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Case 22572 New MAO-B inhibitors This invention is
concerned with benzyl oxy derivatives of the general

wo oroab@2nherein RL, R2 are independently fronPEHEP2005/006398

ot her hydrogen or QC -alkyl; R3, R4 are independently
from each other hydrogen or -G=Qalkyl; R5 is hal ogen,
CNs (G -C6)-al kyl or (d-C 6)-alkoxy; n, mor ois 0, 1
or 2; as well as their pharnaceutically acceptable
Cagl 272The i nvention includes individual isonmers of
the conpounds of forrmula I as well as racem c and
non-racem ¢ m xtures thereof. Conpounds of fornula I
and their pharnmaceuti ept.abl e salts, as

i ndi vi dual Ioi somers of ﬁ{%@é?ﬁgéﬁﬁf t%O%f fornmula | as
wel |l as racem c and non-racem c m xtures thereof
(herei nafter: Pharnmaceutical Conpound) have

pha _  al o

Phar TRea e PieoRfichd bt BOty B deF el Bthe gpneral formula
Conmpounds inhibit the activity of nonoam ne ©xi dase B.
Monoam ne oxi dase (MAO) Ls add pvd=-@wiR8i-0f/ng enzyme
responsi bl e for the oxe déam nation’ ofy_,
endogenous npnoarg pespewgotransnitters sugl” a®

dopam ne, d8ngtioniin, adrenaline, or noradrenaline, and
trace am nes, exg” phenylethyl-amne, as well as a
nunber of am ne xenobiotics. The enzyne exists in two
wheeg, MAO-A and MAO-B, encoded by different genes (A
W Bach et al, Proc. Natl. Acad. Sci USA 1988, 85,
RY934- 4938)araihedid dedill Bl SachiotRetydiclh bP et IQMikyl;
1;}tructure and sugstratz speci fi c:ity.y I\%%A F}Eﬂas@hilgher
RMFi ni ty fofre setepbmitntly f06i @RBMWRES hydtigenal One,-Aa8
nor adr enal i ne; ereas the natural substrates for
RMAO- B are phaapbet, N, 4@ 0:)-aligll by (@pTHealkddgpam ne is

t hought to be oxidised by both isoforns. MAOB is
nynceloy di stisPDbuoed i n several organs including

as well as their pharmaceutically acceptable salts.

The invention includes individual isomers of the compounds of formula I as well as

racemic and non-racemic mixtures thereof,

Compounds of formula I and their pharmaceutically acceptable salts, as individual
isomers of the compounds of formula I as well as racemic and non-racemic mixtures
thereof (hereinafter: Pharmaceutical Compound) have pharmacological activity and are
useful as pharmaceuticals. In particular, Pharmaceutical Compounds inhibit the activity

of monoamine oxidase B.

Monoamine oxidase (MAQO) is a flavin-containing enzyme responsible for the
oxidative deamination of endogenous monoamine neurotransmitters such as dopamine,
serotonin, adrenaline, or noradrenaline, and trace amines, e.g. phenylethyl-amine, as well
as a number of amine xenobiotics.The enzyme exists in two forms, MAO-A and MAO-B,
encoded by different genes (A. W. Bach et al., Proc. Natl. Acad. Sci. USA 1988, 85, 4934~
4938) and differing in tissue distribution, structure and substrate specificity. MAO-A has
higher affinity for serotonin, octopamine, adrenaline, and noradrenaline; whereas the
natural substrates for MAO-B are phenylethylamine and tyramine. Dopamine is thought
to be oxidised by both isoforms. MAO-B is widely distributed in several organs including

POP/09.02.2005
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POP/ 09. 02. 2005brain (A.M Cesura and A. Pletscher,
Prog. Drug Research 1992, 38, 171-297). Brain MAO B

W@ewb0d3y4 appears to increase with age. This i PCT/ERRE5/006398

has been attributed to the gliosis associated with
aging (CJ. Fower et al.,/. Nedral. Transm 1980, 49,

1-20). Additionall MAOB activity is significantly
HAgHEr M- frestra and A ﬁ%tseherp%nogelamg Researcinl 9Re Be71297). Brain

MIASR BSR1iiy afpRats@b in&éas@Mth aB QRS MrkR Qfaﬂﬁ&% attribaeedt to the

95- 56 f dto
ARy as0ed: i ?Q%%%&il? EEonfeagrel- Lavhure. Praseruclb0sttul 20
AdditibnallyNslA@Sractiniteis J;%ﬂfﬁcaﬂﬂ)y hléﬁéﬁﬂzﬂa brairfé off BhtSents with
&lgﬂéﬁf& s dﬁ' %8 %}I)\A%Sge%{ Vag égz% %%1%2% o 2% 5%@-651) and it has
Q?g@ ﬁ@@d{\ﬁOthﬁi feghl*a b}tprsia@ljmmstrpqtt@mromd gen¥é platyyes (Shurh st al.,

N&g&%&t&d@h afO t7§‘ﬁ?¢4)' & tﬁlsrc%B{eQE e bRN NS S on of primary
sel ectj ve Blnl or the treatnent O?;l .
genetings QM PW%@%NES@?@@&‘%@ anlih(hi agents voth asablighed or

Iﬂaemeﬁ texidiegi16d du@g‘esteﬂ thiteh&RZyMBlkibRalk RAGHE Ued df@éle&fve fMAO -B

| abj
AR Be B er e e ReaB 2 RO hQrSRnEbHion of MAO-B
caegas Reedidtion iptlecespasticinacbiatib e df 1 gdniag enditbs prolongation of
seases. A

SR 51 A00.EALAL0300 AR50 R s
rreesseas pysogiatdavifseaswad i ldhsonedssed Fadkinein’ odisabes 2GR 1dobe
M&Bu&dnfg)r@di@aftﬁé §crest§/le*§n 1) &h&@.hs@ﬂg\gﬁx;@agﬁy Qaﬁ{d %s@fﬁ%ﬂt increased
formgtier t@?é?yl erﬁf@%m%%mhﬁblmémv aftrpy batlyeaducing

thb éoriviitlon e bikgien @idlw&ﬁ dldvatineRasVeR! TG GRIanfh &k B8 Bain.
menti oned above, there is consi derabl e interest to

e N L -
Sﬁ@ﬂh%@i@%blﬂhtsm ddrtainrpoldiDaBd iselbitive trdtisitors tHadwould permit

i n
c%ﬁﬁ%'gl)\ieé g%l§ Qxlxﬁ"ﬁga%_% B¥%; \@éf %&?mﬁ%lggyéoigston}% kno'w tl\(/fNﬁ B
1{%11%&9&15?, fosiegamply dirsnsse&br By qu@umrﬁhﬁua&nm 6N5a@1twg:/1£i9ﬁ 6,217-
238. Wh@rd%@ e ﬂqa‘j& 1RRBRIONE i 8leBiMe RAE ﬁ@l‘%él@&ﬁfe Otlf?hﬁ)ﬁgr activity

.ri.sk o duci ng a hypertensjve crisis

i Wd}‘?ie& ko phserve iar@@recagﬁm uede thq@kﬁgﬂ@iﬁqrg a lp)mertenswe crisis
whenetieaty rsnink ishingdsted) asrdl -6 aid %Ki&ﬁa@for%teﬁ%hgﬂ%tﬁ bther

' Psychi at 19 e
Bisrion (Gl Sl S DL ety 19930 ool e aeoe
cyeite e afdes@rioehi With oavsrsililnambsetdctivd BIA Qinhibitors, in particular of
MAO-B. Thus, there is a need for MAO-B inhibitors with a high selectivity and without
the adverse side-effects typical of irreversible MAO inhibitors with low selectivity for the
enzyme.

Pharmaceutical Compounds are accordingly useful as selective inhibitors of monoamine
oxidase B, e.g. in the treatment or prevention of diseases and conditions in which activity
of monoamine oxidase B plays a role or is implicated. Such conditions include in

particular acute and/or chronic neurological disorders.

Acute and/or chronic neurological disorders include psychosis, schizophrenia,
Alzheimer’s disease, cognitive disorders and memory deficits like mild cognitive
impairment, age-related cognitive decline, vascular dementia, Parkinsons’s disease,
memory impairment associated with depression or anxiety, Down’s syndrome, stroke,

traumatic brain injury, and attention deficit disorder. Other treatable indications are
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MAG-B. Thus, there is a need for MAO-B inhibitors with
a high selectivity and wi thout the adverse

wGarenaBtect s typi cal of irreversi bl e MAO i nhi BCT/BPR05/006398

with | ow selectivity for the enzyne. Pharnaceuti cal
Conpounds are accordi ngly usefdit as sel ective
i nhibitors of nmonoam ne oxidase B, e.g. in the
restegledbrain Smopion vensell by bppasspperatiens arthnsplantistpoon Hldod supply

. ot Lyt ‘ oA . _ or 1.
AR BELLN ot TRCRIL AR, MR ECRLEYE, B
aaeesit andaapglyeacotiz. dhirthententailo fidiations stordetesnd Abuings pain,
JEAtel gi R
R SiaPLERALE REULS A0 A RELONS). DEIEE caused by AIDS, epe
1@]@lgn¢§>tr?tve33§ﬂ5’o ?Cﬂfavashia parkimsopisy Qtaiatkimsgli$m legnseil bg medicaments
a5 QR1 'a% &&fdéﬁ&@s%ﬁi@ﬁ ﬁéd tfgﬁfa‘i’rﬂt@‘ﬂ%d&ﬁ%ﬁ&lo\ﬁi sﬁa% laé J]f 'muscle
vascul ar denentia, ParkPnsons’ s di sease, nenory
spasmes consmdsierss migrainedunimarpingeptiesse.oricasmesddictiby, psychotic

RO AL A0 oS TBE G D D Bt o0

indi cations arerestricted brain function caused by

by pds$negmbatinerd, e acwtaasdlonprroniqrrurolbgiod disugslisyAlzheimer’s

(ﬁ&gsebfﬂﬂbth&% %Jdix‘ﬁgﬁtd tHeMete'afid/o heafhid H&H{)fogﬁal disorder is mild
ypoxia caused by pregnancy, cardiac arfest an

degpitiyt yoparment drgeniteatentendiat abl e i ndi cati ons are acute

and chronic pain, Huntington's chorea, amyotrophic

| ateral sclerosis (ALS), denentja caused by AIDS, eye.

i nj Uriecbject at tha ppesentinvengionsheratose isdp PTG Gosrpnds which must

HRRE KienF0mmtapacud Paat iy nidfio6ad B ve. RBay®deh fégnd that the

condltlonffmhlﬁy I%gd to gl utamate-gdefijcient . bl

cmpRarghet fosmpl Laf the presepfmyertia,ang therr phatmpcepically acceptable

saitgshaiwnie potenoial ty Hehdigihy sefeeticelM AQ-Bdhhibétoad Sillgjedtodt the present

R 5 e R B 3B im0 1 i accondance

it tddiimemtiont hprogesstfer thadianofacoire ohéampmurds bbffirpala I and their

;giﬁgxgg%%ﬁ%l,ﬁf ﬁ%}?ﬁ;lm{sﬁs Qliefl %@gﬁ'usé Bf %%Bﬂ%lrogmiisc %fl formula I in the

_ acut e and/ or roni c neur cal_.
@nEsk repreyention of dissass mediatad iy aneraaming pxidase i @hibitors, and,

1@§JEeidlyR theldkR fODhe Grodfctibh8f RIrRESEkdihf uRAidRRnts.
therefore is to provide conpounds whi ch nust have the

advant ous py rties mentjoned ahove. It has been,. .

F ount < e d-BRHa0n ATREGRL FOPR I i (o1 PEEfRe! Priedcblication
applyeintespratiendf wheeher théermmoeqidsien dpypeacdept abinecombination. It
must be noted that, as used in the specification and the appended claims, the singular

forms "a", "an," and "the" include plural forms unless the context clearly dictates
otherwise.

The term "C;-Cg-alkyl" ("lower alkyl") used in the present application denotes
straight-chain or branched saturated hydrocarbon residues with 1 to 6 carbon atoms,
preferably with 1 to 4 carbon atoms, such as methyl, ethyl, n-propyl, i-propyl, n-butyl,
sec-butyl, t-butyl, and the like.

The term "halogen" denotes fluorine, chlorine, bromine and iodine.

