmol) as yellow oil.

MS-ESI: 382 (M + 1, 100).
Elementary analysis: C 69.28% H 5.29% F 498% N 3.67%
Determined: C 6925% H 530% F 497% N 3.66%

Example 3

a) Synthesis of N-(5-Fluoro-2-phenoxyphenyl)-N-[2-(2-mesyloxy-ethoxy)-5-methoxy
benzyl]acetamide (3a) corresponding to compound 4c or 13

To a vigorously stirred solution of 38.1 g (100 mmol) N-(5-fluoro-2-phenoxy-phenyl)-N-(2-
hydroxy-5-methoxy-benzyl)-acetamide (Biorg. Med. Chem., (2004), 12, 423) and 42.4 g (130
mmol) caesium carbonate in 350 ml DMF at 0°C was added 27,3 g (125 mmol) 1,2-bis-
methanesulfonyloxy-ethane ((J. Med. Chem.; 47; 17; (2004); 4300 — 4315)) in 50 ml DMF
dropwisely. The reaction mixture was stirred vigorously at 70°C for 6,5 h. 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 ml 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



water and 200 ml ethyl acetate were added. The organic
phase was separated. The agueous phase was extracted
WO p008©28583hes with 100 nl ethyl acetate each. TPEI/EP2007/006148

conbi ned organi ¢ phases weB2 washed with 50 m water
columrP&ttordtdgkaphy! (gﬁxdie-m QUBIARMHE : ROBRE V6> dir:%)? & h¥i delired product 3a

magnesi um sul Tat e and "evapor ated. The crude product
was obtgaredon 854 wdldoy2 i ¢,i86ammol)wmyeldidw oitat ogr aphy (gr adi ent

et hyl acetate : hexane 1:6, ethyl acetate - 1:2). The

desired product 5a was obtained in 75%yvyield (26.3 g,
MS-ESISso @)+ as7ggl low oi | . MS-ESI: 35 1 (M + 1, 100).

El enent ary analsysi s: C58.27%H 5. 18%et erm ned: C
Elemerg@y2mabysiss. 17%089)638yntthes-280%fF  3.77% N 2.78%

.5- FI uor o- 2- phenoxy, phenyl ) ;4 5z me -2~ [ 36t oSyl oxy-
Detem§1r_1€& hoxy] - b@n?@f@@mﬂﬁe %éb‘%" ]1;'0 gth}lg%/elg sgijﬁt/i?on of
9.1 g (45 mmol) Ib, 15.8 g (45 mmol ) 5a and one drop
of glacial acid in 60 m dichloroethane (pH = 5) were
Exampleided 14.8 g (70 mmol ) sodiumtris-acetoxy hydro
) ZC Ly ] i Ia. er night
) sy TR sl ol A R T b SR BTG 2Pl e
wi t h aqueous sodi um hydroxyd solution to pH = 8-9. The

m xture was, extracted three tines with
To a vigaspusdy shaechapltioniod loensi (8% nynglir-BydARKesmibpyy-benzaldehyde

o . , . .

ond LT LG QST 395 ORI 0 Nkt 27 & 12

mmol) di2-bisneethamesulféhyloxt-dthadd (2. Bed 3Chémywat )| 722004); 14600 — 4315) in
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solven@as evaPorated. 200 ml water and 200 ml ethyl acetate were added. The organic phase
N- ( 5- Fl uor o- 2- phenoxy- phenyl ) - N[ 2- (2-t osyl oxy- et hoxy)

was sep&atedt hlox gipmony phase was extracted three times with 100 ml ethyl acetate each.

The combined organic phases were washed with 50 ml water and 50 ml brine. The organic
phasé 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 4a was obtained in 78% yield (21.4 g, 78 mmol) as yellow oil.

MS-ESI: 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



acetam de (5c) To a solution of 5.75 g (10.7 mmol)

crude 5b in 50 m pyridine was added 4.37 g (42.8
woneB)2sseet i ¢ aci d anhydride. The reacti on m XPOT/BP2WAF006148

stirred over night and poumed into ice-cold ethyl

62% ylglﬁqtl QR)Z% g"f fe ff. MeScrfde Ill')1 v\yé@ £d #out further
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purificgpioaduct was purified by SI lica col urm chrorrat ography
(ethyl acetate : hexane gradient 1:8 - 1:4). The
desired product 5c was obtained in 74.5%yield (4.62

MS- Esg46?; (RF "TDk3). MS-ESI: 581 (Mr + 1, 100). Elementary
anal ysi s: C64.24%H 5.22% F 3.28% N 2. 42% Det er ni ned:

