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BETA- 2 cAPREMOREGIHAOR AGONI ST ACTIVITY This invention relates to organic
conmpounds, their preparation and use as pharmaceuticals. In a first aspect
the present invention provides conpourlds of formula | HNX HO O s>:: N H
OHin free or salt or solvate form wherein X is -Rl-

denot es appheoyHiereLgPERYASHESIHMING BEMQtAQRﬁN@@EEFPﬁ‘aF&GOrW%{ %9(56'

G -Co-alkyl, C-Co- alkoxy, G -do-al koxy-d -d o-al kyl, phenyl,

Cl- G o-al kyl substituted by phenyl, d -G o-al koxy substltu't ed by phenyl ,
C -G o-al kyl -substituted phenyl or by G -G o-al koxy-substituted phenyl; Rl
and R2 are attached to adjacent carbon atons in At, and either Rl i's

Ci - G oTaiskytearion adlateRfD drgahiy domgemdsGiheitipoepaidtidn, and us€lao phiriexgutialshal ogen
Cor Rl and R2 together with the carbon atons in At to which they are
attached denote a 5-, 6- or 7-nenbered cycloaliphatic ring; Ra is a bond or
G - G oniph h‘yétag;&c@melp@aahd 1Mvéiﬁi©atprbﬁﬂﬁ¢ob1)poblydi;rdf)fyrmﬂh-ICl o- al koxy,
Cc-CQto-aryl or C7-Cl4-aralkyl; and Y.is C-Co-alkyl, Cl-Q o-alkoxy,

C2-d o-al kenyl or C2-d o-al kynyl o ally substitut ed by hal o, cyano,
hydroxy, d-C o-al kyl, d-d go or hal o-G -d o-al kyl;

C3-Ci o-cycl oal kyl optionally fused to one or nore benzene rings and
optionally substituted by G -C24:al kgl , G-d o-lal koxy, C3-d o-cycl oal kyl,
Cr7-Ct4-aral kyl, C7-Cl4- aral kyj -C o-aryl, where C3-d o-cycl oal kyl,
C - Cl4-aral kyl, C7-Cl4-aral kyl 0 G007 " Case 4-32610A/ HO 61 2

( ' OH

in free or salt or solvate form, wherein

X is -R*-Ar-R2 or -R=-Y; A

Ar denotes a phenylene group optionally substituted by halo, hydroxy, Ci-Cie-alkyl, C1-Cao-
alkoxy, Ci-Cio-alkoxy-Ci-Cio-alkyl, phenyl, Ci-Cio-alkyl substituted by phenyl, Ci-Cio-alkoxy
substituted by phenyl, Ci1-Cio-alkyl-substituted phenyl or by C;-Cig-alkoxy-substituted phenyl;

R! and R? are attached to adjacent carbon atoms in Ar, and
either R1is C1-Cio-alkylene and R2? is hydrogen, Ci-Cio-alkyl, C;-Cig-alkoxy or halogen
C or R! and R? together with the carbon atoms in Ar to which they are attached denote a 5-, 6-

or 7-membered cycloaliphatic ring;

R= is a bond or Ci-Cie-alkylene optionally substituted by hydroxy, Ci1-Cie-alkoxy, Cs-Cio-aryl
or C7-Cys-aralkyl; and

Yis Ci-Cyp-alkyl, Ci-Cio-alkoxy, Cz-Cio-alkenyl or Ci-Cro-alkynyl optionally substituted by
" halo, cyano, hydroxy, Ci-Cio-alkyl, Ci-Cio-alkoxy or halo-Ci-Cio-alkyl;

C3-Cio-cycloalkyl optionally fused to one or more benzene rings and optionally
substituted by Ci-Cio-alkyl, Ci-Cro-alkoxy, Cs-Cio-cycloalkyl, C7-Cis-aralkyl, C7-Cys-
aralkyloxy or C¢-Cio-aryl, where Cs-Cio-cycloalkyl, C7-C14—.aralkyl, C7-Cis-aralkyloxy



or C6-Cio-aryl are optionally substituted by halo, hydroxy, d-GCi o gz 0
G - O o@al4syioantio bpl 0- A -A o-al kyl ; C6-Cl o-aryl optionally substl ut e P)
hal o, hydroxy, Cl-d o-alkyl, G -do-alkoxy, d- do-haloal kyl, phenoxy,
C-do-alkylthio, C6-Clo-aryl, 4- to 1B- nenbered heterocyclic ring having
at least one ring nitrogen oxygen or sul phur atom or by NRbRc where Rb

d R dent | | |
Pydroxy. O BECAFRERSF SromRLR e BT T Py By drater
phenoxy optlc@rhalol-&-@ubﬂkyi; uted by O Cl o-al kyl, G -0 o- aI koxy or by phenyl

optionally substituted by G d o-al kyl or CI-Cio-aI koxy; a 4- to
10- menbered heterocyclic ring having at |east one ring nitrogen, oxygen or

sul phur at Or(IG-(S@JaﬁyI RptiendBy@bitutedty Haks, hgdreRy] Qp@h&ﬂkﬂycﬁud‘—ﬂk@d’ gy~ hal o,

G -G o-al kyl | koxy G | kyl , C6-Cl o-ary
C7-Gi 4-aral K p-hge?lgmﬂﬁa%%m }gxyﬁkgthw ooy amx?rc@r%ﬁ%ml&redaheaerowﬁhc

10- menber ed HplakR %'léékt‘&ﬂ {Agonigb RRgulphEF Solfd ok By MHIRE GBBreqlr
Cl - G o-al kyl h]% nd Rg i S - er gOm %éﬂogﬁ%na I?/ subgtltoutBe(d by hydrreoxy, or

Re is C6-0 @n Wprecﬁ@f:h mdamrgﬂesﬂb Teurlk dpgiopallosubstitured bsh saquxy, GoCuor
10- nenber-ed t
menber-e quo\glﬁ Qﬁ}ll%r b gk vt aﬁ} bé E_&%gufe ring nitrogen, oxygen or

sul phur ato rlng I's optionally su ed by phenyl or
hal o- substituted phenyl or Re is C6-C o- aryI sul fonyl optionally

bsti d
-G o-aryl Pamey cifoEhiit SR WCEbhaoh G cRAODAR e g ERg ™
al kyl , d - Clsobsirked Yy €h-Gh-alklybeh@l- Ciaal-a‘i}ydxy, or - CONHRg V\/ner e Rgis

C.-d o-al kyl, C3-d o-cycloal kyl or C6-Clo-aryl. Ternms used in the
shecification have the foll owi ng nmeani ngs: "Hal 0" or "hal ogen" as used

her ei n denotses ta 16! kdiEredRterdgydlg ring hgvmgat ﬂeZst(&IﬁrrH%rﬂlth@’nQﬂﬁygeMof) of the
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straight chain or br anched al ky that contains one to ten  carbon atons,
whi ch may bé&ro-plspxesagbaaybor 2t toy10-membgred heteppqyplyl-CriCeoplkidpy| , n-but yI |
i sobutyl, sec-butyl, tert-butyl, straight or br anched pentyl, straight or

branched hexyl, straight
dRe where Rd is hydrogen or Ci-Cio-alkyl and Re is Ci-Cro-alkyl optionally

substituted by hydroxy, or Re is Cg-Cig-aryl optionally substituted by halo, or Re is a 4-
to 10-membered heterocyclic ring having at least one ring nitrogen, oxygen or sulphur
atom which ring is optionally substituted by phenyl or halo-substituted phenyl or Re is
Cs-Cig-arylsulfonyl optionally substituted by Ci-Cio-alkylamino or di(Cy-Cio-

alkyl}amino;

-SRfwhere Rt is Cs-Cio-aryl or C7-Cia-aralkyl optionally substituted by halo, C;-Cio-
alkyl, C1-Cso-alkoxy or Ci-Cio-haloalkyl; or

-CONHRe where Re is Ci-Cyo-alkyl, Cs-Cio-cycloalkyl or Ce-Cro-aryl.
Terms used in the specification have the following meanings:
“Halo” or "halogen" as used herein denotes a element belonging to group 17 {formerly group

VII) of the Periodic Table of Elements, which may be, for example, fluorine, chlorine, bromine

or iodine. Preferably halo or halogen is fluorine or chlorine.



or branched heptyl, straight or branched octyl, straight or brancha@_qumm
or strar ht _or branched decyl. Preferably, G-Clo alkyl is G-C4-alk

"Ci-C 6 ﬁﬁ?ﬂgﬂgﬂ)gk used herein denotes a straight chain or branched
alkylene that contains one to ten carbon atons, for exanple, nethylene,

et hyl ene, trinethyl ene, nethylethyl ene, tetranethylene, - CH( CH3) CH2CH2-,
-CH2CH(CH3) CH2-, straight or branched pentyl ene, straight or branched
hexyl ef€-Coralkylgtes used hareincleaoteneprightehain arthranchiad abky! thas eertteids oot 1d tene,

St ' a' 995 85 a%n%“%?&dﬁwcgé %Pﬁe)fa%rreétl]q&hﬂhéth ntﬁrr é’prgﬁfl L%@. Preferably

yl'ene’ g&eUa et hyl ene.
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car bon? Forex opr openyl ,
but eny branchmbdﬁcgmwmfemw lﬁﬁ(ém-yrlkyl tselitChalkdnyl , strai ght or branched
pentenyl, straight or branched hexenyl, straight or branched heptenyl,
straight or branched octenyl, straight or branched nonenyl, or straight or

br anc hedh-@&ﬂﬁ l:ne"Fl{sﬁfseci Béredn denﬁ%s @Is&aﬁ;ﬂlkeﬂhyﬁ or b&ncm-dﬂéylai&tﬁﬂc/dontams
"C2-Cio-alk as use? hEFEIT tes S P ght, cqgrn or aﬁﬁ
hydr oc 8PHEHEeR ﬁarbﬁg 24973, ForGrAmRIG: AR 68 P cpe THBIU I emS éﬁna mor e

car bont&arnre@rryrérrel rdrq(dqqnégzcmr -€KROP €H;)C31.NYtMight BE BRENAD pdnBA&HeOPYNYI
butynyl, isobutyh sec- butyny] , tert-but nyl, straight or brianched

pent ynyqralghttqrahr )freé hepienes prazishieonhignched br@rr'gms smmgbr ah breaghadeqstyleng) |
strai gl ,j tor%?x%@&ﬂ %é%k str%gﬁtaé ?ﬂﬁ'éd GF&%‘&G% %z&yﬁcgrz‘nalrén@' jght or

br anche Pre era yny

é a 6‘»1@@lk)’&nky&speca@llmbﬂemrenﬁhﬂeﬂwle@s cycl oal kyl having 3 to 10 ring
carbon atons, for exanple a nonocyclic group such as a cycl opropyl,

cycl obutyl, cyclopentyl, cycl ohexyl, cycl oheptyl, cyclooctyl, cyclononyl

or cycf‘ﬁ)défeojilkelazﬂfyamsed/ﬂniemin drarmtd:sestmxﬂhsthaﬂmbeﬂralnyh&drlqrdomarbmrmalmshal ly one

, ou a bicyclic rou su | ohept
o cyor bt voap S shRy Binsclag g o B S1-3p8 LRt Rbalon il BTSRRI e ol o
cycl Op&@ﬁWl, progyrﬁyﬂ JAkatirgpenyl; \bakeanyh ﬂidbhten;:b/@dcdhﬂéﬁwl t@irt eiyeilyl) h&@ighi or
"G -G as u ed her ﬂaﬁes C% &? as h efore
def i ne ”é’ﬁ ¥Ft“<¥’d srsg#g bffe faPe‘rFB SHaIERLPE %Jéreer% tof o or
t hree B?dn@ﬁl&rbc@ér@mtraf-hhgor]Mn@&@ﬁon@ﬂ)ﬂ?OﬂStﬁ@&%'brdﬁ@ﬂd&eny] Preferably

"G -d g al kyl am and. " dj ( Cr Ci o-al kyl)am no" as used herein denofe anino
substltGEQ@ﬂlenY”ls“CzCr en

“Cy-Cio-alkynyl” as used herein denotes straight chain or branched hydrocarbon chains that
contain two to ten carbon atoms and one or more carbon-carbon triple bonds, for example,
~ ethynyl, propynyl, isopropynyl, butynyl, isobutynyl, sec-butynyl, tert-butynyl, straight or
(:- branched pentynyl, straight or branched hexynyl, straight or branched heptynyl, straight or
branched octynyl, straight or branched nonynyl, or straight or branched decynyl. Preferably
“Ca-Cio-alkynyl” is “Ca-Cs-alkynyl”.

"(C3-Cro-cycloalkyl" as used herein denotes cycloalkyl having 3 to 10 ring carbon atoms, for
example a monocyclic group such as a cycloprbpyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl or cyclodecyl, any of which can be substituted by one or
more, usually one or two, C1-Cs-alkyl groups, or a bicyclic group such as bicycloheptyl or
bicyclooctyl. Preferably Cs-Cio-cycloalkyl is Cs-Ces-cycloalkyl, for example cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

“C1-Cro-haloalkyl” as used herein denotes Ci1-Cro-alkyl as hereinbefore defined substituted by

one or more halogen atoms, preferably one, two or three halogen atoms.



respectl vely by one or two G -Co-alkyl groups as hereinbefore defitmeghy 7007
whi ch Ry b8sihaso game or different. Preferably G -G o-al kyl am no an

di (G -G o-al kyl)am no ar e respectively Cl-C4-al kylam no and

di (G -C4-alkyl)am no. "G -C o-al kylthi " as used herein denotes straight
chain or branched C -G o-al kylthio, which my be, for exanple, nethylthio,

thylt | t, t N=- but but vl 1h
cec but SHGHakyRRpe D 1 RCRCR R b3 i hishirenel SRR M gt or
br ancheespeaioglytbyi ane (B'ttwal@hﬂwaﬂkyﬂ) gamph adhére:pbyﬂotdﬂaﬁnedtwhblghtaydfe the anched

Gacyl t ArBe optRely Pieredly SReCmKTRInG nd P Gir ARy fpind o Fop el

"G - G gatkalkplamak dndedi(tieCeilkyligniabes strai ght chain or branched al koxy
that contains one to ten carbon atons which may be, for exanple, nethoxy,

et hoxy, n-propoxy, isopropoxy, n- butoxy, isobutoxy, sec-butoxy,

tert- bummo-a&ryrﬁbg ht u§l=.rd ﬁ&aﬁqeﬁ&epﬁfm xhaﬁtorr%mhecpcl-c@(f ﬂﬁ?l*ﬂﬁ@ QE?&M' oxXy,
strai ght or branched epti;hoxy, stralg t or branched octy oxy, ralg ht or
¢

br anc hé@lﬂthﬁm‘_ﬁqf@%?mPErﬂ@ ghtethd}t 9y arpepidthire dsppennylthim, af ksl 19;

A -G osg) OBy M.E used herein

denot es 8 E%x]d §chl’lftﬁﬁnoat!ere| nbe l(%:Irse d&t?hggﬁ%hgb%% ut el:ir’wbEll hg%ro o- al koxy.
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"d-G nyl i not
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group. allghhid.o-aryl " as used herein denotes a nonoval ent carbocyclic
a(ematl c group that contains 6 to 10 carbon atons and which may be, for
anpl e, a nonocyclic group such as phenyl or a bicyclic group such as

napht hyiC;-(R5-afkekbhsusel heder ddriphesistraight by branétfdedikalyl tiapddeiaihs one to
"C6-Ci o-ary] sul fonyl," .as used. herei n denotes -Co-aryl as hereinbefore

def i ned® fanRIYAtOMS YEigh™ay bex igh X APRIfn T HAP DG £thoFY e QtﬂH"éﬁy’FOl@fPBa’ﬁ' n-

Prefer %btdkyC@oQt@xyarsyd E&tlofc?rt}éh BuSox0 siedighidnibr aathed Bdrox) GdANROGY  Case
4- 32610A/ atﬁal kyl"™ as used herein denotes al kyl, for

exanpl r@cheh eawl@yqv %Esal trshed Beprylory rieigishs gp branehadeertdgxmsymisht o
exanpl %r&ﬁhg 901?}"1 Ay, aﬁstbﬁglﬁl d}tlﬁlfu%@d é@éﬂd}&d PréteabE, @?loge-aﬂxy Elél @ralkyl is

C7-Ci o-aral kyl su as phenyl - Jparticufarly benzyl or
2- phenylkewiy| .

“C1-Cro-alkoxy-Ci-Cig-alkyl” as used herein denotes Ci1-Cio-alkyl as hereinbefore defined
substituted by Ci-Cig-alkoxy. Preferably, Ci-Cio-alkoxy-Ci-Cio-alkyl is C;-Cy-alkoxy-Ci-Cs-
alkyl.

C “C1-Cse-alkoxycarbonyl” as used herein denotes C;-Cio-alkoxy as hereinbefore defined linked

through an oxygen atom thereof to a carbonyl group.

"Cg-Cro-aryl" as used herein denotes a monovalent carbocyclic aromatic group that contains 6
to 10 carbon atoms and which may be, for example, a monocyclic group such as phenyl or a

bicyclic group such as naphthyl. Preferably Cs-Cig-aryl is C¢-Cs-aryl, especially phenyl.

"Cs-Cio-arylsulfonyl” as used herein denotes Cs-Cio-aryl as hereinbefore defined linked
through a carbon atom thereof to a sulfonyl group. Preferably Ce-Cio-arylsulfonyl is Cs-Cs-

arylsulfonyl.



. C7-Cl4-aral kyl oxy" as used herein denotes al koxy, for exarrpl e CrCil Mﬁﬁ?
as her ng%%?gl f| ned, substituted by aryl, for exanple C6- @TJ

Pr ef er abl &4 ar al kyI oxy is CrCi o- aral kyI oxy such as

phenyl - O - C4- al koxy, particularly benzyl oxy or 2-phenylethoxy. Ar as used
herein nay be for exanpl e, phenylene which is unsubstituted or substituted

by one ubstlt ent s  sel ec rom hal ggen dr -C o-al kyl,
cd o- aﬁz&war Y84 3 ussf gsein gnogssch lﬁﬁ’k{‘?’r’ ose 4@#%?@%%‘3&

subst i tgefigd, BybsRARGY by a .gl 6} SraAHOKY-Gihg! ést}l&&ﬁibeﬂ%é dehaey preferably, Cr-

C -d o-al ky I-substltute phenyl "and Cr Cl o-al koxy-substituted

Pr ef er &b¥ 91'3 Tkl isj G7- ‘ﬁh@ﬁﬁlkﬂrfécb\m EIFFWY%CUF?S'GB@L ipagricadprly b @Eﬂﬂrli’rﬂhf@ﬁ%ﬁvl -one or

two substituents selected from halogen, Cl-C4-alkyl, CrC4-alkoxy, or
G - C4-al koxy substituted by phenyl. Preferably one substltuent in At is
par a t S (RCiantkpexydmalus eidd den@ltei plkewy, demsrmplett-Srakkoay aaheremé’cb;r@ o RI.

4- toglfndE Fﬁiﬁ‘»{lﬁge&'?} %ypof&céiagn | &g-d.'o lJI};HgPrgferalb;l’)a%7-@ﬂ%r{lkﬁgx€ist(57 L

oxygen or st as use ere n

pyrr ol |ach1h;dpx3p;mhm pbenyl-G: azdk &y, paitigulotly benzybixy ar @Hghenykiladiyazol e,
oxazol e, isoxazole, thiophene, thiazole, isothiazole, oxadiazole,
pyridine, pyrazine, pyridazine, pyrimdine, piperidine, piperazine,
triazi ig,as axalzidien mmifepftﬁlebcﬁﬁpleqphmléla@hxdhaoqnﬁmb@chﬂut&i orsapétithsedibyi one,

i ndane or indene. Preferr rocy rin d azo
pyr r ol CHMPES S&SBWPﬁlsﬁl@“e‘ig’é’ é‘ﬁ 5&4{8%% (9% Gh‘d'g’o(lﬂ 8“’(5%‘03‘)@ b‘ﬁ‘ﬁ nenber ed
het er oGy f JCI(;Q:;?-QI@ éyhlsm ?1d§PQIoQﬂky'l|smeut%@by h@iwnL@I @%—a%k?(y%hliéﬂt?lt%ﬂ
ei nbef ore define sti - to ered heterocyclic rin
her gwgemésr‘él Cortkylsabstinited eﬁele'm? 9113 $1-Caalk dugefl phenyl. Preferably )
hEt er ogyGl %( engengm‘ﬁlcﬁl 15¥hsdb§t1tged% sabdtithted BPOhE bHEES sibétitinty sefe@te@'fmber ed

het erocycl c ring havi n | east one ri ng mtrogen oxygen or sul p ur

at om ebgtlbr%f%mlkﬂb@t- —aﬂ@er% asCuSedkpey aibstitveeshay pheayhr Rrefsrabdf eve ed t o
can be g ?Jle'nF ,Ifipls?;fa d;PR)eRi AMd %Io%a%%% dﬂ@hﬂ)ﬂ itQdhes ﬂhAxa%e ngeg d R&tion

of the radica t hereaft'er together wt on atons
to which they are attached as a cycloaliphatic ring may be, for exanple, a

cyclopegt ang, ring.  qRLIO CJC myn Qg‘;t ék{f]&gbgﬁ{ ,3 gr%%;‘ﬂgﬁ;%eno s\.}\xll)pk%l

groups, a cyc Shexane ri & ohar y Su
Cl- C4- atdny'l agunsed ms;elmmaﬁbe,cfynémmﬁt aryerotd, pgz;robaheé quadzb}e, antclyedlepenideae

ring. 1 0 J 7 ,Case 26104/ gAOflG.T hout thlsds cification
and in R i r%h‘ azplen PX§29 ‘ﬁ’m"a{ﬂ#"r»é 'OPPE t(t,’baﬁ ]ts thigggle, 8% rwi se, the
wor d " @@ffink S§tazisd, pyadizatd, pRsmedied) pasridmeFpeasss, Gazine WL ng”, will be

morpholino, quinoline, isoquinoline, naphthyridine, indane or indene. Preferred heterocyclic

rings include thiazole, pyrrolidine, piperidine, azacycloheptane and isoxazole.

C "4 to 10-membered heterocyclyl-Ci-Cio-alkyl” denotes alkyl, for example C;-Cjo-alkyl as
hereinbefore defined, substituted by a 4- to 10-membered heterocyclic ring as hereinbefore
defined. Preferably, 4- to 10-membered heterocyclyl-Ci-Cio-alkyl is C1-Ca-alkyl substituted by
a 4- to 8-membered heterocyclic ring having at least one ring nitrogen, oxygen or sulphur

atom,

"QOptionally substituted” as used herein means the group referred to can be substituted at one
or more positions by any one or any combination of the radicals listed thereafter.

R! and R? together with the carbon atoms to which they are attached as a cycloaliphatic ring
may be, for example, a cyclopentane ring, optionally substituted by one or two C1-Cs-alkyl
groups, a cyclohexane ring, optionally substituted by one or two C;-Cs-alkyl groups, or a

cycloheptane ring, preferably a cyclopentane ring.



understood to lnply the inclusion of a stated integer or step or gr of
I nt eger ut not the exclusion of any other integer or sf‘é}pj) r 2007
group O egers or steps. Preferred conpounds of forrmula | in free or

salt or soI vate forminclude those whesein Xis -RI-Ar-R2 or -R2-Y; Ar
denotes a phenyl ene group optionally substitut ed by hal o, G -G o-al kyl,

-G o-al koxy or é:rCl o- al koﬁff ﬁubst P,'EO hen |; RL and Rz are
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whi ch they are attached denote a 5-,, 6- or 7-nmenbered cycl oal i Flatlc ring;
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C6- On@f EJE le:Iug'Zn Gl Ay GPhed #Ydger S ep'od gcto% ofdrPegel kot stegst - Ct 0- al koxy or

Cz- d o-al kyny o cycl oal kyI optlona y fused to one or nore benzene
rings and optionally substituted by C d o-al kyl, C3-d o-cycl oal kyl, C7-Cl4-

| k I i I
o0 LY o fe ALK B 908 P PRI RGO Gl
C6- C o)’axsyR* ApR?@makt-Y; substi t ut ed by hal o, hydroxy, d-d o-alkyl,

phenoxy, C6-Cl 0 het.erocyclic
Fing nirideactefa Phctiend woun oponbf bl Mo oy CRATRE et BBSTG e
are e&gzIC,Jf(mgLaD@ﬁgleﬁlishyutéﬂbjprerql kyI optlonal I y substituted by hydroxy or
phenyl ditiopally b dr oge enoxy optionally substituted
by d - “%S%atta&gé ‘l‘@“y?f’éﬁ%‘e%/ ﬂ’é[‘lé’r‘gﬂ/cl ic ring having at |east
one ri @ghé}lgxrlg)mipﬁlkgipéﬁé}g{u R! RMydfoed, heterocyclic ring being optionally
Ebstltuted bﬁ o- al k){1 % o-aryl, QI-,%l) aral kyl , CrCto-

koxy €aRD8RY a?ge%ﬂ r gvith the garbgn piampingly Rathis éwew atechel dengtgy 57> 6= NRdRe
wher e Bglﬂrﬁem]ggfg{@}gmh ﬁatgﬂ,gg.o alkyl and Re is Cl-Cto-alkyl, or Re is a 4-
to 10- nenber ed het'eroc C|IC ring having at |east one ring nitrogen or

oxygen R’il’so?ﬂ?m erCrCrcplkdenspntionally spbstied hydvdaony Jedheoard ebSriiut ed

phenyl dls C6- CI o-aryl sul fonyl optionally substituted by
di (G - yzamno -SRf where Rf is C6-Clo-aryl or C7-Cl4-aral kyl
opt i on3l JIS)CléIJb}g klyl,lﬁ?uéao-bLkOImboCm1C1@1k@B)drCh§ioaaI:lonllkyl option@KIHRRd whenee Rg i s

T N e TN
- R--Y; afdisd, @rGreaklkflokdPoptordlly 3AbstROBE by halo or by Cg-Cio-aryl optionally

substituted by C1-Cio-alkyl or Cy-Cio-alkoxy; Cs-Cio-aryl optionally substituted by halo,

hydroxy, Ci-Cio-alkyl, phenoxy, Ci-Cio-alkylthio, Cs-Cio-aryl, a 4- to 10-membered

heterocyclic ring having at least one ring nitrogen atom, or by NRER® where RP and Reare

each independently C;-Cio-alkyl optionally substituted by hydroxy or phenyl or RP may

additionally be hydrogen; phenoxy optionally substituted by C;-Cio-alkoxy; a 4- to 10-

C membered heterocyclic ring having at least one ring nitrogen or oxygen atom, said heterocyclic
ring being optionally substituted by Ci-Cio-alkyl, Cs-Cio-aryl, Cs-Cis-aralkyl, C1-Cio-
alkoxycarbonyl or by a 4- to 10-membered heterocyclyl-C;-Cio-alkyl; -NR9R¢ where R¢ is
hydrogen or Ci1-Cio-alkyl and Re is Ci-Cio-alkyl, or Re is a 4- to 10-membered heterocyclic ring
having at least one ring nitrogen or oxygen atom which ring is optionally substituted by halo-
substituted phenyl or Re is Cs-Cie-arylsulfonyl optionally substituted by di{(C;-Cio-alkyl)amino;
-SRf where Rf is Cs-Cio-aryl or C7-Cys-aralkyl optionally substituted by halo or Ci-Cio-
haloalkyl; or -CONHRe where Re is C3-Cio-cycloalkyl or Ce-Cio-aryl.