"Alkoxy" or "(C;-Cg)-alkoxy" means the residue -O-R, wherein R is a lower alkyl
residue as defined herein. Examples of alkoxy radicals include, but are not limited to,
methoxy, ethoxy, isopropoxy, and the like.
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salts show the potential to be highly selective MAO B
i nhibitors. Subjects of the present invention are

w0 eoobhens2sredi canment s based on a conpound of f oPEIIER20D5/006398

in accordance with the invention, a process for the
manuf act ure of conpounds of fo#rula | and their

phar maceutical ly acce able salts, as well as the use

of tKba WWH% agsepieplentllsa of a compoiendmatnsshltothat are
ﬂl{aﬁﬁﬁé&ﬂu@ﬂlycﬁ@:c é’o@@%&h@g @rgﬂybééfémaﬂ@mue %Hﬂ)ﬂe%%lglogmaﬂy

i nhibitors, ctlv he use

0P SRR G gr abler 4 ﬁw%esmld@%@m@rmmowl pefiiQf the

mhedritrbtiponsd.dfhegedatts ade deivebiromash ihdrghhie RS acid or base.
patent application apply irrespective of whether the

ter Qn appear alone or in conbination. It
nmust Chgﬂgggéhg%at as used in the specification and

¢ 5‘§c1§Q9§iEQSQd%| f@,@ w#tﬂ mgaﬂﬁ h3ks du0h {%e hy 8§}%1o§$aada”d

| ncl ud or ns un ess

d| {drobo T REv e e, pisiqaciGiphospharieyiid, grd Bwdike; or formed

al iy’ o)rgéiﬁ@&uﬂsnsuﬂhﬁs REBSHA, b%ﬁ@én'eﬁﬂfo'n%cﬁ? 'B@ﬁﬁﬁc, camphorsulfonic
st rai,ght ch in,or anche aturat (gxpcar

¢ et eiorPEh R oS pejr B acid p% BfheRIAmye sidgluponicacid,
t oghitaaichaid, dyailie ,ac1slulﬁ,3fdra§fnﬁphﬁhkbic, ackl, baﬂydr(b}cy@ﬁﬁﬁ&’dulfomc acid,

BefBYcia, R Pb A mBECachy ildaiachs R e SR heif Sopconic
anélClﬂijrlﬁlélthﬂNd&dfqﬂic agid, f[(r@lﬁﬁlcaICkb sajitylicesinh stdvinic acid,

r egitdHgoyt Qt%tar%‘%ﬁ@ 'tE‘rt:Bld a% i 30 @Yﬁ%ﬁe @lﬂgyﬁm §3) gﬂlﬁetgﬁaceuc acid,
deflnedfﬂ@%eln ngnp es o oXy ra |ca s 1 ncl ude,
but-2r Bifgroacetis acidh and theldeneiky, et hoxy, |sopropoxy,

and the like."Pharmaceutically acceptable salts" of a
(eprgin lﬂ(ﬁtdnercﬂﬁﬁl&& dadcidic pfoddn Preferi? Ekﬁﬂféﬁfa@éﬂt ic6mipbMnd e1ther is replaced

whi ch [ 1 t oxi c
<5 Ru o 3 Sy TS A 3B IO 8o
t hacborphmgae ssthtameorgesc pethophaiatrse lAegiptaile aglahit Hayesdficlude
t N8icBANBAMIA0 TBAHBHmi {0 8 iR biife IREMARHI LA A cthamine,

i norgani.c or organic acid ¢l
( 17n<géieé1kad%nceptewe ingrgani¢ brspeicluide Rlumiongehideoxde dslcium

s Uﬁmﬂﬁd@}@'t%ﬂhpﬁ}‘d%oﬁab qodltayﬁiea@p&@ﬂa gn@gdd%mwhfdﬁde

acid, nitric acid, phosphoric acid, and the

For rﬂeglould be understood that all references to pharmaceutically acceptable salts
include solvent addition forms (solvates) or crystal forms (polymorphs) of the same acid
addition salt.

“Pharmaceutically acceptable” such as pharmaceutically acceptable carrier,
excipient, etc., means pharmacologically acceptable and substantially non-toxic to the

subject to which the particular compound is administered.

“Therapeutically effective amount” means an amount that is effective to prevent,
alleviate or ameliorate symptoms of disease or prolong the survival of the subject being
treated.

Furthermore, as used herein, a mammal in need of treatment of an acute and/or
chronic neurological disorder means a mammal, e.g. 2 human, that is suffering from, or is

at risk of suffering from, an acute and/or chronic neurological disorder.

As used herein, the terms ,,treat”, treating® and treatment®, and the like, as applied

to an acute and/or chronic neurological disorder, refer to methods that slow, ameliorate,



5

10

15

20

25

30

with organic acids such as acetic acid,
benzenesul foni c acid, benzoic, canphorsul fonic acid,

w@ kdosioan3aci d, et hanesul fonic acid, funmaric aciPBCT/EP2005/006398

gl ucoheptoni c acid, gluconic acid, glutam c acid,

gl ycolic acid, hydroxynaphthot&-aci d,

2- hydr oxyet hanesul fonic acid, lactic acid, maleic

rgduet orraTare saeh o disprdener s soiptompressheinted withgaiddispsder, as
JuER R 6fRG I, the subjef b MR BESIH AN et Redvint RIRRIARRLer or any
aC|g, S %2%%1 c acid,, succinic acid,

SATPENZD PPRFTEIR8 d, tartaric acid,

p-tol uene-sul fonic acid, trimethylacetic acid,

2. 2-trifluoroacetic acid, .and the |ike: or_ (2 ts

FPnEedhher G AR e PR i bt sorSiind op Py oF

rhanmecaudicdlytavesptibde sabip Heeeerd, dyy peeferedal ion, e.g., an

al kali nmetal ion, an alkaline earth ion, or an

al urp Bl QBmpBLin &SRR Brethbid, BIWRERBR P?&{ m is 0, for example

t%ng{ ani ¢ base. Acceptable organic bases include
f RS LA AEYEE hanol ami ne, N-net hyl gl ucani ne,

3-(4-BERBNRY PHeAGxy) IN onbflarkamidand the |ike. _
Agcgftabl |nﬁfg ni.c ba %ﬁ i nel ude al ym num hydr oxi de,
Tt -&m%%na PR PisBORg SN URsthy s amde: sodi um
ﬁ%—@@@ﬁlb?o—@&@zyﬁﬁ?j—PH&MT—NXEQ&leaEet%%! d be
upderstood that all references to pharmaceutically
ZJE%‘Z%)‘%&BI%‘?%V]%Y -Algng -%m@@m%—amxdﬁon f or ms
?(—{%9'(y—ﬂh@ﬂbéi{zy}%gc?')fﬂ@énoﬁcﬂﬂﬂsm@ﬁ%-xwrﬂﬂé) of the sane

acid additjon’'s "Phar maceutjcally acceptabl e" such
ast-phipmckenmloay - phaaosepNamedytasetamdide exci pi ent ,

(?Sg-zv[@@?ﬂéor@%ﬁﬁgﬂb%meﬁ@kﬁ] INBRARPL FbRraREde

stanflally non-toxic to the subject to which the
(et 2 ol Saehleionbradniaxy)sPheasinr Neme bl -rrovirieapeet i cal |y
f tg. 3 - —okShi ive to
e R BB B e
) Br b bngranadesaiei-ahenexy] e maqibylerropioarmids r eat ed.
Hher g L h{1-19- B ' d of
(t@rsgazt Er}e?t)ﬂg?mg%ngygﬁ%g%g? r] 1g-hr on ﬂglg%tz%?glag’gi cal

@RS e t3-ehlaresbenzitamnerhenexy) -Nampibwahutyravaide ox
iy . : o
A Ml SR AR o

Preferred are further compounds of formula I, in which o is 2 und m is 0, for

example

3-[4-~(3-fluoro-benzyloxy)-phenoxy]-propionamide.

A further preferred group of compounds of formula I are those, wherein o is 0 and
m is 2, for example

carbamic acid 2-[4-(3-fluoro-benzyloxy)-phenyl]-ethyl ester.

Preferred are also compounds of formula I, wherein o is 0 and m is 1, for example
methyl-carbamic acid 4-(3-fluoro-benzyloxy)-benzyl ester.

A further preferred group of compounds of formula I are those, wherein o is 1 and
m is 1, for example

2-[4-(3-fluoro-benzyloxy)-benzyloxy]-acetamide.
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As used herein, the ternms ,,treat", treating"” and
treatnent”, and the like, as applied to an acute

wa@eaboe03ehr oni ¢ neur ol ogi cal di sorder, refer tRPCTEPINOEE06398

that slow, aneliorate,reduce or reverse such a
di sorder or any synptons assoebated with said
di sorder, as currently afflicting the subject, as well

as nideifoesnt anperelsef gerswd formudi § anditheirgrhasmyceutically acceptable

s?%gg&%%ﬁm&&fed bgrrrﬁéﬁl&?scl&fo';/\}nqght%@m,ggr %%%g?ﬁ)gﬁg)%%ﬁses

_present 1 nventron certaln compoun
dgscrified batwee whiceproyessas cempeibt e salts thereof, are
prefer 0 of formula | are those,
in whi %Eﬁgcgg%ggﬁnﬁl%%@wgr exanpl e the foll ow ng
conmpounds: 2-(4-benzyl oxy- phenoxy)
- N-net hyl - acet anmi de, 2- s 9
[ 4- (4- cyano- benzyl o) pEERaA—CRARCT | - acet ani de,
2- [4-(4-chloro- benxy) - phenoxy] R4'N‘R3
- N- net hyl - acet ani@e, I
2-[4-(2-fluoro-benzyl oxy) - phenoxy]
- N- et hyl - acet am de, 2-
With ¢ gompaerdobfermylaoxy) - phenoxy] - N-net hyl - acet ami de,
2- [4-(4-fluoro-benzyl oxy) - phenoxy]
- N- et hyl - acet am de,
(RS)-2-[4-(3-fluoro- beng,:;5 o@ phéhoxy] - N- net hyl ~pr opi
onani de (RS)-2- [4-(3-chl Or & penzyl oxy) - phenoxy]
-N- et hyl - pr opi onani de (S or 111
R) - 2-[ 4- ( 3- chl or o- benzyl oxy) - phenoxy]
wikr &R iy la'l&ﬁzﬁ%i [1t8l8btain a compound of formula
(RS)-2-[4-(4- cy%ﬁ?nbenzyl oXy) -%henoxv] - N- net hyl - propi o
nam de, (RS)-2- [4-(3-fluoro-benzyl oxy)-phenaxy]
- N- net hyl - but yram de, O

(RS) - 2- [ 4- (3-chl or o- benzyfo )C-'“'p)h-élﬁjd_){(ﬂQTRz)o“{\j

3

- N- net hyl - but yr anj de_or S) - 2- 4R

[4-(4- cyano-@g y)O ph&hoxy] - N nethyl - Butyr am de.
Preferred are 't er conpounds of fornmula I, in which
ois 2und mis 0, for exanple 3- I

[ 4~(3~fl uor o- benzyl oxy) - phenoxy] -propi onam de. A

Wrtifghe AIRERIhRDr IR edGBEROYNds of formula | are
t hose, wherein ois 0 and

b) reacting a compound of formula

o)
(CHp)7—O~(CR'R?),—(
0

v

ey

wherein R® is C;-Ce-alkyl, with an amine of formula

to obtain a compound of formula



is 2, for exanple carbamc acid

2-[4-(3-fluoro-benzyl oxy) - phenyl ] -et hyl ester.

woe@beowsed are al so conmpounds of formula |, WhBCEEP2005/006398
is 0 and mis 1, for exanple nethyl-cafbamc acid
4- (3-fluoro-benzyl oxy) -benzyt7ester. A further
preferred group of conpounds of fornmula | are those,
wherein o is 1 and mis 1, for exanple 2-, O
[ 4- (3-fi uor o- benzyl oxy) - berzy(CHdFT O 4ERFRaNTE. The
present conpounds of ge formula I and LNekx
pharnaceutiﬁﬁél epdabre salts can be mBnufact ured
by net hods n3 the art, for exanple by processes
descri bed bel ow, Whi ch processes conprise a) redcting
a conpound of forrmula with a conpound of formnula