C64 22% H 5.23% F 3.26% N 2. 41% Exanple 6 a)

O ) N heRrasaryaRs RS N RS e oy Srmeghgsy-benzyll-

acetamc&@)mcmoareﬁ ondifig t6 ebmipbanddh ok-189 g (5.1 mml ) CBr4
11 mo Ph3 in dry dichl oronethane (35

To a sth_t)orgt’)m9g gdog mmlg cyudg)4bpiasShad el pyridbpcwayadded 4.37 g (42.8
mmol) %cee%%tam an@g(yi}lcli% %‘l}%@??&é@%\é}gg@lﬁg \%3? H{TE(? OV% @%I%t aéld Vaoulr,]ed into ice-

an

cold etl@ﬁlhﬁéta&n ahé Idrga&ﬁceﬁhds@rmwhaﬂieﬂtvaﬂedlafeﬁ anébrindhad were drled with
filtrate was concentrated and the residue was purifie

magnesiym ulfateq The ciids Repdustarasqruaiiieg bygyikien @wvmesbama@gwhy (ethyl
T 0
acetate a%@%ﬁ{ﬁ (;h%ﬂ% 4§/0-%|) leTl) I"l?‘nfdc%%'r grgagg%c\tvr{@bt\éﬁéggf 8OA/|? )geld 4.3

g, 8.56 Bsly9 + + 1 , 100). Elenentary analysis: C 59.21%H
4. 74% F 4.26% N 3. 14%

MS-ESI: 504 (M"+ 1, 78).

Elementary analysis: C 59.63% H 5.20% F 3.77% N 2.78%

Determined: C 5961% H 519% F 3.79% N 2.77%

Example 5§
a) Synthesis of S-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 ml 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 Sa 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%



Determ ned: C 59.20%H 4.74%F 4.25% N 3. 13% Exanple 7
a) Synthesis of

WQ2{08/0p858% oxynmet hyl - 4- met hoxy- phenoxy) - et hanol PODER2007/006148
stirred solution of 7.7g (30 mol)
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vol ume of the m xture was reduced to a fifth of the

To stirrgd selition pf 24| Hdrramebnkd, JAs sddeampb Sarandransiddereof gipeial acid in
' fiii It filtrat di- | ut ith
o0 m TSRS 5] ST, LBl b B ARy by

borane PHaS@actvn BRAGE a8 tirrddh Gv@Ctﬁ%lﬁuﬁnd Rilagd widls S extwaed Fle pH value
three times with 200 nml di chl oronet hane. The conbi ned
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El ementary analysis: C 60.59% H 7. 12% Determ ned: C
64.22% H 5. 23% b) Synthesis of nethanesul fonic acid

MS-ES%:_&%_(WJ]?%E)W f onyl oxy- et hoxy) - 5- met hoxy- benzyl ester

¢) Synthesis of N-(5-Fluoro-2-phenoxy-phenyl)-N-[2-(2-tosyloxy-ethoxy)-5-methoxy-
benzyl}-acetamide (5c)

To a solution of 5.75 g (10.7 mmol) crude Sb in 50 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 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 Sc was obtained in 74.5% yield
(4.62 g, 7.97 mmol).

MS-ESI: 581 (M"+ 1, 100).
Elementary analysis: C 64.24% H 522% F 3.28% N 242%
Determined: C 6422% H 523% F 3.26% N 241%

Example 6
a) Synthesis of N-(5-Fluoro-2-phenoxy-phenyl)-N-[2-(2-bromo-ethoxy)-5-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) (1e) was added at 0°C. The reaction mixture was



To a solution of 6.41 g (32.3 nmmol) 7a and 13.9 g (106
mmol ) diisopropyl ethyl amne in 25 m di chl or onet hane
woawsaeksesl 9.7 g (85 mml) mesyl chloride in 5P@T/EP2007/006148

di chl oronet hane drop wi sel y2at -10C. The stirred

allowed €8 GhdrRNtdkodrk! rt@mpgx% &H@rdﬁﬁdstﬁ’%ﬁr o¥k %hi QflePfdiidt Rith ether and
roont enperature a luted wth di chl oronet hane. The

ﬁltereddhgmgh singgred &unnab T\MSfHerdtevwasrnoslad:ruramde@CBtbd iremdue was purified by

sitca et 3@%&@%@&2@&3&6@ sl R B CT P cThTtgsired produc

6a was%t&#&dﬂﬁ%d%% }.w% |3f@7elqnmy) silica columm
chromat ogr aphy (ethyl acetate : hexane gradient 1:4 ->