Especially preferred compounds of formula I in free or salt or solvate form include those

wherein
X is -R1-Ar-R2 or -R=-Y;



7 At denotes a phenyl ene group optionally substituted by hal o, C4- al kﬁ/
Ct - Ca- kQ%Ye10k fRYst G - C4- al koxy substituted by phenyl; R and R2 thl\NZﬂ'l
attached to adjacent carbon atonms in At, and either R is O-C4-al kyl ene
and R2 is hydrogen, or R and R2 together with the carbon atons in At to
whi ch they are attached denote a 5-, 6- or 7-nenbered cycloaliphatic ring,
espeC|

red cycl oal i hatlc ri Ra (A- al.kyl ene

opt | ondirdrnlna PReteed By aeoRly Sstwked i bl CRo 3l S tnalhony iy v <
Cl- C4- ﬂ;l&Lalk@rs(iBstahiedby phenyd2- C4- al kynyl ; C3-Cs-cycl oal kyl optionally
fused e, ben ene rings and,o tio | Iy substituted by
Cr C6- a H%‘C’%‘“’&%E‘F BN §Fle?t @Tg%i%tpnﬁﬁ%ﬁﬁﬁnﬁam- G o-aral kyl oxy optionally
subst i reﬁh@quhycmj‘,glkywnewdw1§5Y@5§en optionally C substituted by
a-C4-alk %& aIk -Cs-aryl optionaglly substi u& d by halo
hydr ox{r 31’ é‘l’ﬂc@:é’lef “b 6£§F OpRtqms. lalﬁbé’ytPtWhl theﬁﬁt%atéﬂc £ @04‘2350 -
8- menb E‘?%Qﬁﬁ&écp Jalifhatid Bepetia @E’i—ﬂaéﬁﬁé (P 1dall Ht'iHHi gen atom or by
NRbRC wh % ere ﬁ% emgraetc% ébl nldg)[()en dent © &-%Cf-lg ayl Io%t i onal Iﬁ( ,

Yis

subst i ﬁitl%db@“}d Wy‘ar6x9 kyleng pptignally sulmpityted b héﬂdrprrnr@wyaryber By §noeye
phenoxy gptionally substituted by G -C4-al koxy; a 4- to 8-menbered
heterocycllc ring having at |east one ring nitrogen or oxygen atom said
het er odS/mIGmC-fralan GeCnglkompor Gm@iaﬂ(mﬂb&ﬂsm@dalgyl apticaally fused toGmeRs- ar yl |

Ccr-d kvl | K
et or TS biiene e et OB Moy AR G T PRI Gyt and e
|s Ct- Gﬁaihylkw CroeralB¥loixg ogndnal]tycsuBsmm&byédlohetbyﬁ:e»ﬂslrajr)d dpinbgaltgavi ng at
t h h
SCbet i SurabRgon G 5l o bR ialionts G ComBos ot BRubicdRy b iloony

opt i onalllaoxgUbSCI-Eikyle ghénoxsl] CQC%H@RKML a:amaﬁ,;l a%mﬁfeﬁlb&edlh&&&y&c aryl
or C7-d o-aral k optionally substituted b a}E’g ar Cr C4- hal oal kyl ;

- CONHRG M Y1as apepst ang ripg “66"&?9@!“6’&4 whY ISB Rp ond Reareagh cong’ as pect

the prgsRPéndeR mﬁcﬁ-c%u@! eyﬂlaﬁﬂy@ﬂsmwmisy R{édrt)m; BHpRedyl bAR? £R§ 288itidAAlly OF
sol vat e forrn erein s -R - Ar - denotes a phenyl ene gr oup

opt i onkehyd r%ﬁswh@rtmwpﬁyn#hq WbSth?EPFidW)ﬁl‘@ alkpyss a1 4cyp 8-reemlgred  al koxy,

G - 01 o SR e leps R e mirob oty RS S RIP U IR o,
G - G ooptitantly-ssbasiseted by &a- Qafﬂéktrgh Cs-CRarY&r{'ét-@z-aaalbylaCt é?eﬁ&@wirb@mdtoeﬁ

carbon gt oI b #dfed ﬂ?&ocyclyl-crc‘ralkyl, -NR9R¢ where R4 is hydrogen or C;-Cs-alkyl and

Re is C1-Cy-alkyl, or Re is a 4- to 8-membered heterocyclic ring having at least one ring

nitrogen or sulphur atom which ring is optionally substituted by halo-substituted phenyl or R®

is Cg-Cg-arylsulfonyl optionally substituted by di(Ci-Cs-alkyl)amino; -SRf where Rf is Cs-Cs-

aryl or Cr-Cio-aralkyl optionally substituted by halo or C1-Cs-haloalkyl; or -CONHRe where

C Rs is C3-Cs-cycloalkyl or Cs-Cs-aryl. -

In a second aspect the present invention provides compounds of formula I in free or salt or
solvate form, wherein |

X is -R1-Ar-R2 or -R2-Y;

Ar denotes a phenylene group optionally substituted by halo, hydroxy, Ci-Cyo-alkyl, C1-Cio-
alkoxy, Ci-Cio-alkoxy-Ci-Cie-alkyl, phenyl, Ci-Cyo-alkyl substituted by phenyl, Ci-Cio-alkoxy
substituted by phenyl, C;i-Cio-alkyl-substituted phenyl or by C;-Cyp-alkoxy-substituted phenyl;
R! and R? are attached to adjacent carbon atoms in Ar, and

either R! is Cs-Cro-alkylene and R? is hydrogen, Ci-Cip-alkyl, C1-Cio-alkoxy or halogen

or R! and R? together with the carbon atoms in Ar to which they are attached denote a 5-, 6-

or 7-membered cycloaliphatic ring;



ei t her R‘ s C3-C o-al kyl ene and R2 is hydrogen, G -Cno-alkyl,
¢t -G o- lﬁ%ééﬁog}’Hg?{ ogen or Rl and R2 together with the carbon at drsJAM2E}
to whi cR*t'REY ‘areé-attached denote a 5-, 6- or 7-membered cycloaliphatic
ring; Case 4-32610A/HO 61 10 JAN 2007 88 Ra is a bond or C d o-al kyl ene
optionally substituted by hydr oxy, C -d o-al koxy, C6-C o-aryl or
CrCl4-aralkyl; and Y is G-Go-alkyl, G- o-al koxy, C2d o-al kenyl or
c2-C ol?§|tky}§9nd epEi- Smalkﬂemtqn@ur absBipted by bYdf@’g’/br‘Fb Crypblosry Cs-Cro-aryl
Cr do-g) 1@9,614_9;an galgoxy or halo-Crdo-alkyl; C3-C o-cycloalkyl
optlonally fused to one or nore benzene rings and opt i onal I%/( substi tuted
|sk

by G - & is- alGyCi-athybl G-Gioiesoxy, Calardkeytpobi-fyt-alkap! oprioralkysihtituted by 4-

| kyl t d ,
3 C0 e oy el Py OL EAM Y C LR b LRl T O a1y
substit ut ed %ﬁha&dpalhylmmmyall}dl@damaim;drm@c @b@ead: hogwanttibptw@hld!f hal oal kyl ,
phenoxy d - &pn?teb%ytgﬁ &P-a&gﬂ %1 a}imky, Xy&;é-cygoalrlzﬁ{ﬂaﬁ C?m-a{a ?ré’ C(¥C| c

ri ng having e P e By NRbR-
where Rb C amdkﬂexﬁbeCeﬁnJQanyhdﬁpﬂﬂﬂgmﬁsymﬁd5}balaJ }kgdro:qpt(]:dh&blkyl Cl-

substi t ut ed y drox¥ % 10 Ikoxy or phenyl or Rb may additionally be
hydr ogen; *Hpt BesrrGroalindt i t ut ed by G -GCio-al kyl, d-d o-al koxy or

by phenyl op;csL@;aalrmbpnahmgtsubmteakdmy Hallo, Blyéroaly kgi- cgralgl ci- aAdlkexyca 4- to
10- nenber ed hege I|c rin haVIE at | east qne ring nitrogen, oxygen or
alog I g'tfﬁ%l gt 1

sul phur at orfy1e" P@F’HE‘?’C &g Y ofratol - Rpgalered heserogieling| o,

G - G o-al kylying Havingl 2 &Englﬁhﬂ{ngQ ogréén%lrglyl bhuChofd, 8¢ B WRER: where Rb
Cé Cl4- aral kyl”, Cr-Cl4-aral kcé] o- al koxycar borg@ or a 4-

menber ed andRsprspeh jadeprndendy §h1€y¢-alk¥lmmnna BLiREE W@‘P’Gg&n-(br
C - d o-al kyl ;ggg. C@lpag,agdlg | E@J substituted by hydroxy, or
Re is C6-C élarylﬁgjp})lth?%%ﬁ bs%él%n(g?%gg rb%ﬁn , or Reis a4-to
10- nenber ed pﬂlemwaqymhaﬂz}' mbnfgputﬂaivbyr@ -Gto-dllgdsCi-Cnealkaxypritivtphegdroptionalen or
sul phur at Qnn whi [ | ngl | bstltuted by phenyl or
hal o- subst i t'U Stléut%? qng%? %J&&P& & @g%ﬂ‘ Zaryl sul fonyl optionally
substi t ut ed ab¥ talo%mbdrkdlhﬂanonpclmrrmgll-(aﬁng]ao}eaaldnylrhr@m’inogen- &RYfgehere Rf i s

860000 alarkgiq?ufépg@t_%%ﬂd,’;g:%hgupg\é?%&p cE nggn g(l,lrllg ogtyo?l% ly s%sg(tjutgc}/ by alo, CCE?m—zﬁkylal kyl,
C1-Cyo-alkoxy, halo-Ci-Cie-alkyl, Cs-Cro-aryl, Cr-Cis-aralkyl, C7-Cis-aralkyloxy, Ci-
Cio-alkoxycarbonyl or a 4- to 10-membered heterocyclyl-Ci-Cio-alkyl;

-NR¢R¢ where Rd is hydrogen or Ci1-Cio-alkyl and Re is C3-Cio-alkyl optionally

substituted by hydroxy, or Re is C¢-Cyo-ary! optionally substituted by halo, or Reis a 4-

to 10-membered heterocyclic ring having at least one ring nitrogen, oxygen or sulphur

atom which ring is optionally substituted by phenyl or halo-substituted phenyl or R¢ is
(.,- C¢-Cro-arylsulfonyl optionally substituted by Ci-Cye-alkylamino or di{Ci-Cio-

alkyl)amino;

-SRfwhere Rf is C4-Cyp-aryl or C7-Cis-aralkyl optionally substituted by halo, C1-Cio-

alkyl, Ci-Cio-alkoxy or C1-Cio-haloalkyl; or

-CONHRe where Re is C;-Cyo-alkyl, Cs-Cio-cycloalkyl or Cs-Cio-aryl.

Preferred compounds of formula I in free or salt or solvate form include those wherein
X is -R*-Ar-R? or -R=-Y;
Ar denotes a phenylene group optionally substituted by halo, Cs-Cig-alkyl, Ci-Cio-alkoxy or
by Ci-Cio-alkoxy substituted by phenyl;
R! and R? are attached to adjacent carbon atoms in Ar, and

either R! is C;-Cjo-alkylene and R2 is hydrogen,



- CONHRz wher e Rg is Crdo-al kyl, Cs-d o-cycloal kyl or C6-C o-aryl
Prefer\rghgg,;%%mag}ﬁ@@l of formul a I in free or salt or solvate form |I1QIJMIQUG7
t hose ereln Is -RI-Ar-R2 or -Ra-Y; At denotes a phenylene group
optionally substituted by halo, Cl-C o2al kyl, C-dC o-al koxy or by
CrC o- al koxy substituted by phenyl R1 and R2 are attached to adjacent
carbon atqns,i and | t Rl I S, a | ene an I s hydrogen,
Case 4 85 TORRAE ISR GVl FOPn 8o AT e N GE HEATSH SRS Sodt bon
at ons |097Aﬁe;hperwadrbdlﬂpﬁyn@ﬁﬂg,attached denote a 5-, 6- or 7-menbered

cycloallphalcrln I.s a bond,or G -C ene t|o aII ubsti tuted
by hydRoi§2 besd o5 Lk Rﬁkﬂﬁn@@ﬂlaﬁmhsmmdo iy oRs 1Cur ‘

a-d oaggljgﬂxzynd)r C2- d o-al kynyl ; C3-Clo-cycl oal kyl optlonal I y fused to one

or nore benzene ri (%;s and optlonall substituted b - G o-al kyl,
C3- CloYcip &hdabrikyl, GrGpalkogy oriGpetC w@l;kym apar%’oneﬁv ePn@@llmfwdrtfypﬂe

C6- d JCIJ,{_‘%
pheno>(2y?§ﬁcl?re %P{Zleg‘?ﬁh# %5%‘ gﬂ)gﬁglﬁt%)pcl-b%/%mycs (r#()g 9@ er ocycl iC
ring halkygCatCitaa lm@rﬁsr@o-ﬁnt r 6gen-ayiaprionallpsnbaiivrd hise, IRdrexyd R

| Kyl I {
oheny ! GiC R AR hEmbY G i Pon L CRin e 4% 1 LSRRI BB BREYY
by G - Gavinghkleast;ona ribg diwogddd- atmurbe:r b)dNIRéR'EWbﬁy ®e Iaud iRic g eahlamdegerﬁlbntlheast

one ri it en.or a ald he er pcy | C_ i n tionally

Obst i C i Pop R SR BTy d8kF of B GRL iy biyfitoRail Bk Sfk 6,20

Cl- Clopablkﬁayyfp@bhﬂnyéub@mubadlﬁr@raoaalkd:@q H'Gnhﬁt(ﬁd:ehﬁkﬁdddﬁﬁbéskh@hng o-al kyl ;
JRdRe vvhere d i s hydrqgen or -G o-al k%‘i and Rel\ | s ,Cl-Clo- al ky or Re
a 4hapige sbleass e 08 9@%@5@ Py SHA hetRrpet ICIrér@shﬂwwa%Y ni trogen

Or Oxygeﬁkuait@arbmlsdqo-mmg cmwM 00AC, Yarsikpls t:I A0 SRoRM RN Stubst ittt ed
phenyl or Re is d o- aryl sul on_&Roptlonal y substituted by

di ( Cl- ¢9unemiered hﬁm@yclyléwcww@f whgred'ds hydrogesy or @zC@iarIkIéIraad By
opti ongy d3¥Cﬁ1uat?§);l' Sliked 2N tH3b %é?ﬁbegd' Qt&o&@:{;@ﬁhgl’lbvm O g‘ﬂ RO 1S

C3- Clo- cycl oal kyl “or C6- Clo- aryl . Especi al gé err corrpoun or mul a
| in foeexygensadm vdrichsting isteptiopaliy substituerd iyt sulqﬁmlrt@i phexyl @RmCA&:Rz or
-R-Y; _ _|_ t ut C o,
A amsqﬂonge ﬁﬁp%@aﬁm&g@}ed@e 260, S8 B0, SRAVRSL R KGR

Cr- C14 aralkyl optionally substituted by halo or Ci-Cig-haloalkyl; or -CONHREe where Re is

C3-Cio-cycloalkyl or Cs-Cyo-aryl.

Especially preferred compounds of formula lin free or salt or solvate form include those
wherein
 Xis-R:-Ar-R? or -Ra-Y;

C Ar denotes a phenylene group optionally substituted by halo, Ci-Cs-alkyl, Ci-Cs-alkoxy or by
C1-Cy-alkoxy substituted by phenyl;
R?! and R2? are attached to adjacent carbon atoms in Ar, and
either R! is Ci1-Cs-alkylene and R? is hydrogen,
or R! and R? together with the carbon atoms in Ar to which they are attached denote a 5-, 6-
or 7-membered cycloaliphatic ring, especially a 5-membered cycloaliphatic ring;
R2 is a bond or Ci-Cs-alkylene optionally substituted by hydroxy, Cs¢-Cs-aryl or Cs-Cye-aralkyl;
and
Y is C1-Cs-alkyl, Ci-Cs-alkoxy or Cz-Cy-alkynyl; Cs3-Cs-cycloalkyl optionally fused to one or
more benzene rings and optionally substituted by Ci-Cs-alkyl, C3-Ce-cycloalkyl, C7-Cio-
aralkyl, C7-Cio-aralkyloxy or Ce-Cs-aryl; Cs-Cs-aryl optionally substitufed by halo, hydroxy,
C1-Cy-alkyl, phenoxy, Ci-Cs-alkylthio, Cs-Cs-aryl, 2 4- to 8-membered heterocyclic ring

having at least one ring nitrogen atom, or by NRPR¢ where Rb and Re< are each independently



C| C4- al koxy substituted by phenyl; RlL and R2 are attached to adjacent

car bon at.aBgiol @H g1 and either Rl is G -C4-al kylene and R2 is hydrlogdhlilior
Rl and R2 together with the carbon atoms in Ar to which they are attached
denote a 5-, 6- or 7-nenbered cycloali¥hatic ring, especially a 5-nenbered
cycl oal i phati c ring; Rais a bond or Cl-C4-al kyI ene optionally substituted

by hydgf%@ggrocpsé?%gﬁr %‘f,&?’%ﬂy@ 2 %clrh(‘}a?( !di}%i’ 6‘%@?‘?@/"%&%3@ dBBne or

m)r e b@héﬁﬁ@ d’pti&ﬁ&ll}aﬁibsﬂﬁiwcblﬁgatﬁ KC4~‘ilH&v$r§’j 4 4ted- ﬁym&re%efﬂr&)ykhc ring having
C3- C6- C}/&Foal kKyl, CrClo- ar aI ara %

I
C6- Cs- & S‘CFB’FFH}%IFWMS‘?’WE “b)?alﬁg’ﬁ?mcﬁf Oxgemgl‘_’ZPt@P W?}%lsm‘ﬁﬁ‘énoxy
G - C4- alykyldPAiRyl, ERCEarll €)-CiPardtiyl, Qzlftzmla&s;r:moh t&w@ fo8-FrlefiBereAavi ng

at | east one ring nltrogen atom ar NRbR where Rh and R are each

i ndepehaermayglythsEallabe MRy vheredl iy )l/mirze@vor GoCeelkghangd Ris ek oxy
substi tputesd by, ?Fﬁﬁ%Yedq{et&B@ﬁ}ﬂ: nﬁ%thﬂmg DR R AL hhg rﬁﬁ%@én% s n%ﬁfuo B

phenoxy optiona substituted ere

het er ooghwh ng ;srpgatmvlhnglbsnmtqde@sha @ﬁvebsnmgd nﬁlanybgnew @rCS&WhHIéQIUM ‘sai d

Cr- a1 o o5 ah BB, G, COAKaRHORSRMG] R BlCoEr G Bt OGP aryT

het er oqoubyillycmabéﬁtuaﬂdw hale hRﬁR@r\hhhxchyRcbr FSOMHRbgbere®e 1£135-C4~cm1kglkyland Re
is d- C4 ¢< or Reis a4- to 8-nenbered heterocyclic ring having at

| east GA&S T hi trogen or sul phur atom which ring is optionally

substltut ed by hal o- substituted phenyl or Re is C6-Cs-aryl sulfonyl

|onIIy bstlttedb . Kyl n SRt is C6-Cs-aryl
7 & X By S B Ss BT oo e R Pyt BRI Ca- hal oal Kyl - or
CO\IHRr where Rg is C3-C6-cycloal gy—pbralr®Cs-aryl. Cln a third aspect

the present invention provides congounds of fornmula Il HNR-Ar-R2 HO ~=0
I SN H OH HO
S
>=O H
N
H
OH

in free or salt or solvate form, where
Ar denotes a phenylene group optibn_ally substituted by one or more substituents selected from
halogen, Ci-Cg-alkyl, Ci-Cs-alkoxy, Ci-Cs-alkoxy-Ci-Cs-alkyl, or Ci-Cg-alkoxy substituted by
phenyl, C4-Cs-alkyl-substituted phenyl or by Ci-Cs-alkoxy-substituted phenyl,

C R! and R2? are attached to adjacent carbon atoms in Ar, and
either R! is C;1-Cg-alkylene and R2 is hydrogen, Ci-Cs-alkyl, Ci-Cs-alkoxy or halogen or Rt
and R2 together with the carbon atoms in Ar to which they are attached denote a 5-, 6- or 7-

membered cycloaliphatic ring.

Further preferred compounds of formula I in free or salt or solvate form include those of

formula I11



in free or salt or solvate form where Ar denotes a phenyl ene group

optlon%:al Xﬁa@ﬁ&é% ed by one or nore substituents selected from YaUsk&HR]
koxy, Ci -Cs-al koxy-Ci -Ca-al kyl, or G -Cs-al koxy

substi t ut ed by phenyl, C-Cs-al kyl-suhastituted phenyl or by

G - Cs-al koxy-substituted phenyl, R and R2 are attached to adjacent carbon

atoms in Ar, and either Rl is G -Cs-al kyl ene_and Rz is hydrogen,

G -Cs-al kyl, Ci-Cs-al koxy or hal ogen oR\RI Bnd R2 together with the carbon

atons in Ar to which they are attached degras{e a 5-, 6- or 7- nenbered

cycl oal i phatic ring. Further prefgg+e pngg of fornmula | in free or

salt or solvate formincl ude 6hose of la 11l Case 4-32610A/ HO 61 O

JAN 70D7 11 R R3 HN-R- O RG, SO / NIlIl HOH in free or

salt or solvate form where Rl i]ls Cz- O al kyRene and R2 is hydrogen, or Rl

and R2 together wth the carbon~a to which they are attached on the

I ndi cat ed benzene ring denote Ped cycloaliphatic ring, R3 and R6

are each hydrogen, R4 is hydro, aw -C4- al kyl ,™Q - C4-al koxy or

C - C4- al koxy substituted by pheé%l and R5 is hydrogen or C-C4-alkyl.

Especial |y preferred conpounds formula | in free or salt or solvate form

| udg, | 1 | d R6
are oach Ry S sl or solfafHchm WniBds B Copilnan@ IOl ftogdf or K anfRe 20
S ;Jbst i tmgedd:r twithpthe nyibonam%ini tmwhlchmzyearaattaah@d R the ingeabrbenizgrie rinige car bon
at ons nzepe. ri ofe a
cycl opélﬁ'f"\#h ;ﬂgu'b“%%/rﬁsg&c lfa’lahp%épggm rk re%%g'n dbg ? g‘?és y gg?geﬁyg’rg en
&d R4 alakn'ﬂ CiFGs- ﬂkexyea:cﬁi CEI—dEk]OEYI dﬂnhh;tedlyyd pbgﬁ'hamd Rﬁs-lﬁﬁrtﬁgeh)dr Cl'malkyl
npou

addi ti c:%ﬂ Q)?es rr};[eg comzoun% lformulla Iin free or salt of solvata grl?n 1encP de tgose of 9 aci d

formula I where R is C;-Cs-alkylene, R2, R3, RS and R€ are each hydrogen, and R*is C;-Cs-
alkyl, C1-Cs-alkoxy or Ci-Cs-alkoxy substituted by phenyl, and those where R and R2

together with the carbon atoms to which they are attached on the indicated benzene ring
denote a cyclopentyl group fused to the benzene ring, R? and RS are each hydrogen and R* and
RS are each independently hydrogen or Ci-Cs-alkyl.

The compounds represented by formulae I, II or III are capable of forming acid addition salts,
particularly pharmaceutically acceptable acid addition salts. Pharmaceutically acceptable acid
addition salts of the compbunds of formula 1 include those of inorganic acids, for example,
hydrohalic acids such as hydrofluoric acid, hydrochloric écid, hydrobromic acid or hydroiodic
C acid, nitric acid, sulfuric acid, phosphoric acid; and organic acids, for example aliphatic
monocarboxylic acids such as formic acid, acetic acid, trifluoroacetic acid, propionic acid and
butyric acid, aliphatic hydroxy acids such as lactic acid, citric acid, tartaric acid or malic acid,
-dicarboxylic acids such as maleic acid or succinic acid, aromatic carboxylic acids such as
benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or triphenylacetic acid, aromatic
hydroxy acids such as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-hydroxynaphthalene-
2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic acid, and sulfonic acids such as
methanesulfonic acid or benzenesulfonic acid. These salts may be prepared from compounds

of formula I by known salt-forming procedures.

In formulae I, II and III, the carbon atom alpha to the phenolic ring carries a hydroxy group
and so is asymmetric, so the compounds exist in individual optically active isomeric forms or

as mixtures thereof, ¢.g. as racemic or diastereomeric mixtures. The invention embraces both



particul arly pharmaceutically acceptable acid addition salts. .
Pharnac&wglﬁﬁybyHggﬁeptabIe acid addition salts of the conpounds 6fJAR 2007
formula I 1 nclude those of inorganic acids, for exanple, hydrohalic acids
such as hydrofluoric acid, hydrochlorit2acid, hydrobromc acid or
hydroiodic C acid, nitric acid, sulfuric acid, phosphoric acid; and organic

acids,,fngFx npl e, al i hgiic nnnocarbOﬁ%Iic,acids such as formc aci.d,
acet i c ‘advifual opgeally pcrivedt prd §isomerssoprlb miXiwEY e gacepug OF flasterepgeric

al i phat v tRes¥ofaci ds such as lactic acid, citric acid, tartaric acid or
malic acid, dicarboxylic acids such as maleic acid or succinic acid,
aromati c carboxylic acids such as benzoic acid, p-chlorobenzoic acid,

di phe nydé@aﬁ& epediailf pfifertdd RRPMhACEL fofmatak 4, T 8 AlBel those Bedéribed hRfedBites UCh
as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-hydroxynaphthal ene-
2-carbdR§hq xaeples. or 3- hydr oxynapht hal ene- 2- car boxylic acid, and sulfonic
acids such as nethanesul fonic acid or benzenesul fonic acid. These salts
may be prepared from conpounds of forrmula | by known salt-formng
procedures. In fornulae I, Il and Ill, the carbon atom al pha to the
phenolic ring carries a hydroxy group and so is asymetric, so the
conpounds exist in individual optically active isoneric forns or as

m xtures thereof, e.g. as racem c or diastereoneric mxtures. The invention
enbraces bot h Case 4-32610A/ HO 61 10 JAN 2007 12 individual optically
active Rand S isonmers as well as m xtures, e.g. racemc or diastereoneric
m xtures, thereof. Specific especially preferred conpounds of formulae I,
ll~or 111 are those described hereinafter in the Exanples. C C Case
4432610A/ HO 61 10 JAN 2007 13 The present invention also provides a
process for the preparation of conmpounds of fornmula | in free or salt or
sol vate formwhich conprises: (i) either (A reacting a conpound of fornula
IV RNX HOS OIV



N H OHwere Xis as hereinbefore defined and R7 denotes a prot e%ﬂi n —
group, r.6pl 7/ by hydrogen, or (B) reacting a conpound of f&rJAbl

R N—Xch%4§%§2%ﬁﬁﬁgb N R9'- 0 where X and R7 are as herei nbefore defined
and R8 and BY each independently denoti a protecting group, to convert
groups R7, BY and RO to hydrogen; and (ii) recovering the conpound of
formulga,l in free or salt or. .solvate form \Were, reference is de h?rein
to pr olBERETFeRTIRUATIOR AoGRBYIHE: BPIFE SPbe OFPREtSPoRl semPeRads of fBrmeal ng

gr oups iff¥e BLsAGISBRatdformGokidiRBeapMicE:n the nature of the functional group,
for exanple as described in Protective Goups in Organic Synthesis, T.W
Greene and P.GM Wits, John Wley & Sons Inc, Second Edition, 1991, which
referenge aleifeAJeedchRs a cBMPeSRYbLRrAUIIAD! e for replacement of the
protecting groups by hydrogen. the protecting group R7 may be, for exanple,
a group chosen from known am neRpritecting groups. Preferred protecting
groups R7 include araliphatiggogroups such as benzyl. Protecting groups R8
and BY may be chosen from known Jphenol i c hydroxy - and al coholic hydroxy
Case 4-32610A/ HO 61 10 JAN 700 14Sprotecting groups respectively.
Preferred groups R8 and R9 inqgfude C4- al kyl qroups, particularly
branched groups such as isopr nd)%rot-butyly Process variant (A may
be effected, for exanple, using-kho procedures for conversion of

am ne-protecting groups to hydrogen or anal ogous procedures. For exanpl e,
where R7 is a benzyl group it be converted to hydrogen by

hydr ogenol yig 0% it RERGERBOAAdFined Q{l}&rﬂl’ @endtds a ﬁro@ecti\‘}% gfbll%a RAFRREY RY %2/(21(-_: ' d

sKﬁh as formc acid, preferably in the presence of a um cat al
¢

s de- pr othwdrdgem reacti on nay be -carried out using procedures as
descri bed

or (B) reacting a compound of formula V
RE—N—X
HO

S
2}~0—# v
N

R/ o

where X and R are as hereinbefore defined and R® and R? each independently denote

a protecting group, to convert groups R7, R? and R? to hydrogen; and
(i)  recovering the compound of formula I in free or salt or solvate form.

Where reference is made herein to protected functional group§ or to protecting groups, the
protecting groups may be chosen in accordance with the nature of the functional group, for
example as described in Protective Groups in Organic Synthesis, T.W. Greene and P.G.M.
Wauts, John Wiley & Sons Inc, Second Edition, 1991, which reference also describes

procedures suitable for replacement of the protecting groups by hydrogen.

The protecting group R7 may be, for example, a group chosen from known amine-protecting
groups. Preferred protecting groups R include araliphatic groups such as benzyl. Protecting

groups R8 and R? may be chosen from known phenolic hydroxy - and alcoholic hydroxy-



hereinafter in the Exanples or anal ogous procedures. Process variant (B)
may be @iheoted/mskng known procedures for conversion of hydroxy-10 JAN 2007
protecting groups to hydrogen or anal ogous procedures. For exanple, where,
R8 and R9 are alkyl groups, R8 and R3¥*may be converted to hydrogen by

hydr ogenol ysis of the compounds of forrmula IV, e.g. with a carboxylic acid

such a ),.C ' . |1 gt RS b |l tal yst,
or ex Tra g Bib Ll b s TS0 Bttufle BRI UREE Sl or
by tr eahrminiarly krancded gooups ahdns iseprbpd snd eertrbutyhci d, hydrochloric acid or
trifluoroacetic acid, in either case the resulting 2-hydroxybenzothi azol e
conpound being in tautoneric equilibrium wth the benzot hiazol -2-one form
Conpourbdscesy varantr{A)andWbeeffecked, forepanpld, inyng lethvat prarediresfot oopetsich of
formula VI R-NX O.cJ g% >=0 VA, N H OH V\/h:%)e X anfi Rg%a?r .as

her ei 8RBT RIOKRSEPE SEPUPTAR DY FOBEN PotPaRBy HRIOSFIHEY PT FEPMB KOG K ik hods
for redusiyl groupfic kRl ®8esnitetted 6 Bidiogen By haliageaghiuis offelid\@higpound &F striida
asymetric r uctLon?. Ear xampl e, tQF ﬁgnpggnds of formu] a Vggnay be
react edbig W“ﬁaaﬂa‘i%!l oxyligacidispeh 15 opmireAttd: BErisrably m shepreismss Pl Bpltadhsn |

Sui t ablgal8ACThiQ MelpeR&IH feh&fonahSy bd @MieBOutGasind prédufes 2 ABNEBEENt Yy from
-5 Cto 5'C_ The réduction may be effected using known procedures or

anal- ogwesinafigs inyde S mples 98 aailagguserogedurehe  Exanpl es. Conpounds of fornul a
V may be prepared by reacting a conpound of formula VIl Case 4-32610A/ HO
61 1 0 JAN 2007 15 0 HCCHz 1>---ORe VI N ROIO where Rs and RO are as
her ei nFebesevationt (o dpaybe difeated anipg lndwo fpréasdemgs for\tionversion of hydroxy-

( protecting groups to hydrogen or analogous procedures. For example, where, R® and R? are
alkyl groups, R? and R® may be converted to hydrogen by hydrogenolysis of the compounds of
formula IV, e.g. with a carboxylic acid such as formic acid preferably in the presence of a
palladium catalyst, for example as hereinbefore described for conversion of R to hydrogen, or
by treatment witﬁ an acid alone such as formic acid, hydrochloric acid or trifluoroacetic acid,
in either case the resulting 2-hydroxybenzothiazole compound being in tautomeric equilibrium

with the benzothiazol-2-one form.

Compounds of formula IV may be prepared by reduction of a compound of formula VI

RL—N—X

- o)
C @’3:0 "

where X and R7 are as hereinbefore defined. The reduction may be effected using known

methods for reduction of ketones to alcohols, or analogous methods, including asymmetric

reductions. For exémple, the compounds of formula VI may be reacted with NaBH, in an

inert solvent such as an aliphatic alcohol. Suitable reaction temperatures are from -80° C to
* 100° C, conveniently from -5° C to 5° C. The reduction may be effected using known

procedures or analogously as described hereinafter in the Examples.

Compounds of formula V may be prepared by reacting a compound of formula VII



R N-X VIIl where X and R7 are as hereinbefore defined. The reaction of
conpounds. Ohefoafiblcae VII and VIII may be effected using known pil S HMHEYs
for epoxide-am ne reactions or anal ogous C procedures. The reaction is
optionally effected in an inert organi®¥ solvent, conveniently an al cohol
such a n-butanol. Suitable reaction tenperatures are, for exanple, fromO C
to solvent reflux tenperature, The reaction may be effected conveniently
using a procedure as descri bea\lmﬁ;ei nafter in the Exanples, or

anal ogously. Conpounds of for la ¥ may be prepared by reacting a conpound
of formula I X R---NX OC SI_/>0OR Ix NRIO where X, R7, Rs and RO
are as hereinbefore describeg] Witf’ oncentrated hydrochloric or
hydrobromi ¢ acid. The reacti : pVﬁT‘e‘Pﬁtﬁy carMled out in an inert
organi c solvent such as an abNghaitWc al cohol. Compounds of formula VI1 and
VI1I may be prepared by known met hods or anal ogously such as hereinafter
descri bed in the Exanples. Qon‘aounds of fornmula | X may be prepared by
reaction of a conpound of fornmula X Case 4-32610A/ HO 61 1 0 JAN 2007 16 Q
S N Slhéz: R® aXd RPIaR asQiersthiesfere Qefised; Mithrd svenpyund f éoriniida 3@ R1 and RO are
as hereinbefore defined, with a strong base, such as an alkyllithium
NaNHz or ‘potassiumtert-but odee.No__[_xa m xture,pf two or nore thereof, and
a conpound of formula XI Rk -~

where X and R7 are as hereinbefore defined. The reaction of compounds of formulae VII and
VIII may be effected using known procedures for epoxide-amine reactions or analogous

( procedures. The reaction is optionally effected in an inert organic solvent, conveniently an
alcohol such a n-butanol. Suitable reaction temperatures are, for example, from 0° C to
solvent reflux temperature. The reaction may be effected conveniently using a procedure as

described hereinafter in the Examples, or analogously.

Compounds of formula VI may be prepared by reacting a compound of formula IX

RM—N—X
O\‘:-CJ

s
/>—0—R° X
N

C- | Ra/o

where X, R7, R and R? are as hereinbefore described, with concentrated hydrochloric or
hydrobromic acid. The reaction is preferably carried out in an inert organic solvent such as an

aliphatic alcohol.

Compounds of formula VII and VHI may be prepared by known methods or analogously such-

as hereinafter described in the Examples.

