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Novel tricyclic spiroderivatives as nodul ators of
ehenoki ne receptor activity The present invention
WO 00aes99 0 novel conpounds, processes for theP€T/SE2004/001938
preparation, pharmaceutical conpositions containing
themand their use in therapy. In particular, the
invention relates to novel spirocyclic conpounds,
&Pel preparation a Chenoki nes pl an
ﬁaf&h DEPRgell ) RS Rt Te8. Bepbdoment i v
G LE5EEEOMEF \Sortder s, |nclud|ng ast hma and

al l ergi c di seases, as well as aut oi mmune pat hoI ogi es

such s rheumala? dt arthriti gd atherog tﬁ H
eﬁ’f%%?é‘ fonsteter iado |°8§&1°8§ “APECESGF S prearation,
phaftHR@UFi e cbipBkitiBns britdRinp e bASG tHehaise & ﬁfefa%?dhltbérﬁcular the
conserved four cysteine notif. The ehenokine
inventioe rélates ty neeeh shieoayiclic cempounds, theis praperatign snp use.
exhi biting characteristic structural notifs, the
Cys-X-Cys (G X-C and Cys-Cys (CC famlies. These
ChedhiskisHs HlAyatinghe tnomld RenhasiesandfinfaBmad ¢ rapbmes atvdtious
insertion between the NH proxi mal pair of cysteine
disqascsi ad slisoaders.seefuding estbms and eflesgic diseases, xs well e putoimene
d S S
pathlo{fich i Pl Qi b DRIPALEGRALERE 1EL St 48R
molREults aph drowitg suptifngilpepsild&kth frdidihstharattegis€d B a conserved
chenpki nes |nclude ot ent chennattractants of
foupeystrigs wetifndhe %ﬁﬁhﬁ‘@}ﬁt%e’@%ﬁ“ Y680 Pedividsgintodwe gpain geoups

ex IR RN FATRALAN S ot Ch ey X BT gy -0
fanfigyr Ghssdara mldistiﬁguishadfcb@j the dasiaxt a smgtt dohieo reidringehtagebetween the

|nflannator roteins nd | MP-I a and M P-1I
NHneromm&mQ f @naéqﬂﬂa@% %’f&u@w&ﬁgw@%ou ons of the

chenoki nes are nedi ated by subfam|ies of
Gor ot ei n-coupl ed receptors, anong which are the
The €Se{0t dresnodtasss gmaudecse@@R] pot@GRAemOBR2MANISERE BetiGERS of

nenEReh SR R e aR O G P prOr (YR

Thd @fcg@Ee%ufl&ﬁesqhélﬁdéjﬁ&&ht%@ﬁ%ﬁfébtﬁﬁ@ AGRIHOLSE t@mmymphocytes but
nodul ate these receptors would be useful 1n

notmestzophels sudf awmmo@wmm@r@amh 1a3s(Mﬁlee MCP-2 and
MCP-3), egu ated on Activation, Norma xpressed and Secreted), eotaxin
S RARPFR & AR¥Srtated on A Normal T E d and Secreted)

and the macrophage inflammatory proteins 1a and 1p (MIP-1a and MIP-18).

Studies have demonstrated that the actions of the chemokines are mediated by subfamilies
of G protein-coupled receptors, among which are the receptors designated CCR1, CCR2,
CCR2A, CCR2B, CCR3, CCR4, CCRS, CCR6, CCR7, CCRS8, CCRY, CCR10, CXCRI,
CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment

of disorders and diseases such as those mentioned above.

Spiro(dihydrobenzofuran)piperidines and pyrrolidines having activity as analgesics and
tranquillising agents are described in US 4,166,119. Spiro(2,3-dihydrobenzofuran-2,4-
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Spi ro(di hydr obenzof ur an) pi peri di nes and pyrrolidines
havi ng activity as anal gesics and tranquillising
W@o®ane1499 e described in US 4,166,1 19. PCT/SE2004/001938
Spi ro( 2, 3-di hydr obenzof uran- 2, 4- pi peri d-1-yl)
derivatives of interest int2r alia as antipsychotic
and cerebral ischaem c agents are described in EP O
351 282 B. In accordance with the present invention,
plpeﬁﬁlq u;g) HErivtiovd @ﬁdte@est afpailinds ehtifsychotlcaandcerabral 1@&12e)m1c
p (CH2 )t RO YRIiI (2)n (l) io wherein mis
agen@ arg desgribgd 8YER 0 3534cX8R B-ndependent | y represent s
hal ogen, cyano, hydroxyl, C -Cg al kyl, @ Cg hal oal kyl,
C -Cg al koxy, C-Cg al kyI sul phonyl or sul phonam do
In adcoR@RMNHR)th thespr¥sene pivesto, sheae tsqmdvided a Gbipoamtofformula (I)
represents a bond or -CH2-, provided that X and Y do
not both sinultaneously represent a bond or -CH2-; n
is 0, 1 or 2; 2 each R ndependentl represents