1:1). The desired product 7b was obtained in 72%yvyield

MS- Esﬁ %gq\@wﬁﬁnlgn][raﬁl) as yellow oil. Ms-ESI: 355 (Mk + 1

El e analysis: C 40.67%H 5.12%
Eleme 5 f gied: (C 45221@%1# 5413&%; c);"\L %.asgeeaﬂs ?fm% h )
uoro phenoxy - nmesyl oxy- et hoxy
Determimthret hoxy b pO20%a0H ark U (e} 4287 No! Bastn o
1.01 g (5 mol) | b and and 4.24 g (13.0 mol) caeS| um
carbonate in 50 nMl DWW at OC was added 531 ng (1.5

Example®l ) 7b in 2 m DVF dropwi sely. The reaction mixture
was, stirred vigorously at 70C for 5h. The sol vent was

a) Synthesis of 41(&dhydsexymethy] érmamxwhﬁpw@t tiyhanglet at e wer e
To s T AR T i)

40 ¢g (HM)simﬂcé) saitlm thwdnm}ﬁ)@dnbetgaml angHaid esl wetee S\ﬁaghﬁblmmol) 2-
th 10 m 10 ml . bripne. The organi.c phase )

chloro ﬁg@nﬁrwa W?CL “32@%&%% @f%urgnvaase%g%ﬂse% alfrrf’ever night at

70°C. R R cibPRhredhd E&Sed o @°(‘j1an9¥1'éhl‘i|él%d b% dsé & INHA to pH =7.

nmol ) acetic acid anhydride were ad he reaction
The vohinxg of e weistuse vas eetlusee to mf@tﬂntofakmvcpiumealqh’nrome&@og iwhs 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: C 60.59% H 7.12%
Determined: C 6422% H 523%

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

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



ethyl acetate. The organi c phase was washed with water

and brine and were dried with magnesi um sul fate. The
w@eado®2858duct was purified by silica colunm PCI/EP2007/006148

chromat ogr aphy (ethyl acetase : hexane gradient 1:8 ->

temperé’tul‘é) andT&]ﬁltél‘ﬁ‘v%ltﬁ %ﬂ:hﬂ’dr@ﬂiéﬁ{anz CTH@ESrg Qﬁ%gﬂhﬁ@whﬁ whSBedWRh gaturated
(54 nmol ) yel l ow ol | 504 (M +

sodium h)&@?genEcarhmﬂtersyluanm y@m an@ BrdneG 3BheHoEaRRPplFass. Wa@/@imd with
magnesé{g%g t‘lags %@ﬁtﬂﬁ%@"fsci w%%%uﬁfsed%%zo/sl ca3c071171f1/10n|\<|:h%0r31§t0graphy (ethyl

acetate Nhéame|gegi et 4-pBen ¥y Phedssiced Prddtic{ 2b bvas obtained in 72% yield (8.25
18F] f | uor oet hoxy) - 5- met hoxybenzyl ) acetani de (8a) via

g, 23.3 pongddangellow qib a Wheaton vial (5m) charged with 2.5
ng Kryptofix 222 in 0.75 ml acetonitrile and 0.5 ny
pot assi um car bonate and the fluorine containing water

MS-ES(:355 (8Ba; 1 256001 ) was added. Thesol vent was renoved by
heating at 120C for 10 mins_under a stream of

Elemer\tﬁfv%g‘é}ﬁs Aﬁwy&?é@s@ MECN X 147) is added and evapor at ed

m?& bef ore. ted again. A solution of
Dete Perg) in ?788 nl = an ydsegﬁi1 DMF is added. After
c) Syihesis nof alN-(3106id-2Drphdfoxy-phenylp No[2i(emiesyloky-ethoxy)-5-methoxy-

m xture i s anal yzed using an anal ytical HPLC. ACE3-Cl8
benzylhé?ﬁﬁlll"@rﬁf) sol vent: 5%cetonitril - 95%cetonitril in

To a sol&@idi of 1nOl7 5'(5 Bhmol) fl?‘r".ftﬁlgﬁﬁg/ ARhg (118 n’L:mgylﬁ c\l?megt?ﬁhszﬁrebonate in 50 ml

product 'S con y co-injectio
DMF atdfCr ads addd:d vél g 115 oonad) FbamdArml (DMthtroaw'aslem i'Thel reaction