Compounds of formula IX may be prepared by reaction of a compound of formula X



NNX J CX CNH3C OCH3 where X and Ware as hereinbefore definegl( The
react i qasd4ss2proafmoably effected in an inert organic solvent, for M«?bi’ﬂ&?
an ether such as tetrahydrofuran (THF). Suitable reaction tenperatures may
be, for exanple, from-80 Cto 80 C T’ﬁe reaction nmay be effected using a
procedure as described hereinafter in the Exanpl es or anal ogous procedures.
Conpounds of fornulae X and Xl gmay be prepared using known procedures or
anal ogously, such as described hereinafter in the Exanples. Conpounds of
formula | in free formmy b avertgd into salt form and vice versa, in
a conventional manner. The dundsi]i n free or salt form can be obtai ned
in the formof hydrates or @ eoMaRhi ng & sol vent used for
crystallisation. Conpounds of f Ya | can be recovered fromreaction

m xtures and purified in a cgppeentional manner. |somers, such as

enant i orrers may be obtaine®in a conventional manner, e.g. by fractional

R L s R e

f or mul auth hd’lalf ﬁlkﬁhdﬁumaNhNHz cftqiovatslanf wrtrbuasddeised tixrase gharon@aaodel cal s.
Accor di Bgﬁg thﬁ mventgjfp | so vr des a conpound of fornmula | in free or
salt fd f,And;a gompgu %%%F’Hﬁ]é‘ i cal . The conpounds of fornula | in free
or salt form hereinafter referredglo alternatively as "agents of the

i nvention", have good (32, -adrenorec g agonist activity. The (3z

agoni st activity, onset of actio t’hjedurati on of action of the agents of

the invention may be tested usimgg gui nea lprgtracheal stripinvitro
ay according to the procedure oﬂ R A Case -32610A/ HO61 10 JAN 7007 17
eman and A. T. Nials, J. Z(dga c t hods (1989), 21(1), 71-86. The

bi ndi ng potency can be rreasur by Y%bassical filtration bindi ng assay

e R S RIS SRR R

Enna et m nation
cel | s extgardssilveyt, (fBze:anhn;dﬂ@meqdnbnmchaswradhydu@fmmnt(ﬁHFprSmadblmeacnfonB January

et al, British J. Pharmacaol 70 1 For ex
corrpour’fﬁrgpgran’é?f E%%‘i ex§mple g % A &7'@]839 &er éF%‘W ﬂé&‘f’é’a‘%oef%ﬁff‘ “\3’35 des of
3 NMprdceduitMs dbseribed Wereddh{t8r fml\ﬂhaﬂdarapﬁs or analogous procedures.

Compounds of formulae X and XI may be prepared using known procedures or analogously,

such as described hereinafter in the Examples.

Compounds of formula I in free form may be converted into salt form, and vice versa, in a
conventional manner. The compounds in free or salt form can be obtained in the form of
C.. hydrates or solvates containing a solvent used for crystallisation. Compounds of formula I
can be recovered from reaction mixtures and purified in a conventional manner. Isomers,
such as enantiomers, may be obtained in a conventional manner, e.g. by fractional
crystallisation or asymmetric synthesis from correspondingly asymmetrically substituted, e.g.

optically active, starting materials.
Compounds of formula I in free or salt or solvate form are useful as pharmaceuticals.

Accordingly the invention also provides a compound of formula I in free or salt form for use
as a pharmaceutical. The compounds of formula I in free or salt form, hereinafter referred to
alternatively as “agents of the invention”, have good B;-adrenoreceptor agonist activity. The
B2 agonist activity, onset of action and duration of action of the agents of the invention may

be tested using the guinea pig tracheal strip in vitro assay according to the procedure of R.A.



NM respectively. The agents of the invention commonly have a rapid onset of
action @Qﬂq‘-?%ﬁ’ﬁ%g{ ol onged stinulating action on the (32-adreno‘baﬁﬁ5ﬂf}ﬂ7
corrpound% of the anpl es herein bel ow having durations of action of the
order of up to 24 hours. The compoundst7of Exanples 4 and 5 have T(50%
times (in mnutes) of 403 and 326 respectively at 10 nM concentration in

t he gui pea ig, tracheal strip ass (50% st I, for
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r egfr glchﬁfbte ARlakurtB By tagﬁ@;i&n fimmdﬂt w]ging besaﬁged;ir?i_ngfzo \t,\lijthbeaam bfomure?ﬂd
suitable for  use in e r eat men ny_condi tiqn i is prevented or

al | evi Aratocely "h.B]P"}rV‘&F‘P Bﬁybrit a(?‘szgdﬂﬁ‘bﬁ%&ﬂgééé‘bt%?a1_9I9§EWZWC ¥ hei r long
acting c(e?t%mﬁ!&?i%h% cé}EtekaeEan %ﬁfdr@ﬂ&@f)t%r,ojcc&laﬁzg' tB}fEé‘f;fd&EHuﬁrE of B.S}%BH!xry ek the
rel axati1 on of bronchi al” snoo muscl e and the relief of

br onc had.dritishiJc Phasmacele 1235170371144 8%8h Jioo axample the crompeutss ofExauplss 1i b
del h t he i i .
model o Gi5hgZR by s RLBUVAGRU PRI TT g, 08 hongy sy slagd

Respi r .nMbréspectialye Med., 1997, 156, 766-775 and anal ogous nodels. The
agents of the c invention are therefore useful in the treatnent of
obstructive or inflammtory airways diseases. In view of their |ong
dur at i OrheQfge€ bf the.inventibf cOMERIY} kave@ R disatdaclihearbRiles p}BloTnE&i
invention ~once-a-day in the treatnent of such diseases. |n another aspect,
agent s sgmuWa@siastemeR the PaastieRaseBromemperneythe Esrmeles beyeindulavanavies a | ow
| NCI 0CNfiRarins S datidhf ARL SrdeP BTBPLY 24 BBERUMAELR Sl oPEx AN FLid 5HGRe 25
tgehycardia, tremor and restlessness, such agents accordingly Dbeing

sBit ablHS0 %) timss (inmmiontedeofedtd andePéueipectivel peh® niconstntrationonshhgiiact i c
treat . I, V. i I 4 di . Theyinel dence of
Si do. offeupcbeALalb Skl @t TR HIRE k o8 MY Sor AR ER Pkl 2002
et al ., 50Rbbfbnanmyintharvameol ogy & Therapeutics (2000) 14, 289-295. Case
4-32610AI HO 61 10 JAN 7007 18 Treatnment of a disease in accordance with
the invention may be synptomatic or prophylactic treatnment. Inflammatory
or obstHagig regardi thﬁ?}ﬁigﬁﬁ?ﬁﬁivﬁt@, theiagénté bethphieeRidn h:re\senhlge forl wt;;e inhthe

appl i cabl e i ncl.ude asthnma of whatever ty or genesis_inc i ng bot

i nt ri ndFERUPeRsef any eenghiion whichpnpreseed:eg ﬁﬁﬁﬁr@%aacrlé%qrwg the BArenay eat ment
of ast hpapic., R&r AdeLsh i Gihed {HE HveRfiord i :
e.g. of g‘%gtsoz %zﬁvﬁ&& r5 ygars %?9?%2],“ gi{ﬁ?tg’l tin &{\Rﬁg{gzi ngve slglrr%%oﬁs&hgnd

di agnose theoelagademoktriohehidsmogitle awycle afdithegtlief af bemichddonsirsdopaReléaf tof

cat @gony snchoconstriction can be measured in models such as the in vivo plethysmography models
of Chong et al, J. Pharmacol. Toxicol. Methods 1998, 39, 163-168, Hammelmann et al, Am.
J- Respir. Crit. Care Med., 1997, 156, 766-775 and analogous models. The agents of the

C- invention are therefore useful in the treatment of obstructive or inflammatory airways

diseases.

In view of their long duration of action, it is possible to administer the agents of the invention
once-a-day in the treatment of such diseases. In another aspect, agents of the invention
commonly exhibit characteristics indicating a low incidence of side effects commonly
encountered with B2 agonists such as tachycardia, tremor and restlessness, such agents
accordingly being suitable for use in on demand (rescue) treatment as well as prophylactic
treatment of obstructive or inflammatory airways diseases. The incidence of side effects may
be determined, for example, as described by J. R. Fozard et al., Pulmonary Pharmacology &
Therapeutics (2000) 14, 289-295.



of maj or medi cal concern and now often identified as incipient or

ear | y- phase,ask/ 4 ¢s. (For convenience this particular asthmat i 0 JAN 2007
conditiOon 7S re erred to as "wheezy-infant syndrone".) Prophylactic
efficacy in the treatnent of asthma wikl be evidenced by reduced frequency
or severity of synptomatic attack, e.g. of acute asthmatic or
bronchoconstrictor attack, | npr ove in | un function or inpr

ai r way dreapmentof adisepse ip acperd ﬂw wigh Hﬁé}wqeeon d@rfafeatwa%wea‘?\imc
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( ARDS) symhomae?.r obstructive pul nonary, airways or |ung di sease (CCPD, CQOAD
or COLD), including chronic bronchitis, or dyspnea associ ated therewth,
enphysema, as well as exacerbation of airways hyperreactivity consequent
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ai rways di seases to present invention is applicable include
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chronic and acute urticaria, psoriasis,

Other inflammatory or obstructive airways diseases and conditions to which the present
invention is applicable include acute lung injury (ALI), adult/acute respiratory distress

(\‘ syndrome (ARDS), chronic obstructive pulmonary, airways or lung disease (COPD, COAD or
COLD), including chronic bronchitis, or dyspnea associated therewith, emphysema, as well as
exacerbation of airways hyperreactivity consequent to other drug therapy, in particular other
inhaled drug therapy. The invention is also applicable to the treatment of bronchitis of
whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or
phthinoid bronchitis. Further inflammatory or obstructive airways diseases to which the
present invention is applicable include pneumoconiosis {an inflammatory, commonly
occupational, disease of the lungs, frequently accompanied by airways obstruction, whether
chronic or acute, and occasioned by repeated inhalation of dusts) of whatever type or genesis,
including, for example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis,

silicosis, tabacosis and byssinosis.



r hi nitis, allergic conjunctivitis, actinitis, hay fever, and mastocgtosi S.
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(Al nirdbj ZPr&ﬂdéE,f@r ¥a) 60, HYe 73g&h 99, 82 anch01, mamoarsessaﬂc estheeé ul as
co-t her 0 e i
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agonlsts e asaresc 1 on.
agoni stixslnblmku@téi ssaﬂlriﬁtt%mdxosmhﬂdimb,lmélunshbm@wrChildem,d’ -1 EX3C (N ppY,,

9 51 G B TS RS SR e RS PR,
publ i c ¥MDI1886$D(PaNR-DaNig)) AWID- I\M&lﬂAdﬁCMEﬁBi), COAL01 Mélg@lQYanm%449682610A/
HO 61 (Kyowa Hakko Kogyo) and A2a agonists such as those described in EP 1052264, EP 1241176,
WO 0023457, WC0077018, WO 0123399, WO 0160835, WO 0194368, WO 0200676, WO
0222630, WO 0296462, WO 0127130, WO 0127131, WO 9602543, WO 2602553, WO
(1' 9828319, WO 9924449, WO 9924450, WO 9924451, WO 9938877, WO 9941267, WO
9967263, WO 9967264, WO 9967265, WO 9967266, WO 9417090, EP 409595A2 and WO
0078774 and A2b antagonists such as those described in WO 02/42298. Such
bronchodilatory drugs include anticholinergic or antimuscarinic agents, in particular

ipratropium bromide, oxitropium bromide and tiotropium bromide, but also those described
in EP 424021, US 5171744 (Pfizer) and WO 01/04118 (Almirall Prodesfarma).

The agents of the invention are also useful as co-therapeutic agents for use in combination
other beta-2 adrenoceptor agonists, for example as a rescue medication. Suitable beta-2
adrenoceptor agonists include salbutamol, terbutaline, salmeterol and, especially, formoterol
and pharmaceutically acceptable salts thereof, and compounds (in free or salt or solvate form)

of formula I of PCT International patent publication No. WO 00/75114, which document is



20 incorporated herein by reference, preferably conpounds of theHFﬁéﬁplﬁ@
t her eof, gﬁ?ﬁﬁz&@—ld% a conpound of formula O cH HNH3 HON = : ;
phar ma&&6i T4 acceptabl e salts thereof. Co-therapeutic antihistam ne
drug substances include cetirizine hydoochl oride, acetam nophen,

cl emastine fumarate, pronethazine, |oratidine, desloratidine,

di phenhydram ne and fexof enadi ne hydrochl ori de. Conbi nations of agents of
the i ninsptnaswted herein by rsferenceppreterably germpainds opti Exammples therest, gppeci

ant agog{)ﬁ#?uwfgﬁnﬁlged, for exanple, in the treatnent of COPD or,
particularly, asthma. Conbinations of agents of the invention and
anticholinergic or antinuscarinfic agents, PDE4 inhibitors, dopanine
receptor agonists or LTB4 ant agbqi sts may be usedg¢Hfor exanple, in the
treatment of asthma or, partf 1n’ accendance with the
foregoing, the present imventhon also proviydes\a pethod for the treatnent
of an obstructive or inflanfr y airwa N sedse which conpri ses

adm nistering to a subject Lt i cu 2 human subj ect, in need thereof
an effective amount a conpound of ¥ fofjnula I, or a pharmaceutically
acceptabl e salt thereof, as hereighefore described. In another aspect, the
I nvention ﬁrovides a conpound of fornula I, or a pharmaceutically

accept apd g armlaceutically acseptable salsy derm9éf or e described for use in the
preparation of a nedicanent for the treatnment of an obstructive or

I nfl anmat ory ai rways di sease. The agents of the invention may be

adni ni Soethepbiyicamyihispamiop dieg substauges inchudg cetbrizing Yydrbohlorids anghminiophehe

f or.m of I 8 s a : I_nt.r avenousl y;
e Pl SRR o e MR Bi EL o1
i nt r anésw@ldnydint dydexklorile in the treatnent of hay fever; or, preferably,
by inhalation, particularly in the treatnent of obstructive or
inflammatory airways di seases.

Combinations of agents of the invention and steroids, beta-2 agonists, PDE4 inhibitors or

LTD4 antagonists may be used, for example, in the treatment of COPD or, particularly,
asthma. Combinations of agents of the invention and anticholinergic or antimuscarinic
agents, PDE4 inhibitors, dopamine receptor agonists or LTB4 antagonists may be used, for

example, in the treatment of asthma or, particularly, COPD.

In accordance with the foregoing, the present invention also provides a method for the
treatment of an obstructive or inflammatory airways disease which comprises administering to
a subject, particularly a human subject, in need thereof an effective amount a compound of
C_ formula I, or a pharmaceutically acceptable salt thereof, as hereinbefore described. In another
aspect, the invention provides a compound of formula I, or a pharmaceutically acceptable salt
thereof, as hereinbefore described for use in the preparation of a medicament for the treatment

of an obstructive or inflammatory airways disease.

The agents of the invention may be administered by any appropriate route, e.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; topically
to the skin, for example in the treatment of psoriasis; intranasally, for example in the
treatment of hay fever; or, preferably, by inhalation, particularly in the treatment of

obstructive or inflammatory airways diseases.

In a further aspect, the invention also provides a2 pharmaceutical composition comprising as

active ingredient a compound of formula I in free form or in the form of a pharmaceutically



In a further aspect, the invention also provides a pharmaceuti cal 104
conposid,l.A2£@RRIb §1 N9 as active ingredient a conpound of fornula § S, 2007
free formor in the formof a pharnmaceutically Case 4-32610A/ HO 61 10 JAN
2007 21 acceptable salt or solvate tHdreof, optionally together with a
pharmaceutically acceptable diluent or carrier therefor. Such conpositions

may be pre ed. usi ng caonventiopal ,diluents .gr Xci pi ent §_and hni ques
o PREPRBI AN afE b oBPaaIS sobaht Sl apihmReitduaddentbior s "and
capsul eluedt@rrbirt tlansfof. oSuchaphabitiadsimay bt prdphrud Wig doakentidnel ditbiems@k
creams, 0jntnents el s, or transdeynal deliver stens, e.g. pajches.
oSt BIESRB SoAGRSS KO Fpe Golprioce Lo ouidobtesors Tl oo o

f or nul a4Biaesnd WiRblet. NBoreilRasistfbPfbpi@MiMhisferafibn aRyaskd the Gom batieans, it
preferably cont ?I ns, faqr eai%rrpl e, a hydro-fluorog-al kane (HFA) [fr opel | ant
such a®MmESeEloer tHmsdermabdelivery sistims: o8- Raidse, Compasitigys tsihalaiiatne or
nor € CQraQohiMse akiBEMRr obhel BEoAWAbIE Wthuksioathanol (up to 20% by weight),
and/ or one or nore surfactants such as oleic acid or sorbitan trioleate,
and/ or one or C nore bul king agents such as | actose. Wen the conposition
conpri [ d L i I: i appl e,
he conguaiC eymPOKE! confiidhyRublel (lmBRALEHER e AP L, P brNATT
opt i onalHygra-Ogetohdkangi (HIFA) pdopellent sugh as HiFAi1343 osHEFA23E or agtizsae obfhetdye

oo 1 e B ShRUThACo I TUAN B 3y HITOUS LGk IEkRE! AopEDY o

of mance erroration 0 i
conpos ividight), andipr bsear morechufataad sutloanulbiatatidror sotbiphatieleatel ynd/ondmicrs, for
exanpl e, the conpound qf f.ormul ei,t her di.ssolved,. or,suspended, in a
Vi1 dhorh RELTR Trat bt o< EE SWhoRHe SrateRe soRaHst AT SEBEH ene ol yeol
and a gbémhilhtiGs it prifeiably coyaibs far auﬁﬁpa@&monfw&dﬂ\f@mdl@mhﬁiﬁg)aipaﬁicudes
(A) a compound of formula |  as_hereinbefqgre described in free for or a
phar madiamsterain i Wopispmspprricnally togethes Wit adifyeat ebearnen, spefhag lagpss pbi; (B)
an i nhpliall & RdisLNBRbuG O RAd §icBSpotdthar RAPPRIItdcPaddia pedduer form
together with a pharnmaceutically acceptable carrier in inhalable form (C
a phar padeursnsadesrioden due snmoissinsg Ve sheacomnepidiensomprisermpedvlieeds or m i n
associ 3 . : shal
ont ol e i e ae, ol Rt KIRTIEE LM ARG,
pract i oF mespemded; imeerrhidmcantiiningfwaen pse-solent suelpencthangl or promseneiveol on

the part] Fy: I 1 ted, the effect desired and the nobde of
adm ni g%'!rigtélk%#fsgﬁz%l%eﬁglf g??glgﬁ%{ta [e daily dosages for administration by

i nhal ation are of the order of from0.1 to 5000 g.
The invention also includes {A) a compound of formula I as hereinbefore described in free
form, or a pharmaceutically acceptable salt or solvate thereof, in inhalable form; (B) an
inhalable medicament comprising such a compound in inhalable form together with a
C»' pharmaceutically acceptable carrier in inhalable form; (C) a pharmaceutical product
comprising such a compound in inhalable form in association with an inhalation device; and

(D) an inhalation device containing such a compound in inhalable form.

Dosages employed in practising the invention will of course vary depending, for example, on
the particular condition to be treated, the effect desired and the mode of administration, In
general, suitable daily dosages for administration by inhalation are of the order of from 0.1 to

5000 pg.

The invention is illustrated by the following Examples.



The invention is illustrated by the follow ng Exanpl es. Case 4-32610A/ Ho
61 10 JAN A MPLES Certain conpounds that are used to pr‘ie[baANaZ{][]?
corrpoun(%\ %ggjtoﬁleﬁéxlazﬁél es that are not readily comercially available are
prepared as foll ows: Preparation 1: 22

[ 4- (4- phenyl - but oxy) =phenyl ] -acetonitril e 1-Chl oro-4-phenyl butane i s added
to a susEensi on of 4-hydroxyphenyl acetonitrile (1.91 g), K2C03 (4.64 )
and so de (600 ng) in acetonitrile (30 M) and refluxed for 68
hours. Filtration, evaporation followed by silica gel flash colum

chromat ogr aphy, eluent 4:1 hexane: CH3COzCH2CH3, gl ves the title conmpd. 1H
Nt ( dECqDvBETompRIngEshat are wrgd yo preperg compundssotghe Exgmplenthap pge nog repdilyt 5=
Hz, 2H) f 21'5%1 fe Bphiled ad Flldle: 2H), 1.77- 1.63 (m_C 4H).

Pr epar acf)frg?le?‘%a fa‘fa 52 1gf:r&iy bSt oxy) - |xohenyl] et hyl am ne The title conpound
(395 ny) is prepared from [ 4- (4- phenyl - but oxy) - phenyl ] -acetonitrile (500
ng) by C r . & Chem Soc. (C) 1966, 531. 1H nnr
(d6- aarC b%ﬁ%—&"@ﬁ%&‘?i?&?oomzm 6.83-6.75 (m
2H), 3. OThBrea- p(henylbh{)aneis afded & 8Fuspbmsian ofﬂ-bydrﬁxymeﬂyld@toémnlﬁ(—l) 91 4),77-1. 60
(Thme :1:_21?2?883%;6{4%' Onéodﬂu 6‘18&1}4' éog‘)p:éé)é gt%r@i?r@%'(:i(? )Ol}/d) reﬂuxe %01‘ 6§th0¥rs am ne
2- [ 4- ( #ilphaeoy) evbpéx@riw) fqﬂhﬁmdll:]y sdtda)gehﬂasheoh:ynn d¢hremptogeadiyy duérftMl hEcane

(benzy CHQIOHEERaish Tt bpmesn e WethitfOatanBiHa: 2ohBe om0,

tert- bu;ty:t 68581, 2HBU3.9Y cbymﬁacm t3e92(§ ; 24), a2 ('t,S]—aCMﬁQH)Ol &73104;31(111 on of
RﬁN—Z 2-[4-(4- phenyl but oxy) - enyl | - et hyl ) -am ne (10 g) and
d|| ropyl et hyl am ne (10.2 rr1) in tetrahydrofuran (THF) (40 m) at O
C. After 18 hours at roomtenperature the reaction mxture is partitioned
bet ween aqueous NaHCCB and CHSCOZCHZCHS foI | oned by evaporation of the
: =t 9yih athenydl-ethmlagtireonat ogr aphy, el uent 9:1

v EERGT 6 e RS i LESERRUB A ALy B |

i n a sohgithiyohe pfocgdure of BoStagkop-et-af J. (cheor @cn(@)rlé%beﬁﬁhn’é{ nfn2 2&s-gMSED, ekbar ed
b ro 3
(1. B IR 7dg d g B8 Rl O Al 2 o7 s BB R Vot on

t hr ougle. e tirtse2HpA.73-2.45 (m, 6H), 1.77-1.60 (m, 4H).

Preparation 3: benzyl-{2-[4-(4-phenyl-butoxy)-phenyl}-ethyl}-amine

The title compound (2.1 g) is prepared from 2-{4-(4-phenyl-butoxy)-phenyl]-ethylamine by
the procedure of A. F. Abdel-Magid J. Org. Chem. 1996, 61, 3849. MS (ES+) 361.

-acetic acid tert-butyl ester

Butyl bromoacetate (4.24 ml) is added to a solution of benzyl-{2-[4-(4-phenyl-butoxy)-
phenyl]-ethyl}-amine (10 g) and N,N-diisopropylethylamine (10.2 ml) in tetrahydrofuran
(THF) {40 ml) at 0° C. After 18 hours at room temperature the reaction mixture is partitioned
between aqueous NaHCO3 and CH3;CO,CH;CH;, followed by evaporation of the
CH3CO2CH;CH; layers and silica gel column chromatography, eluent 9:1
hexane:CH3;CO2CH2CH3, to give the title compound. MS (ES+)} 474.

Preparation 5: tert-butoxy-5-fluoro-phenylamine

A suspension of platinum oxide (17 g) in a solution of 1-tert-butoxy-4-fluoro-2-nitro-benzene
{225 g, prepared by procedure T. F. Woiwode et al J. Org. Chem. 1998, 63, 2594.) in CH;OH
(1.5 1} is stirred under an atmosphere of hydrogen for 18 hours. Filtration through Celite and
evaporation gives the title compound. F nmr (CDCls, 376 MHz); -43.4.



evaporation gives the title conpound. 19F nnr (CDCl 3, 376 MHz); -43.4
4- 3261QAL sHX B 196 AN 7007 23 Preparation 6: 104
(benzyl -12- 14- ( 4- phenyl - but oxy) - phenyl | -et hyl ) - am no) -acetic acid A
sol ution of (benzyl-{2-[4-(4-phenyl-buwoxy)-phenyl]-ethyl}-am no)-acetic

acid tert-butyl ester (12.1 g) in CH2C12 (50 m) and CF3CO2H (30 m) is

stirred for 18 hours at roomtenperature after which evaporation gives the
t|t| e conpound. I\/B (ES+) 418. Prepar at ion 7:

JAN 2007

i mcetiiccadidbhi de (38.6 m)

s add ‘ ) t ert-but ‘ - | am n and
![ rieth %fh‘l“?fé!’ ?fg@u I m%ﬁ4+??hﬂ“ﬁth¥uf§6}iﬁ?¥l f}?ﬂgn‘t?’e%/fﬁ?? Bﬂsﬁ‘if&gﬂ?’g sg% Tirred
at  roQm.A eyReCELCLe56 ail) ﬂrﬁl OpaH (ﬂueﬂl)@/@mﬁ&bﬁds héids Q€ ebcah Rentpi@iturd ) and
triethylamne (44.9.m) tstdgﬁded to the reS|due which is cool ed before

t he adetFWUhl‘-'Bfe"éE‘H?PO‘EE‘I‘%‘r reeePopah MSEY+) 4B er 15 minutes at OC, the
reaction mxture is washed sequentially with aqueous 3N HCl, saturated
brine, saturated NaHCI)S and saturat ed br| ne, then evaporated to give the
title ¢oepam Z:1) D QSaUpls e@3 (m 1H), 6.93-6.87 (m

5L anSborbd ?%P%if“f ﬂﬁ'*ﬁﬂ%&é‘i 02 lwﬁ AR Quorophenlaming

acet ami(8®8%) asd ctnatbylhrylhar(ﬁ?yé pnld) pyt0)|u®e é&&wl)c}mdbbd rdapticfemiigtdreotintedratde (5. 30
s adde

ut,
Chonzy o8 YrhBrnaR A e oom cxsmarted Shlapoform 290, mh vl riesiylaming 1 56
9), N N44. ﬂlnﬂl&?hh:yd(hlml m)ﬁiprresicﬁueew@m&h%c@@lcd béfaredheratdditl oy rechgy klalotofernife 09 Q)

| i i n.tetrahydrofurgan (150 m After
01 Lt - R g e B 3he resice e of Sstehieqieaially b SobPuse o1
and G'ml@ﬁz\s@HﬁateE\ﬁm@! @tur@&dqﬁamces &mm&%tﬂe@mﬁm&@a 16 klve ¢lge gel
col um ¢ romatogra eluent 9;1 CH3CQRCH lves t etltle
Conpourmﬂ REPOERS) T (EDSTn A0 R 87 oS TR o-53-6.87 Jim, 120). 6.9
(2-ter gjmﬁngxm)s-lug,qgrg}qphenyl )-thiocarbam c acid O-isopropyl ester A
solution o

1-tert butoxy 4-fl uoro-2-isot hi ocyanat o- benzene (50.0 g) and
triethylamne (31 m) in isopropanol (170 m) is refluxed for 48 hours.

Evapor gl 0f, iy §:0HEA51) P4‘( 4THRIN Burok Pl I;H%Wﬁ(ﬂ-emusalnjuhglaN%géthgkﬁ-ﬁ—!mQ&#P m

chromatodraphy, erdent Z0: I hexane: CO2CHZ gl ves 1 ound.
1H nmraeﬁmmdi 400 MHz); 8. 60 (br s, 1H) 7.38 (br s, 111), 7.50- 6.87 (m

(?3 fi %ﬁiy arHuEé@opyﬁ-.’:@eﬂﬁ)ﬁcégocﬁlmnd; mdroghléﬁaé'(jsgo é)ms a8l tokx iefon?® (S

repara

2 ( benDﬁKbe]ﬁyl[{4—{@44-[phelﬂW-|bubn¢y§}ph§nyﬂlfﬂihgl} dmpohytericanidn(dR-56-g) AN t - but oxy- 2-
dimethylaminopyridine (3.38 g), N,O-dimethylhydroxylamine (8.09 g) and N-

methylmorpholine {6.08 ml) in tetrahydrofuran (150 ml). After refluxing for 4 hours, the

reaction mixture is partitioned between water and CH3CO2CH2CH3s. Evaporation of the

C- CH3CO,CH,CH3 layers and silica gel column chromatography, eluent 9:1 hexane:
CH3CO,CH:;CHs, gives the title compound. MS (ES+) 461. '

A solution of 1-tert-butoxy-4-fluoro-2-isothiocyanato-benzene {50.0 g) and triethylamine (31
ml) in isopropanol (170 ml) is refluxed for 48 hours. Evaporation of the reaction mixture
followed by silica gel flash column chromatography, elueat 20:1 hexane: CH3CO2CH,CH3
gives the title compound. 'H nmr (CDCls, 400 MHz); 8.60 (br s, 1H), 7.38 {br s, 1H), 7.50-
6.87 (m, 1H), 6.67-6.58 (m, 1H), 5.64-5.50 (m, 1H), 1.43-1.32 (m, 6H), 1.32-1.25 (s, 9H).

isopropoxy-benzothiazol-7-yl)-ethanone
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A sol utéag%r]‘ﬁ%mtﬁﬁbﬂbutyl lithiumin pentane (12.3 m, 1.7 M is adi@edNt}la
solution of (2-tert- butoxy-5-fluoro-phenyl)-thi ocar bani ¢ acid 0- i sopr opyl

ester (3.20 g) in tetrahydrofuran (10 241) at -78 C, the solution warned to
-20 C over 1 hour then re-cooled -78 C and a solution of

2- (ben I-butox h }.- am no) - N- net ho N- et hyl -
acet am%é"lﬁﬂm{' af 1('65‘}15 H’i“z‘fﬂ n Eéltﬁ‘% ﬁgdéd%'b {]ﬁ)'}%a@egfﬁé‘ SPEJSI(?PI ﬁz H&ture
ICIS-B \é%rg rB%l@mEyOS ﬂhewpm@wn&hﬁw?ﬁmmup@r ég%ﬂpﬂ@etebgi mgnmaguﬁqulsofhl%qlnoanld
oration o ayers a ica gel colum
chr omat P'{ap?ﬁl géﬁﬁé‘ﬂi‘“ﬁ“ Yarg ‘e?‘%t%—l@@bé 2{3%1’ rﬁ'F(%%lEQt” ﬁé ét:f"f“?é compound. -
M5 ( EStblfRa. of BL@RedyR12- W{ﬂ%henyl buto phen 1]- ethyl}-ammo)-N-methoxy—N—meth ]-
7-[ (benzyl - 12- 14- (4- pheny t oxy n¥ -et hyl }-am no) - acet yl1- 4- hydr oxy-
3H benAsermidein-totrahydrofuga (10imlha %ﬁed at —78° C. The reaction mixture is warmed to

2 (benzrxbm(tzm%émﬁﬁeQﬁspﬂmwﬁea)w&w&hs@y&mmmn&m@bzmz H,€r t - but oxy- 2-
| Sopr opoxy- zot hi azo é’d et hanone (2.49 g) in isopropanol 20 m) and
)

concentlivapewtionyf thsfe Hsf- Q- Gldi ey oergiand s@cmdtcehlmm clgomatogrdphyy elge s the

react| and water, and t he
%%t#{s%oz%ﬁq%Héllvgﬂﬁggdgg%»@&}mgﬁen brine. Evaporat I on of

the CHBCOZCHZCHB | ayers and silica gel colum chromatography, eluent 4:1

hexane: | VBS; the t ) . : rratlon 12:

7-1 2- (t?é?%@;%%‘g@%be Feit : 2 Fupt GG ES: “et hyl |

- 4- hyd!Hnb nzdkhibeil2oédd azol - 2- one NaBH4 (2 67 g) is added portion-wise to a

utio

p enyl ]f{1 éfﬁhw} Léﬁ ¥ Ylaééﬁgi#ﬁ‘afz -a%srgfpﬁwﬁé%%l FPipeil-G-ed YA g) in

CH3CH (i enzthfazolif yBletdofit PULS) hhpreRabl @0 i) xhdkendeftrPaAt i ti oned
betweeng%—gﬁcg)(f‘5 CH2CH3 and zgwater gratlgn of the CIZBCOZ CH2CH3 | ayers

and si Ihydeobsemicasd (49 mh rlbhﬁffdgﬁtaﬁﬁw t6T 4 dAprsthe regesiommixtoygicpputitionss,
gi ves tﬂé%véehtélqs@@{@q ﬁam&gg"ﬁ}ld kEcH O?‘ﬁﬁﬁ@ﬂ'z. Pa'}efl“@ashed with aqueous

benzyl -i ndan- 2-yl am ne e titlé compound reparéd fromindan-2-one by
t he prd¥ddGPe thﬁfn ixiner Evaperation/gfythe G@zCIflzC lgyerchedrsilisogd colgmn 3849. Ms

(ESH) t
o (ben sy 1T RAEABAAA SR hoxgpe CHACQ RS gires bs il eamPhn S (5L Fipoune
is prepared from benzyl -indan-2-yl am ne by procedures anal ogous to those

of Pr eRAL

4-hydroxy-3H-benzothiazol-2-one
NaBHj4 (2.67 g) is added portion-wise to a sclution of 7-[(benzyl-{2-[4-(4-phenyl-butoxy)-

phenyl]-ethyl}-amino)-acetyl]-4-hydroxy-3H-benzothiazol-2-one (0.40 g) in CH;OH (15 ml) at

0° C. After 30 minutes the reaction mixture is partitioned between CH3CO,CH>CHj and

C» water. Evaporation of the CH:CO:CH,CH3 layers and silica gel column chromatography,
eluent 1:1 hexane: CH3CO2CH,CHs, gives the title compound. MS (ES+) 569.