[ 1S4 ' , tain a conpound of

.?@%%%ﬁge%ﬁé?gfgggﬁéﬁgﬁggg%?ﬁgéﬁé8gre as descri bed
above, or b) reacting a conmpound of fornmula wherein R6
s G -€Cesal | ] of fornula to obtain a
conpoJ:da%kggégﬁﬁ%é§ﬂ£§%?ﬂh e substituents are as
descri bed above, or c) reacting a conpound of fornula
with KOCN or with R3-N=C=0 VI L~ o &Hggmebund of
formul a wherein the substitu are as descri bed
above, or d) reﬁzégng : ; d of formula with a
compound of for dn RV to a conpound of

5 formul awherein the subStituents are as des¥ri bed
above, and if desired, converting the conmpounds

obt ai ned.i nto pharnaceu&k&a%ﬁ&nggﬁﬁ{abIe
R>N=C=0 VI

m

°

to a compound of formula

Ia
10 wherein the substituents are as described above, or
d) reacting a compound of formula
O
(CH,)—0 —{
(RS);J@/\ ©
VIII

with a compound of formula HNR’R* V

to a compound of formula



acid addition salts. In accordance with the present

invention, a possibility to prepare conpounds of
w@ewenals2d ormula | are shown in schenes 1 to 3PCBEP®NE006398

1r, alternatively 1R2) / The substituents, n, mand o

have the nmeani ng as described-8bove and Yis a | eaving

group. . Conpounds of general fornmula |I can be forned by

Wl lianson's ether synthesis, starting fro@the

correspondi ng p-substituted peenot©HIEI ol la Il by

reaction with benzylic halide osylates,Nngylates

or triflates of Fgg I BaSes used caR be for

exanpl e al cohol ate arbonates (sodi um potassium

or cesium carbonate). Preferred solvents are |Iwer

al cohol s, acetonitrile or |ower ketones at

tenperatures between 20 OC and reflux tenperature.

AnotWesreiahe sbshtuerts errasidesaipsdBhoveotisl i ng of benzylic

al cohols of formula Il wth the correspondi ng phenol s

of formula I1. Usuglly, the . reactiqn is.done in inert

Sol VofPTeficRaTerfiss HsaOBndh Sarpy TR Biceutialy scceptable

deet adatiyelt @dtsir ane, usi ng di al kyl - azodi car boxyl ates in

presence qgf pho ines (f.or exanple tributyl- or

s 0 oRassr S I e PRl R i e e Siermpgnds of
geherabfoorredrelre shvevh ial sklydradsi 101 7. eact i ons directly | ead
to the desired conpounds of forrmula |I. The ester of
formula 1V can be transforgggeigﬁo the desired fina
product of general fornula g standard
procedures: by amnolysis with HNR3R4 in solvents |ike

nmet hanol , tetrahydrofurane etc., or b agoni fication
to the correspondi ng+aci d-t&e mﬁ%&ﬂﬂ%ﬁivgbiOH(n—$&}#
i n metRak attivation t he acid vi art-heR’aci d

chl ori de i onyl chl df?de”or oxal yl chl oride) lor
activation by N, N -dicycl ohexyl carbodii m de (DCC),

N- ( 3-di net hyl am no- propyl )-N -ethyl-cgrbodiinide
EKIdRrS%Zhl oride (EDC) etc. (a_@?m_&_w#d)or_l% w th the am ne

4’N\R3 or, alternatively

R
&) n_©/\ O {

o
CH,),+-0-(CR'R?),~/ . —_—
O_..

(
(R%) Yoo Q 6
’ M HO X

o
3,4
(CH,),-O-(CR'R}),—( HNRR® vV
oy o TV
0 \Y

<F<5),,~E>A
o)
(CH,) -O-(CR'R?),—~
0

The substituents, n, m and o have the meaning as described above and Y is a leaving

10 group..
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Compounds of general formula Il and | X can be obtai ned
by using a conpound of fornmula IV or | with an

wW@pitsooskd y substituted benzyl residue which cBEI/EP2005/006398

function as a transient group that can be cl eaved by

hydr ogenol ysis. The resulting-phenols of fornula Il

and | X can then be re-alkylated by a different benzyl
Geoppundsadigendral fafroule et bofoeted bpdVilliapmen’ s/&shdr mpvthesispstarting

ﬁ&ﬁ%ﬁ !réshgﬁidﬁlg p tSGSStﬂ%%g lPtth%e o{ ‘fr%%fa %%Y Mo with énzyhc

poSsl b con er s uents an
lalides, K@m]atqsimesflaaafse)r m&d:ﬁess)ﬂfmdmulaﬁﬁeBaém&edem befredxample

d I
Jl?(ﬁl%?at srbg ﬁgﬁg)gé es s%dfu% r%)?arsl.ﬂ& (08 ?1@%13&3213?1}#% d}%ggerrefi ésglvents
dre iowm: Iailtohn]d,sacetfonftnlemr ll@wvdr kemrsh amamparﬁmiaeh&w%n 20°C and reflux

ana to the r es descr ed..bef
RN ATt s SR R SR PSR el peob o of
fbymuhdﬁi \s1t1b§herce,ampmdm@ }tH’danbb (74 ﬁdrnﬂﬂehHl Udt%l,y, the react1on is done in

T I CR T T

@bztrborgéites/m paeq@ncaﬁ}phbqﬁﬁm (Mrtesmpbunbﬁbypl drngpldnyl-phosphine).

\8’21? ZQS bg%%: %eggﬁgr?gtl\g{ g% qg%?afﬂiﬁr% r%onEg 6]%?11519(’)11 Fgagtions directly lead

toethe tiesired icom@onedd of formeuls 1.5ol vents |i ke, for exanpl e,
di et hyl ether or tetrahydrofurane using

PhELyl B0 0] FRLbON ALES L BrsSence o BIOSRIL TS ne
ﬁ&mmhdnﬁﬁlg(kfalfd@fd@ﬂofaeiﬁrescb?axlﬁ%cflﬂishhlﬂi H[@g RéRF ﬁi @)(ﬂvehté like
) or.nul a CO

ester derivati S i
RGP ferafgolRraCir o BB Ay ah e FrRPPtng acid (for
@@ﬁqﬂé b;om)w 3nKA21 appkihesoldlaceadiondEsied adixeaha ied @icchloride

B S o S bR i

@ocy, Ne(B-diméyia exo- ﬁfpyME‘NL ?rca&B&ﬁﬁﬁfdb WednscBlatilis (EDC) etc.
thereo{1 of formu|a qQ acrylates of fornmula Xl in

yyl cuRting Wits the gmms: IT‘IP} e reaction conditions,
preferably in neat acrylates at tenperatures bet ween

CORPLLLMPSgahethlEfoRNEla TRAdAIX ¢RIReIRiHERDY BABES c%xﬁpif)@icm)f
[,sodl.um

h | cohol ates can b anmpl e sodi_.um
rgqu add on lyvigh arppticn Bf*gaSHt%(ﬁp Slléigew Johipg fynction as a
trheiadk gfcﬁﬁsecﬁgﬂ éaﬂ%@ clea&e%mmufég%ﬁo%s ﬁmewdlﬁlﬂg\@melsﬁ%rmula

are treatéd with amnes of forrmula V foll ow_ ng

Hapd &% sae sheay hegamlkyinsedhy ao@éfe%b@m%éﬁ@néer the aforementioned

conditions. As known to those skilled in the art, this process is only possible on condition

that the other substituents and functionalities are stable under the aforementioned

reaction conditions for the hydrogenolysis and alkylation reaction.

A method to prepare intermediates for compounds of formula I is shown in scheme 2. In
close analogy to the procedures described before, the mono-alkylation of phenol X by
Williamson’s ether synthesis by reaction with benzylic halides, tosylates, mesylates or
triflates of formula III yields hydroxy derivatives of formula XI. An alternative approach
is the Mitsunobu-coupling of benzylic alcohols of formula III with the corresponding
phenols of formula X. Usually, the reaction is done in inert solvents like, for example,
diethyl ether or tetrahydrofurane, using dialkyl-azo-dicarboxylates in presence of
phosphines (for example tributyl- or triphenyl-phosphine). Compounds of formula XI
can be further atkylated by ester derivatives of formula XII to yield compounds of
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The substituents, n and m have the neani ng as
descri bed above. The preparation of conpounds of

wo eooandes24 a and | b, wherein n = 0, i s shown i NnPGDARIZMS/006398

3. The reaction of hydroxy derivatives of fornula Vi
wi th potassium cyanate or al kyl0- socyanates in seal ed
vessel s using solvents |ike dichloronethane or toluene

farmulad¥ uthes hikﬂm‘@mreactbm, cerdidonsianbe appliedid@adClescribed
t The reaction of
t%;elfog%gﬁd glrl Fg%é%o ot rruelra‘%@fea%vx}t h phenyl

chI or of ormates, preferably substituted phenyl

Cihpewidsrofforesila &Y cambnpltodupﬂidrwudnhél@ddﬁmmrrﬁmémxy
%’e'rﬁ%t@?esﬁ@é&gafe&ffﬂt? ihegeogzpn’f’I form ]IXI Fc-)r gﬁglﬁge 9% fo?}c:auia%ﬁf“‘m

ener a
solvehesindrt ynderrthcsetemttmm c&&hhmds, pmlfmsbly andedit acrshtesent s

' reagt ion.c on di,t Iy
BT oy e P R R M Ot Brfud: Bavepiodirp the
Moﬁ’@%@:@y be Ifcdsexampbcmdnhm of soidgrmmiblydridd In Sodee i@ ol¥aibi@mpounds
(t))rsntlula %3 e af r%men %onﬁcel ﬁ%?%’lle ﬁesﬁ?ﬁ%rﬁ&giﬁ agfe@g{flea%e g?a’ted with
armnemﬂ foahu]fal)/r blibainy proeparatairealy desaitedtabpedes can be
affected according to nethods known per se, either at

an early stage of the synt |s§tart|ng W th
conmpounds of fornula Xl bﬁéﬁ*for mation with an
optically active am ne such as, for exanple, (+)- or

( )-I - phenyl et hyl ami ne or (+)- or (CH,)7OH
napht hyl et » a(OHReoANd 1d_separg ati f
re dmefic & ts by fgacti offd st%lllsatiog, or

y de |va1m saPion with a ch| ral auxiN ary substance
such as, for exanmple, (+)- or (-)-2- butapol, (+)- or
(-)-I-phenylethanol, or (+)- or (-)-nmenghol and
separation of the diastereoneric products b

chromat ography and/or crystallisatign and™ @%kﬁéeq Qt
cl eavage of the bond to the chiral,auxjliary
substance; or, on the very |ast stag by separation
of the enantioners of fg QCHz)HO‘ﬁ%BLWE‘QW?&eography on a
chiral phase. Furth @ conmpounds of fornula I can
al so be obt ai (R onPenant i opure internmedi & es

obt ai ned by bi ot sformation, e.g. by hydrolysis of
esters of formula IV, I X XII, or XV, by enzy ,
such hydrokases or |ipases. In order tocfgierni neot’he

ORrR®

v+ )\ﬂ/ —_— (Rf')“_@A ©
O X XV

The substituents, n and m have the meaning as described above.

The preparation of compounds of formula Ia and Ib, wherein n = 0, is shown in scheme
3. The reaction of hydroxy derivatives of formula VI with potassium cyanate or alkyl
isocyanates in sealed vessels using solvents like dichloromethane or toluene at a

temperature between room tempetrature and 100 °C yields the carbamates of formula Ia.