HPLC. . The crude was purified
mixture g it VEOER R ool AEEERCSRY AR YBOPOR S0 mi water and
50 ml &ﬁ&l"&‘d’&at@%@ﬁ@dé@lﬂ hel drp A8 ophadeeivas k§Reatad.i ’PheZQqL['Ebﬁs phase was

low. 3m/m n. The desi red product | 'g was obt ai ned
extracte(cgglrﬁ;@ql)nqgswrtboiﬂqmlreﬁbyj asetatoicaflscThewombined organic phases were

washed with 10 ml water and 10 ml brine. The organic phase was dried with magnesium
sulfate and evaporated. The crude product diluted in 5 ml pyridine. 2.17 g (21.0 mmol) acetic
acid anhydride were added. 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 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 377% N 2.78%

Example 8
a) Synthesis of N-(5-F luor0-2-phenoxyphenyl)—N-(Z-(2-['8F] 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



wi th the non-radi oactive F- 19 fluoro standard on the
anal ytical HPLC. Exanple 9 a) Synthesis of

WG 200810283%3/- 2- (2-trii sopropyl sil anyl oxy- et hoxy) PEGHEPR2007/006148
nmet hanol The general procedéire A was applied to

solvent E\éa_'s $%I%Hpe O)hﬁé%\ﬁ)ngta& 3| Q@‘Qp fcgfpbd mitlshABer £ direMPIf nftfgBH. Anhydrous
MeCN plrhlyds édedmddydvapemdmx@efmefﬂhis s(obl idrrepdaled again. A solution of 7
e S SRS S0 R A DAL e ot
reactlor[9 6 Atk faed er i neQnalfze‘él‘1 3&dhd 9.aR8%PhyeH¥a hepips,cOf  ACE3-CI18

- (2- Brononet hyl - 4- net hoxy- phenoxy) - ét hoxy] -triisopro
S50mm*gyfimrg] $cdvent:(BljceRmatriy a?éf/eacewmaubmw@etamﬁamlmpﬁbweamt/mm The

F-18 lag%ﬁd é)lg?efﬁgz Igglggz?éf Hgi%%%é‘]%gnﬁ% g (V‘f\ﬁ'l ednc;nr-] 7%;4% {Iee k"-jl9 fluoro

dar&og RO hAL1ytic #BIST.STheCerade 8Y3dukt 229 VB tv@[; fGdd b t
stan arsff 68% H ¥t196%c é&;t hes?g of ( E‘)’E B ¥ preparative

HPLC wl(ngnFIA@(ﬁSOngS—,{)ﬂea myShem; JsolNepEo e tagetepitil-3 8% water, isocratic
20 mm N S?‘E@%g é ntl)r?ea(#e%g¥% lljlrgtte I%%Xg ShRG %%/ 59 thBaqS &t 2ofrmed by co-

inj ectloN'vélﬁr the lmahQadioiﬂlﬁ/BCPXw ﬂhmydtandaﬁﬁdrﬁﬂib AQalgtical HPLThe
desired conmpound 9c was obtained in 56%yield (3,27 g;
5,61 mol).M5-ESI: 583 (M#+ 1, 100). Elenentary
Examp‘i‘@é‘l ysis: C 68.13% H 7.62%

a) Synthesis of S-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-ESI: 418 (M" + 1, 100).
Elementary analysis: C 54.67% H 7.97%
Determined: C 54.68% H 7.96%

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

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).



Determ ned: C 68.14%H 7.63%d) Synthesis of le from
9c The general procedure D was applied to 9¢c. The
w3t onpound | e was obtained in 89% yi el BCT/EPBY7/006148
mol, 1,14 g). MS-ESI: 4264M+ + 1 , 100). El enentary
analysis: C 67.75% H 5.69% N 3. 29% Determ ned: C
67.74% H 5. 70% N 3. 29% Exanpl e 10 a) Synthesis of
MS-ESE-583-(My# bxy0®t hoxy) - 5- met hoxy- phenyl ] - met hanol (10a).

The gener al ppl ied to
Eleme'%ar?’?gﬁﬁ'ﬁ‘ﬁ'o ghggf}s/{)e% Chem Soc. Jpn.; 55; 5;
Determ}d2: - 1498- 1503k 1angl - hm%ymet hyl - 4- met hoxy- phenol

(Al'drich). The desired conpound 10a was obtained in

75%yield (22.5 mol; 5,4 g). Ms-ESI: 239 (M + 1,

00, . ntary anal ysis: C 65.53%H 7.61%
d Sy“éé’f%r"ﬁi%?ﬁ& %65.54% H 7.60% b) Synthesis of
| - (2-Allyl oxy-ethoxy)-2-brononet hyl - 4- net hoxy- benzene