Preparation 13: benzyl-indan-2-ylamine
The title compound is prepared from indan-2-one by the procedure of A. F. Abdel-Magid et al

J. Org. Chem. 1996, 61, 3849. MS (ES+)} 224,

Preparation 14: 2-(benzyl-indan-2-yl-aming)-N-methoxy-N-methyl-acetamide

The title compound is prepared from benzyl-indan-2-ylamine by procedures analogous to
those of Preparations 4, 6 and 8. MS (ES+) 326.




Prep. 15:

7-[2- (Qggq;@bgﬁg]ﬁ@gpn 2-yi |l am no) - 1- hydr oxyet hyl | - 4- hydr oxy- 3H- bend St iVAY;
one 1 0 JAN 2007 Case 4-32610A/ HO 61 25 The title conpound is prepared
from 2- (benzyl -i ndan- 2-yl - am no) - N- net2¥oxy- N- net hyl - acet am de and
(2-ten-but oxy-S-fl uoro phenyl ) -thi ocarbam c acid O- isopropyl ester using
proced nalo to tho of , Pre s, 10 Pre ration
16: 2- Lirﬁ’@ﬁ? Ico("’é’ Bn fsafﬁeﬁfe‘fﬁaﬁ'#@ &beff%? ‘ﬁﬁnng]yl ﬁ?”?@&'ﬂ% g?@ cet ani de
The ti hl:@aﬁmaqu-tm bRt@dya- ﬁdoffol‘-[ﬂféhﬁl,)-ﬂaldtﬁbhﬁic-dci’dﬂeﬁscﬁrw)}arébtlaeus(nm’ epar ed

by the progedure B of WO 0075114) by. ure nal ogous to those of Prep.
3, 4, Bromguiss aplopps sy t@%ﬁ o %iﬁ)l’éﬁ’éﬁogf e Sighs

2- { benprpakdcidhr ¥6: 04phams: hdanl> WRLRSRS tN]-r})et mbtEE RIS
met hyl - acet am de The t|tIe corrpound I's pﬁgpared

(R) - 2- {hefislerrempopne ifpryparedrgom .o ukietyly 417e2vhm%{arep%ﬁd by thearpesdaesr on

L tt. o4t 3,
Lett _b8%0 d¥s ﬂ@%@ am@aaugsgggfrag%ﬁﬁq?@m% 304! HRPs OME[IRRAERLT ons
2-trifluoro- N—phenet hyl -acetan de Trifluoroacetic anhydride (64.5 nl) is
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Isobutryl chloride {19.7 ml) is added dropwise to a mixture of 2,2,2-trifluoro-N-phenethyl-
acetamide (34.2 g} and aluminium chloride (48.2 g) in CH,Cl; {450 ml) at 0° C. After 18
hours at room temperature the reaction mixture is poured onto ice (2000 g), extracted 3 times

C, with CHzClz, dried with MgSO4 and evaporated to give the title compound which is used

without further purification.

A solution of 2,2 2-trifluoro-N-[2-(4-isobutyryl-phenyl)-ethyl]-acetamide {19.4 g) in ethanol
(200 ml) and conc. hydrochloric acid (5 ml) is stirred for 23 hours under 1 atm of hydrogen
over a palladium on carbon catalyst (1.9 g). Filtration, evaporation and purification by silica
gel chromatography, eluting with chloroform, gives the title compound. *C nmr (CDCl3, 101
MHz); 157.55, 140.90, 135.10, 130.03, 128.78, 45.40, 41.46, 34.94, 30.61, 22.72.

Preparation 21: 2-(4-isobutyl-phenyl)-ethylamine

Potassium carbonate (18.5 g} is added to a solution of 2,2,2-trifluoro-N-[2-(4-isobutyl-
phenyl)-ethyl}-acetamide {(12.2 g} in methanol (45 ml) and water (19 ml) at room temp. The
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obtained following crystallisation fromethylacetate. M (ES+) nme 304

(M - PRepa@dtic2: 306ef AV -(4-bBsBdphenyl)-acetamide
4-Bromophenylacetic acid (23.24 g) is dissolved in dichloromethane {400 ml). 1-(3-

Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (20.70 g) is added followed by
DMAP (0.13 g) and the reaction mixture stirred at room temperature for 10 minutes.

C Benzylamine (12.14 g), dissolved in dichloromethane (100 ml), is then slowly added and the
reaction mixture stirred at room temperature. After 1 hour the reaction is shown to be
complete by TLC. The reaction mixture is washed with 1M HCI (3 x 200 ml), water (3 x 200
ml) and brine {200 ml). The organic layer dried is over MgSQs, filtered and the solvent
removed in vacuo. The title compound is obtained following crystallisation from ethylacetate.
MS (ES+) m/e 304 (MH* - Br”?) and 306 (MH* - Br®t),

Preparation 26: N-benzyl-2-(4-propyl-phenyl)-acetamide
1,1’-Bis(dipheny!phosphino)ferrocenedichloro palladium(II) (0.39 g} is placed in a {lask under

an atmosphere of argon. The flask is cooled to —78°C and then propylzinc bromide (200 ml,
0.5 M in THF) is slowly added. N-Benzyl-2-(4-bromo-phenyl)-acetamide (14.48 g, 47.62
mmol), dissolved in THF (500 ml}, is then slowly added and the reaction mixture stirred at

room temperature. After 24 hours further propylzinc bromide (10 mi, 0.5 M in THF) is added
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C. This solution is then allowed to warm to —20° C and a dried mixture of lithium chloride

(2.12 g) and copper (I) cyanide (2.24 g) in THF (50 ml} is added. After 15 minutes

chloroacetyl chloride (4.36 g} is added and the reaction mixture allowed to warm to 0°C, This
C' temperature is maintained for 1 hour and then the reaction mixture is quenched by the

addition of saturated aqueous NH4Cl (5 ml). The reaction mixture is partitioned between

ethyl acetate (250 ml} and water (250 ml). The organic layer is washed with water (250 ml)

and brine (250 ml), dried over MgSQsa, filtered and the solvent removed in vacuo. The title

compd is obtained by flash column chromatography (silica, iso-hexane / ethyl acetate 10:1).
MS (ES+) m/e 341 (MH*).

Borane-THF complex, (14.64 ml, 1M in THF} is added dropwise to a solution of (1R, 25)-(+)-
1-amino-2-indanol (0.22 g) in THF (50 ml) and the solution is stirred at room temperature for
15 minutes. A solution of 1-(4-tert.butoxy-2-isopropoxy-benzothiazol-7-yl)-2-chloro-ethanone
(5.00 g} in THF (50 ml) is then added dropwise over a period of 1 hour. The reaction mixture

is stirred at room temperature for a further 15 minutes and then quenched by the addition of
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The tltle compound is prepared by a procedure analogous to that of Prep 29 using Borane-
THF complex, (14.64 mi, 1 M in THF), (1S, 2R)-(-)-1-amino-2-indanol (0.22 g) and 1-(4-
tertbut-oxy-2-isopropoxy-benzothiazol-7-yl)-2-chloro-ethanone (5.00 g). MS (ES+) m/e 344
(MH*).

Preparation 33: (5.6.7.8-Tetrahvdro-naphthalen-2-vyl)-acetic acid

The title compound is prepared from 6-acetyltetralin by the procedure of G. Giardina et al J.
Med. Chem. 1994, 37, 3482. H nmr (CDCls, 400 MHz); 7.00 (m, 3H), 3.55 (s, 2H), 2.75
(m, 4H), 1.75 (m, 4H).

Preparation 34: N-Benzyl-2-(5,6,7.8-tetrahvdro-naphthalen-2-vl}-acetamide

The title compound is prepared by a procedure analogous to that of Preparation 25 using
(5,6,7,8-Tetrahydro-naphthalen-2-yl)-acetic acid. . 'H nmr (CDCls, 400 MHz); 7.30-7.15 (m,
SH), 7.05-6.90 (m, 3H), 5.70 (br s, 1H), 3.55 (s, 2H), 2.70 (m, 4H), 1.75 {m, 4H).

Preparation 35: Benzvi-




tert but-oxy-2-i sopropoxy-benzot hi azol - 7-yl ) - 2- chl or o- et hanone (5. 0? Ug}A'N Mﬁ
(ESt+) .8 43¥doaliMls) . C Preparation 33: (5 6

7. 8- Tetrahydro- napht hal en-2-yl )-acetic acid The title conpound is prepared
from6-acetyltetralin by the proceduref G Gardina et al J. Md. Chem
1994, 37, 3482. 1H nnr (CDCl 3, 400 MHz); 7.00 (m 3H), 3.55 (s, 2H), 2.75

4 1,75 4H) . P i 4: N- | - 2- . .
. ¢ ot egibantd lr e o bT » biediare BaloRRE oot Birprsetier 7200Pe s ed by

a procesiusg 2a(ua4 Pgausaliydré-haphthileReppsctantde. 281 ugirfid-DMSO; 400 MHz);

(7538 ; ?‘%0 %EI) 559&'8%&% g(@(‘ﬁis%y)ﬁ%@%% @‘bﬁi@ 4%#\)(1“ é‘fi’%ﬁmzi&s) 2. 70

(m 4H)2,961-n¥52}¢ 65Hm, 4}B[1apar(a gpm. 35: Benzyl -[2-(5
6.7.8- tetrghydr)gnnapht hal en- }) et hyl | -am ne hydrochloride 1 0 JAN 2007

Case 4-32610A/ HO 61 29 The t|tIe conpound is prepared by a procedure
anal ogqy Tr&&rhfé '

Benzyl - 2Z- ) y
400 , 7.40 (m 3H), 700685(m 3H)

4.10 ( he%ﬂe 398%13%&?& EE' %:Qred F? %Q c(gﬂ%re%ml’oggusﬁt% thi®P ofﬁpar'}ngr%{ [ﬂln

Pr epar a I'on
8-tetr aﬂwnddzmaﬁmmadte&w@mynaphehaﬂmii-yhmhywmmmlftl antr-(CDCls, 400 MHz);

but oxy r,op az I

DUt Xy 254 SR AP SHPBRRSIeath. EaH e thaneL s 15 L S BRI b5

Benzy! -(H2tHR 365/ d31 Ht2. &hvﬂiﬁ{n&rﬂﬂ (05 [4&1); 279 |(3n; eHY1. 45 G 61), 1138 (3pPH{.CDCL3,
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n condesrtipameytung isrsiets oF mpnatqnepeaatéreafadéétoursheftaqd@dmgo B#@fécejanddyt r act ed

Wi th ethtioncaited RGATHIIRN HeqailE TROBGERUTEHIRT! Etrdttddlyh Nrbllangnd

saturate aqueous organi ¢ phas ried over magnesi ur
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organic phase is dried over magnesium sulphate, filtered, and the solvent removed in vacuo to
give the title compound. H nmr (CDCls, 400 MHz); 7.75 {d, 1H), 7.70 (d of d, 1H), 7.15 (d,
1H), 2.70 (m, 4H), 2.55 (s, 3H), 1.20 (m, 6H).

. Preparation 38: Benzyl-[2-(3,4-diethyl-phenyl}-ethyl]-amine hydrochloride

C The title compound is prepared from 1-(3,4-Diethyl-phenyl)-ethanone using procedures
analogous to those of Preparations 33, 25 and 27. 'H nmr (ds-DMSO, 400 MHz); 9.40 (br s,
2H), 7.55 (m, 2H), 7.40 (m, 3H), 7.10 (m, 1H), 7.00- (m, 2H), 4.15 (m, 2H), 3.05 (m, 2H),
2.90 (m, 2H}), 2.55 (m, 4H), 1.10 (m, 6H).

-amine hydrochloride

The title compound is prepared from (4-Ethoxy-3-methoxy-phenyl)-acetic acid using
procedures analogous to those of Preparations 25 and 27. 'H nmr (ds-DMSO, 400 MHz);
9.40 (br s, 2H), 7.55 (m, 2H}, 7.40 (m, 3H), 6.85 (m, 2H), 6.70 (m, 1H), 4.15 (m, 2H), 3.95
(g, 2H), 3.75 (s, 3H), 3.10 (m, 2H), 2.90 (m, 2H), 1.30 (t, 4H).

Preparation 40: (R)-2-{Benzyl-{2-(4-ethoxy-3-methoxy-phenyl)-ethyl]-amino}-1-{4-tert-butoxy-
2-isopropoxy-benzothiazol-7-yl)-ethanol
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30 The title conpound is prepared b pr.oc ﬂwe anal ogous to that

Pr epar éfllaélﬁoﬂ%eifs‘? ﬁgsorBthﬁlaqflzcealeéf%Bx?asde reeBlERe Ryamyide { 1A m ne.

1H nnr o ﬂpi@ SW} adc?ed3¥'27D1%Qom6mnz§lé%5 00 3951 (1@11111%@) d1§so§3vQ.d G
6.65 (m 2 1H) 579 1H), 3.80

(s, 3H)(10 3115 B t@gh slgwjy a@eé@n@ t!megmonapgxturg Sﬂ.B‘elg Ay 5(9 Thg r%:tlpg xs Qﬂq}v
Pr epar

Pe b Rafbiceaty TEL RGP RAKC SR e quepched by she pddjion of PV G (0 g and
p aced then &O-Bd)%sdé thestdvent drveaonubiphereo. dfheaeegdm: is Phmitiohed bemmadxiyled t o00C
and t hen nc .Jorom N THF), i s sl ed.
O b BRERsIRNd ENaRv aEt (S0t o dirgnic B i ialhep il YR ERMIRRCT | e
sl oW y bashd €25 0aml), dtiel oveadMgSah, filtatdard shel sotven ;&tno&éu fi vathe te gﬁetheoﬁtld S

of 2 Feiprpses il e ACBGn 00 §51875 0 AL R0 ene b TR Boetth. 1 B0, Tre

resi dugH)s partitioned between ethyl acetate (250 ml) and water (250 nl).
The organic layer is washed with water (250 m) and brine (250 m), dried
over MgSOH4, filtered and the sol vent renoved in vacuo to give the title

corrpourjx;lc ailzl't’ldﬁrHZ ® -afhifle hyar&1dide 4H), 1.60 (m

4H), 1. repar ation

Benzyl “Jjhp titl cnnmppmdmmremﬁ@ngipqﬂeﬁlﬁmqopwrp?@n%yﬁngaemcgiqra%analogous to
those of Preparations 37, 33, 25 and 27. 'H nmr (ds-DMSO, 400 MHz); 9.40 (br s, 2H), 7.55
(m, 2H), 7.40 (m, 3H), 7.10 (d, 1H), 6.95 (m, 2H), 4.15 {m, 2H), 3.10 (m, 2H), 2.90 (m, 2H),
2.50 {m, 4H), 1.50 (m, 4H), 0.90 (m, 6H). '

phenyl-ethylamino)-ethanol
A solution of phentermine (0.728 g, 4.89 mmol) and N,O-bis(trimethylsilyl)acetamide (0.496

g, 2.44 mmol) in dry DMF (1 ml) is stirred at room temperature for 30 minutes. A solution of
4-tert.butoxy-2-isopropoxy-7-(R)-oxiranyl-benzothiazole (0.75 g, 2.44 mmol) in dry DMF (1
ml) is added and the reaction mixture is stirred at 80° C, The reaction is shown to be complete
by TLC after 18 hours. The title compound is obtained after purification by flash column
chromatography (silica, iso-hexane / ethyl acetate 1:1). MS (ES+) m/e 457 (MH?*).

The title compound is prepared from 3-Bromophenylacetic acid using procedures analogous to
those of Preparations 25, 26 and 27. MS (ES+) m/e 254 (MH?*).



The title corrpound is prepared from 1, 2-Di propyl benzene usi ng procedures
anal og ty mm%g of Preparations 37, 33, 25 and 27. 1H nmr ( d6-Di/BAN 26000
MHz) ; ?f) 7.55 (m 2H), 740(m 3H), 7.10 (d, 1H), 6.95 (m
2H), 4. 15 (m 2H) , 3 10 (m 2H), 2.90 4im 2H), 2.50 (m 4H), 1.50 (m 4H),
0.90 (m 6H). Preparation 43:

(R -1 - 4tert Butoxy- . ¢ : -2-(1 | dinethyl -
pheny| Zéepaation his\Bepgys QHUQEICED . 728 g, 4. 89 mml)
and N, Q’lﬁ'tﬁfetcﬁhfﬁéhm fssglrlsp(e{r}@ﬁ%hﬁmg&n&ﬁieﬂ?l@cetﬁ1ac1%l lﬁﬁgrﬁfﬁ&)dukéa aﬂﬁ]bgwérto( 1

m) is stirred at room_tenperature for m nutes. A solution of

4-tert tb‘eﬁeébfyf@ﬂ%@ﬂﬁaéo&@afﬂ%ﬁ)Méiﬁﬁr’?}/F 268 {M¥H: azol e (0.75 g, 2.44 nmol)
indry DMF (1 m) is added and the reaction mxture is stirred at 80 C.
The reaction is shown to be conplete by TLC after 18 hours. The title
conmpound i s obtained after purifi cati on by flash colum chronat ography

(silic e Y 1aGe ES+) We 457 (MH). Preparation
14 Be q’reaa%%é%ﬁf%Benﬁi ?éhl h%(a 1 LCet:N%dgh drochl ori de The tide

conpouritheitslepoapanead isf prap\arad &omﬂlh@owldmaylnoetamcnﬂ wsigngroprduomcnalegous

OO 108 SR R0 By bt 5 ke i)
Benzyl -/ kéhyl 3cebate 9113 1RISARSL )mit D42 )MBRN).ne hydrochl oride The title conpound

is prepared from 3-Bronophenyl acetic acid using procedures anal ogous to
t hose of Preparations 25, 26 and 27. M5 (ESt+) mle 268 (MH). Preparation

46 N Begaydtictr AA N-BERAXPL(A heagl@hédthfiRle The title conmpound is prepared
rocedures anal ogous to that of

m 4- roxyphenyl aceti1c acid usjng
P epar ahlismké (Arhadpxrrheaghpertamidetd. %@& o1 mmellis seipsidrgrinprstopigilei(3Q,,
| SO- he’i@ﬁ'%ae&uﬁ’”ﬁ)‘ﬂ)o&?@(ﬁ@ 216138 nd d)(E§e§) binidé 2.6 VHt) 9.9 PRERAS Ald SR

N- Benz but oi& henyl )-acet am
N- Benz;ﬂote@ﬂ(mlhghdp #1 gha 4y Immel axessrpdited 2nd chepreagiomemintwe wasgefbunsdehbred i n

t g@@rﬁ ]ﬁraf?[pee tyl
gfgmoggsﬁbg#ﬁghmgkg%b g’llé I na? tr iépg‘éggg?huérﬁg?cgg’l de k% ﬂu y 2.49
mol ) \mrtmmdédtmmd ethybacetate {1 Wmbiand maeen/(/&@0 mé)‘ The etganikHayer nsawerthedn was

h ta,b 16, h t t
oart |t OHEgEETTRIEhS apt prne LD adGrOR Masch kR b4 BB AAIRGvEY o
| ayer iig vaenshRecrysshllibacivamt fedm (cFdOhaxape/@ed] bedeanre g{védthertitde, cothipoand MB (EMY SO4,

filtered 2@% soI vent renoved in vacuo. Recrystallisation from
cycl oh &5 acetate gives the title conmpound. M5 (ES+)

Preparation 48: Benzyl-[2-(4-butoxy-phenyl)-ethyl]-amine
Borane-THF complex (10 ml, 1M in THF) is added to N-Benzyl-2-(4-butoxy-phenyl)-

acetamide 1.00 g, 3,36 mmol). The resulting slurry is stirred at room temperature. The

C< reaction was shown to be complete by HPLC after 3 hours. Concentrated hydrochloric acid (5
ml) is slowly added to the ice-cooled reaction mixture and is then refluxed for 1.5 hours. The
reaction mixture is cooled and treated with 4M NaOH until a basic solution is obtained. The
reaction mixture is extracted with ethyl acetate and the organic layer is washed with water
(150 ml) and brine (150 ml), dried over MgSOs, filtered and the solvent removed in vacuo.
The title compound is obtained after purification by flash column chromatography (silica, iso-
hexane / ethyl acetate 2:1). MS (ES+) m/e 284 (MH?).

Preparation 49; Benzyl-[2-(3-butoxy-phenyl)-ethyl]-amine

The title compound is prepared from 3-hydroxyphenylacetic acid using procedures analogous
to those of Preparations 46, 47 and 48. MS (ES+) m/e 284 (MH-).

Preparation 50; Benzyl-[2-(3-pentyl-phenyl)-ethyl]-amine hydrochloride



me 298 (MH+). Preparation 48: Benzyl -1 2-(4-butoxy-12henyl)-ethyl|-ani ne

Bor ane- THF conplex (10 ml, 1IMin THF) is added to 10 JAN 2007
N- Benzyfased 3("@%(&“3)@ “phenyl)- acetamide 1.00 g, 3,36 mmol). The resulting
slurry is stirred at room tenperature.sfhe reaction was shown to be
conplete by HPLC after 3 hours. Concentrated hydrochloric acid (5 nml) is
slowy added to the ice-cooled reacti.on m xture and is then refluxed for
1.5 houfle titlrrempoead is prepavied fiome 3 iBsomopheaylaceti acidoagiyipraceduresMnhlp@bhanot i | a

b | ut b3 tracted with ethyl
acet at et PR R 2o fa gad 27 MSTBRHAR, BEWAD: ° (T50' mh) “and brine {150

m), dried over I\/gSO4, filtered and the solvent renoved in vacuo. The
title conpound is obtained after purification by flash colum
chromat ography (silica, iso- hexane / ethyl acetate 2:1). M5 (ES+) nmle 284
(M+). Preparation 49: Benzyl-[2-(3-butoxy-phenyl)-ethyll-anmne The title
conmpound is prear from 3 r] pheny %etic acid using procedures
5| z oS < ¥ 48. MS (ES+) W 284 (VHY).

Prepar af- B%(ﬁﬂxenﬁﬁ‘&?}é Iacllaétil; ésge@t S’Omxﬂblﬁ; WdidsoBleB YA niRtHaA6! 10dmaghl oride 1 0
JAN 2007 Case 4-32610A1 HO 61 32 The title conmpound is prepared from
3- Br ow@f@wr%te@fulélrﬁacui danhds #idsd daepvase adaihe gensEor JuxpRpisstiged at
Prepar %b g%tu?rg G Bfurs R% %gi']')e S venia8 LerhMe)in UE%%HGE}IJ! RctRin
(3- Brorm acetic acid methyl ester 3-Bronophenyl acetic aC|oP(14 380,
66. 90 mmix)urﬁss marggqudeemmmhﬂamcrate(( 10 mi} and W@Ghﬂ@ﬁtmléctﬂdf argarfiglayer iaci d
(2 i)

ot A EEHEH GEAPSDTIT Bl biFe (3B M HISOS Blohid SHLAL ol BR™,
{:E ti crnmomckthumam ® giwe thettitervotpoendve B newr {GCD G ¢0aMHE] GR0ntim, 28Hd6 \‘R/&t er

(10n1 washed with water (150 m) and brine (150
(%%&Igv%sbgbga ﬁsﬁ‘? gll'r_@d and the solvent renobved in vacuo to give

thetltle conmpound. 1H nnr (CDCI3, 400 MHz); 7.20 (m 2H), 6.95 (m 2H),

3.50 ( 2 Prearatlo 52: 2-(3-Brono-phenyl)-acetam de

( 3- Br oS ERA 9= QPN HEACHRINE S or (15.33 g, 66.90 mmol ) is

di ssol \(SIBrbllﬂofIﬁlTeﬁ'ﬂPQ&en(: 20id rﬂéthylada&r FIIBNE, 8. 90 ikt ) 1@ Aiskd10d il thethdib? (50
reaction mxture ) tirre r omterrperature The reaction is shown to
be conpnidead Bvlmﬂ_ﬂ@‘a% droxy (HBQ. imd). The Eeastom EWEIRS i§ SHERG 9 bEPOPlemperature.

The reaction is shown to be complete by TLC after 18 hours. The methanol is removed in

vacuo and the product precipitates out. The solid is filtered off, washed with water and dried
to give the title compd. MS (ES+) m/e 214 (MH?* - Br?), 216 (MH>* - Br%t).

Preparation 53: 2-(3'-Methoxy-biphenyl-3-yl}-acetamide
2-(3-Bromo-phenyl)-acetamide (1.07 g, 5.00 mmol} is dissolved in THF (30 ml) and cooled to

( 0° C. 2-methoxyphenylboronic acid (0.76 g, 5.00 mmol) is added then sodium carbonate (1.06
g, 10.00 mmol) dissolved in water (24 ml). The reaction mixture is evacuated and charged
with argon (3x). Tetrakis(triphenylphosphine)palladium (0.29 g, 0.25 mmol) is added and the
reaction mixture is evacuated and charged with argon {3x). The reaction mixture is stirred at
80°C for 18 hours. The reaction mixture is extracted with ethyl acetate and the organic layer

is washed with water (150 ml) and brine (150 ml), dried over MgSQs4, filtered and the solvent

removed in vacuo. The title compound is obtained after purification by flash column
chromatography (silica, ethyl acetate). MS (ES+) m/e 242 (MH?).

The title compound is prepared from 2-(3'-methoxy-biphenyl-3-yl)-acetamide using a
procedure analogous to that of Preparation 48 and treatment with 1M HCVEt;O. H nmr



vacuo and the product precipitates out. The solid is filtered off, washed
With vve.t er, ?‘ﬁﬁﬂ’% to give the title conpd. M5 (ES+) mie 214 (M JAN 7007
Br79), é r8l). Preparation 53:

2-(3' - I\/Et hoxy- bi phenyl - 3-yl ) - acet am de32- ( 3- Brono- phenyl ) - acet am de (1. 07
g, 5.00 nmmol) is dissolved in THE (30 ml) and cooled to C OC

car bon e Bk ANEEY & 3008 frbh 7dodino Pl Shtntish 758 3HEE Bl B o

M Xt ur @ g5Ynf &0 V& TS ¢ma iH) cNas gedH)VE.0h (8] 2i9)) 2(5(m, 2H). '
Tet r aki s(sts(rl pﬁgnyl pglgsphl)ne) pal | adi um Eo 29 g, O. 25 nmol ) is added and the
reaction mxture is evacuated and charged with argon (3x). The reaction

m xt ur@regargﬁ?hrsrsf—‘ﬁej@l [ﬁ@?&i&%hé@)m&w &Eg]-aem; ion mxture is

extract acetate an organi c Tayer "is washed with water
(150 nﬂ)bramdphﬁmyhéete%(ﬂ&ﬁq g %ﬁ?bmnm}bamdhlgs@sdamme|(?éﬂa; 84l mmel)see vent
renove | A by
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hydr ochl or.i ti.t r

2-(3' - E@ g@ ‘E?‘%ﬁ%ﬁ’y# ﬁgggnf}%gg égowél?gsgreﬁlgvéd’l%pqag%%g)uglge Eihﬁat togous to that
of Pr epathpburaid MIS({ESh fini/¢ S@8 (AT VBT a3 ME+2@Br?1)H nnr Case 4-32610A/ HO
61 1 0 JAN 2007 33 (CDC13, 400 MHz); 8.30 (br s, 3H), 7.40 (m 2H), 7.30
(rn lH) 7.20 (m 1H), 710(m 2H), 7.05 (m lH) 6.75 (m 1H), 3.75 (s,

%yP IF]dB amadhiylodth 'carbamic acid benz lester

4- br ono- pheny -eth | ]-amn cet one

(fé 3oB@n2YixBZ -ghbroms eamb %@ﬁgx'; ém('@e Jlé’OQgséé 9@1%9535 fﬁve Pssol ved
in et haﬁﬂior&;ﬁ%aﬁ@ hSOWT&tﬁﬂa& c}6 i3 ga@lﬂgﬁ o8 iNsdde8aghkh BE‘nﬁldSId:‘B-e i's
stirred wunder an atnosphere of rogen. The reaction i1s shown
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solven 304
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Be nzy| 2MHU- watermadbremy idyied omert Mg O tiltpted-and thastilvena cérotzdriz yhcnos The  C
Benzyl 4- br en 17 00 92.mmol ) is
i a0l GuEebAp BT BORIN e pURENIn T M AT bk chha BBy REEC U1 ) 0,
i s addbelkant lhethyberzyd 411).dVIS{ES)rmvat 43 8 (MH49Bg?) aﬁﬂi%ﬂ) (MHF)BrSa)nd t he
reaction mxture is stirred at roomtenperature. The reaction is shown to
be conplete by TLC after 18 hours. The reaction mxture is washed with 2M
HCl, weiepharagiogl SUf Bagyl-Hrinecthyb ¢4-phbiyObherfyl ) dieyl behrbmglid 4v6d B@izyleterr enoved in
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acid benzyl ester using a procedure analogous to that of Preparation 26 and purification by

. flash column chromatography (silica, iso-hexane / ethyl acetate 10:1). 'H nmr {CDCls, 400
C MHz); 7.40- 6.85(m, 16H), 5.10 (m, 2H), 4.50 (m, 1H), 4.20 {m, 1H), 2.90 (m, 1H), 2.65 {m,
1H), 2.50 (m, 2H), 1.60 (m, 2H), 1.10 {m, 3H), 0.90 (t, 3H)

Preparation 58: 1-Methyl-2-(4-propy!-phenyl)-ethylamine

Benzyl-[2-(4-propyl-phenyl)-1-methyl-ethyl}-carbamic acid benzyl ester (4.00 g, 9.13 mmol) is
dissolved in methanol {100 ml) and the compound is deprotected by adding a catalytic amount
of 10% palladium on charcoal and placing the solution under an atmosphere of Ha. The
reaction is shown to be complete by TLC after 18 hours. The catalyst is filtered off and the

solvent is removed in vacuo to give the title compound. MS (ES+) m/e 178 (MH?).