The reaction of hydroxy derivatives of formula VI with phenyl chloroformates, preferably
substituted phenyl chloroformates, e.g. 4-nitrophenyl chloroformates, yields carbonates
of formula VIII. Treatment of those carbonates with amines of general formula V,

preferably conducted in sealed tubes, and in solvents inert under the reaction conditions



absol ute configuration of the derivatives obtained,

the pure diastereoneric salts orderivatives can b e
w@anpabpeses by conventional spectroscopi ¢ net hodBCT/®P1005/006398

X-ray spectroscopy on single crystals being an

especi ally suitable nmethod. Pharsmaceutically

acceptabl e salts of conpounds of fornmula | can be

Infeereug. settahy dodfurenelot giosmmort thmperbimrevitehonts Okanavdd °Oeyiclde

t aki ngei.N onsi deration the nature of the

& %uu?ao oor%lé%clghverted into a salt. Inorganic or

organi ¢ acids such as, for exanple, hydrochloric acid,

hydr obrom ¢ aci d, sul phuri cSchemd3 nitric acid,

phosphoric acid or citric acid, formc acid, fumaric

acid, maleic acid, acetic gfid, succinic acid,

tartaric acid, oejfanesul phoni ¢ acid, (CH ),;o—/<o
p-t ol uenes @ onic acid anad t he lLiske are sue or ﬁ-Rs
da)e_@mnl ot of pharmacelXically asc & ¥dl ts of

E)aé,i onpounds of V'f or nul aNr‘.gC8n'p(%§h ich contain

the alkali nmetals or alkaliWk earth netals, for

exanpl e sodi um potassium cal cium nagnesiumor the
i ke, basic am nes or basic am no acids are suitable
for the formati on of pharmaceutically acceptable salts
of acidic conpounds. The conpounds of fornula I and

t hei r phar naceut i al lgnsaesept abl e salts are, as
al ready nentioneg_apove, nonoam ne oxi d@hi bitors
fo

and ca(;gsb e the treatnent or pre tion of

di seases§' | ich MAO-B inhibitors eight Be
beneficial. These Vinclude acute and chronic
neur ol ogi cal disorders, cognitive disorders and nenory

deficits. Treatable QUK gi cal disorders are for
i nstance trauma (Sr *Ehr Qi gner at i vevpr ocesses
of the, neryoty, em such A zﬁe,imrrer' s di sease,

ot her®Pyipes of dementia, mininal cognitive inpairment

or Parkinson's disease. Qher indicatjgng include

psychi atric di seases such as ssiZ(‘J‘n, ki ety,
pani ¢ attack, social phebtia~gcthizophrenig, eating and
nmet abol i ¢ di sorders (531: s obesity as well as the
prevention and treatnent of w thdrawal syndrones

i nduced by abuse of al cohol, nicotine and ot her
FHelsutistitventdy ngsd mUdve thd meatiaphaddstitbedabbens may be
reward deficiency syndrone (G M Sullivan,

AL Vb Y 647 e e Lol o
{fdipddebaihde, affectbd natatdiag & miediodnkndpp pecset ¢itter boan 4y stage of
the synthesis starting with compounds of formula XII by salt formation with an optically
active amine such as, for example, (+)- or (-)-1-phenylethylamine or (+)- or (-)-1-
naphthylethylamine and separation of the diastereomeric salts by fractional crystallisation
or by derivatisation with a chiral auxiliary substance such as, for example, (+)- or (-)-2-
butanol, (+)- or (-)-1-phenylethanol, or (+)- or (-)-menthol and separation of the
diastereomeric products by chromatography and/or crystallisation and subsequent
cleavage of the bond to the chiral auxiliary substance; or, on the very last stage, by
separation of the enantiomers of formula I by chromatography on a chiral phase.
Furthermore, compounds of formula I can also be obtained from enantiopure
intermediates obtained by biotransformation, e.g. by hydrolysis of esters of formula IV,
IX, XII, or XIV, by enzymes, such hydrolases or lipases. In order to determine the

absolute configuration of the derivatives obtained, the pure diastereomeric salts or
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97/ 33572 Al), or the treatnment of nultiple sclerosis

(RY. Harris, International patent application No. WO
wO0400B24 Al ) and ot her neuroi nflamuatory di seBGEEP200$16)6398

phar macol ogi cal activity of the conpounds was tested

using the follow ng nethod: TFHe -phar macol ogi cal

activity of the Pharmaceutical Conpounds may be

dfsivehies cat b@lqnaé’sgi bjawnfveﬂltﬁcm/aéspeﬁrescopmzihahedm withgray

?%&g&ﬁw ce gcl%g%ge ag eg ec1a t(sem{a eScr@’Bégeg;ed

Schl aeger and Chri stensen [C,yt ot echnol ogy 15:1-13

( 19%})&11121@&1@{11 taE%e% bt gtgﬁti' co%%c%uﬁ:d%f ﬁ)rgl%mﬂgﬁ &h¥actured

b earccor h ggtg@%/ettr RestdapHnmgr @ezgdnwaﬁgmawan@dgaw the nature of
thb emba&mmhmtml infd 24l %r%z{ﬁeé br ﬂ’ﬁt aﬁ@§sdﬁﬁ ks for
el 6 PRy ST i 25 S ik plipripddiie a5, phophoric
aci:ahcbxammcm@dof(ﬁnmcﬁﬁﬁknamm«l ansalsicweideacetie aidaiutginic acid,

GRaNERE A BubRSE RS- P&gémﬁgggm%'aaa%ga%hesﬁlgefa%gf‘?mbk for

the gorg'g)@gy@(ﬁ pharngseviisplly iceptalle galtsrf basic compounds of formula I
SHEpLLRRRALAEINIA tRSHRY ASARIR AL A AEMBBINMRY example sodium,
descr [ bedl(:b Zhou and Pa}r11 rkgg Vol oshi na [ Anal yti cal
RYtEEHEHicalcTim. epgnesym Py Ahq lipobasic arpyieg ey @aswrﬁét#sﬁ afigs are suitable
fol itgpuotiBatied ¢f phashiateehily BcddptabM b 8&zidict gt e

buffer, pH 7. 4 for 30 mn at 37C with or w thout

vari Us conce Af t er, t:hi

peri ocf2 Oun S O 3 nlncrl:]l%rlggétth%wcli}% ag?ug‘rc?lgldacﬁfpt?lf}%sais are, as
adugaldy mnﬁ@rﬁedtalbevmrmamer ertidast Prinhibiterstangeth be uwidtthr the
twa%egp&rggﬁe\feﬁﬂbﬁ Bf &?Ja@é%'lg %?ch(ﬁ% 151119&9%% 5o bﬁ%@gcxal

roxy enoxazl ne
Tsemglude apﬂé Beg yhrowesl el digerders, gpgtiye dlﬁ%fééféta@é memory

&e‘ﬁhtﬁ O rédtabl@henddlogichl Asdriéid Llre\’f@lr 1H3Rin6d tr2d8atid orddhonic
determ ned at, a h of

sor bance was then vel en
A AR o aRs b B e Dstent st Sy BN Gmar Sioease, ofhet types of
c[%wmﬁsﬂumﬁiabéﬁghﬂhm tnp mﬁﬂe@md?afrhﬁﬁorﬁb&wab@ MekeriAdications

ﬁﬁ@%&g@ﬁ%&‘ nrﬁgéeﬁ%a guc;?éaﬁs%lch%e sf1o 10 £ lpgr{ig X‘étzlacT(ech%E phobia,
schizophrenia, eating and metabohc dlsorders such as 0bes1ty as well as the prevention
and treatment of withdrawal syndromes induced by abuse of alcohol, nicotine and other
addictive drugs. Other treatable indications may be reward deficiency syndrome (G.M.
Sullivan, International patent application No. WO 01/34172 A2), peripheral neuropathy
caused by cancer chemotherapy (G. Bobotas, International Patent Application No. WO
97/33572 A1), or the treatment of multiple sclerosis (R.Y. Harris, International patent
application No. WO 96/40095 A1) and other neuroinflammatory diseases.

The pharmacological activity of the compounds was tested using the following
method:

The pharmacological activity of the Pharmaceutical Compounds may be

demonstrated, e.g. as follows:

The cDNA's encoding human MAO-A and MAO-B were transiently transfected
into EBNA cells using the procedure described by Schlaeger and Christensen
[Cytotechnology 15:1-13 (1998)]. After transfection, cells were homogenised by means of
a Polytron homogenizer in 20 mM Tris HCl buffer, pH 8.0, containing 0.5 mM EGTA
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| C50 val ues were determ ned frominhibition curves

obt ai ned using nine inhibitor concentrations in
walapbiesee, by fitting data to a four paranet ePCT/EP2005/006398

| ogi stic equation using a conmputer program The

conmpounds of the present inventd-on are specific MAOB

inhibitors. The | C50 val ues of conpounds of fornula I

zsl e phenjilmethapesaifonyl flaeside. Gadldnabbrxaeawereiobtdited by

1 I aeand | e 18
SR Rl Tl s B gay) fEdhe P yhe R S Gl
&6, chotamih@ 015 mh BEEA ofembeines wa@mvenely ©-dfuspamled hutmrbove

0.h RO L£50 aple (mMM] (mMVW] 2 0.052
0 Bl e DR 2B SRERR. 3PS 08T 20 670 b2t 510 7
0.009 5.40 11 0.031 >10 12 0.015 >10 13 0.009 >1014
0. 03YASHA ahd MMAQSB endyinalR aQtivpBwask@sayed h Wrdelbplrt@Rising a

LeOfshr¥t PnbticQsQF8aipt R8I BB &Lk ot %nd Panchuk-
Voloshina [Analytical Biochemistry 253:169—174 (1997)]. Briefly, membrane aliquots
were incubated in 0.1 M potassium phosphate buffer, pH 7.4, for 30 min at 37°C with or
without various concentrations of the compounds. After this period, the enzymatic
reaction was started by the addition of the MAO substrate tyramine together with 1 U/ml
horse-radish peroxidase (Roche Biochemicals) and 80 uM N-acetyl-3,7,-
dihydroxyphenoxazine (Amplex Red, Molecular Probes). The samples were further
incubated for 30 min at 37°C in a final volume of 200 pl and absorbance was then
determined at a wavelength of 570 nm using a SpectraMax plate reader (Molecular
Devices). Background (non-specific) absorbance was determined in the presence of 10
uM clorgyline for MAO-A or 10 pM L-deprenyl for MAO-B.

ICsp values were determined from inhibition curves obtained using nine inhibitor
concentrations in duplicate, by fitting data to a four parameter logistic equation using a

computer program.

The compounds of the present invention are specific MAO-B inhibitors. The ICsp
values of compounds of formula I as measured in the assay described above are in the
range of 1 uM or less, and ideally 0.1 pM or less. The below table shows exemplary ICsq

values of compounds of formula I in one of their enantiomeric forms:

human MAO-B [ICsq human MAO-A [1Csq

Example
(uM)] (uM)]

2 0.052 >10
3 0.028 2.86
4 0.012 2.44
5 0.081 >9

6 0.021 >10
7 0.009 5.40
11 0.031 >10
12 0.015 >10

13 0.009 >10
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Phar maceuti cal Conpounds can be used as nedi canents,
e.g. in the formof pharmaceutical preparations. The

w@b@soeseut i cal preparati ons can be adm ni st er BGI/EP2005/006398

orally, e.g. inthe formof tablets, coated tablets,
dragees, hard and soft gel ati+netcapsul es, sol utions,
emul si ons or suspensions. However, the adm nistration
canldal so be eff&®M3éd rectally, e.g>10n the form of
su sitories, %rosgarenteral ly, e.?l in the form of
I njection solutions. Pharnmaceutica %on‘pounds can be
prodessed with Pl®8maceutically inet@, inorganic or
or ic carri erg §Ar t he producti oQ (S)f phar maceut i cal
preparations. Lactose, corn starch %)r derivatives
theddeof , talc, $ttdaric acid or its>8@dlts and the like
can, be used, e. ¥ 0638 such carri erg,for t abl et s,
coat'ed tabl ets, Goragees and hard geilati ne capsul es.
Suidtabl e carri e0D8Por soft gel ati nel€apsul es are,
e. veget abl e \g{,s, waxes, fats, m -solid and
I igzuz d pol yol s é)gjglt he |ike; depenﬁ?ﬁg on the nature
of the active substance no carriers are, however,
usually required in the case of soft gelatine
CapS] 8 acedtic NI Ep G ds 6H e LM af Hﬁdﬁﬁﬂl@ﬂﬁt é.g.Qn e form of
I d u%s are, e.g., water, polyofs,

solutions and syr

Mmgg@,ticzid;pymatm;g afFhe }giamm@g@tiaﬂ@rcpwatﬁdm@an be administered

. | .
3 S0 RPN S0 s, Y BRI U i capsls,
sohjtmats, eomlsiohsien smssensionyeievevsn Ithed dmidsttasiontcan also be effected

f . , T
%gﬂgg;g ggﬁﬁl t?x glgr agfdél%ggsuo@f&, o@%a@en?&lﬂ 6%?;?161%{% gorglr Oef, Injection

rrrers for sup
whgionsnat ural or hardened oils, waxes, fats,
sem-liquid or liquid polyols and the like. In

Qi 4 ! . . .
addl ﬁﬂﬁ&aa&%@ﬂ%ﬁ@%ﬁ#%&&@é pé?)[casgﬁ xl?rfzdé ?g%%ﬁ%g& ek,

pr eservatl VEeS, ) Zers, \
iagrganis or omgangd dargers forsthe ptastuetion otpliaosmantugical preparations. Lactose,

%r?¥ﬂ¥&%rsder'§%Je§ tﬂe% ﬂvt@fcygtgag'c.talaﬁl og'qg%!illtscafﬁlrtﬁg FRE Em be used,
uffers, TS K] ng agen({s oF  antioxi dant s, ey nmay SRS
cosaiich airhiers fothiebletre catahthblptsydilagées hed batdsgebative sapstlee
e : Vi : » -
SERPRS.R0: WYL 0 S ODR s e
aeldhjupdpolyclshad tledde; ddpendiegendhe nithe afftheadtive sulttsageo
al ad rat

RO TN I T —
carriers for the production of solutions and syrups are, e.g., water, polyols, sucrose, invert
sugar, glucose and the like. Adjuvants, such as alcohols, polyols, glycerol, vegetable oils
and the like, can be used for aqueous injection solutions of water-soluble salts of
compounds of formula I, but as a rule are not necessary. Suitable carriers for

suppositories are, e.g., natural or hardened oils, waxes, fats, semi-liquid or liquid polyols
and the like.