(10b). The general procedure B was applied to 10a. The
The geml p@aectmwgbwn@l anmisduiasOco Bihaidesieed eprangi et way algained in 89%

MB-ESI: 301/303 (M+ + 1 , 80).
yield (i ‘f}’ary 2o ysis: C 51.84% H 5. 69%

MS-ESI: 426 (M + 1, 100).
Elementary analysis: C 67.75% H 5.69% N 3.29%
Determined: C 67.74% H 5.70% N 3.29%

Example 10
a) Synthesis of 2-(2-Allyloxy-ethoxy)-S-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 10a 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 5.70%



Determ ned: C 51.83%H 5.70%) Synthesis of
N-[2-(2-Al |yl oxy-et hoxy)-5-net hoxy-benzyl]-N(5-fluoro

WO 200p/02858X yphenyl ) - acetam de {10c) The gener aPCT/EP2007/006148
procedure C was applied to46

O SyReRs R I SO SRRV ARy F ydb2-phenoxy-
phenylymedtamd©@0g) . MS-ESI: 467 (M- + 1 , 80). Elenentary

anal ysis: C 69.66% H 6. 06% Determ ned: C 69.64% H
6.07% d) Synthesis of I e from 10c (1CQd) According to

[ .0k _ MHS ) 2 :
he s IR ON S ARS8 TRy ok R0 o 10
The desitetlipdodust ¢ whaiotisainad irc426i yield (4.20nmbl; 268 ghydr of ur an

was added 0, 04 nmol

tetraki s(triphenyl phosphin)pall adium The reaction

MS-ESIigsy yhe -wasgayef | uxed over night. Diethyl ether and
saturated sodi um hg/drogen carbonat e sol uti on was added

Elemengary a@lysitie Gho6Bieb%e i x606% was stirred vigorously

fan. 20 mn. Jh r e se was separated. The
DetemglﬁﬁIEOUS phasce &g"s&g;tnfflacsgg/‘fehree times with ethyl

acetate. The conbi ned organi c phases were washed with
brine, dried with nmagnesi um sul phate and were
evaporated. The residue was purified by silica

d) Syntﬁp{g?u i@ﬂfoﬂpﬂyc @Iﬁgg? et hyl acet at e/ hexane sol vent

res as gra The desired compound | e was

Accordimigt tai igtitly mé&difiey ipedtded] Adm yn. Lefi8(20008),) 106VE-(H63l 4 sdldfion of 2
M- + 1 , 100). Elenentary analysis: C 67.75%H 5.69%
mmol (ﬁﬁ%m@%%@tléﬂrﬁiﬁ@ab%%mﬁ dpprbguriq g6y o Hepl 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 le 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 3.29%
Determined: C 67.72% H 5.71% N 3.28%

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

To a solution of 426 mg (1mmol) 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



e) Synthesis of Trifluoro-nethanesul fonic acid
2-(2-{[acetyl -(5-fluoro-2-phenoxy-phenyl) am noj

WO 281094533 - 4- met hoxy- phenoxy) - et hyl ester (10ePCTBPAW07/006148
solution of 426 ng (| Mol ) 4and 400 ng (5 nmol)

IphatB%hd Hef€evdbofardd. T YedlcaE IR ifes cRdHEHography using ethyl
sulp adropmﬁseFJQQZS ngy 61?5 nnnl%ﬁtrﬁg?ﬂgﬁbsufphoni8¥g%ﬁaumnge Y
acetatedpakgngrsotienamixtiesS. as Pradiersathé desired xbopeumh $0e tias pbthined in 77%

. r 6 nd poured onto a vigorously stirred diethyl
y‘eld(‘{ezﬁﬁlég’-d:\%\f‘é’fmﬂ?'xtur e. The organi c phase was separ at ed.

The aqueous phase was extracted three tinmes with

diethyl ether. The conbi ned organi c phases were washed

MS-ESEi426 (M iné, 180). ed wi t h nagnesi unsul phate and were
vaparated. The,rgesi dye ugd fi y silica

Eleme ?W@H%ltygér ap(-l‘{y%asg:%@dgt hgﬁ%gge]&at g;%ﬂo&ane sol vent

Determiftedt Ur es as @r 33ig39% - HTha, (desi Ned 2cagpound 10e was
obtained in 77%yield (430 ng, 0.77 muol ). MS-ESI: 426
(M+ + 1 , 100). Elenentary analysis: C 53.86%H 4. 16%
N 2.51% Determined: C 53.88%H 4.17% N 2.51%. A
compound of forrmula I : wherein R, at each occurrence,
is independently selected fromthe group conprising a)
-0S(O 2-L b) chloro, ¢) brono or d) iodo, and wherein
L is selected fromthe group conprising a) branched
and unbranched al kyl



b) perhalo al kyl c) aral kyl d) al kyl-phenyl e) (di-
al kyl ) -phenyl f) (tri- alkyl)-phenyl Q)