Preparation 59: (R l-2-(4-Methoxy-phenxl )-1-methyl-ethylamine

The title compound is prepared by the procedure of R, Hett et al Organic Process Research &
Development (1998), 2{(2), 96-99.



hexane / et hyI acetate 4:1). M5 (ES+) nmle 438 (MH - Br79) and 440 (Mt

Br81). ]%(3 1°0 AN 2007
Benzyl Cf 2]1(4 propyl - phenyl ) -et hyl ] -carbanm ¢ acid benzyl ester The
title corrpound is prepared from 34

benzyl - [ 2- (4- br ono- phenyl ) - 1-net hyl -et hyl ] -carbamic aci d benzyl ester
using a procedure anal ogous to that of Preparation 26 and purification by
flash col umm chronmat ography (silica, iso-hexane / ethyl acetate 10:1).

nnr ( : 15191&”1 2H), 4.50 (m 1H), 4 20
(m 1H), 1 H, 1.60 (m 2H), 1.10 (m
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Benzyl h met hyl -ethyl]-carbam c acid benzyl ester
(4.00 é%ﬁkﬁ?gwﬁfsg |sso ved in methanol (100 nml) and the conpound is
deprotected by adding a catal ytic amount of 10% pal | adi um on charcoal and
pl aci ng the solution under an atnosphere of H2. The reaction is shown to
be conplete by TLC after 18 hours The catalyst is filtered off and the
sol ventPrerxt' ied : ge conpound. MS (ES+) me 178
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1-(3- Butyl phenyl ) - 3-chl oro- proopan-1__-ane | benzene (44.78 g, 334 mmol)
@ pr 6pM& %xﬁnﬁp}wée%mramdgwﬂg%ﬁ Hw%arad saptawd daaconsiaivh TBE PrEREC] 3
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m xture 1's stirred room t enper at ur e hour s,

ter

i ce andltb@OIﬂpound)ﬁHelmllr diledls Mdi)of- Sé(da%Hét 7a$Q=,(da%Hbc5 90r ﬁeZHd}LﬁeiﬂJ@, phase
i S extnragat t [ ani ¢ phases extracted with
2N HCl 2%ﬁ(ﬁlﬁ’g?jttdrza ) %Eg ﬁégﬂz’ ]Ng%nq’ %Iﬁé oﬁgnﬁp phase is dried over

magnesi um sul phate, filtered, and the solvent renpved in vacuo to give the
g:DChS 400 MHz); 7.85(d, 2H), 7.30(d, 2H), 3.90 (t,
- , 1.60 (m 2H), 1.35 (m 2H), 0.90 (t, 3H).
Pr epar a.t-(3€Bhtﬂ2pheﬁy1$Gtchldko4pﬁdﬁah-1-oﬁél &65.0g,290 mmol) is dissolved in concentrated
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(500 g) is added, and the aqueous solution extracted twice with toluene. The organic layer is

washed with sodium bicarbonate, saturated aqueous NaCl, dried over magnesium sulphate.

After filtration, the solvent is removed in vaczo to give the title compound.

C Preparation 63: 6-Butyl-indan-1,2-dione 2-oxime

6-Butyl-indan-1-one (35.0 g, 186 mmol) is dissolved in methanol (250 ml) and brought up to
40 C. N-butyl nitrite (21.1 g, 205 mmol) is added dropwise, followed by the addition of
concentrated HCI (5 ml). The reaction is shown to be complete by TLC after 1 hour. The
reaction is brought to room temperature and the precipitate is filtered off, washed with ice-
cold methanol and dried to give the title compound. 1H nmr (CDCls, 400 MHz); 8.80 (br s,
1H), 7.80(d, 1H), 7.30(s, 1H), 7.25(d, 1H), 3.85 (s, 2H)}, 2.70 (t, 2H), 1.60 (m, 2H), 1.35 {m,
2H), 0.90 (t, 3H).

Preparation 64: 5-Butyl-indan-2-ylamine hydrochloride
6-Butyl-indan-1,2-dione 2-oxime (5.00 g, 23.04 mmol) is dissolved in acetic acid (75 ml) and

concentrated sulfuric acid (5 ml). 10% Pd-C (1.00 g) is added and the reaction mixture is

stirred under an atmosphere of hydrogen at 3 atmospheres. The reaction is shown to be
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gl ve the title conpound. 1H nnr (CDC13, 400 MHz); 8.50 (br s, 3H), 7.05(m
1H), 6.95(m 2|—2 400(m 1H) 3.25(m 2H), 310(m 2H} 2.50 (t, 2H,
150(et eldi y1)-gthyl 2

2- (4- AFFHQ; frg?glohnc?}srﬁ%#ar%frgﬂﬂzq4%hﬁolp§{eﬁylPUt%ﬁﬂ]- ﬁa;a%c I&la edrt-bh 15%@0und

is prepare no- et ["am he rocedure o
01/ 421932 prieiceshyre ¢ s tydet e@r@rsgroal SQIﬂ}lES!ﬁﬂéQ?b NQJ-‘H) 7445M3 br s,

@h—% 3. 30 (m 2H) 2.70 (m 2H), 1.40 (s, 9H). Preparation
66 [2(?9+ /reroélil |n)1 -phenyl)-ethyl]-carbam c acid tert-butyl ester The

title conpound is prepar ed from [ 2-(4-Am no-phenyl)-ethyl]-carbam c acid
tert- b"f’trgplaratlgneé’/’ 2-(4-Pyrrolidin-1-yl-phenyl)-ethylamine
The title compd is prepared from [2-(4-pyrrolidin-1-yl-phenyl)-ethyl]-carbamic acid tert-butyl
ester by a procedure analogous to that of WO 01/42193. 'H nmr (CDCls, 400 MHz); 7.10 (d,
2H), 6.55(d, 2H), 3.30 (m, 4H), 2.90 (¢, 2H), 2.65 (t, 2H), 2.00 (m, 4H), 1.50 (s, 2H).

The title compound is prepared by the procedure of WO 01/42193.

Preparation 69: Cis-Bicyclopentyl-2-ylamine and trans-Bicyclopentyl-2-ylamine

The title compounds are prepared from bicyclopentyl-2-one by procedures analogous to that
of R. Hutchins et al J. Org. Chem. 1983, 48, 3412-3422.

The title compounds are prepared from Bicyclopentyl-2-one by the procedures of S. Hartmann
et al Eur. J. Med. Chem. 2000, 35, 377-392.

Preparation 71: Cis-2-Phenyl-cvclopentylamine



by a procedure anal ogous to that of G Verardo et al Synthesis (1999)

No. 1, HhscAQ26MB/HOESH) me 291 (MH). Preparation 67: 0" JAN 2007
2-(4-Pyrrolidin-1-yl-phenyl)-ethylam ne The title conpd is prepared from

[ 2- (4-pyrrolidin-1-yl-phenyl)-ethyl]-c¥rbamic acid tert-butyl ester by a
procedure anal ogous to that of WO 01/42193. 1H nnmr (CDC13, 400 MHz); 7.10
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henyl arthatof - R.-Fhitokin$ etetl fa@eg. Clitte 1083, 48, 3613423 i s prepared by the
procedure of WD 01/42193. Preparation 69: G s-Bicyclopentyl-2-ylam ne and
trans- B| cycl opentyl 2-yl am ne The title conpounds are prepared from

b| cycl doen X b apxatgbus to that of R Hutchins et al

Tl ird j
(1R 2ROR ?v&r‘aﬁarﬁswm Ehlgrrli%rlﬁ‘i Zr4 SRR is plased in 2 fopcmich THE o
title qoopalhsisdeane aﬁﬁ@lphére(ﬂ)f Argon. Bldppeﬂ @piedidy(1.20 gne0 Mmélhi added esiites of
S. Hartmann et at . Eur Med. Chem @%0%@35 gé? 392. Pr e&argtbon 71_:

G s-2- ﬁmpwerwéﬁfwaﬁr%n ERIREIHUEIOT SApinpgss-dqylepeniqne 65He (%80 8he titl e
CO”DOUrl@O'rﬁrrﬁDQ@ﬂ{eﬁQdcﬂédOdfbngE%Mth&h‘@&h@ R HeadtUaniYuR iOGRd KFoaRal ogous
to that of R Hutchins et al 19 em 1983, 48, 3412-3422.
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m ) under an atnosphere of Argon. @é 1odi d g,
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othe e reaction mxture i's sti ure
hour s dheh cshiquahcdreatopiaphy ésilicas abéldx:alm'mthyrh avecdte dPild Fsoinn(CHEamd wat er
(200 mMy4.8 d t xture is extracted wwth ethyl acetate (2
x 200 r#lﬁzgr‘fg&pfshelq qg%dnﬁgﬁ ggr;ﬁ}s washed with water (150 m) and brine
(150 nl), dried over MySOH4, flltered and the solvent renoved in vacuo. The
title conpound I ourrfrcatlon by flash colum
chr onat*6gFAPH5 KLY OREMARM% t hyl acetate 10:1). |H nnr (CDCl s,
400 Mdpps P@CQﬂlz(ﬁ( 103['9 g, % %9}09)()5 i)Iﬁlced]-&"Q ﬂasErvﬁﬂﬁfo@ﬁdn@ NS0’ &l). Trans-2-
2- Cycl ohexyl - cycl opent anone 20% PCC- A]] (,2103. 96.42 mmol ) is placed
in a fl(§’§1P¥WY1'rFY‘EIBP%ﬁ§’l %6 m§ 1A1-,:rgplg)£sadde wit vxgorous stirrng and'the

reaction mixture is stirred at room temperature for 18 hours. The reaction mixture is filtered

through Celite and the solvent removed iz vacuo. The title compound is obtained after
purification by flash column chromatography (silica, iso-hexane / ethyl acetate 10:1). 'H nmr
(CDCl;, 400 MHz); 2.35-1.00 (m, 18H).

(., Preparation 74: {{1R 2R})-2-Cyclohexyl-cyclopentyl}-{(R)-1-phenyl-ethyl}-amine
2-Cyclohexyl-cyclopentanone (4.00 g, 24.10 mmol) and D-(+)-a-phenylethylamine (3.50 g,

28.92 mmol) are placed in a flask with 1,2-dichloroethane (15 ml) and acetic acid (1.73 g,
36.14 mmol). Sodium triacetoxyborohydride (7.66 g, 36.14 mmol) is added and the reaction
mixture is stirred at room temperature for 48 hours. The reaction mixture is quenched with
0.2M NaOH (200 ml) and the organic layer is washed with water (150 ml) and brine (150
ml), dried over MgSOs, filtered and the solvent removed in vacuo. The title compound is
obtained after purification by flash column chromatography (silica, iso-hexane / ethyl acetate
20:1). 'H nmr (CDCh, 400 MHz); 7.40-7.20 (m, SH), 3.80 (q, 1H), 3.20 (¢, 1H), 1.90 (m,
1H), 1.80-1.15 (m, 18H), 1.05-0.80 (m, 3H).

Preparation 75: (1R,2R)-2-Cyclohexyl-cyclopentylamine



Cycl ohexyl - cycl opentanol (5.40 g, 32.14 mmol) is added with vi gorggs‘m o0
stirrng,and &g pbRACtion mixture is stirred at roomtenperature ﬂsi
hours. The reaction mixture is filtered through Celite and the sol vent
renoved in vacuo. The title conpound i¥ obtained after purification by
flash col um chromat ography (silica, iso-hexane / et hyI acet ate 10 1). 1H
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m xture i s st mtengeraturefor 48 hours. The reaction n xture
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sol ven rem)ve I N vacuo. | e conmpound obt al ne
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Pr epar & 7omyAHY 1R 2R) - 2- Cycl ohexyl -cycl opentylamine 1 0 AN 1007 Case
4-32610A1 HO 61 37

((1R, 2B) - 2- Cycl ohexyl - cyel opent yI )- ((R) - 1-phenyl - et hyl)-amne (2.10 g, 7.75
nmol ) iPse ad:hﬁcﬁﬁ?ﬁ/ HIRP heh ~oatlgl- ] edmiiné 1 ) under an

Lot P Aedidgecmsing @ra‘?%/%%?mn ﬁwigdui%f 'ai“#ﬁ%g%ﬁ% Piovs of eshrigens 2075

at nospler89. puHiRatiGa6Y Nk doﬁuﬁxhél%nfaﬁbé?@lﬁqméﬁisﬁ: K¥add CetBfItRE atelB): OUr S.
The catal yst is LI |tered off and the_solvent renoved in vacuo. The reS| due

i s par'th M6 iddChet MR £AP-dr-dhst ThRe3 6260, AH), fb (. ), Nl 25 mi
The or gaqyj G, hﬁ?(ejm i, MRS hed- 186 (iny\aatigr, £olE0 2H) 1204s bitNe.90%almy.) . dr i ed

over MySO4, ‘tered and the solvent renpved ih vactuo to give the title
conpound. 1H nnr (CDCI 3, 400 WMHz); 3.30 (m 1H), 1.80- 0.75 (tn, 20H).

Pr epar ég@pag& 74, gm 21{] "Z’ttﬁngcIEHBﬂe)méa% R.2R) - 2-o-tol yl -cycl opentyl ) -am ne
tif conpounad IS prepar usi'ng procedures anal ogous to those of
Pr epar aﬂtR)dnEheml -7Byl)- ((711{ %ﬁh)eﬂ-pttplyi e peowl)b%mmb §65S gof.0mmol) ondissolyed phy
( silic hm qu I t ﬂ%ﬂﬂ l%—ﬁ
" 40-7. 96113?1161 { rnﬁ é’né(éE ¥ ac rglg%ﬂég a:l‘l)atT gentg_fd(rg% % C Wﬁb B) is
added and the reaction mixture is stlrred at room temperature under an atmosphere of
hydrogen at 1 atmosphere. The reaction is shown to be complete by TLC after 18 hours. The
catalyst is filtered off and the solvent removed in vacuo. The residue is partitioned between
) dichloromethane (200 ml) and 0.2M NaOH (200 ml). The organic layer is washed with water
C (150 ml) and brine (150 ml), dried over MgSQOau, filtered and the solvent removed in vacuo to
give the title compound. 'H nmr (CDClz, 400 MHz); 7.20 (m, 1H), 7.10-7.00 (m, 3H), 3.50
{m, 1H), 3.15 (m, 1H), 2.25 (s, 3H), 2.05 (m, 2H), 1.85 (m, 1H), 1.75 (m, 1H), 1.60 (m, 1H),
1.45 {m, 1H), 0.65 (broad s, 2H).

Preparation 78: 1-Ethyl-3-(2-methyl-allyl)-benzene

Magnesium (0.32 g, 13.49 mmol) is placed in an oven dried flask under an atmosphere of
Argon. THF (30 ml) is added followed by a catalytic amount of iodine. 1-Bromo-3-
ethylbenzene (2.08 g, 11.24 mmol) is added and the reaction mixture is gently warmed to.
initiate the reaction. The reaction mixture is stirred at room temperature for 18 hours. Copper
bromide dimethylsulfide complex (0.23 g, 1.12 mmol) is added followed by the dropwise
addition of methallyl chloride (1.53 g, 16.87 mmol) (exothermic). The reaction mixture is

stirred at room temperature for 4 hours and quenched with saturated ammonium chioride



2.40 (s, 3H, 2.10 (m 1H, 2.00-1.80 (m 3H), 1.50 (m 2H), 1.20 ?] JNI-?
0. 90 ( dcase3tB26104PrORRr ation 77: (1R 2R)-2-0-Tol yl -cycl opentyl am ne JAN 7007
((R)-1-Phenyl -ethyl)-((1R 2R)-2-o-tol yI cycl opentyl)-anine (1.55 g, 5.56
mmol) is dissolved in nethanol (100 8) and acetic acid (2 m) under an
at nosphere of Argon. 10% Pd-C (0.40 g) is added and the reaction m xture

IS sti rr

at m)spher €. %Eé??éggﬁwﬂtﬁéqu ﬁ%}m’%@? o %)l{n%ﬁ@[h g&:‘éte (fﬁ(_)gbﬁ'lf El w%‘éeii&our s. The
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corrpounﬂI 1H nnr (CDCI 3, 400 MHz); 7.20 (m 1H), 7.10-7.00 (m 3H), 3.50
(m 1H)73.15 (m 1H), 2.25 (s, 3H, 2.05 (m 2H), 1.85 (m 1H), 1.75 (m
1H), 1. 60 (m 1H), 1.45 (m 1H), 0.65 (broad s, 2H). Preparation 78:
1-Ethyl -3-(2-nethyl-allyl)-benzene Magnesium (0.32 g, 13.49 mml) is placed
in an oven dried flask under an at nosphere of Argon. THE (30 ml) is added
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acid (1 m). 1-Ethyl-3-(2-nmethyl-allyl)-benzene (400 ng, 2.50 mmo ) S
added df rse and the reaction mxture is stirred at roomtenperature for
18 hours. The reaction mxture is quenched with ice and partitioned
betvveenP et hyI acet ate (100 rlrl1 }?ndl V\I/a{ ?lr (10}0 gﬂ] The

reparation 80: Benzyl-[2-(3-et

N-{2-(3-Ethyl-phenyl)-1,1-dimethyl-ethyl]-benzamide {300 mg, 1.12 mmol) is dissolved in
THF (2 ml). Borane-THF complex (1M in THF) (3.37 ml, 3.37 mmol) is added and the
| reaction mixture is refluxed for 48 hours. The reaction mixture is quenched with concentrated

C, hydrochloric acid {1 ml) and stirred at room temperature for 30 minutes. The reaction mixture
is partitioned between ethyl acetate {100 ml) and 2M NaOH (100 ml). The organic layer is
washed with water (100 ml) and brine (100 ml), dried over MgSQs, filtered and the solvent
removed 1 vacuo to give the title compound. H nmr (CDCls, 400 MHz); 7.50-6.80 (m, 9H),
3.15 (s, 2H), 2.60 (s, ZH), 2.45 (q, 2H), 1.00 (t, 3H), 0.95 (s, 6H),

Preparation 81: 2-(3-Ethyl-phenyl)-1.1-dimethyl-ethylamine
Benzyl-[2-(3-cthyl-phenyl)-1,1-dimethyl-ethyl}-amine (220 mg, 0.87 mmol) is dissolved in
methanol (50 ml) under an atmosphere of Argon. 10% Pd-C (50 mg) is added and the reaction
mixture is stirred at room temperature under an atmosphere of hydrogen at 1 atmosphere. -
The reaction is shown to be complete by TLC after 18 hours. The catalyst is filtered off and
the solvent removed in vacuo. The residue is partitioned between dichloromethane (50mL) and

water {50 ml). The organic layer is washed with water (50 ml) and brine (50 ml), dried over



organlc | ayer is washed with saturated sodi um hydrogencar bonat e (1ngmNh%7
wat er (00 4¥kioasAaBG:0rine (100 m), dried over My504, filtered and th

sol vent renoved in vacuo. The title conpound is obtained after
purification by flash colum chronatogwhphy (silica, iso-hexane / ethyl
acetate 10:1). 1H nnr (CDC13, 400 N+E) 7.65(m 2H), 7.50-7.40 (m 3H),
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MgSQs, filtered and the solvent removed in vacuo. The title compound is obtained after

purification by flash column chromatography (silica, iso-hexane / ethyl acetate 9:1). ). 'H nmr
(CDCls, 400 MHz); 7.55 (m, SH), 7.35-7.15 (m, 14H), 4.45 (d, 1H), 4.30 (d, 1H), 3.55 (m,
1H), 3.00 (m, 1H), 1.85-0.60 (m, 7H).

Preparation 84: Trans-2-(4-Chloro-benzyloxy)-cyclopentylamine
Trans-2-(4-Chloro-benzyloxy)-cyclopentyl-trityl-amine (383 mg, 0.82 mmol) is dissolved in

ethanol (1.6 ml) and dichloromethane (1.5 ml). Concentrated hydrochloric acid (0.1 ml) is
added and the reaction mixture is refluxed for 1.5 hours, allowed to cool and the solvent
removed in vacuo. The residue is partitioned between ethyl acetate (50 ml) and 2M
hydrochloric acid (50 ml). The aqueous layer is basified to pH12 with 2M NaOH and
extracted with ethyl acetate (3 x 50 ml). The organic layer is washed with water (50 ml) and
brine (50 ml}, dried over MgSOy, filtered and the solvent removed in vacuo to give the title
compound. *H nmr {CDCls, 400 MHz); 7.15 (m, 4H), 4.40 (d, 1H), 4.30 (d, 1H), 3.40 (m,
1H), 3.10 (m, 1H), 1.80 {m, 2H), 1.60-1.40 (m, 3H), 1.20 (m, 1H).
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and t hél %éﬁb%ﬁmme%mntaﬁ%@@ﬂ@ﬁfﬂw@ (8 & A& 78 mmel), Rivhalis aaliydrids (Aph76

d
g C'fgl? % A #993 '}ﬁt'ﬁ%lé afd éﬁsdf%pﬁmme‘h 9 g 87. éﬁ}ﬂmtﬂ&;ﬁ% dﬁ%ﬂd Hh ﬂa§< C%giel(égteélz éli?)A/

HO 61 10 13%@ ﬂ)gi‘eacngn msélpmnappﬂ:@n:og@lete by TLC after 2 hours. The reaction mixture is

(59)- 240164 205 BN NG ORI AL ad o L AT MY L 2ol 0P 0POX

y- benZot i azol> e conp und
(S) - 1- (200 mi)t Theibrgayicdayes dpwaghest yvithewmatot ﬁJOQE! a@hl, Eaty [I\)aHCOs (l08rol) enthbriot  and

(1S, 28) - tyl,am,ne usin rocedur es | ogous to ,those
o pr oS oM RO Rt Uy BB r RS W 1Ry PR ind
(1R, ZSbbﬁermll dfee patifipaivhdsydlash ydinemhdhesma®graphy (silica, iso-hexane / ethyl acetate

1:1). 'H nmr (CDCls, 400 MHz); 7.85 (m, 2H), 7.70 {m, 2H), 4.50 {(m, 1H), 4.30 {(m, 1H),

=1SOPFrOpPO.

2.95 (d, 1H), 2.45 (m, 1H), 2.00 (m, 3H), 1.85 {m, 1H), 1.60 {m, 1H).

(15,2R}-2-(2-Hydroxy-cyclopentyl)-isoindole-1,3-dione (7.50 g, 32.47 mmol) is dissolved in
dry DMF (15 ml) under an atmosphere of argon. The solution is cooled to 0°C and sodium
hydride (0.78 g, 32.47 mmol) is added. The reaction mixture is stirred at room temperature
for 30 minutes and then cooled on ice. Benzyl bromide (6.11 g, 35.71 mmol) is added.
dropwise and the reaction mixture is stirred at room temperature for 18 hours. The reaction is
shown to be complete by TLC. The reaction mixture is partitioned between ethyl acetate (200
ml) and water (200 ml). The organic layer is washed with brine (100 ml), dried over MgSQa,
filtered and the solvent removed in vacuo. The title compound is obtained after purification by
flash column chromatography (silica, iso-hexane / ethy! acetate 10:1}. 'H nmr (CDCl3, 400
MHz); 7.80 (m, 2H), 7.65 (m, 2H), 7.10 (m, SH), 4.65 (q, 1H), 4.50 (d, 1H), 4.35 (d, 1H),
4.00 (g, 1H), 2.70 (m, 1H), 2.00 (m, 4H), 1.50 (m, 1H).



The title conmpound is prepared fromby the procedure of Schaus, Scott

Lar r ow,, J%)é 501,;*/}1(% obsen, Eric N. Practical Synthesis of Enantiopul dAN 2ﬂU7
Cyclic 1 i‘m no cohols via Catalytic Asynmetric R ng Openi ng of Meso
Epoxi des. Journal of Organic Chem strw1(1997), 62(12), 4197-4199. C
Preparation 87: (1S.2R)-2-(2-Hydrox3-cyclopentyl)-isoindole-1 3-dione

(1R, 28) - 2- Ani noc’ clogeni nol hydrochloride (10 g, 72.73 mmol ), phthalic
anhydr EsRaatigns: . ST CYSIOpeRiYIanyng opyl am ne (11.26 g, 87.27 nmol)
are pl @pseﬂm-ﬂ gséﬁﬁwlo&a&@twdsoﬁdmé@mnér hsozearls Qﬁlnblﬁ’) isSNelign be

Tete by TLC after 2 h Th t d t | and
S par EFOFLAZA b AR GaNy PO deat ADEpODOP AT RS IRy TBETberh & A0

(200 mrr)molTQl% RA932h8 tﬁ%%tldn%nm@re%&éu BRbHoutsl AfIwEd o cotAlanyNehilid B

(100 M) and brine (100 m ), dried over I\/gSO4 fi 'tered and the soI vent
r ermvedrq filtsred off and ke &qqunérmdumaw Thetesidve is pertidenediherweanathdn by

[ ash RGP B £ (0BG YRk R | GRS phig)) LM

T SRR A St A m?‘%a:‘“‘%‘?ﬁ%fsf eroad one

.(18 2%) lzﬁnel-@ﬁ? ijl%élfglogere%y rtlzﬁséél&r(]%“f%gi&g %’ﬁéve(d;mgﬁc toS‘gZV * mol )

5 CooLeg {0, OTC and. Sofi pm ylrde 8"“‘“""”’“"’“‘2‘“’% 2 S 5‘”2‘84 e

reacti éﬁqu#)xf‘gggdi @‘d%ﬁ?‘%r Eg]ﬂéﬁy ?8@%%%%3&%@ z%)fipgg%’ m&g}g nH{} hen

cooled on ice. Benzyl bromde (6.11 g, 3't5é71 nmol ) ifs adggdhou(r:l;op\{_\nhze and
nperature for

tZE reaction mxture is stlrred at

ctie ation k1 R4S)2-Benzylg Ayleminte reaction mixture is

partit Hapede Q@ﬁl\’:\@@ﬁﬁ ﬁtﬂ}é’ﬂar@cpﬁ%ﬁlt(qs (Z%QQ Aﬂr)oc?é)&be“@atn%[ h'ﬁd?r@&lmlale usthe Organic
| ayer i s washed with brine m, over |tered and the

sol venprocsawreeanilegapsde d‘lOSWﬁéPﬁP@IaélO@b%cﬁYn@d| &. tIHIilH&P(élB:t"é}O Mz i cati on

by flg I r I [ t t 0:1).
by 11 fég[@)zﬁsnggh (m@w @gg&. §6)14. Fgﬁ 180 ‘?%@%ﬁ”g*”%“ f‘ﬁ?éﬁ?@(q}l

(g, 1HLH)A2.30( leLI-JDOO&n%-IIdSOlGﬂ) 1HM.00 (g, 1H), 2.70 (m 1H), 2.00 (m
4H), 1.50 (m 1H). Case 4-3261 ON HO 61 10 JAN 7007 41 Preparation 89:
(1S.2R) - 2 Benzyl oxy cycl opentyl ani ne

is di s%olv din ( 75 n1) Acetlc aC|d (3 08 g 51 40 mml) and
hydrazMLyM 57 g, 51.40

The title compound is prepared from (R)-1-{4-tert-butoxy-2-isopropoxy-benzothiazol-7-yl)-2-

chloro-ethanol and (15,2R)-2-Benzyloxy-cyclopentylamine using procedures analogous to
those of Preparations 30 and 43. MS (ES+) m/e 499 (MH*).

benzothiazg]-7-yl)-ethanol
4-tert.butoxy-2-isopropoxy-7-(R)-oxiranyl-benzothiazole (13.2 g, 42.94 mmol) and (1S,2S)-2-

Benzyloxy-cyclopentylamine (10.68 g, 55.82 mmol) are placed in a flask with Diglyme (40 ml)
and the reaction mixture is heated at 115°C. The reaction is shown to be complete by TLC
after 17 hours. The reaction mixture is cooled and partitioned between heptane (200 ml} and
water (200 ml). The organic layer is dried over MgSQs, filtered and the solvent removed in
vacuo. The title compound is purified by crystallisation from isopropanol. MS (ES+) m/e 499
(MH?).



nnDI) are added and the reaction m xture is refluxed for 2 hours, blomed
to cool gg Gﬁgh#?g are filtered off and the sol vent removed in vh8dJaN M6fe
resi du&™¥ '%& i hed bet ween ethyl acetate (100 m) and 2M hydrochloric
acid (100 m). The aqueous layer is bagified to pH12 wth 2M NaOH and
extracted with ethyl acetate (3 x 50 m). The organic |layer is washed wth
brine 3100 m), dried over MgpSOH4, filtered and the sol vent renoved in vacuo
to gi vex les it conmpound. 1H nnr (CDCl 3, 400 MHz); 7.80 (m 2H), 7.65
(m 2H, 7.10 (m 5H), 4.65 (q, 1H), 4.50 (d, 111), 4.35 (d, 1H), 4.00 (q,
1H, 2.70 (m 1H, 2.00 (m 4H), 1.50 (m 1H) Preparation 90: (1R

2S) - 2- Bbn iqllocmyg exanaplepesmcsnaspesiallyipecferred eompﬁmmda ng fargulg bthat et 4lsoom

(1S, 2R nol hydrochl oride using procedures anal ogous to

t hose )8?‘%}3@@6% ‘?‘Jgﬁ?g@a 87 and 88. 1H nnt (CDCL3, 400 MHz); 7.80 (m
2H), 7.65 (m 2H), 7.10 (m 5H), WNe= (q, 1H), 4.50 (d, 1H), 4.35 (d, 1H),
4.00 (g, 1H), 2.70 (m 111), 2. QQJ(HI 4H), 1.50 (m 1H). Preparation 91:
(R -2-((1S. 2R) 2- Benzyl oxy- cyclopentylanlno) 1-(4-tert-butoxy-2-isopropoxy-
benzot hi azol - 7-yl ) -et hanol The ti4tl egconpound s prepared from

(R -1-(4-tert-butoxy-2- |soproenén__r. |azol 7-yl)-2- chl oro-ethanol and
(1S, 2R) - 2- Benzyl oxy-cycl opent e I ng procedures anal ogous to those
of Preparations 30 and 43. Ms (BS+) e 499 (MH#). C Preparation 92:

(R -2-((15 2S)-2-Benzyl oxy-cycl gpent yl am no) - 1- (4-tert-but oxy-2-i sopropoxy;
benzot hi azol - 7-yl ) - et hano