hal ogen, Gi .CgOaI haI dﬁ Kyhn g is Qorsi;
>I<or ; og r,e(g éH ki te;iRrom
ar brxy or C -C kyI V\,hereOI sai d

P\_S o,rftionally subsgituted by one or
m no, | hydroxyl, G -RC al koxy, JV-(C-C
iV,iVv-d -2(C| CGaI kyl ) am no, carboxy or
(R")n

O
wherein

mis0,1,2,3or4

each R1 independently represents halogen, cyano, hydroxyl, C1-Cg alkyl,

C1-Cg haloalkyl, C1-Cg alkoxy, C;-Cg alkylsulphonyl or sulphonamido (-SO,NH»);
X represents a bond or -CHp- and Y represents a bond or -CHy-, provided that X and

Y do not both simultaneously represent a bond or -CHjy-;

nis0, 1 or2;

each R2 independently represents halogen, C1-Cg alkyl or Ci-Cg haloalkyl ;

qisOorl;

pis 0, lor2;

R represents a group selected from halogen, NR®R’, carboxyl or C;-Cs alkyl Whe;ein said
C1-Cs alkyl group is optionally substituted by one or more halogen, amino, hydroxyl, C;-
Cs alkoxy, N-(C;1-Cs alkyl)amino, N,N-di-(C;-Ce alkyl)amino, carboxy or carbamoyl;

R* represents hydrogen, C;-Cs alkyl, C1-Cs haloalkyl or halogen;

tis 0, 1 or 2, provided that p and t are not both 0;
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R4 represents hydrogen, C -C alkyl, G -C hal oal kyl
or halogen; 25t is 0, 1 or 2, provided that p and t
wae@snets9bot h 0; R5 represents a saturated or PCT/SE2004/001938
unsaturated 5- to 10-nenbered ring system which ring
system may conprise at |eas® one ring heteroatom
sel ected fromnitrogen, oxygen and sul phur, the ring
system bei ng. optionally substituted by one or nore
R’ reqrbsentst aemtecdnrapneatd@rmtd 5+ te dDenemberéd ung bpstogevhich ring system

0 e RO R RGeS o s, o

.'ring'ég‘%'%ﬁgeh@ él;ﬁi%i%%y ﬁlb@ﬁﬁ%@l b%ﬁér%gr@ﬁcogfe rsﬁ’é@tﬁi’en@@n@éé}&ihenﬂy

kenyl , CO al kynyl,
Sele@b&@on‘nhaiog@ cgand, quOs ullltmmh}sdmx}d(lcmbbbﬂl kGIO)G -NR°R’,

al k crbon n arb I s C cl oal kyl
ORI O o BB OuR L S Do bRR s B @ R R ar g

het erocyclic ring conprising at |east one ring

seletted &oanC pidsityd c CodC fallaiy 1) iCL+QatiynytpCrg€ p atiogly S G ity ulkylthio,

each group being optionally substituted by one or nore

Cl-@élﬁlkﬂrisﬁl#ﬁﬁﬁﬁ Icqot@goﬁélsﬁlaﬁl y %ﬂt@eﬁ?@aﬁbbﬁwtgﬂ O%ﬂ@zﬁbonyl C3-Cg

cyano, hydroxyl, carboxyfl

cycleMl g lpkihyl akl & saﬂukaiﬂdlor&ﬁﬁa@'ated £ tolckpumbeadeh Q@Mkocymc ring
and R7 each i ndependently represent. hydrogen or
comgHggy aklepE One ging Pipregtom eelgetRg frognpitrogen, ogygen and sulphur, each