W@ 200g02853phenyl ) h) (nitro-phenyl) i) (hal o- phre/EP2007/906148
naphtyl, and k) heteroaryl 48ith the proviso that L is
not (/?ar-nmethyl)-phenyl.2. The conpound according to
claim1l, wherein Ris a) -0S(0O2-L b) bronp or c¢)

1. ahdomippund ®f famaillebnpound according to any of clains
1-2, wherein Ris a) -0O5(Q2-L or b) bronb. 4. The
conmpound according to ang“of the foregoing clains,
wherein L is a) rgthyl

F N

SN

R

wherein

R, at each occurrence, is independently selected from the group comprising
a) -OS(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) alkyl-phenyl

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

1) (halo-phenyl)

J) naphtyl, and

k) heteroaryl

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



b) trifluornmethyl b) nonafluorobutyl c) (nitro-phenyl)
d) (bhal o-phenyl) e) G -C6 al kyl phenyl or f)
W@ 2008/088563 - C6 trial kyl ) phenyl, with the provi sBCT/ER1001/006148
is not ( ara-nethyl)-phenyl49 5. The conpound according
to claim4, wherein L is a) nmethyl b) trifluornethyl
or c¢) nonafluorobutyl 6. The conpound according to any
2. dhe tompbwrdeapobringtoailam 1,relkreinehised by one of the
foléﬁ\%ng structures: 7. A conmpound of forrmula II:
&tk i s selected fromthe group conprising: a)

Byeroagesr b) SR 3 ¢) CGR-Gd) (O-Q

¢) 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) nonafluorobutyl

¢) (nitro-phenyl)

d) (halo-phenyl)

e) C,-C¢ alkylphenyl or

f) (2,4,6-C,-Cq 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:



e) (OOETf) -(Rphenyl) g) -((R 2)2-phenyl)h)
tetrahydropyranyl i) (I-al koxy)-al kyl |

W@ kooslokss3y/) - cycl oal kyl k) allyl and 1) tert-buPgI/EP2007/006148
wherein Gis selected fromsohe group conprising a)
phenyl ~al koxy c) di nmet hoxyphenyl d) nitrophenyl e)
hal ophenyl f) di-hal ophenyl g) cyanophenyl h)

08 i) acyl am nophenyl j ) triphenyl k)
E ( nyl ) phenyl 1) di (et hoxyphenyl ) phenyl
o
\L c{\s/
rd
0" Y

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)
g) ~((R*);-phenyl)



m a- naphtyl di phenyl, and n) hydrogen and Qis

sel ected fromthe group conprising a) hydrogen b)
w@reog92858.anched and unbranched al kyl c) hal onmeP¢/EP)7/006148

di hal onet hyl e) trihal onetisyl f) phenyl g) biphenyl h)

h;{e(ﬁlaﬁ b xymet hyl and i) phenoxynmethyl, and E is

sel ected Tromthe group conprising a) |ower branched

and-alkdxyaatdygéd al kyl b) net hoxynmet hyl ¢) vinyl d) allyl

ﬁ({l?ag]g?z%bw&%logﬁtypoxyphenyl g) di met hoxyphenyl and h)
k) allyl and
1) tert-butyl,
wherein G is selected from the group comprising
a) phenyl
b) alkoxy
¢) dimethoxyphenyl
d) nitrophenyl
¢) halophenyl
f) di-halophenyl
g) cyanophenyl
h) p-biphenyl
i) acylaminophenyl
J) triphenyl
k) (methoxyphenyl)phenyl
1) di{lmethoxyphenyl)phenyl
m) a-naphtyldiphenyl, and
n) hydrogen

and Q is selected from the group comprising
a) hydrogen
b) C,-Cs branched and unbranched alkyl
c¢) 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



and wherein Rl is selected fromthe group conpri sing:

a) |l ower branched and unbranched al kyl, b) phenyl, and
W@ Roobeessyd , and wherein R2 is sel ected from t heCOEB20P7/006148

conprising: a) nmethoxy, b)saitro, c) halo, and d)

t conmpound according to claim?7, wherein A
pzégg?ég?g§p$r0n1the group conprising a) hydrogen b)

S whyl3 ¢) CH2-G d) tetrahydropyranyl e) allyl and f )
aﬁr{-butyl 9. The conmpound according to claim S8,
Yin Ais selected fromthe group conprising a)

bygimogen b) SRl
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:

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';



10.