In addition, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They may also contain

other therapeutically valuable substances.

The dosage can vary within wide limits and will, of course, be fitted to the

individual requirements in each particular case. In general, the effective dosage for oral or
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kg/ day being preferred for all of the indications

descri bed. The daily dosage for an adult human bei ng
waowdoghoasgs 70 kg accordingly |ies between 0. 7- IBODEPIP05/006398

per day, preferably between 7 and 700 ng per day. The

foll owi ng exanples are providetbfor illustration of

the invention. They should not be considered as

pdrmtbiahgdmhﬁst&ﬁopés ledtwedie0.0 e nig/lgidayh withretogbge #9.1-10 mg/

%gzdag%) r%?e? é%%r q\ﬁegft ﬁ ‘ﬂﬁécﬁE}%@Eﬁx c?eng{i:bgefilﬁg ;j%aﬂér)dosage for an adult

MurflahrFémg)W&ghmZ?jblkgmy()orﬂhglydies Betswebnl 0170100 fmgl Perglapfpreferably

%&g’e adpzpeo 0,m of acetonitrile was treated with
& 6t frp%g?o%aé’hzyl broni de and 15.7 g of
pot aSSI um car bonate. The mi xture was heated to 90 0C

and fﬁé foll 6P %lé&érﬁgﬂg'greg:rfn’r:g&% fo@?ud’éﬁfa{ibﬁ‘sfth% veBHSn . They should
reaction_m x 0 room era ure
potdgtcesidired asclemamgéheﬁcopwét}@ome@tlnmwmrelvhabelnas
feprd¥BtatiRShédebt €r ed, washed twice with cold water and
dried. For purification and separ ation fromthe

bi s-ether, the crude nater &R 1 chr omat ogr aphed on

silica gel using: e ﬁl&r%&%ﬂ%@@h@ﬁ&ﬁ%@et@ﬁ@deﬁt y

acetate as the el uent obtained 4.05 g (27

% of theory) of 4-(4-fluoro-benzyloxy) -phenol as a
s (el lgrg-henyioxyisphenol 51 (M +. b)

Momﬁoﬁbm Qoﬂ%ﬂﬁbf ﬁﬁwe RONAKY acetBhREleGvaR HebteB WM 8.58 g of

ester A sol uti of
drflpargbeppikyopd Vrdok% g sﬁmte@smrﬁ caphonte oFheamxtrg ivag beated to

ym: I PR Wridd 1310 For ﬂfé%@ﬁﬁi gmrpg aldenaba Iﬁl&@lul wés E‘ii)oled to

of et hyl brom)acetate he m x was stirred
venisnnegataraanditraed Wlﬁl enld arater ol heopH anagerigh ghat Ras rrmed was

fieded, vehedlwlcOwigk c&@%%e?'aﬂﬁ‘dﬁ@& W?ﬁﬁﬁ@aﬁg)njan% @targlfion from the

et hyl  bronpacetate were added successively in

csribe eide mpterigdeiep slrostatographedmaysilica gehitsing avgjl opxture of
E arfeeafi‘l‘ate'tm adBtath B¢ fre\ MR NE RO oh QMBI nge{]ﬁt% bftheory) of

en treated wth water and extracted with
‘&éé’cﬂéﬂpéo'bwl%v’ yehénel pagywhitesalids Meamde s 18 (ﬂM)ed over
magnesi um sul phate and evapor ated under reduced

gressure
) {4-(4-Fluoro-benzyloxy)-phenoxy]-acetic acid ethyl ester

A solution of 3 g of 4-(4-fluoro-benzyloxy)-phenol in 40 ml of 2-butanone was treated
with 2.5 g potassium carbonate and 1.6 ml of ethyl bromoacetate. The mixture was stirred
at 80 °C during 3 h, then, in order to complete the reaction, 1.7 g of potassium carbonate
and 1.9 ml of ethyl bromoacetate were added successively in four portions during a
period of 24 h. For the working-up, the reaction mixture was cooled to room
temperature, then treated with water and extracted with ethyl acetate. The organic layer
was separated, dried over magnesium sulphate and evaporated under reduced pressure.
There were obtained 2.95 g (71 % of theory) of [4-(4-fluoro-benzyloxy)-phenoxy]-acetic
acid ethyl ester as brownish crystals which were pure enough to be used in the next step
without further purification; MS: m/e = 304 (M) .

¢) 2-[4-(4-Fluoro-benzyloxy)-phenoxy]-acetamide

A solution of 500 mg of [4-(4-fluoro-benzyloxy)-phenoxy]-acetic acid ethyl ester in 10 ml
of tetrahydrofurane was treated with 3.3 ml of sodium hydroxide solution (1N). The

mixture was heated at 50 °C for 2 h, then it was cooled to room temperature and 3.3 ml of
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be used in the next step without further purification;
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Jret hyl.f ormani de, 2
e WarbBR ther i Ba m%ﬁ\xiewe%@&efawgh aretido PESiRipfse product,
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was ¢

oIe e 0, 16 of . anmoni um
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&ﬂﬁhb@h@ﬁhﬁé sorhapmstﬁmomas uverduring 18 h. For the
wor ki ng-up, the reaction mxture was treated with
water to precipitate the product, which was coll ected
on a filter funnel and masﬂgﬁhqﬂgjw water. After
crystallisation from er 337 (74 960f theory) of
2-[ 4- (4f|uor02§%ﬁ2%§§?’) ﬁ@xng] aefaRidger e
obtai ned as white solid; M5 nle = 276 (MH) +.
4&@ﬁﬁﬁﬁmghgﬂ@ﬂd8enzyioxy phenoxy) - N- net hyl - acet ar ni de

Bénzyl oxy- phenol I n anal ogy rocedure

t
I@Eag)@}qgﬁga erprgggﬁ;ﬁg cgsqrébed 1p ﬁgargplgwa}ﬂtﬂ%ﬂﬁyjlptmn of hydroquinone
WiE b eSO REd i d e BB AV A, Fhéﬂo? 'aﬂ@@ol&lﬂﬁgss solid.

4- benzyl oxy- phenol as a col ourless solid
(4- Benzyl oxy- phenoxy) -acetic acid nmethyl ester

b) (4-Benzyloxy-phenoxy)-acetic acid methyl ester

In analogy to the procedure described in Example 1b), the alkylation of
4-benzyloxy-phenol with methyl bromoacetate using cesium carbonate as the base
yielded the (4-benzyloxy-phenoxy)-acetic acid methyl ester as white crystals;

MS: m/e =272 (M)".

¢) 2-(4-Benzyloxy-phenoxy)-N-methyl-acetamide

In analogy to the procedure described in Example 1c), the (4-benzyloxy-phenoxy)-acetic
acid was reacted with methylamine using 1,1’-carbonyl-diimidazole as the condensation
reagent. 2-(4-benzyloxy-phenoxy)-N-methyl-acetamide was obtained as white crystals;
MS: m/e =272 (M+H)™.

Example 3
2-[4-(4-Cyano-benzyloxy)-phenoxy]-N-methyl-acetamide
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In anal ogy to the procedure described in Exanple IDb),
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yi el ded the (4-benzyl oxy-phenoxy)-acetic acid nethyl
ester as white crystals; Ms 1i7e = 272 (M +. ¢)
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The aqueous | ayer was re-extracted with ethyl acetate,
t he conbi ned Example 4

2-[4-(4-Chloro-benzyloxy)-phenoxy]-N-methyl-acetamide

In analogy to the procedure described in Example 3 b), the alkylation of
2-(4-hydroxy-phenoxy)-N-methyl-acetamide [Example 3 a)] with 1-bromomethyl-4-
chloro-benzene in 2-butanone using potassium carbonate as the base yielded the 2-[4-(4-
chloro-benzyloxy)-phenoxy]-N-methyl-acetamide as white crystals;

MS: m/e =306 (M+H)™.

Example 5
2-{4-(2-Fluoro-benzyloxy)-phenoxy]-N-methyl-acetamide

In analogy to the procedure described in Example 3 b), the alkylation of 2-(4-hydroxy-
phenoxy)-N-methyl-acetamide [Example 3 a)] with 1—br.omomethyl-Z—ﬂuoro-benzene in
2-butanone using potassium carbonate as the base yielded the 2-[4-(2-fluoro-benzyloxy)-
phenoxy]-N-methyl-acetamide as white crystals; MS: m/e =290 (M+H)™.
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[ 4- (4- Fl uor o- benzyl oxy) - phenoxy] - N nethyl -acetam de A

m xture of 500 ng of [4-(4HxhMpled benzyl oxy) - phenoxy]

-acetic acid ethyl ester ) ]
2-[4-(4-Fluoro-benzyloxy)-phenoxy]-N,N-dimethyl-acetamide

In analogy to the procedure described in Example 7, the aminolysis of [4-(4-fluoro-

benzyloxy)-phenoxy]-acetic acid ethyl ester with dimethylamine yielded the 2-[4-(4-

fluoro-benzyloxy)-phenoxy]-N,N-dimethyl-acetamide as white crystals;

MS: m/e =304 (M+H)".

Example 9
(RS)-2-(4-Benzyloxy)-phenoxy]-N-methyl-propionamide

a) (RS)-2-(4-Benzyloxy-phenoxy)-propionic acid methyl ester

In analogy to the procedure described in Example 1 b), the alkylation of 4-benzyloxy-
phenol [Example 2 a)] with methyl (RS)-2-bromopropionate in acetone using cesium
carbonate as the base yielded the (RS)-2-(4-Benzyloxy-phenoxy)-propionic acid methyl
ester as light yellow oil; MS: m/e =304 (M+NH,)".

b) (RS)-2-(4-Benzyloxy)-phenoxy)-N-methyl-propionamide:

In analogy to the procedure described in Example 7, the aminolysis of (RS)- 2-(4-
benzyloxy)-phenoxy]-N-methyl-propionamide with methylamine yielded the (RS)-2-(4-
benzyloxy)-phenoxy]-N-methyl-propionamide as a white solid; MS: m/e =286 (M+H)™.
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In anal ogy to the procedure descri bed in Exanple 7,
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- N- net hyl - pr opi onani de wit %{/]‘I am ne yiel ded the
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phenoxy|-N-methyl-propionamide as a white solid; MS: m/e =304 (M+H)".

Example 12
(RS)-2-[4-(3-Chloro-benzyloxy)-phenoxy]-N-methyl-propionamide

In analogy to the procedure described in Example 3 b), the alkylation of (RS)- 2-(4-
hydroxy-phenoxy)-N-methyl-propionamide with 3-chloro-benzylbromide in 2-butanone
using potassium carbonate as the base yielded the (RS)-2-[4-(3-chloro-benzyloxy)-
phenoxy]-N-methyl-propionamide as a white solid; MS: m/e =320 (M+H)*.