I
o U RO BB 06, L BB Qlonyefsed o
halogaﬂg(n:gmm, hgdiongl, cipdryix§l-Cs GllkeyCazd-K6xyclodikyl, Gy@&ﬂkoxy and C;-
iV,iV-di-(C -C6 al kyl)am no, carboxy

0,
C6a P‘ rl] C -C al koxycarbonyl, or R6 and R7

t oget her W|th the nitrogen atomto which they are

attached forma 4- to 7-nenbered saturated
R® andRé eadyinkegendently nepresént iggrogen opa gmuplsblycfsdl tﬁs>m CuCe dlkyl and

Cr- Gt Sachipltegh St Bblcheab e gtonaty evoehiled B Shmere
subs‘tfeﬁénM Qlet{e@ from &lo Qéﬁ( Mhﬁlﬁmhzgroxgi‘ @%Mo&?rﬁﬁ@ ) a¥yl)amino,

koxycar bon
N, N1M€p€a dlécwt)hlyllnoepﬂg@@hpanbymmlg@rﬁmes alkgxywarbongl, ot Rédind R7

togefllsf Wikt he BieQigf Rl o ek i arOMa e gt % JtRergBered

satuta'féiﬂ&%id@}rﬂlﬂchn%&{flﬁ@ﬁ ﬁﬁy be @Ehbkﬂill@@@ﬁshtﬂt@ﬁ B?/on@ BERRHY éubstltuent
- Ceal koxy, i V-( - am no, iV,

sele%tp@ {omehalegen, @ﬁ}n@o&xﬂra&ylc(ér aﬁlisg)xy, M%fC ﬁ@@almaiamm, N N-di-(C;-
Cs alkyl)amino, carboxy ,carbamoyl or C;-C¢ alkoxycarbonyl ;

R® R, R', R each independently represent hydrogen or a group selected from C;-Cg
alkyl or C;5-Cg cycloalkyl, each group being optionally substituted by one or more
substituents independently selected from halogen, amino, hydroxyl, C;-Cs alkoxy, N-(C;-
Cs alkyl)amino, N,N-di-(C;-CG alkyl)amino, carboxy or carbamoyl; or R'® and R'! ,
together with the nitrogen atom to which they are attached form a 4- to 7-membered
saturated heterocyclic ring which may be optionally substituted with at least one
substituent selected from halogen, amino, hydroxyl, C,-Cs alkoxy, N-(C;-Cs alkyl)amino,
N,N-di-(C;-Cg alkyl)amino, carboxy or carbamoyl;
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together with the nitrogen atomto which they are
attached forma 4- to 7-nmenbered saturated

whedosneayz! i c ring which nmay be optionally subBCT/sE2084001938
with at | east one substituent selected from hal ogen,
am no, hydroxyl, G -C al koxg, N-(G -Ceal kyl)am no,
iV,iV-di-(CG -C6 al kyl)am no, carboxy or carbanoyl; R12
represents hydrogen or a group selected fromG -C

Rlﬁegwsemﬁ h@’ogﬁl eycgronp kalbcte®@ o OF CyalkPledrTy-Opésclondityll Yeach
stituted one or__nore substituents independentl
grog,lmb@mgezptnonélﬂﬁ fbsliiyted byanes marg evbfklwentmder@adwﬂwﬁfﬂcted from

half it b R B R G TRl Wl o) TR Do,

carbo o d&bdm@fikyl or C3-C6 cycloal kyl, each group being
optionally substituted by one or nore substituents

[ ndependent |y selected from hal ogen, am no, hydroxyl,

a i rl ) v d . N i
R RS RSB on O Tl R el e i o
optiinalle aubsututel@bg onie ot tyrer sppstitaents 1ﬂd§zpkma1gﬁuhy @eﬂecﬂecgfrommalo gen,
selected fro | oal kyl, eac
oo BT b g}g?&&ﬁ&ﬂ? §C L2l Dawae. BV S sy Bamino,carbory
or Shbshbyiuent s i ndependent|y sel ect ed from hal ogen,

am no,” hydroxyl, C -C6 al koxy, JV-(QC 6 al kyl)ani no,
JV, JV-di - (Q C6 al kyl )am no, carboxy or carbam)yl or