3C) CH2-G d) tetrahydropyranyl, and e) t r -butyl. 10.
The conpound according to any of clainms 7-9, wherein G

WO 2008028583 ed from the group conprising a) phenpCT/BP2007/006148

met hoxy c) p-nethoxyphenyl 58) p-nitrophenyl e)

By chbwy ophenyl, and f) triphenyl . 11. The conpound
according to claim9, wherein Gis selected fromthe
d) suphydopyrasylnanda) phenyl, b) net hoxy, and c)

- ret.hoxyphenyl . 12. The conpound according to any of
g)%?’ﬁl%“(%)?l-‘l 1, wherein Qis selected fromthe group
conprising a) hydrogen b) nethyl

The compound according to any of claims 7-9, wherein

G is selected from the group comprising

11.

a) phenyl

b) methoxy

¢) p-methoxyphenyl
d) p-nitrophenyl

e) p-chlorophenyl, and
f) triphenyl .

The compound according to claim 9, wherein

G is selected from the group comprising

12.

a) phenyl,
b) methoxy, and
¢) p-methoxyphenyl.

The compound according to any of claims 7-11, wherein

Q is selected from the group comprising

13.

a) hydrogen

b) methyl

c) phenyl, and

d) phenoxymethyl.

The compound according to claim 12, wherein

Q is selected from the group comprising

14.

a) methyl, and
b) phenyl.

The compound according to any of claims 7-13, wherein

E is selected from the group comprising

a) methyl



15.

c) phenyl, and d) phenoxynethyl. 13. The conpound
according to claim 12, wherein Qis selected fromthe

WwW@e@a2856hpri sing a) nmethyl, and b) phenyl. 14PCTER2007/006148

conmpound according to any &# clains 7-13, wherein Eis
$flepChiggl from the group conprising a) methylb)
tert-butyl c) nethoxynethyl, and d) phenyl 15. The
cpmptonymathybraddng to claim 14, wherein E is sel ected
f mtEe group conprising a) nmethyl c) tert-butyl, and
8;812)% yl 16. The conpound according to any of clains
7-15, wherein RL is selected fromthe group conpri sing
2311) met hyl b) et hyl ) )

he compound according to claim 14, wherein

E is selected from the group comprising

16.

a) methyl
¢) tert-butyl, and
b) phenyl

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

comprising

17.

a) methyl

b) ethyl

c) isopropyl
d) tert-butyl
¢) phenyl, and
f) benzyl.

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

comprising

18.

a) methyl
b) ethyl

c) isopropyl
d) tert-butyl, and
e) phenyl.

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

comprising

19.

a) methoxy
b) nitro, and

¢) chloro.

The compound according to claim 18, wherein



c) isopropyl d) tert-butyl e) phenyl, and f) benzyl.
17. The conpound according to claim 16, wherein RL is
WO 2@B@28583l from the group conprising a) methyl PGYER0AQYDO6148
c) isopropyl d) tert-butylss and e) phenyl. 18. The
R? is seReB M tRCGOUS LoEptingny of clainms 7-17, wherein R2
is selecte fromtﬁe group conprising a) nethoxy b)
®i meshoxynand) chloro. 19. The conpound according to

ﬁgaipwls, whereinR2 is selected fromthe group
0 9sing a) nethoxy, and b) nitro. 20. The conpound

according to any of clains 7-19, represented by a
structure sel ected

The compound according to any of claims 7-19, represented by a structure selected
from the group comprising

X /
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20.
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fromthe group conprising2l. A process for preparing a
conpound according to any of clains 1-6 or 7-20, or a

W@ 290283 of fornmula | wherein L is PCT/EP2007/006148
(para-nmet hyl)-phenyl, conpsésing the steps: a)
reductively N-al kylating a conpound of fornula I11I:
11 with an al dehyde of formulLa IV IV and subsequeny
N-acqtylation, or b) N-al kyI tlng an anil i neggQf