Example 13
(R or §)-2-(4-(3-Chloro-benzyloxy)-phenoxy]-N-methyl-propionamide and (S or R)-2-
[4-(3-Chloro-benzyloxy)-phenoxy]-N-methyl-propionamide

The separation of 300 mg of the two isomers (RS)-2-[4-(3-chloro-benzyloxy)-phenoxy]-
N-methyl-propionamide (Example 12) was performed on a preparative chiral HPLC
column (CHIRALPAK® AD, pressure: 20 bar, flow : 35 ml/min) using a 85:15 mixture of
n-heptane and ethanol as the eluent. There were obtained 122 mg (41 % of theory) of the
first eluting isomer (R or S)-2-[4-(3-chloro-benzyloxy)-phenoxy]-N-methyl-
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Example 16
(RS)-2-[4-(2-Fluoro-benzyloxy)-phenoxy]-N-methyl-butyramide

a) (RS)- 2-(4-Hydroxy-phenoxy)-N-methyl-butyramide
In analogy to the procedure described in Example 3 a), the hydrogenolysis of (RS)-2-(4-

benzyloxy)-phenoxy]-N-methyl-butyramide yielded the (RS)- 2-(4-hydroxy-phenoxy)-
N-methyl-butyramide as white crystals; MS: m/e =210 (M+H)".

b) (RS)-2-[4-(2-Fluoro-benzyloxy)-phenoxy]-N-methyl-butyramide
In analogy to the procedure described in Example 3 b), the alkylation of (RS)- 2-(4-
hydroxy-phenoxy)-N-methyl-butyramide with 2-fluoro-benzylbromide in 2-butanone

using potassium carbonate as the base yielded the (RS)-2-[4-(2-fluoro-benzyloxy)-
phenoxy]-N-methyl-butyramide as a white solid; MS: m/e =318 (M+H)™.
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Example 20

2-(4-Benzyloxy)-phenoxy]-2,N-dimethyl-propionamide

In analogy to the procedure described in Example 7, the aminolysis of the 2-(4-
benzyloxy-phenoxy)-2-methyl-propionic acid ethyl ester with methylamine yielded the 2-
(4-benzyloxy)-phenoxy]-2,N-dimethyl-propionamide as a white solid; MS: m/e =300
(M+H)™.

Example 21
2-[4-(3-Fluoro-benzyloxy)-phenoxy]-2,N-dimethyl-propionamide

a) 2-(4-Hydroxy-phenoxy)-2,N-dimethyl-propionamide

In analogy to the procedure described in Example 3 a), the hydrogenolysis of 2-(4-
benzyloxy)-phenoxy]-2,N-dimethyl-propionamide [Example 20] vielded the 2-(4-
hydroxy-phenoxy)-2,N-dimethyl-propionamide as a white solid; MS: m/e =209 (M)™.
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N- net hyl -butyram de as white crystals; Ms: nmfe =210
(MtH) +. b) (RS)-2-r4-(2-Fluoro-benzyloxy ')-phenoxyl

WO bboaeodsyd - but yram de I n anal ogy to the procedeCBEP2005/006398
described in Exanple 3 b), the alkylation of (RS)-
2-(4- hydroxy-phenoxy) -N-methyj-butyram de wth
2-fluoro-benzyl bronm de in 2-butanone using -potassium

2iils SN d38eth 1— r ionamide

fl?\alh%qmp Iwry)ﬁ%dﬁr@l éesagbgi wﬁv}@@pﬁoﬁ [)° thq\@wlarﬁcel af21@-hydroxy-
t2 B amRédyllfropionamide with 3- ﬂuoro—be zy romtu?]e in 2bb1t1tanone

RS) [4 ( 3- Fl uor o-benzyl ox7) - enox(v:
ufhg EOTF‘F\“‘HH&P@@WF@S thebapg iaelé@dﬂf}@ 2ds G-flbend -quﬂxompphﬁnoxy

3 Nafimdthel ﬂobi@n@ﬁl&)enas% b(rax% oil 264 /e ‘—318 (M+H)
hydroxy phenoxy) N-net hyl - but'yram de W t
3-fl uoro-benzyl brom de in 2-butanone using potassi um

carbonate as the base yi el §&mpl§a2(RS) - 2-

4-(3-f G ] .i
b S m??%‘gaﬁh.ﬁf&%@i” ’zfﬁﬁ“)"“ﬁﬁ* “ﬁf@%? Qﬁhﬁ’*ff%?l te
RS)-2-14-(3 enox me

bl 130 B oS 6 EREo I D HAEDLE Hioh Hrd Besiiar a5eatphizosy-

Ehe’ﬁ])o xy B N—ﬁirﬁ }%\ﬁﬁuﬁxfanﬁcﬁs&ﬁh 3 cﬁfbro-benzyrl]bromﬁe in 2-butanone

ydr oXy- phenoxy et hyl - ram d

951%%%115@ (F2POBRIS S e Hape szeléed thednkd-BsFilgrapbenasloikynphenoxy]-

. 1 = *
FRLOBAA RRIAASR MRS s Ot

-N-met hyl -butyram de as a white solid; Ms: nmfe =334
(MrH) +. Exanple 19 Example 23

RS) -2-[4- (4 1563:2;?0 g}@;ﬁi ut yr
gm 23Ie I E‘l aslal %@%ﬁﬁ?ﬁﬂ%@gce ?ﬁ }LPW an‘pl e
t%e al kyI aﬁl on of (RS) 4
DEATDRNY phps rQ fie
t [
% ostgglgg? d“;ﬁtl ?’Zlér otg!ﬁ g%g@%rtgrﬂehﬁylb}gr) i)'heHH]] Pﬁﬁ?&h&{ﬁ e analogy to the
plpzsy ure quscplpe@ %ﬁmg %)cfﬁlyghﬂ 4p(]&eﬂm;(9]benzyloxy) phenol] and 1.4 mg
?fﬁ?a%@}{ho@é‘ﬁlw ﬁ%%eﬁ?l ARyt Wes 50tk dwitRodihEb &5t was heated
Ell@ﬂmséﬁiyﬁ b ilmw‘éﬁﬂsqg}ulz the ailxrareyds-coplsgito near tmperature and

neutralised with acetic acid. After evaporation under reduced pressure, the residue was

dissolved in ether and ethyl acetate, and the resulting solution was extracted three times
with water. The organic layer was dried over magnesium sulphate, then evaporated under
reduced pressure. The crude product was re-crystallised in a small volume of methanol.
There were obtained 1.1 g (54 % of theory) of 3-[4-(3-fluoro-benzyloxy)-phenoxy]-
propionic acid methyl ester as white crystals; MS: m/e =304 (M+H)".

b) 3-[4-(3-Fluoro-benzyloxy)-phenoxvy]-propionic acid

A solution of 500 mg of 3-[4-(3-fluoro-benzyloxy)-phenoxy]-propionic acid methyl
ester in a mixture of 5 ml of tetrahydrofurane and 25 ml of hydrochloric acid (19%) was
heated at 70 °C for 7 h. For the working-up, the tetrahydrofurane was evaporated under
reduced pressure and the aqueous was extracted three times with 40 ml of ethyl acetate.
The combined organic layers were dried over magnesium sulphate and evaporated under
reduced pressure. The crude product was triturated in ether and the solid material
collected on a filter funnel. After drying there were obtained 114 mg (30 % of theory) of
3-[4-(3-fluoro-benzyloxy)-phenoxy]-propionic acid as white crystals.
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In anal ogy to the procedure described in Exanple 7,
the am nol ysis of the 2-(4-

W s/ - phenoxy) - 2-met hyl - rropioni c aci d epdilyEP2005/006398

ester with nethylam ne yiel ded the 2-

(4- benzyl oxy) - phenoxy] - 2, N- di a3 byl - pr opi onam de as a
white solid; Ms: nfe —300 (MrtH) +. Exanple 2 1
)3444(3%mmmnmmm,_xmmqm@ggw di met hyl - propi o

RO G 7R o B DR R sy ors el qpiceidip ! of
dﬁ:ﬁhﬁ‘bﬂh@ﬁlahﬂ (ﬂ&xanﬁf & IaN dﬁﬂb@h}h-}fdfrﬂzgﬁf&D wag Sodddd t30(°4:-and

grs?tz§ tl)ftd})e%f ‘F’E%F @?/ %yjfzhlon e. 1trrr1] gw 3 ¢ tlmqgﬂor% 5[11 tﬁerltgafter, most
bf/hie axatd qrioaiethank-whs vatiorattd) W sofutinl «fieBrind 6f &fieduddihihenium

E?(%rlﬁ_)%(igl\(% %gt Iilg 1 Eé&%%ﬁt%jl@ﬁwéﬂgyw prepared and cooled to 0 °C. The

éoluﬁbml ofidik hyid- cmcmaie@m atldlel tbnhaufalagntioded bslupe® eetithe enixture
es

n Ex [ f. )
T AL G o HaRYT- oDy P E e S o ferd diiog the
Fretltendr Entthu wyklah@Ripdhe réaclloh nimemamap@ramdtmﬁﬁi&t téduced
car bonat&F as t.

Prossre 3o }t&ﬁeggg%ﬁgwaa%g&)? gﬁé fﬂrslkxﬁrmg 42 mg (60 % of theory) of 3-[4-(3-
ﬂubkcdbémmyt;r} phémix?p@m aﬁﬁdéiﬁls DwBieNsobid MSMBi/e #667 (M+NH,)™.
=318 ( MtH) Exanpl e
(3-Chl oro- benzyloxy) pheno
-2, N-di met hyl - pr opi onami de)f':)fé%ﬁm gy to the procedure
descri bed Carbnadgdi®@2-34-03-flubRebél dglox)-bRénydf-ethyl ester
2- (4-hydroxy- rhenoxy) -2, N~di net hyl - propi onani de with
3 d 2- but anone usi ng potassi um
e e 2-
Mm()@m@mf g (X% &Qﬂ%‘hﬁ.ﬁwiyp[hhﬁﬁp%ﬂianol and 5.0 g of pOLassmm carbonate in
_21 (flrneth nam de as an brown ol ; I\/P o
18am eﬁ,ﬂ_qq}ongtrﬂéyaggﬁ ogwise under an atmosphere ot argon Snd at 0°C
Mth(@S 5] @QBM%%MhﬁBﬁb}nﬂ@ @If@:ﬂt&)mp&t@éﬂdi)ﬂikﬁmsﬂﬁl wascontinued at
3- FI uor o- b oxy) phen pi oni c aci
| Ségg)élFeSA }E&qebcﬁmafm 1g:y évaéf t0 warm to room temperature and

§rgfdoﬂﬁhﬁed3ﬁ>@ 2% lhOFc‘/fr)th@W@ﬂth—[ugr ®Rableeht thfélfzq&ﬁated under

g pgetsgqrt&h @;Fe) e&gr e u%&cz:gré :clibsp?lv i e_{g}a‘glﬁgatle %nd the solution
washed with water. The organic layer was dried over magnesium sulphate and evaporated
under reduced pressure. For purification, the crude material obtained (10.2 g of a yellow
oil) was chromatographed on silica gel using a 95:5-mixture of dichloromethane and
methanol as the eluent. After re-crystallisation from a mixture of ether and cyclohexane
there were obtained 4.1 g (46 % of theory) of 2-[4-(3-fluoro-benzyloxy)-phenyl]-ethanol

as a white solid; MS: m/e =247 (M+H)™.

b) Carbamic acid 2-[4-(3-fluoro-benzyloxy)-phenvyl]-ethyl ester

Under an argon atmosphere and at room temperature, a suspension of 1.0 g of 2-[4-(3-
fluoro-benzyloxy)-phenyl]-ethanol and 0.66 g of potassiﬁm isocyanate in 2 ml of benzene
was treated dropwise under stirring with 0.62 ml of trifluoroacetic acid. After stirring for
18 h at room temperature, the reaction mixture was diluted with water, then extracted
three times with dichloromethane. The combined organic layers were dried over
potassium carbonate and evaporated. There were obtained 0.52 g (44% of theory) of
carbamic acid 2-[4-(3-fluoro-benzyloxy)- phenyl] ethyl ester as a white solid; MS: m/e
=290 (M+H)™.