4- tert uﬂmtmyaﬁdi)ﬁomasphﬁyﬂn (lﬁ)feﬂmmgrtylble,hhamtlfddazfqirqaa(raﬁoxﬂbgng 42.94

xy-cycl o Ianlne 10. 68 5 |) are
o Pk hagbats ns b o e RS Bats e rosfeeny itad SV heat oo
at 115Che Eﬁﬁpﬁ:ﬁﬁﬁtdf@%air@les hawers dnal brepoeiakrel & fbae sAkC Thé dher dompainds. The
reaction mxture is cooled and partitioned between heptane (200 m) and
wat er @50H2 3Shyﬁﬁ§h§F§%ﬁ?kslayer is dried over MyS04, filtered and the
solvent renoved in vacuo. The title conpound is purified by
crystallisation fromisopropanol. NB ESt) me 499 (MH). 10 iﬂN%ﬂ%ﬁRﬂ
Case 4-32610AI HO 61 42 Exanples 1 TABLE Trne foll ow ng exanpl es concern
especially preferred conpounds of forrmula | that are also conpounds of

formuila X1 5= T X MS [MH]+
1 HO\C/ °© 479
) N 343
|
3 HO\C/ . cH, O-CHJ 375
| 5
C, 4 HO\C o CH, 387
| /\m
5 [ <, 373
i NQA/

—C)

§ | Mo ' on, 399
CH,
5 | Fox_~ 373
I /\/@\/\
. CH3




HNX T S~ X1l ON H OH wherein T and X are as shown in the follﬁ Ng
t abl e, d; ﬂﬁ preparation being described hereinafter. The OV 007
al so shdWws rac(t)erl sing nass spectronetry data ( [MH +). The conpounds
of Exanples 1 to S and 8 are prepared s free salts. The ot her conpounds
are made as hydrochloride salts. TABLE 1 Ex. T X M5 [MH+ 1 HO-ci 479 2
HOii'E343 3H]? OCI;CINSd;lHOcI 943387 ~|CH85HOC_- ]9—|373 6

CHB 1 Q:,}jjg%z%ggzzd@aéﬁ 4-3261 QA HO 61 43 Exarrpl e 1:
roxy-2-12- F4- (4- phenyl - but oxy) - 12heny

OXY- /- ( 1- Nydr oxy-
et hyI arﬁaﬁgﬂlm@t bigﬁrk) (0. %&leeﬁéqsltmrEQWJsz tgresofmgionanfi 7 uﬁ%r(bpwzc(% -ot-t+-phenyl added
Dot ovy AT AT Y o S Aok PRSI e 02 i

one (0.f28mig)acid{10 ml) at room temperature. After 1 hour the catalyst is removed by filtration

and the filtrate partitioned between CH3;CO,CH,CH3 and aqueous NaHCOs. Evaporation of
the CH3CO,CH>CH3 layers and recrystallisation from hexane / CH3CO,CH2CH3 gives the
title compound. MS (ES+) 479. '

Example 2: 4-hydroxy-7-[1-hydroxy-2-(indan-2-ylamino)-ethyl}-3H-benzothiazol-2-one

This compound is prepared from the product of Preparation 15 by a procedure analogous to
( that of Example 1. MS (ES+) 343.

ethyl}-3H-benzothiazol-2-one
The title compound is prepared from 2-{benzyl-[(R)-2-(4-methoxy-phenyl)-1-methyl-ethyl]-

amino}-N-methoxy-N-methyl-acetamide and (2-tert-butoxy-5-fluoro-phenyl)-thiocarbamic
acid O-isopropyl by following procedures analogous to those of Preparations 10, 11 and 12
and Example 1. MS (ES+) 375.

benzothiazol-2-one

~ The title compound is prepared from 2-{benzyl-[2-(4-isobutyl-phenyl)-ethyl]-amino}-N-
Cf methoxy-N-methyl-acetamide and (2-tert-butoxy-5-fluoro-phenyl)-thiocarbamic acid O-
isopropyl ester by procedures analogous to those of Preparations 10, 11 and 12 and Example
1. MS (ES+) 387.

benzothiazol-2-one

The title compound is prepared from 2-{benzyl-[2-(4-isobutyl-phenyl)-ethyl]-amino}-N-
methoxy-N-methyl-acetamide and (2-tert-butoxy-5-fluoro-phenyl)-thiocarbamic acid O-
isopropyl ester by procedures analogous to those of Preparations 10, 11 and 12 and Example
1. H nmr (MeOH-d4, 400 MHz); 7.16-6.97 (m, 4H), 6.86 (d, 1H, = 8 Hz), 6.65 {(d, 1H, ] =

' 8 Hz), 4.87-4.85 (m, 1H), 3.20-3.12 (m, 2H), 3.10-3.02 (m, 2H), 2.89-2.87 (m, 2H), 2.49-
2.44 (m, 2H), 1.57-1.46 (m, 2H), 0.84-0.79 (m, 3H).



formc acid (10 m) at roomtenperature. After 1 hour the catalyst is
removed, by bibkfiat kon and the filtrate partitioned between CH3COACHI&HEN
and aqueous NaHCO3. Evaporation of the CH3COR2CH2CH3 | ayers and
recrystallisation fromhexane / CH3CO2€H2CH3 gives the title conpound. M
(ES+) 479. Exarrple 2:

t - 3H.benzot hi ; -2-one
oxv-%lfrqu n!ﬁpﬁé. Ylf;?l#ﬁ—f-gll y==a- procedure

anal Og(buﬁzdﬂﬁaz(ﬂ-hadne(}fxdmmﬁd% 1 I\/S (ES+) 343. Exarrpl e 3

4- hyd 4-neth th
et my/l {?g i’v&%czéi fs- a%d%fﬁagfmé ﬂﬁeggésgé‘ﬁ‘ﬁ&?gzﬂ]% %‘“r“é e(é HerfyhP%enﬁ)-
2-{ ben%my“l]l;a(nlﬁ})o]zl-@ﬂ-téi‘mﬂi@ﬁ ﬂﬁ%iﬁbaxylbéﬁﬁéﬂﬁﬂzoﬁﬂﬂ)Le]thanol (4.00 g in formic acid

am no} - N- met hoxy- N- net hyl - acet ani de and
( 2- t er 12pmatyoomempgratsn Hian - dilgatanped exporntion sivsthpiprmate splsi | owi ng
%O?Eg I’ﬁ%lfgra%%(gg%a Hoﬁhﬁé’@ﬁﬂ 0&eater: ‘M?@ﬁt('lo R, thtedlitB oot Suridinzr@ap! € 1.
dr oxy- 2nd ﬁlt(eneduhgoﬁﬂwphp:he nwljoveqdynylcani, AV EEChip BrzQKILO tydkis odddeandli the- one

The ti
2-{ bentzS&?er[Ctgg%%di g?'fdﬁ‘?gﬂény ?_lééﬁhwa]tqdawﬁ%ﬂrl] Stjh_ykﬁxce_tuz}tc, filtered and dried. MS
met hox YEN) me'e h3/43- (Mldt)am de and (2-tert-but oxy-S-fl uoro-phenyl)-thiocarbamc

acid O- isopropyl ester by procedures anal ogous to those of Preparations
10, 11 and 12 and Exanple 1. M5 (ES+) 387. Exanple 5: 4-hydroxy-7-11

hydr OX Ex2mple-7: 4-lpidegy- Ménﬂh)vdﬁim-mﬂﬁgbgﬂt@gh&lj@ﬂﬁldﬁﬁﬁaQéthy' 13380-- 2- one The

itle und . i
y ben%&&%@é .%'@w Iac g*.!i!éi%yl) et hyl ] - ami no} - N-

et hoxyrhbhifle thibodetis %B@ﬁiﬁzdaﬂﬂ&n( ? 1-e4-terDbhOXY- ZSSJﬂer?é)E}’ mga&ha)mmwgczar bam ¢
u

acid O-_isopropyl ester, by procedures anal ogous to _those of Preparations
10, 11 <hlesr-athandl bymrasadress apalogonsimthesyobbreparationy 3fapy 31anddxgmple ¢ m  4H) |
6.86 (qus idd. ,]1/3-333?@%)6 65 (d, 1H, J = 8 Hz), 4.87-4.85 (m 1H),
3.20-3.12 rn 0302(m 2H), 2.89-2.87 (m 2H), 2.49- 2.44 (m
2H), 1.57-1.46 (m 2H) 0.84-0.79 (m 3H). Case 4-32610A/HO 61 10 JAN 2007
44 Exapple Q: . : .

4- hydr OXy- 7- y y propyr-pheny etnyl}-3H
benzot Bigeol - 2- one hydrochl ori de Pal | adi um bl ack (5 g) i s added portionw se

to a Sqihg&iitl(e)@ox%%o&n%) is prépgre%zﬁl [Zg[b(zé]%y?-ffg% etﬁ)nglrllgalr)a-yl)-amino]-N-methoxy—N—

methyl-acetamide and (2-tert-butoxy-5-fluoro-phenyl)-thiocarbamic acid O-isopropyl ester by

procedures analogous to those of Prep. 10, 11 and 12 and Example 1. MS (ES+) 399.

C benzothiazol-2-one hydrochloride
The title compd is prepared from (R)-2-{benzyl-{2-(3-propyl-phenyl)-ethyl]-amino}-1-(4-tert-
butoxy-2-isopropoxy-benzothiazol-7-yi}-ethanol by a procedure analogous to that of Ex. 6.

Examples 10 to 47

The following examples concern especially preferred compounds of formula I that are also

compounds of formula XIII



et hyl]-am no}-1-(4-tert-butoxy-2-isopropoxy-benzothiazol -7-yl) - etqﬁp

(4.00 @h&93ﬂﬁdﬁhﬁ)ép'd (25 m) at roomtenperature. After 1 hour, JAN 2007
filtration and evaporation gives the formate salt, which is di ssol ved in
boiling ethyl acetate : MeOH (1 : 1), 4reated mnth decol ouri si ng charcoa
and filtered hot. The solution is allowed to cool, 1 MHO in EtzO (10 m)
is added and the solvent is rempyed jn vacuo. The solid is triturated with
ethyl acetate, filtered and dried? (ES+) me 373 (MHF). Exanple 7:

4- hydr oxy- 7-{(S) - 1- hydr oxy- 219Q. (4} pr oyyhenyl ) - et hyl ani nol --et hyo- 34
benzot hi azol - 2- one hydrochl orid¢ The title conpound is prepared from
(5)-1-(4-tert-butoxy-2-isopro -begzothiazol-~iyl)-2- chl or o- et hanol by
procedur es anal ogous to those Rrep rations and 31 and Exanple 6. M5
(ES+) me 373 (MHO . Exanpl e 8:
7-[2- (5. 6-di et hyl -i ndan- 2-yl an®) - Nhydroxy et hyl ] - 4- hydr oxy- 3H benzot hi az
ol - 2-one The title conpound is prepﬁred from

2- [ benzyl - (5, 6- dlethyl-lndan 2-9H) - am no] - N—nethoxy N— nethyl acetanide and

(2-tert-butoxy-5-flu héﬂ 1)-thiocarbamc acid O ro ester
pr oc ed HheEsi Xﬁpg ?at R 6&8%%15 f simpvppin Taple 3 belgywy ﬂ@zn@t 8 EEB‘??QP’@U?“ VB
(ESH) %%%% d@&ﬁﬂm ﬁer%naf%éﬁyﬂ{eoc%bﬂ'e st{)(s&wg-characterlsmgsmass spectrometry data

ydr oxy- 2 3- propyl - phenyl) - et hyl am nol - et hyl } benzot hi azol - 2- one
hydr oc Kn[MHi*de Thi sompetedsed Fiydmipkes g apdriédo LB @ng prepared as formate salts, The

(R~ 2 Lhepeshabnd :26eMh BBl W] - A BoLdndihehin

but oxy- |sop OpoXy- benzot hi azo a proce u?%wgﬁgfogous to
t hat omdexof fny PrEpaapdresof sirtiog damfdrends dethidend a’cg)vexlm’tph‘essedoopeapareed;pe0| ally
I 1

preferred co ds_of formula | that are also conpounds of fornula Xl
Case ATIRTTA OIS BYMPls S AN 2007 45 KX HO S XI1 1 >20N H  OH

- Compounds are analysed by high performance liquid chromatography (hplc) with mass

spectral detection and "R. Time" represents the retention time for the compound with “MS”
as the base peak from the mass spectra of the component eluting at that time point, from
either a; CHROMOLITH RP18 SPEEDROD™ chromato-graphic column of dimensions 50 x
4.6 mm with the eluent system; A = 0.1% HCOOH in water, B = 0.1% HCOOH in
acetonitrile, 5 to 25% B in 2.5 minutes at 3 ml/min at 25¢ C, or, where the reading is followed
by an asterisk®*, a CHROMOLITH RP18 SPEEDROD™ chromatographic column of
dimensions 50 x 4.6 mm with the eluent system A = 0.1% TFA in water, B=0.1% TFA in

acetonitrile, 0 to 95% B in 2.5 minutes at 3 ml/min at 25° C.

TABLE 2

X Prep. R. MS
Ex. ' Time [MH]+
10 CH, 39,40 1.26 405.10

11 43 1.30 358.95

SO
CH’><:§©
12 on, 37,38 | 145 | 387.05
/\/QCCH3
/\/@CH
CH

13 2 41, 42 1.6 415.03

<]



wherein X (of fornmula R1I-Ar-Rz) is as shown in
prepar gt i gn, Lej g pfescribed hereinafter-: The
characterising mass spectronetry data
12 and 16 to 18 are prepared as fornat4 salts.
made as trifluoroacetate salts.

nore of any Pr

" _Pr ep.

r

([MH +) .

efers

The

Tabl e 2 bel ow,
tabl e al so shows
The conpounds of Exanpl es
ot her conpounds are
to the nunber of one or

t he net hod of

10 JAN 2007

hat are used

to prepare the-i : % by hi gh
performance |i gt ecti on and
"R Time" repr S thereténtionti M5" as the
base peak fron mass sp of the c tinme
point, from 4gith a; CH TH_RP18 SPEEDROOTM chr gnmat o- gr aghi ¢ col um
of dinensions {50 xj 4:6 ththe®B ught systlem A = 0.1% HCQOH i n wat er,
B = 0.1% HCOOH i1e { acetoniixile, 5 to 95% Bsi n [2. 5551 nut 887.a8 m/mn at
250 C, or, whgre the readis foll owed by an asterijsk*, a ROMOLI TH
RP18 SPEEDRODIM chir orre sCohuif® of di mgnsi ons [50 x 4.6 fnmwith the
el uent system|A17 0. 1% TF n water, B 5 0.4°%0 TFA1kp |acefpgrpitrlile, O to
95% B in 2.5 i nutles at mn at 2SO |C. TABUE 2 X Hrep. R N Ex. Tinme
[ + 100 i ~dH 3 6" ) gy, !l oflCH| 11 / 43 1.30 3948.95 CH3CH3
12-cH 37, 38 I P87 05 CH 43 T CHar At 2216 435635 ho€f)  Case
4-32610A4 HO 41730 JAN 2 4641, 214%‘?7?95 1% 14893993 573 16 16
45 1.55 387. 19
C’ 19 /\/@/\/\ 50 1.58 401.12
- CH,
20 /\/@c&,‘ - 1.37 359.09
CH,
F -
21 G CH, 1.37 377.06
22 - 1.34 387.07
/‘Oi:/\)\ ~CHy
. )
23 @ - 1.55 451.12
p°
_ CH,
g 24 Mo on, - 148 | 40111
CH,
25 /\NQ - 1.39 359.08
26 /Y© - 1.28 345.05
CH,
27 /\/@ - 1.28 345.05
&hy
28 /\'/@OO - 1.48 423.09




CH, 17 49 1.63 403.1
401. 12 Guez-3bs16k a8y / ¢"3 1.37 359. 09
22 O 1.34 387.07
CH3 25 1.39 359.08 26 1.28 345.05
423.09 0 Case 4-32610A/ HO 61 10 JAN 2007 47 29 C'3 -

\ | O~ CH3 18 46, 47,

1.5 403.09 48 19 50
1. 3ﬂlbiﬁﬂlﬂ¥

1 CH 21 Hc CH, F -

UCH, 23 1.55 451.12 ~|

CH 24 HCCH3 1.48 401.11
CH7 27 1.28 345.05 CH3 28 :
1.35 359.06 30 -

1. 32 345.05
57,48

1—44-398—99—32H—31+3-345-6 CH-CH3
29A | ﬁ/\@ T f35 35906
30 /\/\@ - 1.32 345.05
31 /\/@[CI - 1.44 398.99

o}
32 w - 1.3 345.02
33 cH, CH, 55, 56, 1.53 387.08
57,58
34 cH, ~cu, 59 1.32 375.7¢6
35 cH, O\CHS 60 1.3 375.76
36 s 51, 52, 1.48 437.87
© O 53, 54
37 1 61,62, 1.55 398.9
38 G@ - 1.22% 342.86
39 /\/@ - 1.29* 344.87
CH,
40 /EC/\CJ/CW - 1.41%* - 358.99
41 /VQ - 1.47* 422.96
O

42 - 1.52* 364.96

:

5, 56, 1.53




34 OH3 'OH3 59 1.32 375.76 35 CH/ ~CH 60 1.3 375.76 3 | 36 j"3 51, 52
1.48 437..8%6m8 g6 37 ti \ 61, 62, 1.55 398.9 CH3 63, 64 38 C(r)r !l JANAHY
342.86 39 1.29* 344.87 CH3 40 H3C CH3 - 1.41 * 358.99 41 - 1.47* 422.96
00 42 G / | - 1.52* 364.96 Case 4-32680A/ HO 61 10 JAN 2007 48 43 CH3 -
1.73* 387.07 OCH3 CH3 44 CH3 1.52* 359.01 45 CH3 1.5* 364.97 Cl 46 ci

1.52* 400. 94 t59%—ect+—4F+~aa—IGp~466-93 {2':“"3* Bagp 14:

7-1(R)-2-12-(£-§r oXy- 3- math bedyl ) -let hyl ani ;loff 5%% ethyl 1-4-

hvdr oxy- 3HbenZzot hilazol - | v oacdt at e FaI I ad| um black (0.4 g) is

added portion-jw s n of (R) 2- {Benz -[ 2- (}4- et hoxy-3-

nmet hoxy- phenyl |y| i -d.II(I;HIU] —(#=tert=jbutoxy=2 1 ﬁ.ﬂ.ﬂ OPYLy P perjzot hi azol - 7-
ur é

yl)-ethanol (]0. 45 rmc acid (5im) at [ro6mt npera After 24
hours the cat gl yst |s r

- 1.5% 364.97

O
46 - | 152% | 400.94

-

47 ; 1.6% | 400.93
(25%)

M

hydroxy-3H-benzothiazol-2-one trifluoroacetate

Palladium black (0.4 g) is added portion-wise to a solution of (R}-2-{Benzyl-[2-(4-ethoxy-3-
methoxy-phenyl)-ethyl]-amino}-1-(4-tert-butoxy-?.—isopropoxy—benzothiazol-?-yl)-ethanoi
{(0.45 g) in formic acid {5 ml) at room temperature. After 24 hours the catalyst is removed by
filtration. Evaporation of the formic acid and purification by reverse phase chromatography
(ISOLUTE FLASH C18, 0-50% methylcyanide in water (0.1% TFA)) gives the title
compound. MS (ES+) 1_nle 405 (MH?*).

benzothiazol-2-one

A solution of (R)-1-(4-tert-Butoxy-2-isopropoxy-benzothiazol-7-yl)-2-(1,1dimethyl-2-phenyl-
ethylamino)-ethanol in formic acid (10 nﬂ) is stirred at room temperature. The reaction is
shown to be complete by LCMS after 48 hours. Evaporation of the formic acid and
purification by reverse phase chromatography (ISOLUTE FLASH C18, 0-50% methylcyanide
in water (0.1% TFA)) gives the title compound. MS (ES+) m/e 359 (MH>).

benzothiazol-2-one

Palladium black {0.4 g) is added portion-wise to a solution of (R)-2-(2-(3,4-Diethyl-phenyl)-

ethylamino]-1-hydroxy-ethyl]-amino}-1-(4-tert-butoxy-2-isopropoxy-benzothiazol-7-yl)-



filtration. Evaporation of the formc acid and purification by remrzﬁ
phase ghrasRi@giyly (1 SOLUTE FLASH C18, 0-50% net hyl cyanide in ¢ ZQG@. 1
% TFA)) gives the title conpound. M5 (ES+) W 405 (MH). Exanple 11:

7-[ (R -2-(1, 1- D net hyl - 2- phenyl - et hyl & no) - 1- hyry- et hyl ] - 4- hydr oxy- 3H
benzot hi azol - 2-one A sol ution of

(R -1-(4-tert-But - 2-,1 SOPL 0poXxY- benzot hi | -7-yl)-2-(1,1dinethyl-2-pheny
7 ot R PRSPt HePe PR oL PR AR B o o B rp ey gial s o dh
t enper st Rearatidie31)@610 ) lin fEmis BaS i) Lecompmptatdy. AfdYR4lidwes the8 hour s.
Evaporati.on.of the ,form c, aci.d and, purification,by revers hase
Chr DT R Shar S U ORGE st Skjb K Fog Al BEErHORIDAETES 1 06
TFA)) ﬂia\g@shrbhﬁus%@lﬂﬁr (@SODOVRELANE CE50-50% maflylcMidide inFrasnioel % dormic
7-1( R)-Z-;Z_—(B. 4-Di et hyl -&eng)lﬁ):-et hyl am nol - 1- hydr oxy-et hyl )-4-h dy
r ox W 334id)) gpy e fitlg rompoush MpAES R /B & WD 4 g) is added portion-wise
to a solution of (R)-2-{2-(3,4-Diethyl-phenyl)-
et hyl am no] - 1- hydr oxy- et hyl ] -am no}- 1- (4-tert-butoxy-2-i sopropoxy-benzot hi a
zol - 7-Thg cagpprangs gDExaples 3,45, 19 apdR2 200madeigsieg presedur¢gthabacanalbgens t he
pr oduc i 8 follow ng a procedure anal ogous to that of
Prepar%tt%tn&%g??%gélh@gég in formc acid (5 mM) at roomtenperature. After
24 hours the catalyst is renoved by filtration. Evaporation of the formc
aci d urifi Fon r r ph I- t oar aph I UTE FLLASH C18,
0 5006 W5 hesrads BEER st B 2038 2 GRS TR b R kot efar
conpoudirthlogdls (e} uselldn E&4mPl 1(1IMH) . The conpounds of Exanples 13, 15, 19
E&d 32 are made using procedures that are analogous to that used in

canpl e 10. The conpounds of Exanples 14, 20 to 31 and 33 to 47 are nmade
usi Ng 'PROEREPHREs bl Btanisles 16821 DHRUSadetisinggirottd s it B¥@mmilGzokd to that | The
conpounds _of Exanples 16 to 18 are nade using procedures that are anal ogous
to tha?sedﬁfkgﬂamhleﬂ%anpl e 12. Exanples 48 to 131 The foll owi ng exanpl es
concern especially preferred conmpounds of fornula | that are al so
conpounds of formula X Il wherein X (of fornula R-Ar-R2 or R-Y) is as
shown in Table 3 below, the nethod of preparation being described

her ei naft Slies 46 1AP! € al so shows

The following examples concern especially preferred compounds of formula I that are also
compounds of formula XIII wherein X {of formula R1-Ar-R2 or R=-Y) is as shown in Table 3
below, the method of preparation being described hereinafter. The table also shows
characterising mass spectrometry data ((MH]+). All of the compounds are prepared as
trifluoroacetate salts. "Prep.” refers to the number of one or more of any Preparations of

C_ starting compounds detailed above that are used to prepare the compound of the Example.

Compounds are analysed by high performance liquid chromatography (hplc) with mass
spectral detection and "R, Time" represents the retention time for the compound with “MS”
as the base peak from the mass spectra of the component eluting at that time point, from
either a; CHROMOLITH RP18 SPEEDROD™ chromatographic column of dimensions 50 x
4.6 mm with the eluent system; A = 0.1% HCOOH in water, B = 0.1% HCOOH in
acetonitrile, 5 to 95% B in 2.5 minutes at 3 ml/min at 25° C, or, where the reading is followed
* by an asterisk*, a CHROMOLITH RP18 SPEEDROD™ chromatographic column of
dimensions 50 x 4.6 mm with the eluent system A = 0.1% TFA in water, B = 0.1% TFA in

acetonitrile, 0 to 95% B in 2.5 minutes at 3 ml/min at 25° C,



characterising nmass spectronetry data ([N+ﬂ+) Al'l of the conpounds are
preparggc?isgoglgoféluoroacet ate salts. "Prep." refers to the nunbel0dAN @il
nor e any Preparations of 1 starting conpounds detail ed above that
are used to prepare the conpound of tle Exanple. Conpounds are anal ysed by
hi gh performance |iquid chromatography (hplc) with mass spectral detection
and "R Tine" represents the retentfgﬁ #IHE for the conmpound with "M5" as
t he base peak fromthe mass spectra Re conponent eluting at that tine
point, from elther a; CHROMOLI TH RP18 SPEEDRODTM chronatographlc col um of

di mensi ons 5§ A6 T LHXL he—etr et :’y?}e'i”] - n water, B
=.0. 1% HCOOH] acetonitrile, 5 to 95@6[ D /mn at 25
C, or, wher e+ i i ¢ | TH RP18
SPEEDRCD M ¢ wi gh the

cetonitrijfle, O to
"2@710#4"‘812_; 10 JAN 2007

el uent syste
95% B in 2.5

50 TABLE 3 X £ 1) a $5, 36 49 4
1.47 377.12 .09 52\ I\ 1 [-®
407.08 53 i 07 H|c cH 55|1.25 377.06
C | -.C85 u d

1.52 459.12

1.47 395.09

1.44 407.08

1.41 503.13

1.2 375.07

1.25 377.06

1.24 347.04

1.25 323.05 g% fo ot

1.25 361.06

25| 32106 | par ¢ oot

1.5 407.09




58HS, - 1.25 361.06 H59 HCCHa - 1.25 321.06 ? as (~ flS ¢~ CH 60 i
- 1. %a%_dzgl%}\%%4 32610A/ HO 61 10 JAN 2007 51 61 CHs CH, -1111g§AN 2007

339. 09 16 382.07 O0JNOCH3 63 - 1.5 421.1 64 CH, -
312.99 65 H3c CH CHs - 1.47* 339.04 $C H3 CH3 66 CH3 - 1.61 * 365.04 C H
3 CH3 67 CH3 1.26* 326.99 """ ~OXCH3 68 - 0.17 420.96 69 yNo - 0.18
434.96 A~ A NLrN 1 70 85 66 1. 25 30990 N 67 71 H O4 68 1.3 465 01 \ |
|/ 72 1.33* |38b.|s6 73M’ 351.04 | - 142 | 339.05
CH, :
2 - 116 | 382.07

0
/ON)LO/\CH
63 O - 1.5 421.1

64 NN e, - 1.17* 312.99
65 H,C._ _CH, ,CHs - 1.47* 339.04
CH,
CH,
(_ 66 CH, - 1.61* 365.04
, CH,
67 CH, - 1.26* 326,99
N0 e,
68 - 0.17 420.96
N

69 - 0.18 434.96
N

70 65,66, | 1.25 399.9

71 H | 68 1.3 465.01
/\/@N
72 CH, O - 1.33* 380.86

73 H, - 1.6* 351.04
CH, !

74 h - 1.45% 323.01




CH CH 74 b - 1.45 * 323.01 Case 4-32610A/ HO 61 10 JAN 2007 52 75 C

1.62* 2 1 ?]&)Z Jrm~J/HH C 1.62* 363.03 H3c 77 - 1.41* 320.9 “mj
78 1. 5§ 1%%68 0 €9 - 1.54* 401.01 o*~ 80 - 1.62* 415.02 81 - 12@%.
415.01 o_ 82 1.36* 334.99 83 1.3* 358.99 84 - 1.31 * 356.99 85 CH3
1.33* 324.99 cH CH, 86 HA - 1.49* 438.93 CH3 Case 4-32610A/ HO 61 10

JAN 2007 53,87 FF F-1.53% 472 Q4 CHs 88 - 1.41* 428 89
75 WCr ] - 1.62% ] 363.02
-
o
76 Ae » 1.62* | 363.03
G
e
77 /@ - 1.41* | 320.98
78 p . 1.55% | 401.01
th,:
¢ 79 p ! 1.54* | 401.01
e
80 p : 1.62* | 415.02
0
81 p - 161* | 415.01

z, (o]

82 - 1.36% 334.99

1.3* 356.99

84 - 1.31* 356.99

Eic

85 1.33* 324.99

o
.
O
i
("]
1

86 1.49* 438.93

3




F 8 cis mxture 69 1.42 363.02 ff 90 trans mature 69 1.43 363.01 91 -
1.55 4530326182/ 50 41 56 413.02 93 70 1.42 393.01 94 70 1.43 363. Q% }qﬁg ~
- 1.57* 381.01 96 1.57* 381.01 HaC 97 H3C 1.67* 365.07 CH3 H3C 918A 1.28*

374.04 CH3 1 0 JAN 2007 Case 4-32610WHO 61 54 99 / | - 1.63* 398.99 F
F F 100 CH11l.65* 339.06 CH3 101 cH9 1.64* 339.06 CH3 3 - 1 .59* 363.06
102 H3c$ 103—34—20+—416—06--0+-104— 165 442 Q8

- 1.53% 1 472.94

[ F
87 ol
/Hﬁ/"5 '
CH, :
38 c - 1.41%* 428.89
/\/S\I:)
F
89 <l/5nm 69 142 | 363.02
90 Oﬁmb@m 69 143 | 363.01

21 /E - 1.55 413.03

92 g\/@ - 1.56 413.02
23 % 70 1.42 393.01

94 O 70 1.43 363.02

C \‘\\'

A
95

96 Q - 1.57% 381.01

97 H,C - 1.67* 365.07
CH,
H:,C: :
98 /@ - 1.28* 374.04
NN

- 1.57*% 381.01




[/ C ci 105 ~ - 1.47* 374.99 / (80% O 106 ~CH3 - 1.46* 311. 031%%@7
Hc / -a%4-§ﬁ§0}?%%ﬁl 108 CH3 - 1.46* 362.97 109 - 1.53* 337.05 1 -
1.39* 300. 1.32* 295 112 | - 1.45* 545.1 o HCH " ' / CH3 Case
4-32610WHO 61 10 JAN 2007 55 113 CH34- 1.67* 353.06 CH, 114 CH3 CH3 -

1.6* 339.04 CH3 115 - 1.61* 407.02 116 / CH - - 1.57* 437.02 CH/ 117 -
1.5* 337.02 418 16+ 33403—1H19 CH 164~ '339.605 12041 CcH, - 1.53*
1.63% 398.992

1
325.03 v ' CHI?1]}35* 396.1 -
F
F
: 3
CH,

- 1.65* 339.06

101 /\(\/\ - 1.64* 339.06
102 H,c;;® - 1.59* 363.06

103 - 1.29% 416.06

(’"’ 104 - 1.65* 44298

105 ° - 147 | 37499

0

106 /_CCHa - 1.46% | 311.03
CH,

107 HCr O - 1.46* 398.01

- 1.46* 362.97

C 108

CH,
e
109 /O - 1.53* 337.05

110 - 1.39* 309.01

111 - 1.32% 295

112 - 1.45* 545.1
e [
AN NS ~CH




121 [~/ N'" |

1. 6% S:Zé#%

466. 0

CHo
19@%%5?