R1 R16 and. R17 ether with th
rRE 38Ry r?P?}bll\%Fi?e@ae?tWeV%S@lfg%’fi%ﬁﬂ%’éef & gEqup selected from Ci-
d I
Cs Wi@ﬁ%@ byclodi11Rain ot el EHRAREL st Rl Bfone or more
substhtdenatmdl@asdendm gelsctbd ﬁlotruhaiOgezne hmatogtydroryh, BaiCaghoxy, N-(Ci-

| k JV- 6
Co 5y it G G w Sairfoc b egmos  h Rimgd 105, or R
ancﬂRWh@gemsleMth e n1tr§§e@19a%rﬁ% /L5 &leyare%%meea&m ﬁ{d@ﬁéndenﬂy

Unl ess otherwi se indicated, the term"'al kyl' when used
foral ahetodt-membersaistineatedoeteroey dicgingovhick magibgtoptiohallyrsubstituted

hed cha | k AC -06 al kyl
withap e fRPu et Koo bt ot seR AR C LR ARy, Me(coe
Cs ﬂkpmamo, NEAP(OPF{ alk§1RirhinG LGaYH)oxyrbrléﬁfUaﬁioPll n-hexyl " and
the like. References to 'Cl-C4 alkyl

under st ood accordingly to nmean a strai ght or branched
chain al kyl noiety having from1l to 4 carbon atomns.

or £FhLAABERRallPadcBplable @R br solvate thereof.

Unless otherwise indicated, the term ‘alkyl’ when used alone or in combination, refers to a
straight chain or branched chain alkyl moiety. A C;-C alkyl group has from one to six
carbon atoms including methyl, ethyl, n-propyl, isopropyl, tert-butyl, n-pentyl, n-hexyl and
the like. References to ‘C;-C4alkyl’ will be understood accordingly to mean a straight or
branched chain alkyl moiety having from 1 to 4 carbon atoms. References to individual
alkyl groups such as “propyl” are specific for the straight-chain version only, references to
individual branched-chain alkyl groups such as “isopropyl” are specific for the

branched-chain version only.
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al kyl groups such as "propyl" are specific for the
strai ght-chain version only, references to individua
whe@sobg chai n al kyl groups such as "i sopr opyPCT/SE204/001938

specific for the branched-chain version

only. Anal ogously, the terms3' G -C al koxy" and ' Cl-C4

al koxy', when used alone or in conbination, will be

understood to refer to straight or branched chain
Analgeousy, thaterme ‘€ r-Oarllaxy’t andiGy-Gr alkeoxyhy when tisedfatone or in

ar bon ns_respectively and incl.ude uch grou as

comfBeRa it B Rug S8R biclor o PUahEai had Shnle it hating from
one loSPOBE B¥M,0nB 10 Bt @XHoR htdindIRYREHveld an&hicude K&W%bups as

group refers to a straight or branched chain group
metheayi eiloxys Drapown 18QPreporye Br BIspxy titnbstoxycirpastoxy nyh-hexoxy.

i sopropenyl, allyl and but-2-enyl. A C2-C6 al kynyl

group is suitably ethynyl , 1-prorynyl and
A ‘CpQIRYIEEnZY rouplReeré & dRtrGyitlopdldnthed chEBroup BFviah g AFo to six

In conbination, refers to a saturated alicyclic noiety
carbemmatorry steloa tinyleisopiopenyl, bl Bad butr basylaAdCH Getlispmd group is

. . _Lycl obutyl, cycl opentyl,
mum%g&?@ﬁ@@gh%“ﬁﬁ%gi%g{gg%kgéfi§lnethyl group is suitably
cycl opropyl met hyl, cycl obutyl net hyl, cycl opentyl et hyl
or qyclo?gﬁylnethyl. As used herein, the term o
The tey) Gygdopllyln avhsgdsed plgas phis coaptivptioneretass éme prtutated alicyclic
e I . _ ) ;
e S AL oARSH G B0 NP o OBl
' a . i I ingl:
xS RAOL 502 Ty YA}t g P

cyclobrbsdiile DRy EloBIEQ tRethl, SYUISFREMMBIHFELNY) cTiHeRMBR I,
et hyl sul phonyl , n-propyl sul'phonyl |sopropylsulpﬁ%nyl,
n- but yl sul phonyl, i sobutyl sul phonyl,

r h >N t vd.sul ph l o . .
s ul U o B T R BB A ins braming oo
group include nethylthio, ethylthio, n-propylthio,
i sgpropylthio, n-butylthio, isobutylthio,
A haloagiiky] gufisfifuept groupm Wik GesapTish & lenst pnealggeniatemn, fox axasiple one,

o, B 0 T e nalet kA, SR Ge] ARUE Bl ARl
pentaftuongeshyincl ude di - N-net hyl am no, di - Net hyl am no and