of hydroquinone in 5 m of nethyl acrylate was treated
with sodiumbefore it was heated to reflux for 7.5 h.

wao-o0060b824v0r1 Ki ng-up, the m xture was cool ed t oP€DBP2005/006398

10

15

20

25

30

tenperature and neutralised with acetic acid. After
evaporation under reduced pressyre, the residue was
di ssolved in ether and ethyl acetate, and the
resul ting solution was ext jdiree times with
wat er. The org:ani c layer was dried over nmagnesium

sul phate, the peddduihaue-heaarlosn -pmegsstee.  The

crude product was re-crystallised in a small vol une of

@MMF&&@'M@T{@? 1. 1] g (54 %of t heoryé) of
3-[4-(3-f1 enox r opi oni ¢ aci
%{"Wﬁreégjlﬁi)? g g% préy éF%fCEthe ) 131258% efymiassivierjarbonate in 60
bﬁl o'f-N N%uﬁ&h}'ffo&'ﬁx%ﬁnwis)ﬂéé@ﬁ) dBPRNERY b onPle MY ePiti with a

(S%IUPPBG gl%lrg%?fﬁg&woﬁﬁé%&rﬂmdwb%ﬂ whpEN At dimetbylfigrmamide.
fteeB h the Peadtid HiRuRf wa dﬂuté?i‘ whE Wafa ull %&’JCSW %hfr The

25m _aof hydroc Iorlc acid (1999 was heated

prgani YertVﬁlé Vﬁéh Wpter diedomer mpgnpsivhusEplatoesl evaporated to
H
QuPAX &l esls3Iscekich @@Hﬁﬂi@edp&? %Hﬂlﬁg?ﬁét xkxlfﬁe*%?gt o H&%ade

acted ree times with
w{ﬂ%fas anthe W%&%?I%W\Wb@@t @Fﬁhéﬁpmféq’dtlnngne& um
suI phate and evaporated under reduced pressure. The
&) (€3 -PhAoHen WA ohb A RLRELdJe) et her and the so! id
t rlal coII nafilter funnel. After drying
%ﬁt 4183@811%@ -Begzyl g?@y)%q;xgalﬂp{g@pyl) 1@l of tetrahydrofurane
3\ra5 édc(e'ﬁ cfrbti@fs@ E@%Mﬂeﬁ’?&a’tﬁt&H Q)Sﬁl eBElBH' ?ﬁ.‘b@ g%‘fh&mﬁﬁ

uor enz

W‘%ﬁgﬂgﬁ ;dtﬂ%ﬁ R 6?’ aﬁ Qé%hﬂr9&r9@¢ drites at)rqwgl smBrature,

bdhecbRivelyU0TOmPENEMEON¥N) 28 glmse%l?&l WYifig k3. 780 of 2
m _of dichl gr onet hane (pl us

RO rdroxife sobvtigmé 1), finaly, éé’élmﬁbfw@t@ Ui mintutervesstfibtdred over
widyer 8¢ I@r%al'f@ angfthé’%%%la}{ dr%hirﬁ’ﬁé &k@ulleﬁtdff {he?&uﬁ}@ﬁ under reduced

continued f . hereafter,
ar%ﬂlrrér“&rﬁéﬁﬁéwé Phas; veay spBrcaedith At}s'b pastate thofonthiBedwrganic layers
?fgi r ahydr of ﬁ‘?gﬁghﬂmgﬁ‘nggggg?ggvé{%gﬁﬁo}’H%l u(%]aé)ff: e The
sesidyeives comtailised ﬁ@nua eHtore Qf@thﬁasnéddmm@totyhéd 2.26 g (59 % of
J h
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I'ng the weekend. For t he wor k| ng- up, the reaction
m xture was evaporated under reduced

¢) Carbamic acid 4-(3-fluoro-benzyloxy)-benzyl ester

In analogy to the procedure described in Example 24 b), the reaction of [4-(3-fluoro-
benzyloxy)-phenyl]-methanol with potassium isocyanate and trifluoroacetic acid in
benzene yielded the carbamic acid 4-(3-fluoro-benzyloxy)-benzyl ester as a white solid;
MS: m/e =293 (M+NH,)".

Example 26
Methyl-carbamic acid 4-(3-fluoro-benzyloxy)-benzyl ester

In a sealed glas tube, a solution of 1.0 g of [4-(3-fluoro-benzyloxy)-phenyl]-methanol
[Example 25 b)], 0.03 ml of triethylamine and 0.245 g of methyl isocyanate in 40 ml of
dichloromethane was heated at 40 °C for 3 d. At that time a transformation rate of 50%

was reached, determined by NMR. For the working-up, the reaction mixture was cooled



pressure and the residue triturated in ether
delivering 42 ng (60 % of theory) of 3- [4-(3-
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solid; Ms: me =307 (M:tNHU) *. Exanple 24 Carbam c acid
2-[4-(3-fluoro-benzyl oxy) - phenygk]l-ethyl ester a) 2-

[ 4-(3-Fl uoro-benzyl oxy) - phenyn -ethanol A m xture of
5n@e‘gapofat2d (Ilhehygiidhmwas ldesaylived 2t Nl 6f pya{¥inSarfl On@bf acetic acid

S natejnlom of acetopitril]
Rl B R AR o S EF Bl & iy S ReRerafhegmixture
0@s Watpbra¢ec5uﬂder @édiided presyuot doz phﬂﬁ@[ﬁoﬁ?thg%?%&g naaécerlal obtained was
nued a

I dj t
P attcd . fcail doted P bR 6 OF beRigRe sk amdeg s stpte a the
tlmenio ﬂi‘ﬁmteemie bbaitied 580 ehgSU7 V& bﬂt@e@@m bF ﬁ\,@@g,l tabak& d2id 4- (3-

Pl EPa8L 0Pt R B 0 o SHRU P 10

di ssolved in ethyl acetate and the sol uti on washed
with water. The organic | ageimpk7dri ed over nagnesi um

sul phate and ev rated unde educe essure. For
purification, %t%&%cﬁ é’h’% i gwﬁaw(twdz g of a
yel l ow oil) was chromatographed on silica gel using a

QEsnBrtmmdf&De mg‘ofcm¢M®bWBEMHﬁyﬁPﬂeﬂﬁﬁﬁﬁﬂﬁhoﬁﬁxﬁﬁgle 25b)] i

({) tf r.re-crystalljsation froma mxture of
P Eﬁ% @’ OFYRBS A st & Toemdenpeaite #ith 5 g phwdigm
h?dﬂid'ee(dﬁ b di‘sf)ergron[lﬂ oﬂﬁarfd slﬂ:ﬁ’fe@ fOeNBYTIRFYafter,AI3e @ﬂé bf

E@PB %nﬁ?ptlgméciq ere adéeed an%I the mlxture waseheateﬁ to rMux for 48 E For the
otldng-3pf theaboled efizyk WY treheyitl watdr Iana ext@ak T wih 6@ acetate.

i?}g Bléﬁgl:l&?a\}; eg?vgg Q{ej rcgov%? 91?.%%1 Qtsru?rg Tultpﬁn'g tegz[peorated under reduced
presaire-Hoe payiication; pRenydel mat@hﬁl&ib@im@ﬂdasodﬁ@mﬂto%faphed on silica gel

Bpa et ans B BRT i hethan o b restt mgRture of dichiorometbane and
trietHangbasahe elukst. AGkdc Iy ryQblliSHtiohtdh 'eﬂlgr,ft%’érle %r%bﬁaltnﬁ@ 89Mng (5 %
GEEEoTy) pharA é%h?xg b Ay e cegaide o s whte solid; MS: m/e
els(o;ml\mrmt)hane The conbi ned organic | ayers were

dried over potassium carbonate and evaporated. There

were obtained 0.52 g (44% qof theory) of carbamc acid
2- [4- (3-fiuoro-benzyl oxy)ﬂi%ﬁgﬁl ] -ethyl ester as a
white solid; Ms: nie

Tablets of the following composition are produced in a conventional manner:

mg/Tablet
Active ingredient 100
Powdered. lactose 95
White corn starch 35
Polyvinylpyrrolidone 8
Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250
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=290 (MtH) +. Exanple 25 Carbam c acid

4- (3-fl uoro-benzyl oxy) - benzyl ester a) 4-(3-Fluoro-b
wepwglasyd - benzal dehyde A mixture of 6.0 g of PCT/EP2005/006398

4-h.ydrox7-benzal deh. yde and 13.58 g of potassium

carbonate in 60 m of N, N-di netgy formam de was

treated dropwi se at roomtenperature with a sol ution

of 11.14 g of 3-fluoro-benzylbromde in 30 mM of

N, N-di met hyl formami de. After 3 h the reaction mxture

was diluted with water and extracted wth ether. The

organic | ayer was washed with water, dried over

magnesi um sul phate and evapg)ated,to yield an oil

(9.85 g) which orystallised e B & ho” Ve me =230

(M +. The crude product was used in the next step

wi t haabletsiof thrsfollpwinigficpmgpositinn aty) produced in a conventional manner:

[ 4- (3- Fl uoro- benzyl oxy) - phenyl 1 -net hanol A sol ution

of 3.79 g of 4-(3-fluoro-benzyl oxy)-benzal dehy%e {'fa%lé'to
0

m _of tetrahydrofurane was added dropw se at r
ﬁéﬁ’ﬁe@éﬁdﬁ@tto a suspension of 1.25 g of 20
bbivhidpakugini urhydride in 40 nml of tetrahydrofurar@
After 2h at room tenperature, successively 1.25 ni P
Wehitsrcope serdidded dropwi se under cooling, then 3.75
oh1vas Lumahydr oxi de solution (1 N), finally, 1.2
! y21fn§%¥er. The m xture was filtered over a | ayer 312
Diecattioxymsthylstasch et r ahydr of urane distilled off the 20
RRLHLLE R reduced pressure. The residual phase
vva§ eit_rgck:gtagaggwith ethyl acetate, the conbi ned organflc
lalet weight e dri ed over magnesi um sul phate und 400
evapor at ed under reduced pr ure.. The residue was
crystallised froma m xtur eﬁéipg%%er and n-hexane to
yield 2.26 (59 % of theory) of

[ 4- ( Sapsulesrod thyxefllyViog ypmphsitiph hre protihadol as a white
solid;, M5 me =232 (M+. c) Carbamc acid

4- (3-fluoro-benzyl oxy)-benzyi ester In anal ogy,, 19, tsige

procedure described in Exanple 24 b), the re

patiyedngtedisnbbenzyl oxy) - phenyl] -nethanol with 50
@p};sgﬁﬁé;mc{()%gcyanat e and trifluoroacetic acid in 60
Microcrystalline cellulose 34
Talc 5
Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the crystalline lactose and the
microcrystalline cellulose are homogeneously mixed with one another, sieved and
thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard

gelatine capsules of suitable size.
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benzene yi el ded the carbam c acid