v CH3 122 - 1.5*

H3C H\ /

337.03 CH3 CH3 123 1.47*
425 1.59* 396.94 a 126 1.63* 456.08
CH Case 4-32610A/HO 61 10 JAN 2007 56 128 H

357.02 124
~n 1271 O JANGBIF

0"

c 1.67* 421.04 3 129 i i 1.71* 466.®% CH, FIQ |ITCH 130 - 1.7* 391.08
131 - 71 1.21 371 ~ ~ cis mature Exanple 48: 4-Hydroxy-7-{(R)-1-hydrox2
[2-(5.6,7, 8- a.hydr_o-_na.p.hx_hal_eﬁ%-Z v -
et hyl ani no] - e‘tﬁ%il ) - 3H benzot hi azdl™ 2- ond f or matle 14" 4di 8%3-Bfadk (0.4 g) is
added portiqn-wilse t | tn(R) -12-{benzyl -[ 2- (|5, 6, 7, 8-
t et rahydro- *iizlt tratem=2))=et g T=am o)y = I=(4=|tey L byt oxyg 37 Sopr opoxy- ben
zot hi azol -7-;]1 )-] et hanol] (0,40 5 in form c acild j( m]) at roo
t enper at ur e. AftJer 24 Ho e alyst| is rgnoved Qy filtrat} on.
Evapor at i on [qf; 5t|he for acird and purifficati o RQygi+ever agy,pﬁasfe
116 Q OH O - 1.57%* 437.02
W e,
117 (P - 1.5% 337.02
. W CH,
( 118 9 - 1.5% 337.03
CH,
119 P e - 1.67* | 339.05
120 CH, - 1.53* 325.03
/I\/\/\CHS
121 NS N, - 1.35* 396.1
CH,
122 - 1.5% 337.03
CH,
123 E‘:© - 1.47* 357.02
124 £ - 1.6* 375.05
féz‘“
fi':
125 /\/S\©\ - 1.59* 396.94
ci
126 - 1.63* | 456.08
N
o
127 O - 1.65* 466.09
H,C
Yﬁia W
CH,




chr omat ogr aphy (1 SOLUTE FLASH C18, 0-50% net hyl cyanide in water (0.1% .
form c aci the title conpound. M5 (ES+) We 385 (MH ). Theg JAN 200
conpour(r-‘as'#g%gl&md%zs 49 to 78 are made using procedures that are gnal ogous
to that wused to prepare the conpound sef Exanple 11. Exanple 79:
7-[ (R -2-((1S. 2S) - 2- Benzyl oxy-cycl opent yl am no) - 1- hydr oxy- et hyl ] - 4- hydr oxy-
3H benzot hi azol-2-one
(R -2- ((1S, 2§)128-[Benzy cI opent yl ani|no) = 1- (|41t&F% -[bufdk94 2-fi sopr opoxy-
benzot hi azol {7- |l )- ef mmgl ) is dissolvdd in-isogropanol
(100 mM). 1MJHC1 |(50 n1) i's a e nd the reactfion mxture is Heated at
80C for 24 h 1 The QT opanol 15 remved. Tmiv G jangzt e Tlesi due is
partitioned tblei?afen dcetjate (50 m )| and sata' HOCB‘.%éI'EZ dr gani c
| ayer is washed Wit h BriTre ) @i ed over NgSO4, fliltered gnd the
sol vent renoyed iTn vacuo. e Eitlg congound i g purifiled by
crystal li satifqRgfirom ethapsl— V5 (ESF)” V& 401 ([VMHFp+ (aSgofp$2dlO A/ 110
61 10 JAN 7007 47 The cg unds of Exanples 80 |to 131 |are made |usi ng
procedures that gre anal ogeUs that uged to prepare |the conpdqund of
Exanple 11. fxangles 132 t6 18 he foll gwi ng exanpl es concern gspecial ly
preferred cofpgttids—ot—formutat—that—are—al=50—rcoppourds forfmul a Xl |
wherein T ang I\1;‘J!(of for R1-Ar-R2 or R-- i g jszg Ig?l gble 4
bel ow, the ngt hod of preha t|°'€j'PF“”t5°e| ng dgscribed herei rafter. Tre tabl e
al so shows ¢hardcterising ngss spectrongtry datla ([ VMH{+). The donpounds of
Exanpl es 154ito 357 are prepared as free bases The otlher corrpqunds are
gZde as trif|~vorgacetate—satts—"Fr TP~ ref-ers—to—the-nunber—of' one or
re of any Preparations of starting conpounds detail ed above that are
used to pr epare t he corrpound of the Exanple. Corrpounds are anal ysed by high
) I h det ection and
as the

base p@ﬁl&]:ﬁﬂlﬁ@&@} mseen&@_efézbﬁz%er&}aaeeorrponent el ut i ng at that time

point, from either a; CHROVOLI TH RP18 SPEEDRCDTM chr omat o raphr c col um of
di mens Palrdigp black 404 shis 3dded porronatise i 2 selutienpf (R)=2-thengyl % water, B
= 0. 1%&CHE . ﬁaephae%eﬂlyr)rerﬂﬁ}.aémbp135%@13{1{6 ﬁisgﬂéﬂaﬁBﬁySb@ﬁzoanﬂoﬂ-m ).at 25

C, or, whefe reading i by an asteri RP18
SPEEDR@]b'ﬁMldﬁﬁ@rﬁFID@THWW%d tomidat regpm temperature, After 24 hours the catalyst is

removed by filtration. Evaporation of the formic acid and purification by reverse phase
chromatography (ISOLUTE FLASH (18, 0-50% methylcyanide in water (0.1% formic acid))
gives the title compound. MS (ES+) m/e 385 (MH*).

The compounds of Examples 49 to 78 are made using procedures that are analogous to that

(:- used to prepare the compound of Example 11.

3H-benzothiazol-2-one

(R)-2-((1S,25)-2-Benzyloxy-cyclopentylamino)-1-{4-tert-butoxy-2-isopropoxy-benzothiazol-7-
yl)-ethanol (10 g, 20 mmol) is dissolved in isopropanol (100 ml). 1M HCI (50 ml) is added
and the reaction mixture is heated at 80°C for 24 hours. The isopropanol is removed in vacuo
and the residue is partitioned between ethyl acetate (50 ml) and sat. NaHCO3. The organic
layer is washed with brine (50 ml), dried over MgSQsy, filtered and the solvent removed in
vacuo. The title compound is purified by crystallisation from ethanol. MS (ES+) m/e 401
(MH?*).



di mensions 50 x 4.6 nmwith the eluent systemA = 0.1% TFA in water, B =
0.1%T?A i4§2 3 9 jtrile, 0 to 95% B in 2.5 mnutes at 3 m/nmin dt0 2&¢ 7007
TABLE 4% ﬁ‘éﬁ% ' M5 Ex. Time [MAW 132 Ho&c/ 75 1.47 377.28 Case
4-32610A/ HO 61 10 JAN 2007 58 133 HQ@7 75 1.83* 379.33 134 "OA. ci 75
1.43 351.23 135 HO&c/ 75 1.49 377.28 .20 136 HO& H,c 75 1.80* 379. 34-
137 HC&C/ 75 1.32 371.22 138 HXA 75 1.41 399.27 139 HO4 c¢ 77 1.19 337.25
H ¢ 14Fhecrepomds of Examples $850431 are made pgipg proceduyes thagarggmalpgouy tojghan, 142
HO&. C/usé'cilgT%azZtﬂe&Hpoﬂﬁéo?qﬁxa&éﬁ oA~ cry - 77 1.63* 429.32 H3C \O\
/ 1 0 JAN 2630 Case 4-32610WHO 61 59 144 HO.cl~ H,c 75 1.62* 399.29 145
HO ci H3C-0 - 75 1.52* 401.26 146 HO H3C75 1.55* 415.27 L 147 HO. C 81
1.47 387.25 HsC K/\CH CHs

Examples 132 to 157

The following examples concern especially preferred compounds of formula I that are also
compounds of formula XII wherein T and X (of formula R!-Ar-R2? or R=-Y) is as shown in

( Table 4 below, the method of preparation being described hereinafter. The table also shows
characterising mass spectrometry data ((MH]+). The compounds of Examples 154 to 157 are
prepared as free bases. The other compounds are made as trifluoroacetate salts. "Prep.”
refers to the number of one or more of any Preparations of starting compounds detailed above

that are used to prepare the compound of the Example.

Compounds are analysed by high performance liquid chromatography (hplc) with mass
spectral detection and "R. Time" represents the retention time for the compound with “MS”
as the base peak from the mass spectra of the component eluting at that time point, from
either a; CHROMOLITH RP18 SPEEDROD™ chromatographic column of dimensions 50 x
4.6 mm with the eluent system; A = 0.1% HCOOH in water, B = 0.1% HCOOH in
acetonitrile, 5 to 95% B in 2.5 minutes at 3 ml/min at 25° C, or, where the reading is followed
Q' by an asterisk*, a CHROMOLITH RP18 SPEEDROD™ chromatographic column of
dimensions 50 x 4.6 mm with the eluent system A = 0.1% TFA in water, B = 0.1% TFA in

acetonitrile, 0 to 25% B in 2.5 minutes at 3 ml/min at 25° C.

TABLE 4
T X Prep. R. MS
Ex. Time [MH}+
132 | HOa -~ _ 75 1.47 377.28




148 HOii H NYC O3 81 1.65 387.20 C Cis Zz-l 149 HO HaC 77 1.33 305,26
150 Hoﬁeﬁ%zﬁéﬁﬁ%l* 435.26 \ / trans mixture - 1S1 HOci 77 1.51 BOJAR70T1
O\-> 152°H0" G - 1.59 401.33 oV 153 HO-ci - 1.58 401.33 Case 4-32610A/ HO
61 1 0 JAN 2007 60 154 HO4, c~ i | 89 sk.54 401.18 D 155 HO, c/ 89 1.52
401.18 | P 0,10 156 HO4,c7 90 1.53 401.17 C 157 HOQ c/ 90 1.54 401.18 1

P The conpounds of E a . DL O0Ceal hat are
anal ogous/| 433 { A% ~ubed tt&cpr e the conpo it bl e 154:
7-[ (R -2 |L1S|2R {2- Benzyl o~gy154 TR -2 7yl o~~cl opent ' d
) am no- 1- 1ydr pX - et hyl)-4-hydroxy- 3
(R-2-((1p 2R}-2-Ben, - ' ] - DXY.=2-1-S0Dr OPOXY-
benzot hi ap &4 T "%y~ bt hanol 260 ng, 0. 92 ] )75 s Hi 348 vEd 354-23s0br opanol
(5 m). IMHC (2lsn) is addes and the reaftion njxture s heated|at 80C
for 24 hoprs. jThe isppropanol |is rerfoved in yacuo and t he|residue |s
partitiongesb Lecen ethyt—acetate (50— )—apd t—Nat ) "'f‘ﬁ—ghganic
| ayer is /v;%‘ﬁd Th brine(), dried over SO4,Wif | ter é%d he
sol vent rgnoved i vacuo to give the title ponpound. M5 (ES+) mfe HO1
(MH*). Thg cofpounds| of Exanpl es Eﬁ to 157 pre made usi ng| procedurps that
are anal opousjto t hat :
136 HOA.C/ HC 75 1.80% 379.34
| )\/\b
C 137 | Hoa - | 75 1.32 | 37122
| OJD
138 | Hoa .~ 75 1.41 399.27
‘ H,C
| \/%
139 | Hoa .~ £H, 77 1.19 337.25
. , H,Cb
140 | Hoa - cH, 77 131 | 38525
|
C 141 | Hoa - 77 | 1.33 | 38525
| %
142 [ Hoa, - AC_ o 77 1.61* | 415.31
I OJD
143 | HOa .~ 77 1.63% 429.32
| A%




used to prepare the conpound of Exanple 154. Case 4-32610A/ HO 61@6#‘) ﬂf\N
2007 6L SofhdiBuoly A conpound of formila | HVX HOS=0 NH & N Wee
or salt or ate form wherein Xis -R-Ar-R2 or -Ra-Y; Ar denotes a
phenyl ene group optionally substituted?by halo, hydroxy, Cl-0d o-alkyl,

G -d o-al koxy, C1-d o-al koxy-Cl1-C10-al kyl, phenyl, d -d o-al kyl

Subst| tutn_d hys nhnn\ll ("l Clo_~ll r\v_\yl_ r\nhr\ 1 £t od--h phcnyl
* 1
%%Z%heinyl R1

d - o- al kA4 Bttt tlut ed pfENy by C-C1 amoxy
and R2 arf atg ach|ed t o adj acen Arbon ato in At,| and e| her R1 igs
G -d o-alkyl epe and |R2 i s hydrog | - C10- al kyl, Qi - C10- 4| koxy or
or RL andl R2 fogether with the caratom; in Ar tlo whichl they ar¢g
attached denofje a 5-{ 6- or 7- nesbered cyclloaliphdtic ring; and eift her Ra
i's a bond| e Wi s~ - Cl O Btk C2- d o- al KenyAs or| @252 o- akay.ag|
optional Iy supstiftutied by halo ano, hydrjoxy, Cl|-C O allkyl,

G -d o-alkoxy] or hallo-d-d o-a C3-d o-gycl oal Kyl optifjonally fysed to
one or nofe bgenzene |rings and opti |y suljstitutgd by 1- Cl o-al Kyl ,

G -d o-al koxy] C3-d|o- cycl oal kyI 14-ar al kyl , d7-Cl 4- @r al kyl oxy} or

Co6- C10- Yig | H¥Eer e 1C3- uu-ct,yu vat Ryt —C7-Cid- tRyT G- [Ct3 iyl oxy or
C6- Cl 0- ar 46 [ e d-p;tl onal |y ituted by Hhal ?Sdhy dr16§<§y#, éq:ﬁ%flal kyl ,

d -d o-al oxy or IhaI o-Cl -C o- al C6- C10- gryl optjional ly] substityted by
hal o, hydyoxy| d -CL0-al kyl, C13 - al koxy, [Cl-Cl10-{ hal oallkyl, pherjoxy,

C - C10-al kyl thi o, Cg Cl0-aryl, 0- nmenjbered heterocylclic ring having
at | east pne ing niftrogen, oxyge sul phdr atom| or by |[NR'R wherle R' and

R(.are CasEr47 5.4@&10 I HO 617G J.U AN~2007 81 1.47 387.25
- i ‘

148 | HOoa - 81 1.65% | 387.29
I

hal ogen

3

149 HOA.f/ % 77 1.33 385.26

150 HOLC/ 84 1.61* 435.26
| Q’ trans mixture
pe!

Q, 151 [Foa_~ | O\,b 77 1.51 399.27
O

152 | HO-. .~ - 1.59 401.33

153 | MO~ .~ - 1.58 401.33

—




62 each independently C -G o-al kyl optionally substituted by hydroi:_ JAN 7
G-a OC%LK% Qgoyienyl or Rb may additionally be hydrogen; pheno @ 007
optionally su stltut ed by G -G o-al kyl, Cl-Cl 0-al koxy or by phenyl
optionally substituted by C3-C10-al kyﬂ or Ct-Cio-alkoxy; a 4- to
10- menbered heterocyclic ring having at |east one ring nitrogen, oxygen or

sul phur tom—sai-d-heter an-\yjﬁl —e—i ng bej nn nnf |4\n'-| v subhstituted by hal 0,
Ci- O o- al ki | € - al koxy, h Cli- Clo- al kyI 89" C4- d,64ar 1401cH8 ¢
4- ar al kyl}| C7 Cl14- arjal kyl oxy, o- al koxyqgar bonyl or a 4- to 10{nenbered

het erocyc] yl -[C1- Clo-jal kyl ; - NBdRe where Rd ifs hydrqggen or |{C3-C o-allkyl and

Re is ¢ -[IC10pl kyl optlonally stituted by hydrgxy, or [Re is C64C o-aryl

optional |y supstitutled by hale;y ™" Re is a 4- to 10-nenberjed hetenocyclic

ring havipgsse} Hd-gast| one ring ;@Sgen, oxydenger sulpkar [atsm. yéi dh ring
y

is optignally sybstjituted by p or hal ¢- substiftuted phenyl or |[Re is

C6- Ci o-arlyl suj fonyl { optionall ubstituted|by G - @ o-al kyl am no or

di (G - C3¢f al kil ) ami no; SRrwher® is C6-Cmjaryl o C7-C 4-aral kyl

optional Iy supstitutjed by hal o, - C10- al kyl{, Ci1- ¢10-al kcxy or

Cl-C o-h | ‘XCI) : _Or CONHRO \Ahnrn Rs s CliCig-al \/I Cio-cvcl-dal ky| or

06- C10-ar 156 bi®=~ils ci- clo- arIQ@ene opt i onal P subs]tﬁ ut{ ecd? BT hydr oxy,
c2

C - G o- al koxy Cd Ciljo-aryl or 4- aral kyl, and|Y is C}-C10-al kyl,
A - d o-alkoxy} C2-djo-al kenyl lor - Clo- al kynyl optlional |y substityted by

hal o, cyjano,| hydroqy, C3-C3o0- |, G -ClOjal koxy jor hal 9- C1- C10- gl kyl ;
C3- C10- cycl ogI kyl odtionally f to one on nore lenzenerings andg
optional | yySupsa i tutled by CI-CLExal Kyl, O {T gpal KoXys4 C3- Qar. £y cijoal kyl,

-Cl4-arfal ky), @ -CQl4-aral kylo r C6-Cl104 aryl, fwhere j:B-O o- cy¢l oal kyl ,
C7- Cl4- arpl ky 7- ¢l4- ar al kyl®oxy“or C6-Cl Djaryl- afje optignally

hal o- C1- lo- a} kyl ; {d6- Cm aryl onal Iy sulpstituteéd by hal o, hydr¢xy,

Cl- Cl0-alkyl .1 C1- C1a-al koxy 0-_haloal kyl pheépnoxy, ¢1-Clo-allfylthio,
C6- Clo-aryl, 4- to 10- nenbered heterocyclic ring having at |east one ring
ni trogen, oxygen or sul phur atom or by NRbR where Rb and R are Case
4-32610.! HO 61/SG 10 JAN 2007 63 each independently C -d o-al kyl

opt i onEhe yorspdustls bLEetnflys 1820100b63, arEinabe Gsiag kmcydwres (hae ael analgombrorthyt

addi ti Ong|m re%%eh 9 to ggtind of Example 11.

substi t utled gr/ hal o,| hydr oxy, ogil -:Clo- al kyl, |C1- C10{al koxy |or

3H-benzothiazol-2-one

(R)-2-((15,2R)-2-Benzyloxy-cyclopentylamino)-1-(4-tert-butoxy-2-isopropoxy-benzothiazol-7-
C yl)-ethanol (460 mg, 0.92 mmol} is dissolved in isopropanol (5 mi). 1M HCI (2.5mL) is added
and the reaction mixture is heated at 80°C for 24 hours. The isopropanol is removed in vacuo
and the residue is partitioned between. ethyl acetate (50 ml) and sat. NaHCO3. The organic
layer is washed with brine (50 ml), dried over MgSQy, filtered and the solvent removed in

vacuo to give the title compound. MS (ES+) m/e 401 (MH?).

‘The compounds of Examples 155 to 157 are made using procedures that are analogous to that

used to prepare the compound of Example 154.



phenoxy optionally substituted by Cl-Cl0-al kyl, Cl-C10-al koxy or by phen
opt i onaF#ssy-32610kdtG ali§6ed by O - Cto-al kyl or Cl-Cl0-al koxy; a 4- to 10 JAN 20V
10- menbered heterocyclic ring having at | east one ring nitrogen, oxygen or
sul phur atom said heterocyclic ring being optionally substituted by hal o,
Cl1- C10- al kyl, C1-C10-al koxy, hal o-C1-C10-al kyl, C6-Cl0-aryl,

C7- Cl4- aralgl , C7- Cl4- aral kyl oxy, O -Cl O al koxycarbonyl or a 4- to

10- menber ed- heterocycl yl -Cl - C10-al kyl ; -NRdRe where Rd is hydrogen or

Cl- C10-al kyl and Re is Cl-Clo-al kyl optionally substituted by hydroxy, or
R is Cb-&rompaf obformyadl |y substituted by halo, or Re is a 4- to

10- nenbered heterocyclic ring havgygg—at | east one ring nitrogen, oxygen or
sul phur atomwhich ring is optionallly substituted by phenyl or

hal o- substituted phenyl or ReH9s-C6-Clo-arylsul fonyl optionally
substituted by O -0 o-al kyl am no pr di (Cl-Cl10-al kyl )am no; -SRlwhere Rf is

Co-Cl O aryl or C7-Cl4-aral kyl optisqnaldy substituted by hal o, Cl-Cl o-al kyl,
C - OO alkoxy or Cl-CLO-hal oaI

or HRI where RI is Cl-Cl0-al kyl,
C3-Cl o-cycl oal kyl or C6-Clo-ar 2 conpound according to claiml, in

which Xis -Rl-Ar-R2 or -RY; Ar ienoﬁks a phenyl ene group optionally
substituted by hal o, CI-CIC)aIkyQ) Cl- C10- al koxy or by Cl- Cl O al koxy
substituted by phenyl; R and R2 Ale attached to adj acent carbon atons in

Ar, andi fRkbhailt JRlotise rmGlrah Kyl ene and RZ is hydrogen, or R and R2
together with the carbon atons in Ar to which they are attached denote a

5-, 6- or 7- nenbered cycloaliphatic ring; and either Rais a bond and Y is
C - C10- glik QXA 2 of oGO al kynyl 5 C3- C10-cycl oal kyl optionally fused to one
or nore benzene rings and optionally substituted by Cl-Cl O al kyl,
C3- C10-cycl oal kyl, C7-Cl 4-aral kyl, C7-Cl4-aral kyl oxy optionally

Substit - -l ' st i d~by - C10-
eyl ont @l P flendfroloriil uicatR bh Waloky 'O Ll B,
hydr oxyC-Cl-aBbry-&l-Kytalkyp Iphenyk ; -Ca-alkyCibstitiriey by pheanyl, Co-Cilalkoay yibstitated by t 0
10- mrenber e eterpcyclic ri avin t l.east .one, r.i Jitrogen atom or
by NROROIEREY G iRt A b B R b Bl L B0l onal 1y
substituted by Case 4-3261MA/ HO 61/ SG 10 JAN 2007 64 hydroxy or phenyl or
Rb may addi.tj,onal | e drogen; phenoxy optionally substituted by G -G o-
aIkoxy;ﬁa@ﬂﬁlP@afﬂﬁﬁgﬁﬁgﬁﬁﬁngﬂgg}%@V%WV%3?ﬁng having at | east one ring
ni t r ogegither R'AX Yoen -ty afdBR s hydrogen, C;-Cpp-alkyl, Ci-Cy-alkoxy or halogen

or R' and R? together with the carbon atoms in Ar to which they are attached denote a 5-, 6- or 7-

membered cycloaliphatic ring; and
either R is a bond and Y is

C;-Cyp-alkoxy, C-Cye-alkenyl or C,-Cq-alkynyl Optionélly substituted by halo, cyano,
hydroxy, C;-Cip-alkyl, C;-Cyo-alkoxy or halo-C;-Cjg-alkyl;

C;-Cjo-cycloalkyl optionally fused to one or more benzene rings and optionally substituted by
C;-Cyp-alkyl, C,-Cyp-alkoxy, C;-Cyg-cycloalkyl, C;-Cyy-aralkyl, C;-Cyy-aralkyloxy or Cg-Co-
aryl, where C;-Cyg-cycloalkyl, C;-Cyy-aralkyl, C;-Cy-aralkyloxy or C-Cjg-aryl are optionally
substituted by halo, hydroxy, C;-Cyg-alkyl, C;-Cjp-alkoxy or halo-C;-Cys-alkyl;

Cs-Cig-aryl optionally substituted by halo, hydroxy, C,-Cy¢-alkyl, C;-Cyp-alkoxy, Ci-Cyo-
haloalkyl, phenoxy, C,-Cy-alkylthio, Cs-Cyp-aryl, 4- to 10~ membered heterocyclic ring

having at least one ring nitrogen, oxygen or sulphur atom, or by NR"R® where R” and R® are



het erocyclic ring being optionally substituted by G -d o-al kyl,

06- O 0- edsyd32616410Mdsar al kyl , O -d o- al koxycarbonyl or by a 4- to 10 JAN 2007
10- menbered heterocyclyl-C -C o-al kyl; -NRdRe where Rd is hydrogen or
Ci-Cio-alkyl and Re is O-Co-alkyl, of? Re is a 4- to 10-menbered
heterocyclic ring having at | east one ring nitrogen or oxygen atom which
ring is opti it Wt e 3 - L Ve i

C6- Ci o-aryl S%IQ%EJAS}!Ieﬁﬂ%@?%ﬁf@@ﬁ%@%&uﬁgﬁﬁ%ﬁ %ﬁ]?%r& e(?)]-dél E{I/{P aoﬁipﬁ%n,y b SRf
where Rf is @R Ghay-addijipnadly be plr@®n:- ar al kyl optional |y substituted by halo

or d-do-h VAR %@1\;@? e is_C3- - A

C6- G o-aryl ?ﬂh%?{%réglplng&gyf, o-a l?m%g J(?B’tllccsﬂr?g‘is ?lyﬁ/%x J g%(ﬁ,%egl?{e%%h%a%&ydr oxy,
C6- C10- aryl wobstiptedCiyiCaCatalyl or GHdo-Mkoxy; C - G o-al kyl, O -G o-al koxy or
C2- G o-al kynyl ; C3-Cio-cycl oal kyl optionally fused to one or nore benzene
rings and optionally substituted by G -d o-al kyl, C3-C o-cycl oal kyl,

C7- C14- ar al ky#-to Oiadeiderad hdthrpty@ky ringipivingaalehsy os g ditraer,bxpgentvabidphudr by
C6-C o-aryl aptiongl substituted b j - -al kyl or, (G -C q- koxy;

C6- d o- aryl ‘85‘%’18 H&e%%’cgal?srf'ﬁgtbﬁ‘tnéﬁptb‘éa@a “%tﬂﬂffijg%k&?’ C(‘j%—l‘tﬂ%?’aqh%l"?lﬁ%ﬁenoxy,
A - d o- al kyl kdwé-0;-C,@cyCIRQ-Cay-aty 1, CACH-ardliyl, XO-OYpaRIRYIedy, RIS NG taronk ] 67Q
havi ng at | east One@i’i gg nitroP?n atom or by NRoRC where Ro and Re are
each i ndepenténd Pipempered peterpee P -Grlivliall y substituted by hydroxy or
phenyl or Rb may additionally be hydrogen; phenoxy optionally substituted
by G -G o-al kox 10- menber ed heterocyclic havi ng at | east

. a 4t i
one ring ni t%é%wgﬁrfe Bi'vgé(ﬂfoaﬁndﬁpr§araéh’h@%d&°& Cﬁ:iO@ikg/wlgiQn%Bisﬁ tigiditynal | y

substi tut ed by~ ST 18E K -aryPBptOMAIRT Ubstinftelr iy MAT0ABARMY b 4- to 10-membered
d-d o-al koxmgfrﬂ%’onyl ; oélrﬁdll%;wgép& tg,r 108-1msrrbbgr ed heter ocygl ylni% ° o- al kyl :

- NRdRe wher ehafodyslihujeg lnging ableastpneing néifdegn. oxygen oRalphyr @pmeyhichaingyd | or Re

is a4 to 10- ) i L ag. | le t~0 I nitrogen
or oxygen at %&gﬁmﬂpgh ri n‘g&lﬁrﬁgré?ﬁ)%é %yggﬁtgﬂslplfé?{ui'?oté(]ﬂl Esy 6h% %{;gsg%ds?l?}tut ed
phenyl or Reofitondlf-s@stitutet byl Gel:i-alhylhmipp i difahCy-akkulbmting;ut ed by

di (G -d o-al kyl)am no; -SRf where Ris C6-Cl o-aryl or C7-Cl4- aral kyl
optionally substituted by halo or C -C o-hal oal kyl; or -CONHRO where Rs is
C3- G 0- cycl osRkyhere Rfis CB-OGHaylar ¢i-Cy Jralléy] optivasltynabsaitatod bl dp, Cp-Coadiyin@; i n
which X is -RI-Ar- of ;R-Y. Ar denotes a phenylene group optionally
substit ut ed ng'aﬂ‘ﬁi‘lbfﬁ‘z%ré-lchﬁaz;ﬁﬁ%‘if Cl - C4-al koxy or by G -C4- al koxy
substituted by phenyl; R and R2 are attached to adjacent carbon atons in
Ar, and either R is Cl-CA4-alkylene and R2 is hydrogen, or R and R2

t oget her wi t FOHEREOR bk akyl As-CioeYaRPEH o hef oAt at t ached denote a

5-, 6- or 7- nenbered cycloaliphatic ring, especially a 5-nenbered
cycl oal i phatic ri and either Ra is a bond and Y is O -C4-al koxy or

C2- C4- avwmlrcmﬂf%%mt%ioe%llywybsﬁam by oy, Qs edalkexy oneCro-aryl or Cr-Cu-
aralkyl, and Y is

C,-Cip-alkyl, C;-Cyp-alkoxy, C,-Cyp-alkenyl or C,-C;p-alkyny! optionally substituted by halo,
cyano, hydroxy, C;-Cyp-alkyl, C,-Cjp-alkoxy or halo-C,-Cg-alkyl;

C;-Cyp-cycloalkyl optionally fused to one or more benzene rings and optionally substituted by
C;-Cyp-alkyl, C,-Cg-alkoxy, Cs-Co-cycloalkyl, C;-Cys-aralkyl, C5-Ci4-aralkyloxy or Ce-Cio-
aryl, where C;-Cyp-cycloalkyl, C;-Cy4-aralkyl, C-C4-aralkyloxy or Cs-Cyo-aryl are optionally
substituted by halo, hydroxy, C;-Cyq-alkyl, C;-Cy-alkoxy or halo-C;-Cq-alkyl;

Cs-Co-aryl optionally substituted by halo, hydroxy, C,-C,g-alkyl, C;-Cy¢-alkoxy, Ci-Cio-
haloalkyl, phenoxy, C;-Cjp-alkylthio, C¢-Cjp-aryl, 4- to 10- membered heterocyclic ring

having at least one ring nitrogen, oxygen or sulphur atom, or by NR’R® where R® and R° are



or nore benzene rings and optionally substituted by d -C6-al kyl,

C3- C6- c ot BREWYHO €DBGC 0- ar al kyl, C7 Case 4-32610A/ HO 61/ SG 10 JAND21dy72007

65 Cl O aral kyl oxy optionally substitut g}d by hal o, or by C6-Cg-aryl

optionally substituted by Cl-C4-al kyl or Cl-C4-al koxy; C6-Cg-aryl

optionally substituted by hal o, hydroxy, Cl-C4-alkyl, phenoxy, Cl-C4-

al kyl thi o, Céacf@rd@pshdent =C,{-8lkfdo abstieten yCCLCNYAIKBRY b | east
patkdent| ¢4 lat;ykﬁlil gﬁdﬂaRCﬂf @rg‘mﬂy FCRAIKSRY br Hlied

one ring nitrogen atom or where Rb and Ware each i ndependently
d - C4- al kyl i oAy Adfionalybe ity diped by hydroxy or phenyl or Ro may
additionally be hydrogen; phenoxy optionally substituted by C -C4-al koxy; a
4- to 8- nmenbered heterocyclic ring having at | east one ring nitrogen or
oxygen at om Pheapxy qpeprally syhstijuged by rgg'cld%k}f#d:mﬁwﬂlbw arpy shavst ontignadly by