N- et hyl - N-net hyl ami no. A CI - C al koxycarbonyl group is
sui tably met hoxycar bonyl, ethoxycarbonyl, n- and

A CLOMIRYAEHRABFbup is suitably a methylsulphonyl, ethylsulphonyl,
n-propylsulphonyl, isopropylsulphonyl, n-butylsulphonyl, isobutylsulphonyl, tert-
butylsulphonyl, n-pentylsulphonyl or n-hexylsulphonyl.

Suitable values for a C;-Cs alkylthio group include methylthio, ethylthio, n-propylthio,
isopropylthio, n-butylthio, isobutylthio, tert-butylthio, n-pentylthio or n-hexylthio.

Examples of N-(C;-Cs alkyl)amino groups include methylamino and ethylamino.
Examples of N,N-di~(C;-Cs alkyl)amino groups include di-N-methylamino, di-N-
ethylamino and N-ethyl-N-methylamino.
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Exanpl es of G -C al kyl carbonyl groups include
nmet hyl car bonyl , et hyl carbonyl, n-propyl carbonyl,
w0 s@proeRyd car bonyl , n-butyl carbonyl, isobutyl ceetsEpb4/001938

tert-butyl carbonyl, n-pentyl carbonyl or

n- hexyl carbonyl Optionally s@bstituted is used herein

to indicate optional substitution by the group or

(groups speci fied at any suitable avail able position. 2
A @-Coaliineycartogybgrosp it siiteblyhyetRoxycRbwayl, b@0RYER6HEH L And t-
hnggx:ﬁylt ble ring carbon atomincluding the carbon

atoﬁ{§Py'CH.2)q A 'heteroatoml is a nitrogen, sul phur

or oxygen atom Were rings include nitrogen atonmns,

these nmay be substituted as necessary to fulfil the

e ho s beb O RSy Bloupy WA At YT oo

n-padpyioartngt, @@ Fop3 i fFonFa -5 Ln;
N- 0 ilee;ﬂ.y gﬁ?ptﬁ? at é?r;g ma ﬁrggll%i%%ylf ﬁgﬁ?gfrc%f%ws S(O
tertgpu bonyl; %ﬁﬁwlﬁﬂ@@nﬂwrmﬁgﬁa@'ﬂmﬁtw&l 5- to 10- nenbered

ring systemwhich ring systemnmay conprise at | east
one ring heteroatom sel ected fromnitrogen, oxygen and

‘Opsiohgllusibstiutdd” Banssateses! O ae 0Bi6ial S IRAMANE bidip or
or 0L¥c clic %for exan%Ie, bicyclic), alicyclrc o

STOURSSHREEITIED Al ary, sutablp g¥gilablecpasitionet er ocycl i ¢ ring system
containing from5 to 10 ring atons. Unl ess otherw se
speci fied, the heterocyclic ring may be carbon or

In th Aif@EBRthtRSR: REAHR) Bs atlonsd F{/ %RJ Sgl)l}éll?lg %ié%’ﬁ%%b%ﬁ%tom

i ncl ude one or nore of° cyclopén

: ' 2] heptyl, cycl opentenyl,
md@?@?%#e%@ﬁ@%%%&ﬁ%ﬁ? nyl, piperidinyl, piperazinyl,

mor phol i nyl, thionorpholinyl,

. di azabi cycl o[ 2. 2. 1] hept - 2-yl, napht hyl, benzofuranyl,
A “hgtanosotn’ erayhifrogen suighoxal oxlyger SO I'WakbleMtlgs include nitrogen
atorSlyi no(l3| %I ., 1, 2- d h$/dr oqui nol | r}_yl , _ . _ .

s, Ehe§ Jay b FHW&#S% RREEPSARY to iy thy bandingsnuivsaaritnyf pitrogen
ort [ i j , . ol i. | .