4- (3-fiuoro-benzyl oxy)-benzyl ester as a white solid,
wOB06/090824293 ( MENH 4) +. Exanpl e 26 Met hyl - car BEER2005/006398

acid 4-(3-fluoro-benzyl oxy)-benzyl ester In a seal ed

gl as tube, a solution of 1.0 g20ft

[4-(3-fluoro-benzyl oxy) - phenyl] -nethanol [Exanple 25

b)], 0.03 m of triethylam ne and 0.245 g of nethyl

i socyanate in 40 m of dichloronmethane was heated at

40 C for 3 d. At that tinme a transformation rate of 50%

was reached, determ ned by NVR For the worl dng-up,

the reaction m xture was cool edand evaporated. The

resi due was dissolved in 2 m of pyridine and 1m of

acetic acid anhydride and the solution stirred at room

tenperature for 3 h. Therea:jxtaﬁ{P_]eDhe m Xt ure was

evapor at ed under reduced pressure. For purification,

the qr ri.al  obtain chromat ogr aphed on )
> sili %‘g%giﬁcgﬁé?%%%@ Vi ﬁ?ﬁejgﬁféjﬁwnﬂféﬁ%% loé‘gf’d‘%dﬁa“anufacmred in
aspglimaacer:at e as the el uent. There were obtai ned 580
ng (47 % of theory) of nethyl-carbam c acid 4-(3-
f#ictive ebstangs/| oxy) - benzyl ester as a white solid;l.0MBg
qﬁ\e 7289 (M +. Exanple 27 2-
[4- (3= Fl uor o- benzyl oxy) - benzyl oxy] -acetam de A 20.0 pul
aedtitacidn of 500 ng of [4-(3-fluoro-benzyl oxy) - pheny
3 hanol [Example 25 b)] in 10 m of tetrahydrofuranfe
treated at roomtenperature with 57 ng of sodk
phekidlde (55 % dispersion in oil) and stirred foryglyf,
;ﬂﬁ&%—@ﬁ er, 183 ng of chloro acetam de were added ang
ure was heated to reflux for 48 h. Fofi-stafepH 5
®ROKI ng-up, the cooled mxture was treated wi h{h.%iﬁﬂ
and extracted with ethyl acetate. The organic 1Tayer
was dried over nmagnesi um sul phate and evaporat ed under
reduced pressure. For purification, the crude nateri al
obt ai ned was chromat ographed on silica gel using a
gradi ent of dichloronethane to a 4:1-m xture-m xture
of dichl oronet hane and net hanol as the eluent. After
crystallisation fromether, there were obtained 29 ny
(5 %of theory) of 2-
[4-(3-fluoro-benzyl oxy) - benzyl oxy] -acetam de as a
white solid; Ms: nie
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White corn starch 35 Pol yvinyl pyrrolidone 8 Na

car boxynet hyl starch 10 Magnesi-af-stearate 2 Tabl et

wei ght 250Exanpl e B Tablets of the foll ow ng

conposition are produced in &lagmpvent i onal manner:

ng/ Tabl et Active ingredient 200 Powdered | actose 100

White corn starch 64 Pol yvinyl pyrrolidone 12 Na

car quyﬂ&hbylhﬁdsaffeﬁbg’eﬁeﬂb%ﬁﬁwm stearate 4 Tabl et

wei ght 400 Exanpl e Capsul es of the follow ng _

conposition are produced: ng/ %‘ﬁ?ﬂle Act ggredl ent
2/m

_Actiiye |

50 Crystalline |actose 6/@/ O—(CR'R");~
s N3
R R

(RS),©/\ ©

I
wherein
R, R? are independently from each other hydrogen or C;-Cs-alkyl;
R’ R* are independently from each other hydrogen or C;-Cs-alkyl;
R’ is halogen, CN, (C,-Cg)-alkyl or (C;-Cg)-alkoxy;
n, m or o is 0,1 or 2;

as well as their pharmaceutically acceptable salts.

2. Compounds of formula I according to claim 1, wherein o is 1 and m is 0.

3. Compounds of formula I according to claim 2, which compounds are:
2-(4-benzyloxy-phenoxy)-N-methyl-acetamide,
2-[4-(4-cyano-benzyloxy)-phenoxy]-N-methyl-acetamide,
2-[4-(4-chloro-benzyloxy)-phenoxy]-N-methyl-acetamide,
2-[4-(2-fluoro-benzyloxy)-phenoxy]-N-methyl-acetamide,
2-[4-(3-fluoro-benzyloxy)-phenoxy]-N-methyl-acetamide,
2-[4-(4-fluoro-benzyloxy)-phenoxy]-N-methyl-acetamide,
(RS)-2~[4-~(3-fluoro-benzyloxy)-phenoxy]-N-methyl-propionamide
(RS)-2-[4-(3-chloro-benzyloxy)-phenoxy]-N-methyl-propionamide
(S or R)-2-[4-(3-chloro-benzyloxy)-phenoxy] -N-methyl-propionamide,
(RS)-2-[4-(4-cyano-benzyloxy)-phenoxy] -N-methyl-propionamide,
(RS)-2-[4-(3-fluoro-benzyloxy)-phenoxy]-N-methyl-butyramide,
(RS)-2-[4-(3-chloro-benzyloxy)-phenoxy] -N-methyl-butyramide or
(RS)-2-[4-(4-cyano-benzyloxy)-phenoxy]-N-methyl-butyramide.

4. Compounds of formula I according to claim 1, wherein o is 2 und m is 0.

5. Compounds of formula I according to claim 4, which compound is

3-[4~(3-fluoro-benzyloxy)-phenoxy]-propionamide.
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M crocrystalline cellulose 34 Talc 5 Magnesi um
stearate 1 Capsule fill weight 150 The active

WO p@sedizent having a suitable particle size, tPEI/EP2005/006398

crystalline |lactose and the mcrocrystalline cellul ose
are honogeneously m xed wth ope-another, sieved and
thereafter talc and nagnesi um stearate are adm xed.
The 6iGahpoandswf éoriraild 1 ddcesllingoacldiar I wietdah bR and m is 2.
capsul es of suitable size.Exanple D An injection
sol ufiGrmpenndsaf éortvda T aicbulingry damp® sihtidtoconaprehridsis

26y N ) " I S tance 1.0 ng
R, B Lt e TR b 820 g phenol
10.0 I NNaOH q.s. adpH 5 H2O g.s. ad 1m dains 1.
Conp8uriBpendsieé fayards haccpustimgtosclanimel, eiherdRi o iRPaad w is 1.
i ndependently from each ot her hydrogen or Q C 6-al kyl;
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Byethyleanbgimicacidii-63-foore benzyloxy)-benzyhestare| | as t hei r
phar maceutical ly acceptable salts. 2. Conpounds of

for | accaordi to claim1, wherein o is 1 and m
i s g];lj(!).%ompoun%s of E)%mu?a I'according to claim 1, wherein ois 1 and m is 1.
11. Compounds of formula I according to claim 10, which compound is

2-[4-(3-fluoro-benzyloxy) —benzyloxy]—acetanﬁde.

12. A process for preparation of compounds of formula I according to claim 1,
which processes comprise

a) reacting a compound of formula

o)
142
/©/(CH2);,—-O—(CR R%),—(
N\ 3
4 R
HO R

with a compound of formula

I

ey

wherein Y is a leaving group, to obtain a compound of formula

0
(CH )7 O—~(CR'RY),—{
/©/ ROR

I

T

wherein the substituents are as described in claim 1, or

b) reacting a compound of formula



3. Compounds of formula | according to claim2, which
conpounds are:

wQ2(od0sewyl oxy- phenoxy) - N- et hyl - acet am de,  PCT/EP2005/006398
2-[4- (4-cyano- benz7l ox7) - phenoxy] - N- net hyl - acet ami de,
2- [4-(4-chl oro-benzyl oxy) - phepg:xy]
-N-net hyl - acet am de, 2-
[4-(2-fluoro-benzyl oxy) - phenox7] - N- net hyl - acet am de,
2- [ 4-(3-fluoro-benzyl oxy phergxyP—(CR'R?),—
- N- et hyl - acet am de, 2- 4-f | uor o- benzyl ovy),
- phenoxy] - N-qretty de, (RS)-2-
[4-(3-fl uor(SBBe noxy]
- N- et hyl - propi omam de (RS)-2- [4- v
(3-chl oro-benzyl oxy) -phenoxy] -N nethyl-propi onam de

O _ 6. . .
&%—eﬁe-n[ B P&%@ﬁ'ﬂ%fﬁﬁhﬂlﬁ%&%quﬂ%ﬂ‘&ﬁy] - N- et hyl - pr opi on
am de, (RS)-2- [4-(4-cyano-benzyl oxy)-phenoxy]
- N- et hyl - propi onani de, (RS)-- [4-
(3-fluoro-benzyl oxy) -phen y‘]\RsN- nmet hyl - but yram de,
(RS)-2- [4-(3-chl oro-benzyloxy) - pNenoxy]
-N-net hyl - butyram de or (RS)-2- [4-(4-cyano-benzyl oxy)
+PBBRRYdomPbuiRt byl yr am de. 4. Conpounds of
formula | according to claiml1l, wherein ois 2 und m
is 0. 5. Conpounds of forrmula | according to claim4,
whi ch conpound is 3-[4-(3-fluoro- benz?/I Qxy) - > enoxy]
- pr opi onani de. 6. Conpoungs™~of (¢ &P a(GR Becok ding to
claim1, whereinoisOisZ. 7. Compauhgs of
formul a | a(:@p’rz' oyt 0OCl arm 6, which conmpound Is
carbani c acid 2-§4-3-fl uoro- benzyl oxy) - phenyl | - et hyl
ester. 8. Conpounds of formula | according to cl&iml1,
wherein o is 0 and mis 1. 9. Conpounds of formnula I
ARG D it megs d¥¥?ﬁ5 SURUNG; | s
nmet hyl - carbam ¢ aci d 4-(3-fl uoro-benzyl oxy) - benzyl
ester. 10. Conpounds of fornmula | according to claim
1, whepel i | 11. Conpounds of formula
I acco‘%)gjie%gtﬁfggscgfnﬁ%ﬂ%g?fo\?\ﬁ%éah compound i s
2-[4-(3-fluoro-ben2yl oxy) - ben2yl o: E%H ) acet am de.

2

—OH
g™

VI
with KOCN or with
R>-N=C=0 VI
to a compound of formula
0
(CH,)7O ‘</

ey

wherein the substituents are as described in claim 1, or

Ia

d) reacting a compound of formula



12. Aprocess for preparation of conmpounds of fornula I
according to claim1, which processes conprise a)

w0 e@edasg a conpound of forrmula with a conmpounelCDEP2005/006398
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15

20

formula wherein Yis a | eaving group, to obtain a
conmpound of formula wherein the3substituents are as
described in claim1l, or b ) reacting a conpound of
formul awherein R6 is Q Qalkyl, with ancanm ne of
formula HN 3 R' R3 V to ghtaieHgcompdund=af fornul a
wherein the substituents s describ aion 1,
or c) reactin % YR ormula with N or with
R3- N=C=0 VI | %%ra pound of fornmula wherein the
substituents are as"described in claim1, or d) VIII
reacting a conpound of formulaw th a conpound of
formula HNR R V to a conpound of formula wherein the
subst Vitharempaned affodesta HNERI W claim 1, and if
desired, converting the conpounds obtained into
pharmaceutical Iy acceptable acid addition salts. 13. A
conpa@icFostrogdipfifermulaccor di ng to any one of clainms 1
to 11, when nmanufactured by a process according to

claim 12. 0
(CHy) 0 —¢ \
O e

L4

0 R

Ib

wherein the substituents are as described in claim 1,and

if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.

13. A compound of formula I according to any one of claims 1 to 11, when
manufactured by a process according to claim 12.

14. A medicament containing one or more compounds as claimed in any one of
claims 1 to 11 and pharmaceutically acceptable excipients for the treatment and
prevention of diseases which are mediated by monoamine oxidase B inhibitors.

15. A medicament containing one or more compounds as claimed in any one of
claims 1 to 11 and pharmaceutically acceptable excipients for the treatment and
prevention of Alzheimer’s disease and senile dementia.

16. A compound of formula I according to any one of claims 1 to 11 as well as its
pharmaceutically acceptable salts for the treatment or prevention of diseases.

17. The use of a compound of formula I according to any one of claims 1 to 11 as
well as its pharmaceutically acceptable salts for the manufacture of medicaments for the

treatment and prevention of diseases which are mediated by monoamine oxidase B
inhibitors.

18. The use according to claim 17, wherein the disease is Alzheimer’s disease or
senile dementia.



14. A nedi canent containing one or nore conpounds as
clainmed in any one of clains 1 to 11 and
w@basmeseut i cal |y acceptabl e exci pi ents for thECT/EP2005/006398
treatnment and prevention of di seases which are
nmedi at ed by nonoam ne oxi dase-Binhibitors. 15. A
medi canent contai ni ng one or nore conpounds as cl ai ned
i n aly Thainvshtion as hasein beford desaribedohar naceuti cal | y
accept abl e excipients for the treatnment and prevention
of Al zheiner's disease and sefii'l e denentia. 16. A
conpound of formula | according to any one of clains 1
to 11 as well as its pharmaceutically acceptable salts
for the treatnent or prevention of diseases. 17. The
use of a conpound of formula | according to any one of
clains 1 to 11 as well as its pharnaceutically
acceptabl e salts for the nanufacture of nedi canments
for the treatnent and prevention of di seases which are
medi at ed by nonoam ne oxi dase B inhibitors. 18. The
use according to claim17, wherein the disease is
Al zhei mer' s di sease or senile denentia.1l9. The
i nvention as herein before descri bed.