ﬁf’or V:V with an eD | e of fornuIaVI Y/

F ent N acetFyI atl ) alkylatF Y
\@V\Ath an el ectrophi ; aVII VI | 0
al ing of the ounob rmul a VI WQ h an

at Y

el ectrgphil e pf f or nul &9 Vi re| is a) ni o5

@ i no, d IS, |ndeentl cted fro \Q
oup conpri sing 0

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:
T

III

with an aldehyde of formula IV

IV

and subsequent N-acetylation, or

b) N-alkylating an aniline of formula V:



a) R b) tosyloxy , and c) O A and wherein R and A

are as defined in any of clains 1-3 and 7-9, and
wWor@BoeR8s3R3 i s i ndependently sel ected from t hePgFr/epI907/006148

conprising a) R and b) tosyl oxy, wherein Ris as

defined in any of clg_ng 1-3“522. The process

according to claim 21, gfein Z is selected fromthe

group conprising a) nmet¥y ul phonyl oxy b)

nonaf | uor obut anesul f onyl ox} tosyl oxy e) brono, and

f) O A wherein Ais as def in any of clainms 7-9
.23. The process according ™0 claim22, wherein Z is
sel ected fromthe group conprising a)

met hanesul phonyl oxy b) triVI uor omet hansul phonyl oxy c)
nonaf | uor obut anesul f onyl oxy d) tosyl oxy

with an electrophile of formula VI

and subsequent N-acetylation, or

c¢) alkylation of phenol 4 with an

electrophile of formula VII
R/\/ z

VI

or

d) N-alkylating of the compound of formula VIII



e) bronmo f) hydroxyl g) (tert-butyl dinethyl) silyloxy
h) (triisopropyl) silyloxy ii) phenyl-nmethyl)oxy jj)
W@ 20080285ahydr opyr anyl ) oxy 1, and kk) tert-but yRGrREP207006148
The process according to aly of clains 21-23, wherein
R3 is a) R wherep Is as defined in any of clains
1-3 . 25. A proce§$52f preparing conpound 3
characteri z aN reacting conpound 7with 18F
ani ons, at t¢ atures in the range of from121 Cto
160C, and, op ‘-Lly, upon obt ai nnent of conpound 3,
addition of acid, or b) reacting a conpound of fornula
I, as defined in of clainms 1-6 with F anions at
tenperaturgﬁ in ange of from50C to 160C. 26. The
process accOl di n clai m 25, wherein

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 .



a) conpound 7 is reacted with 18F ani ons at
tenperatures in the range of from 121C to 1500C, and,
WQ@paosoeesBd y, upon obtai nnent of compound 3, atPCEEB2007/006148
one mneral acid having a é®ncentration in the range
3. the iR kRN BN EIRL S ATRPHOM B et i fenibrising
range of from 750C to | 50C. 27. The process according

to any of ains 25-26, wherein a) conpound 7 is
F‘%‘QE@%’&GW nYI8KY ani ons, at tenperatures in the range

9f ufTi@MrAARnduphbAExy and, optionally upon obt ai nment
of conpound 3, at lTeast one mneral acid having a
comuafiterpbianesubfoniloxyange of from 2N-6N i s added,
aﬂg} a _compound of forrmula | is reacted wwth 18F
SHOXAt tenperatures in the range of from 85C to
&fBfomo28. The process according to any of clains
25-27, characterized in that in each of the reactions
&)hyslrexyb) , the reaction with 18F anions is conducted
QVERL . riod in t range of from1l to 60 m nutes,
B B BufEiratpl st

era m¥1utes, nore preferably 10 to 40

#) (Hiseprop#H silfog@nposi tion conprising a conpound
according to Formula I, preferably as defined in any
&9 phgnyl-methyl®Xyand a pharmaceutical |y acceptabl e

Card | [ 3 A kit conprising a seal ed vi al
@ZH %ﬁapg&gmgwggﬂg%xgnldg%%cor ding to Formula I,

Rk pleerrmhylpxas defined in any of clainms 1-6, wherein,
nore preferably, said sealed vial contains a
predeterm ned quantity of said conpound.

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



31. A conpound according to fornmula I, as defined in

any of clains 1-6, for use as a pharnmaceutical. 32.
WQR®8028533 conpound according to fornula |, as BEV/EPA7/006148

in any of clains 1-6, for the manufacture of a

di agngstic i magi ng agent. 33. Use according to claim

2, erein said diagnostic imging agent is for

ﬁﬁg' di seases of the central nervous system

F\@N
o 0

é I/©/

@)

with '3F 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 defined in any of claims 1-6 with '8F 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 '8F 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 '8¢ 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
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b) a compound 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 '8F 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 I, preferably as defined

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

30. A kit comprising a sealed vial containing a compound according to Formula I,
preferably as defined in any of claims 1-6, wherein, more preferably, said sealed vial contains

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 to claim 32, wherein said diagnostic imaging agent is for imaging

diseases of the central nervous system.