Sty ehan et AU AETERP Y B fR A Rlgin atom. Nitrogen
atomstinayz alse B¢ mythe fomuefilyloxidesi Sulphur dtax8@9bYlin the form of S, S(0)

orS@zri dazi nyl, thiadiazolyl, pyrrolyl,
iranyl , thiazolyl, indolyl, imdazolyl, pyrimdinyl,
benzi m dazolyl, triazolyl, tetrazolyl and

A ‘saturated or unsaturated 5- to 10-membered ring system which ring system may
comprise at least one ring heteroatom selected from nitrogen, oxygen and sulphur’ will be
understood to refer to a mononcyclic or polycyclic (for example, bicyclic), alicyclic or
aromatic ring, carbocyclic or heterocyclic ring system containing from 5 to 10 ring atoms.
Unless otherwise specified, the heterocyclic ring may be carbon or nitrogen linked.
Examples of suitable ring systems include one or more of cyclopentyl, cyclohexyl, phenyl,
bicyclo[2.2.1Theptyl, cyclopentenyl, cyclohexenyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, diazabicyclo[2.2.1Thept-2-yl, naphthyl,
benzofuranyl, benzothienyl, benzodioxolyl, isoquinolinyl, quinolinyl, 1,2-
dihydroquinolinyl, 1,2,3,4-tetrahydroquinolinyl, 2,3-dihydrobenzoxazinyl, quinazolinyl,
1,2,3 4-tetrahydroquinazolinyl, 2,3-dihydrobenzofuranyl, pyrazolyl, pyrazinyl,
thiazolidinyl, indanyl, thienyl, isoxazolyl, pyridazinyl, thiadiazolyl, pyrrolyl, furanyl,
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pyridinyl. Wiere reference is nade to a saturated or
unsaturated 5- to 6-nmenbered heterocyclic ring, it
wawndos/obIunder stood that this refers to ali cycP€TSER004/001938
aromatic rings containing five or six ring atons,
representative exanples of which are |isted above. A
"4- to 7-nmenbered saturated heterocyclic ring' refers
to a saturated nonocyclic ring systemhaving from4 to
i n i ' P& bignill 1C 84
il g By P el G BReg] AL AT RPRN, Mrazolyland
pyradyyden and sul phur. Unl ess ot herwi se ‘specified, the
het erocyclic ring may be carbon or nitrogen |inked.
Exanpl es include pyrrolidinyl, piperidinyl |,
WHER! RERLIRYE mali€td AtetaRlWr aRMuaRd R tBeLAZIBYed hBetSyclic ring,
suitably 2, 3 or 4 but is preferably 0 or 1." Rlmay bé
it wgl} &papddrgtded shat thiGref@y fo plicytle abirgmalic Gags edrkaihingffve or six

. exampl e, nethyl, ethyl, .nypropyl.. i.sopropyl, n-butyl,
ring S8 SPresRLR P ot SRR R e SRETY - & 08
preferably Cl-C4, al koxy (for exanple, nethoxy,
et hoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
A “defot 7-imgmbgaed satupated btgrosyclis-tiex oxiers tod safiyateg mednoeyioring
Cl-CA. al kyl sul f. I hyl sul phonyl
syt RS PHEB b S F LR il Bl by e
hetédbifor] SWcpidaifyth nitreedslest biphariylur. Unless otherwise specified, the
tert-butyl sul phonyl, n-pentyl sul phonyl or L
heteReysHCSHZIABNYT Farben an Eﬁsernalmlﬁé- Bxamples welide pyppldinyl,

. 0ge : ' j om ne or iodine)
plp%@‘@-’&@%@é%’%@%ﬁ (?Lf}é(%zl?p%dgﬂ%%? <§‘/1 (for exanpl e,
trifluoronmethyl or pentafluoroethyl). In one
.enmbodi t, each Rl _independently represents hal ogen,
mléé‘ﬂ?giygi&/’rﬁ%rlf'ﬂ@f%gbdl@,I‘Hﬂi'ne. I n anot her, preferred
enbodi ment, mis 1 and Rl represents hal ogen,
especially fluorine or chlorine. X may represent -