Cl - CA-al kyl , ofgida By @l_cmg%gnq;@é]?_m@(,[ﬂ G - C4- al koxycarbonyl or by a 4-
to 8-nmenbered heterocyclyl-d -C4-al kyl;” -NRdRe where Rd is hydrogen or
C-C4-alkyl and Wis Cl- C4-alkyl, or Reis a 4- to 8-nenbered heterocyclic
ring having aj_ < i (e . Qr . i ri | S

opt ronal 1y s Eissp B HenfiBa huboRtE HOPRR s Rl BRbing BhALBLE o lghul

C6- Cg- ar y| suhtbonsaid hetgpedyclivatidgybeiigloptionzly sdstiyted by ile, C4-Gi-Mintl) AT patkoxySRF
where Rf is - Cg--ar yil = -aral kyl tionall stjtuted by halo or
Q- a- hal oal R Cr Stttk Calirih BB Rlok Rt ke ar )1 or
R is C-C4- &ltkyd-armbepd haeoatclyl SyHoGtdlkyitt ed by hydroxy, C6-Cg-aryl or
Cr-Cto-aralkyl, and Y is C - C4-alkyl, Cl-C4-al koxy or C2-C4-al kynyl ;

C3- C6-cycl oal kyl optionally fused to one or nore benzene rings and
optional |y SINFERFwhdre® Byhy&bogdator @, Kyl alkyCandd0-ie £ CQaNNGY bptiosiyGubstianed tyy | |
C7-C o-aral kyl oxy optionally substituted by halo, or by C6-Cg-aryl

optional | y N & byConbiqetionally subititted kyhialg, Rk is a 40ig-1@giegtogicd

optional |y spgbdycli 8k ¥indal Rast BN roge, ofefizedt ok ¥iliphuP SR Nah ring is _
Cl - C4- al kyl t hi o, C6-Cg- %ﬁb a 4- to 8-nmenbered heterocyclic ri ng havi ng
at | east oneoRtionglyrfbst vathewml obhalgygubiitrd pheaylor B is Grfeo-Rykpkoryhch

i”deloe”de”t'é’pt%é]%ﬁ@iﬁﬁ%dolgé@-(%‘- l¥m§1UlB§Hii(@l%le-QIk§)l§u ygroxy or phenyl or Rb

may additionally be n; phehoxy opti onaf | y stli tuted by
Cl -C4-al koxy; a 4- to 8-nmenbered heterocyclic ring having at |east one

ring nitrogeng,o 2to gl | ¢ ' 9] I I

Subst it ut ed Bt TRt By R Bt e blte B i, R C.Y

d - C4- al koxy€Canbory br ©FCbhalaalkyl; aro 8- nenbered heterocyclyl -Cl - C4-al kyl ;
-NRdRe where Rd is hydrogen or Cl-C4-alkyl and Ris Cl-C4- alkyl, or Re is
a 4- to 8-nenbered heterocyclic ring having at |east one ring nitrogen or
sul phur at omCOMHRhwheraRE i €;-Cptadllanal; 0 -sulpalkyltatiCed, parylnal o- subst it ut ed
phenyl or Re is C6-Cg-arylsulfonyl optionally substituted by

di (Cl1-C4-al kyl )am no; -SRfwhere Rf is C6-Cg-aryl or C7-C o-aral kyl
optionatl X col il bédatdach tb¥1al@l On @hickl - C4- hal oal kyl ; or - CONHR9 where Rs is
C3- C6- c%c_l oal kyl, or C6-Cg-aryl. 4. A conpound according to claim1l in free
or sal t %d¥ Fsorfare®orm wherein

Ar denotes a phenylene group optionally substituted by halo, C,-Cye-alkyl, C1-Cyp-alkoxy or by C;-
Cyp-alkoxy substituted by phenyl;

R' and R? are attached to adjacent carbon atoms in Ar, and

gither R! is C;-Cyo-alkylene and R? is hydrogen,

or R and R? together with the carbon atoms in Ar to which they are attached denote a 5-, 6- or 7-
membered cycloaliphatic ring; and

either R is a bond and Y is C,-Cyg-alkoxy or C,-Cyg-alkynyl; C;-Ciy-cycloalkyl optionally fused to one
or more benzene rings and optionally substituted by C;-Cjp-alkyl, C5-Cio-cycloalkyl, C;-C,4-aralkyl,
C;-Cy4-aralkyloxy optionally substituted by halo, or by Ce-Cig-aryl optionally substituted by C;-Cio-
alkyl or C;-Cyp-alkoxy; Cg-Cio-aryl optionally substituted by halo, hydroxy, C,-Cyp-alkyl, phenoxy, C;-
Cio-alkylthio, Cs-Cig-aryl, a 4- to 10-membered heterocyclic ring having at least one ring nitrogen

atom, or by NR’R® where R” and R® are each independently C;-Cio-alky! optionally substituted by



Xis -RI-Ar-R2 or -Ra-Y; Ar denotes a phenyl ene group optionally

subst i t G209/ i@looSG hydr oxy, Cl-C o-al kyl, d -0 o-al koxy, 10 JAN 2007

Cl-C O al koxy-Cl -d o-al kyl, phenyl, d-d o-al kyl substituted by phenyl,

Cl-Cl O al koxy substituted by phenyl, ®1-c o al kyl - substituted phenyl or by
C - d o-al koxy-substituted phenyl; R and R2 are attached to adjacent carbon
at ons i Wydf¥y o Iorrhxefna ddifonly €4 iRaRlzky bEHS ioRly! SbdpnHE «Ciqe

Qo0 o i Aagik RO fna !(?;y fouklty SR b 4X53§t61f0_ HO 61/ SG 10 'JAN 2007

66 or Rik Oaﬂw‘hzo ﬂ%@’é‘tnh%fﬁ bﬁtﬁrﬁcwh%%é}%@a agleashRnei TNEAHragen WY Een Ay Stifle

at t acheyg;l Qﬁcem% b'émf gﬁmﬁn Zm,sﬁfﬁmay ggcgsaﬁégpamh@ e,-& cl &Gamraﬂ-cea ther Ra

Is a bond and I'S enyl

(()jpt ICi onaﬂlkﬁjiywmﬂ arly ed- tsywhafr@ereélﬁ!aﬁtpcyclﬂgﬂar%nglkyla Wbﬁrkﬁf is hydrogen or
| |
0- @& iy g AT @ -k AR & 4.1 g&gﬁlgéségﬂi {Peﬁ%ré%ki)@ﬁﬁ%?a@%% alels Eafed to

one or nore nzene rln s and op t1on
Cl- O o- tiigkixggen CBxELOH atqm whizh mg is apfiorGLiy substituriey Iby hﬂ@’-smﬁumdaihklwﬂ mxBf ior

& G o Sty PRIBRA Bl p BRIt RF Y BN, S R KT SR ust M edt by
hal 0, hgeCeumlkyChptichalyahbyitutedTy-HabOr &} -Kaxhaloalkyk G @Om‘baﬂekw]k% is phepoxy,

d-do-al t.hi o aryl, 4- to 10- nenbered heterocyclic ring having
at Ieas“tycgﬁlblolrglgcﬁlaWt)gen oxygen or sul phur atom or by NROR where R'

ﬁng R asr&k? 151&6%10-h1:11§ﬂl@w1ﬁ6ﬁﬁllg)éulﬁlhﬂﬁd®y%g&yky, opfjjamﬁldry:rfu.mﬁinqﬂ Laéled( by;-

Yy roxy 0-a Xy O e r It ona € nydr aogen,
phenoxy gﬁ%ﬁaw“@ﬁ%e& ’iEZt' E&W (%r 'CF@B;K‘W ptiogglly %TG Xﬁ KRG m8Fe hﬁ?zeﬂﬁenyl
opt i onadidg¥ andépeishdllyhiedtia vyle, €3 Dalryt k@;'—CIQ-Echaﬂ@ @&, Ka¥ky], €,-8;-abadlkyloxy

10- menber ed het erocycl i c ring having | east one ri (3’ ni trogen, oxygen or
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10- menberEatatybtady Uc%nwhe@d@emcwlwmg hawmmlea@ﬂwp aingitiogentajein, @gé:n or
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or by a 4- to 10-membered heterocyelyl-C,-Cyo-alkyl; -NR'R® where R? is hydrogen or C,-Cyp-alkyl

and R° is C,-Co-alkyl, or R° is a 4- to 10-membered heterocyclic ring having at Jeast one ring nitrogen
or oxygen atom which ring is optionally substituted by halo-substituted phenyl or R® is C-Co-
arylsulfonyl optionally substituted by di(C;-Cyo-alkyl)amino; -SR” where R is C4-Cjg-aryl or C;-Cia-
aralkyl optionally substituted by halo or C;-Cje-haloalkyl; or -CONHRE® where R® is C5-Cyq-cycloalkyl
or Ce-Crp-aryl.

3. A compound according to claim 2, in which

X is -R™-Ar-R’ or -R%Y;

Ar denotes a phenylene group optionally substituted by halo, C,-Cy-alkyl, C;-C;-alkoxy or by C;-C,-
alkoxy substituted by phenyl;

R! and R? are attached to adjacent carbon atoms in Ar, and

either R! is C,-Cs-alkylene and R?is hydrogen,

or R! and R? together with the carbon atoms in Ar to which they are attached denote a 5-, 6- or 7-
membered cycloaliphatic ring, especially a 5-membered cycloaliphatic ring; and

either R* is a bond and Y is C;-Cs-alkoxy or C,-C,-alkynyl; C;-Cs-cycloalkyl optionally fused to one
or more benzene rings and optionally substituted by C,-Ce-alkyl, C3-Cs-cycloalkyl, C;-Cyp-aralkyl, Cs-
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C7 Cl 4- gtRhl subsefutéd ¥ Alodr Y I Filloall}; St-CONHRG X¥i6:@ IO & V,-C QdycBalkfd-or CQAC,-
10- menber ed heterocyclyl -d -C10-al kyl ; -NRdRC where Rd i s hydrogen or

cl-d Oﬁlykyl and R is C-COalkyl optionally substituted by hydroxy, or
Re is CéfIﬁl&ﬁcybkﬁa{em?ﬂ&ahys@d@rﬁfeuwhﬁﬂm@ycp@ Byl QC,RE-AgIk, fid ¥ R C)-

10- menbered heterocyclic ring having at |east ohe ring nitrogen, oxygen or

sul phur Catllsyh Greckaxy 9y Ci-6o-alipi &aélﬂcycl%qufyé eptionalbefugsg t BRgrRFimase benzene
cubst ;¢ (red by PR TR G i R R A BBl SRRy o
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cl ai m 4a 44t Swikintblered heterocychc ring havmg at least one ring nitrogen atom, or by NRbR° where R
and R®are each independently C;-C,-alkyl optionally substituted by hydroxy or phenyl or R may
additionally be hydrogen; phenoxy optionally substituted by C;-C4-alkoxy; a 4- to 8-membered
heterocyclic ring having at least one ring nitrogen or oxygen atom, said heterocyclic ring being
optionally substituted by C;-Cy-alkyl, C¢-Cs-aryl, C;-Cyp-aralkyl, C,-C,-alkoxycarbonyl or by a 4- to 8-
membered heterocyclyl-C-Cy-alkyl; -NR'R® where R? is hydrogen or C;-Cy-alkyl and R® is C;-Cy-
alkyl, or R® is a 4- to 8-membered heterocyclic ring having at least one ring nitrogen or sulphur atom
which ring is optionally substituted by halo-substituted phenyl or R® is C¢-Cg-arylsulfonyl optionally
substituted by di(C;-C;-alkyl)amino; -SRwhere R is C¢-Cg-aryl or C,-Cyg-aralkyl optionally
substituted by halo or C,-C¢-haloalkyl; or -CONHR® where RE is C3-Cs-cycloalkyl or Cs-Cs-aryl.

4. A compound according to claim 1 in free or salt or solvate form, wherein

X is -R-Ar-R? or -R*-Y;

Ar denotes a phenylene group optionally substituted by halo, hydroxy, C,-Ciy-alkyl, C,-C;p-alkoxy,
C,-Cyg-alkoxy-C;-Cyp-alkyl, phenyl, C;-Cio-alkyl substituted by phenyl, C;-C;¢-alkoxy substituted by
phenyl, C;-Cyy-alkyl-substituted phenyl or by C;-Cjp-alkoxy-substituted phenyl;

R' and R? are attached to adjacent carbon atoms in Ar, and

either R' is C;-Cyo-alkylene and R?is hydrogen, C;-Cyo-alkyl, C;-Cjp-alkoxy or halogen
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optionally substituted by pheny!l or halo-substituted phenyl or R® is C-Cjg-arylsulfonyl

optionally substituted by C,-Cyg-alkylamino or di(C;-C,s-alkyl)-amino;

-SRfwhere R'is C¢-Cyp-aryl or C;-C4-aralky! optionally substituted by halo, C;-Cje-alkyl, Ci-

Cyo-alkoxy or C;-Cyp-haloalkyl; or

-CONHRE where R® is C)-Cyg-alkyl, C3-Cyp-cycloalkyl or Cg-Cjp-aryl,

or R? is a C;-Cjg-alkylene optionally substituted by hydroxy, C,-Cs-alkoxy, Cs-Cip-aryl or C-Cys-
aralkyl, and Y is

C,-Cyg-alkyl, C;-Cyp-alkoxy, C»-Cyg-alkenyl or C,-C¢-alkynyl optionally substituted by halo,

cyano, hydroxy, C;-Cyp-alkyl, C;-Cyg-alkoxy or halo-C,-Cjp-alkyl;

C;3-Co-cycloalkyl optionally fused to one or more benzene rings and optionally substituted by

C,-Cyp-alkyl, C,-Cq-alkoxy, C;-Cyp-cycloalkyl, C;-Cy4-aralkyl, C7-Ci4-aralkyloxy or Cg-Cyo-

aryl optionally substituted by halo, hydroxy, C,-Cip-alkyl, C;-Cip-alkoxy or halo-C;-Cy-alkyl;

Cs-Cro-aryl optionally substituted by halo, hydroxy, C;-Cjp-alkyl, C-Cjp-alkoxy, C;-Cio-

haloalkyl, phenoxy, Ci-Cig-alkylthio, C¢-Cjp-aryl, 4- to 10- membered heterocyclic ring
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where Rd is ﬁM’@f@%ﬁ léﬁs-c(m‘mmr &t Qyiﬂr@f}’éowonﬁlbf S@Bﬂmefhb}klyillo CofuRdyl.£1a 4-
to 8- nenbered Q&Bﬁf&@“‘é ﬁalEd]lQﬂl Javing at least one ring nitrogen or

sul phur atomWhi cit ring™l's optional |y substituted by hal o-substituted
phenyl or R GQNHK.“;GNl@&—&ngstGlo%aﬂwyIcs@pi-qyohalkﬂy)r Selistarylut ed by

di (G -C4-al kyl)am no; -SRrwhere Rf is C6-C3-aryl or C7- Clo-aral kyl
optionally substituted by hal o or Cl-C4-hal oal kyl; or -CONHRI where Re is
C3- C6- ty&kaapdoull a@prdii-t&8lamm ¥lin whichRa i s Cl- C4- al kyl ene optional ly

substityted, hydraxy, C6-C8-aryl or C7-C o-aral kyl, and Y is C3-
C4- al ky#,‘s'%'%f}- é’f 130% or C2-C4-al kynyl; C3-06-cycloal kyl optionally fused

t 0 one AfddiBkea PiRAgenEsroup optionally substituted by halo, C;-Cyp-alkyl, Ci-Cye-alkoxy or by C;-
Co-alkoxy substituted by phenyl;
R' and R? are attached to adjacent carbon atoms in Ar, and
either R' is C;-Cje-alkylene and R? is hydrogen,
or R' and R? together with the carbon atoms in Ar to which they are attached denote a 5-, 6- or 7-
membered cycloaliphatic ring; and
either R” is a bond and Y is C;-Cyg-alkoxy or C;-C p-alkynyl; C;-Cio-cycloalkyl optionally fused to one
or more benzene rings and optionally substituted by C,-Cjp-alkyl, C;-Cyg-cycloalkyl, C;-C,4-aralkyl,
C4-Cs-aralkyloxy or Cg-Cjp-aryl; C¢-Cyg-aryl optionally substituted by halo, hydroxy, C,-Cjg-alkyl,
phenoxy, C;-Cyg-alkylthio, Cs-Cyp-aryl, a 4- to 10-membered heterocyclic ring having at least one ring
nitrogen atom, or by NR°R® where R” and R® are each independently C;-Cjo-alkyl optionally
substituted by hydroxy or phenyl or R® may additionally be hydrogen; phenoxy optionally substituted
by C;-Cyp-alkoxy; a 4- to 10-membered heterocyclic ring having at least one ring nitrogen or oxygen
atom, said heterocyclic ring being optionally substituted by C;-Co-alkyl, C¢-Cyg-aryl, C;-Cy4-aralkyl,
C,-Cyp-alkoxycarbonyl or by a 4- to 10-membered heterocyclyl-C;-Cip-alkyl; -NR®R® where R is
hydrogen or C{-Cg-alkyl and R® is C,-Cjp-alkyl, or R is a 4- to 10-membered heterocyclic ring having



rings and optionally substituted by Cl-C4-al kyl, C3-C6-cycl oal kyl,
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nitrogen atom or by NRbRC where Rb and Re are each independently
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and R2 are at ached to adjacent carbon atons.in Ar nd Case 4- 32610A/ HO
61/ SG 1betragycliouns bepng Qutippally spbstifued by | %‘WI%F%O'%}HECR?W ragalky)ofrifgen,
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atons in Ar to which they are attached denote a - menber ed
cycl oal FpRatalky! a1ddy is €1-Cirabghpokingl a dcied Parcmpered h%tszQF!fﬁhV rlp& hfevmgsat krg eng

conpou nﬂn}?lfntrgééﬁw L)@ygleﬁ Jitom%lﬁehng is optionally substituted by halo-substituted phenyl or R® is
Cs-Cio-arylsulfonyl optionally substituted by di(C;-C,g-alkyl)amino; -SR where R is Cs-Cip-aryl or
C,-Cys-aralkyl optionally substituted by halo or C;-Cyy-haloalkyl; or <CONHR® where RE is C3-Cyy-
cycloalkyl or C¢-Cp-aryl.

6. A compound according to claim 4, in which

X is -R'-Ar-R? or R™Y;

Ar denotes a phenylene group optionally substituted by halo, C,-Cy-alkyl, C;-C;-alkoxy or by C;-C,-
alkoxy substituted by phenyl;

R! and R? are attached to adjacent carbon atoms in Ar, and

either R! is C,-Cy-alkylene and R%is hydrogen,

or R! and R? together with the carbon atoms in Ar to which they are attached denote a 5-, 6- or 7-
membered cycloaliphatic ring, especially a 5-membered cycloaliphatic ring; and

either R" is a bond and Y is C;-C,-alkoxy or C,-Cy-alkynyl; C;-Cs-cycloalkyl optionally fused to one
or more benzene rings and optionally substituted by C;-Cy-alkyl, C;-Cg-cycloalkyl, C;-Cyg-aralkyl, C;-
Cjp-aralkyloxy or Cs-Cs-aryl; C-Cg-aryl optionally substituted by halo, hydroxy, C,-Cy-alkyl,
phenoxy, C;-C;-alkylthio, C¢-Cs-aryl, a 4- to 8-membered heterocyclic ring having at least one ring
nitrogen atom, or by NR°R® where R® and R® are each independently C,-C,-alkyl optionally substituted
by hydroxy or phenyl or R" may additionally be hydrogen; phenoxy optionally substituted by C;-Cy-
alkoxy; a 4- to 8-membered heterocyclic ring having at least one ring nitrogen or oxygen atom, said

heterocyclic ring being optionally substituted by C,-Cs-alkyl, Cs-Cy-aryl, C;-Cyp-aralkyl, C,-C,y-
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defined in"claiml1 that is selected fromt %oup consiting :

4- hydr onCvalmlﬁn?Br 655-Cralikyl, pyRTiga e ﬁymelmted t)etqshféwylnphéwgﬂtéé@ﬁmy et hyl)

- 3H bengot hi:5z:4! %ﬂﬁ%.?ﬁto hich tionally substituted by halo-substituted pheny!
4- hydrox%? % o roxy 2mvlvnc zirﬁqglswmna ) SI \ liy ca ue?]lzo?(}]?g% o one

4- hydr oﬁyciﬂryh&ulﬁw}WHEZLY[SGIFQ)IHIZed(Md#élﬂ-ﬁm Iﬂﬂm@nyl $R whmtl'h}SI Ceetsbayylantno] - et h
| }-3H
Z %ydro?e%ﬁ‘%bﬁ%&h@( b%”‘ﬁ%d hﬁlos[g&]tﬂlhaloﬁlkﬁl ?r & gvnl%erneo (t:3h Vi }-3H benzo

t hi azol e;&localrkel, or Cs-Cy- aryl

4- hydr %R a —C;;-Xl%; X%p?mt{a?ly 1ﬁnsp tu%H%y hj?(ﬂ yy h Cse %yor%ﬂdlglrﬁ%ltlﬂd}? i?s);%]-b enzoth

i azol - 22%ne

4- hydr oEyanZyl{ C Ry rdlkdxy de G&Q;—ﬂk{/@ (A-Qarcpglydlleyp bgtivnkly @bdaytb and drajor€bdmydnk- 3H- ben
zot hi azal

b o Shues3nd Piondi SRR b Gy o ey eloriog S AT - B R %5 4 ben

zot hi azgl-€2a9n €-Chygt osiivhslly sdbstituted by halo, hydroxy, C;-Cy-alkyl, phenoxy, C;-C;-alkylthio,

7-[2-(5,6-di ef hyl -i ndan- 2-yl am nq) - 1- hydr oxy- et hyl ] - 4-hydr oxy- 3H bepzot hi a
|[2 (()n G-Qﬁlﬂ'y a%/f- tol8 memberedyheterocyclgc ring ha\gng é:)(east on%e/ rl]ng n1tr0%/en atci(r%l/ or by NR {;lZc 'az

4- hydr ox¥er hreMEN Radberd H ben
zot KI azglMe %Rgélre@R hyerc}a\réochl é(')ijrel degay ggggﬁlﬁﬁ%gnﬁﬁﬂﬁwﬁé“g%?lssjéﬁflﬂcr)&%k&% i7(}r—R§1 10.

A conpoliayadditiongibie hydiogens phrprhertiopally ebstimter yatCiadoxsadc tebmembried he

group cEaShdye RO 1 t least itr tom, said heterocycli b
7-1(R) - f‘ ”z’ Et a‘}“g 3 et ﬂ%"'x?“gp“‘ T S Y R s ey e B &R 1 3 - 4- hydr
oxy- 3H mém@ityrsubsz@te - Grie-allgil f(Ietf@mé,dét%t eralkyl C- C4-alkoxycarbonyl or by a 4- to 8-

membered heterocyclyl-Ci-Cy-alkyl; -NRR® where RY is hydrogen or C;-Cy-alkyl and R¢ is C;-Cy-
alkyl, or R® is a 4- to 8-membered heterocyclic ring having at least one ring nitrogen or sulphur atom
which ring is optionally substituted by halo-substituted phenyl or R® is Cs-Cg-arylsulfonyl optionally
substituted by di(C;-Cy-alkyl)amino; -SRfwhere R is Cs-Cg-aryl or C;-Cyp-aralkyl optionally
substituted by halo or C-Cy-haloalkyl; or -CONHR® where R® is C3-Cg-cycloalkyl or Cs-Cg-aryl.

7. A compound according to claim 1 that is also a compound of formula I
—R™-Ar-R’
HO

S

>:O ]
N
H
OH

in free or salt or solvate form, where
Ar denotes a phenylene group optionally substituted by one or more substituents selected from
halogen, C;-Cy-alkyl, C,-Cs-alkoxy, C;-Cs-alkoxy-C;-Cg-alkyl, or C;-Cs-alkoxy substituted by phenyl,
C,-Cg-alkyl-substituted phenyl or by C;-Cg-alkoxy-substituted phenyl,

R and R? are attached to adjacent carbon atoms in Ar, and



7-[(R-2-(1,1-D nethyl-z-phenyl-ethylanino)-l-hydroxy-ethyl]-4-hydro%y-3k+b
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7-{(R)-2-[2-(3, 4-Di et hyl - phenyl ) - et hyl am no] - 1- hydr oxy- et hyl } - 4- hydr oxy- 3H
benzot hi azol - 2- one, 7
4- Hydr oxy-7-{(R) - 1- hydr oxy- 2-[ 2- (5, 6, 7, 8-t et rahydr o- napht hal en-2-yl ) -et hyl a
M noJ - etifil R' 8 OfC,- ARpEA $HdaAZ @ hydrd2Be d, ARG E cabglalkoxy or halogen or R! and R2
7-[(R)-2-(£18“28 - 2- Benzyl gxy-cycl opent yl am no) - 1- hydr oxy- et hyl ] - 4- hydr oxy-
3H benztoeffe2th-the caghpa atoms in Ar towkieftiey 8¢ afashef degote ags 6oer7-medbred cl ai m 1
that i Scycloaliphatic ring. )
7-[(R)-£i((18,2R)f%-BenzyIoxy-cyclopentylanlno)-I-hydroxy-ethyl]-4-hydroxy-
3H benzot hi azol -2- one. 12. A conpound according to any preceding claimfor
use as : r i on conprising as
active ?né?gﬁﬁgﬁgggbggﬁggéﬁﬁn2@%@? Fﬁé%ﬁ%h%ﬁéogﬁgﬂagpgclains 1to 11
optionally together with a pharmaceuti &d| |y @&ceptable diluent or carrier
therefor. 14. A pharnaceutical conpositiNon £onprising as active ingredient
a conpound according to any one 0f cl,ai /s to 11 in conbination with an
anti-inflammatory, bronchodil at ork}No_rR ant afi ne dr ug substance,
optionally together with a parpaceuti cal)ry<acceptable diluent or carrier.
15. Use of a conpound according|to any gghe ofgfclains 1 to 11 for the
manuf acture of a medi canment oFslhegtreatnment of a condition which is
prevented or alleviated by ac@!l on>g_}1 t he 132- adrenoreceptor. 16. Use

ol of /T4 ns 1 t@lll for the manufacture of

of a conpound according to an
a nedi canent for the treat nent™yof aﬁ obstructive or inflamuatory airways
di sease. 17. A process for the preparation of a conpound of formula | as

claimed in claim21 which conpri'é%: (i) either (A) reacting a conmpound of

For mul ajnlfibe GR&M of sci2id B, WHerSR! 96,1, Qg 1o ab@RZ is M drdBen, U K arldR2BoggihicO |V N

H OH where Xis as defined in daim1l and R7 denotesS a protecting group,

t o repl gikthrparggn atoms to which they are attached on the indicated benzene ring denote a S-membered
cycloaliphatic ring, R® and R® are each hydrogen, R* is hydrogen, C;-Cy-alkyl, C1-Cy-alkoxy or Ci-Cy-

alkoxy substituted by phenyl and R’ is hydrogen or C;-Cy-alkyl.

9. A compound of formula I as defined in claim 1 that is selected from the group consiting of:
4-hydroxy-7-(1-hydroxy-2-{2-[4-(4-phenyl-butoxy)-phenyl] -ethylamino }-ethyl)-3H-benzothiazol-2-
one,

4-hydroxy-7-[1-hydroxy-2-(indan-2-ylamino)-¢thyl]-3H-benzothiazol-2-one,
4-hydroxy-7-{1-hydroxy-2-[(R)-2-(4-methoxy-phenyl})-1-methyl-ethylamino]-ethyl } -3H-benzothiazol-
2-one,

4-hydroxy-7-{1-hydroxy-2-{2-(4-isobutyl-phenyl)-ethylamino]-ethyl } -3H-benzothiazol-2-one,
4-hydroxy-7-{1-hydroxy-2-[2-(4-propyl-phenyl)-ethylamino]-ethyl }-3H-benzothiazol-2-one,
4-hydroxy-7-{(R)-1-hydroxy-2-[2-(4-propyl-phenyl)-ethylamino]-ethyl} -3 H-benzothiazol-2-one
hydrochloride,

4-hydroxy-7-{(S)-1-hydroxy-2-[2-(4-propyl-phenyl)-ethylamino]-ethyl} -3H-benzothiazol-2-one
hydrochloride,

7-[25,6-diethyl-indan-2-ylamino)- 1 -hydroxy-ethyl]-4-hydroxy-3H-benzothiazol-2-one and
4-hydroxy-7-{(R)-1-hydroxy-2-[2-(3-propyl-phenyl)-ethylamino]-ethyl} -3H-benzothiazol-2-one
hydrochloride.



hydrogen, or (B) reacting a conmpound of formula V R-NX HO S />--Olﬁ9 \4
N RO~O Casherelox r@mnd/sR7/ are as herei nbefore defined and R8 and R9 ezltphm flit
i ndependently denote a protecting group, to convert groups R7, R8 and R9

to hydrogen; and (ii) recovering the cahpound of formula |l in free or salt
or solvate form

10. A compound of formula I as defined in claim 1 that is selected from the group consiting of:
7-{(R)-2-[2-(4-Ethoxy-3-methoxy-phenyl)-ethylamino]-1-hydroxy-ethyl}-4-hydroxy-3H-benzothiazol-
2-one trifluoroacetate,
7-[(R)-2-(1,1-Dimethy]-2-phenyl-ethylamino)-1-hydroxy-cthyl]-4-hydroxy-3H-benzothiazol-2-one,
7-{(R)-2-[2-(3,4-Diethyl-phenyl)-ethylamino]-1-hydroxy-ethyl}-4-hydroxy-3H-benzothiazol-2-one,
4-Hydroxy-7-{(R)-1-hydroxy-2-[2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-ethylamino]-ethyl}-3H-
benzothiazol-2-one formate and
7-[(R)-2-((18,28)-2-Benzyloxy-cyclopentylamino)-1-hydroxy-ethyl]-4-hydroxy-3H-benzothiazol-2-

one.

11. A compound of formula I as defined in claim 1 that is
7-I(R)-2-((1S,2R)-2-Benzyloxy-cyclopentylamino)-1-hydroxy-ethyl]-4-hydroxy-3H-benzothiazol-2-

one,

12. A compound according to any preceding claim for use as a pharmaceutical.

13. A pharmaceutical composition comprising as active ingredient a compound according to any one

of claims 1 to 11, optionally together with a pharmaceutically acceptable diluent or carrier therefor.

14. A pharmaceutical composition comprising as active ingredient a compound according to any one
of claims 1 to 11 in combination with an anti-inflammatory, bronchodilatory or antihistamine drug

substance, optionally together with a pharmaceutically acceptable diluent or carrier,

15. Use of a compound according to any one of claims 1 to 11 for the manufacture of a medicament
for the treatment of a condition which is prevented or alleviated by activation of the .-

adrenoreceptor.

16. Use of a compound according to any one of claims 1 to 11 for the manufacture of a medicament

for the treatment of an obstructive or inflammatory airways disease.

17. A process for the preparation of a compound of formula I as claimed in claim 1 which comprises:

(i) either (A) reacting a compound of formula IV
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R—N—X
HO
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/EO v
N
H

OH

where X is as defined in Claim 1 and R’ denotes a protecting group, to replace R” by

hydrogen,

or (B) reacting a compound of formula V
R—N—X
HO

2}—0—ﬁ Vv
N

B/O

R

where X and R’ are as hereinbefore defined and R® and R® each independently denote a

protecting group, to convert groups R”, R® and R’ to hydrogen; and

(ii) recovering the compound of formula I in free or salt or solvate form.