Rl e Siael BSOEEL. &ytin Rl BTG AR DR e g ety

- B . J H . E i |
) S8R, 9050 iy EANGE e A O, ety

C-€hylkoxnéfpr exayriple,irsetho0p pthoxy-tbpopbxy, isopropoxy, n-butoxy,
isobutoxy, tert-butoxy, n-pentoxy or n-hexoxy), C;-Cg, preferably C;-Cy4, alkylsulphonyl

[72]

(for example, methylsulphonyl, ethylsulphonyl, n-propylsulphonyl, isopropylsulphonyl, n-
butylsulphonyl, isobutylsulphonyl, tert-butylsulphonyl, n-pentylsulphonyl or n-
hexylsulphonyl) or sulphonamido but is preferably halogen (e.g. chlorine, fluorine,
bromine or iodine) or Cy-Cg, preferably C1-Cy, haloalkyl (for example, triftuoromethyl or
pentafluoroethyl).

In one embodiment, each R' independently represents halogen, especially fluorine or

chlorine.

In another, preferred embodiment, m is 1 and R' represents halogen, especially fluorine or

chlorine.

X may represent —CH,- but preferably X represents a bond and Y represents —~CHp-.



10

15

20

25

30

i sobutyl, tert-butyl, n-pentyl or n-hexyl) or G -Cg,

preferably Cl-C4, hal oal kyl (e.g. trifiuoronethyl or
wesatrey oet hyl ). n may be 2 but is preferabl BCDSE2004001938

especially 0. In another enbodinent, nis 1 and R2

represents hal ogen, especialBy fluorine; q is

preferably 1 In one enbodinent, pis 0. t is

preferably 1 R3 may suitably be hal ogen (for exanpl e,

fluorine, chlorine, bromne or iodine), - NR6R?,

car boxyl ?r Cl -C, preferably C1-C4, alkyl (such as
Suitetilh yhch RT independeptip maly represent byygen (Blzuthibring, Shidwihy) bromine or

tert-butyl, n-pentyl or n-hexyl) optionally

ioBHOSE] ?x‘éféi’%bl? -©}, M8 Be. & REMPI B, %-pregﬁr 13515‘568}/1 n-butyl,

three or Tour) S st ‘tuént's”i ndepéndeént 'y

SRR o DS by B st o

n- but oxy, i sobut oxy,
tnﬂ%??H%&§ Qk%%3%§%%% ; or n-hexoxy), TV-(Cl-C

al kyl )am no (such as nethyl am no and et hyl am no) ,

JV,iV-di -(C _- kyl )am n such as
nra%m%g?%%vpaqﬁr%lyad&g ﬂueénqqsﬁﬁaf% no and

N- et hyl - N- et hyl ami no), carboxy or carbanoyl. In an

enbodi nent, R3 repr esenf s hal ogen (preferably fluorine
In anotledsl embOndemnt;n NFR6RY R repyeser®s halpger espebially Guofide;

al kyl (especially nethyl) optionally substituted by

one or two substituents sel ected from hal ogen, am no
qlg)preféf%p)iyl In a further enbodi nent, R3 represents

net hyl, chlorine , -NH2, -NHWe, -Nwe2, -NHCOCH3 O -

CH2NH2R4 may suitably represent hal ogen, or optionally

HQ&ﬁB&H&E@:ﬁ%;OCB al kyl but preferably R4 represents

ydrogen nay be a saturated or unsaturated 5- to

10- menbered ring systemwhich ring system may conprise

at | east _one ring heteroatom (for exanple, one, two,
tisspipisabdy 1 f our ri ng heteroatons i ndependently) sel ected

fromnitrogen, oxygen and sul phur and which nay be

optl onal Iy substituted one or nore substituents( for

R® enagrspitably bedalogswo(for extanipde fluorine, chlorine, bromine or iodine), - NR°R”,

carboxyl or C;-Cs , preferably C;-Cq, alkyl (such as methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) optionally substituted by one or more (for
example, one, two, three or four) substituents independently selected from halogen, amino,
hydroxyl, C1-Cg, preferably C;-Cy, alkoxy (for example, methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-pentoxy or n-hexoxy), N-(C;-Cq
alkyl)amino (such as methylamino and ethylamino) , N,N-di-(C;-Cg alkyl)amino (such as
di-N-methylamino, di-N-ethylamino and N-ethyl-N-methylamino), carboxy or carbamoyl.

In an embodiment, R’ represents halogen (preferably fluorine or chlorine), - NR°R” or C;-
Cs, preferably C;-C,, alkyl (especially methyl) optionally substituted by one or two

substituents selected from halogen, amino or hydroxyl.

In a further embodiment, R® represents methyl, chlorine , -NH;, -NHMe, -NMe;,
-NHCOCH; or —-CH;NH,
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substituents) independently sel ected from hal ogen,
cyano, oxo, nitro, hydroxyl, io carboxyl, -C(OH,

WO NR8B9L499 C( O) NRLOR11, - NHC(O) R12, -NHSO2R13, PCT/SE2004/001938
- SO2NR14R15, -NHC(O NR 16R17 ,a group selected from
C-C6 alkyl, C2-C6 al kenyl 9 C2-C6 al kynyl, QC 6
al koxy, G -C alkylthio, G-C 6 al kyl sul phonyl, GCG-C 6
hal oal kyl, C -C 6 al kyl carbonyl, phenyl carbonyl, C3-C6
cycl oal kyl, phenyl and a saturated or unsaturated 5-
to 6-nmenbered heterocyclic ring conprising at | east

R* Ak syifably Treresem delnge. ot optienalysubsighiediCr I bk prpéarably R*
, each group being optionally substituted
rep%géjngsf‘]fégrcggé’er%re substituents independently sel ected
from hal ogen, cyano, hydroxyl, carboxyl, G - C alkyl,
s G -C6 al koxy and G - al koxyc&{b nyl. In one_ .
R° manbep seibtatedgy yngatyr 'ﬁ@)}QTIP%m re%arl%éy%mevh(uflbmng system
- e, i i | i t .
ma YR ot MG e WA BORAER Sopls Do NR! e gp oy ring
hetabaoms Widepbndeintly) sjesteeintrom yitcageps oxsgenard sulphwandiwigeh may be

het er oat ons j ndependent | y. se ted fromnitrogen and
optip5 B et G RRTR YOS SieatsG PR G g B e
subftfents ipd e Ny sefteg o Hilopeh, Yyane;, Ores it Ry
carm&ﬂyl_ca(mﬁf’hmg, m(o'PNRf?yd”,, bare@)RFBNWHSO,R Y, -SO,NRMRY,
I Ny

pyrim , 1soquinolinyl and quinazolinyl), the ring

B R e s R R GRS TR

oGl hieCe Hlgiie Febe dhritnbiby Faarehdbity,
preferably from6 to 10, ring atons, the ring system
Ci-bsiaflylenseonyhaphepyleghonyt (exfewyelnalkil  phepp a@% arafugated or

substjtuents as 3Q.recited above.ln .a rticul ar
SRR TR TR OPE] HE G S HEAGPIBPAG REIeRy Ote fng heteroatom
s SR e g R, SRR Ay o
or rfidre G6bsiitienksyind¢penderitlyr setestedfaom helogen, cyatm diydwonyl, c®boxyl, Ci-

repr esent henyl ti.onally substituted with one, two
CG%}ﬁﬁtﬁP'Zg aﬁi?%&ap%{gé%(%? Qﬁﬁ%%ﬁ?f&'ihtly sel ected from
hal ogen, hydroxyl, or carboxyl. In a further

embodiment, R5 is a bicyclic unsaturated ri n%_ system
In aperenbiodiment, IR is jangongneyaiic or polycyclic (for example, bicyclic) unsaturated

ring system containing from 5 to 10, preferably from 6 to 10, ring atoms which ring system

may comprise one or two ring heteroatoms independently selected from nitrogen and
oxygen (e.g. quinolinyl, 1,2-dihydroquinolinyl, 1,2,3,4-tetrahydroquinolinyl, 2,3-
dihydrobenzoxazinyl, 1,2,3,4-tetrahydroquinazolinyl, phenyl, naphthyl, pyridinyl,
benzofuranyl, pyrimidinyl, isoquinolinyl and quinazolinyl), the ring system being

optionally substituted as recited above.

In a further embodiment, R® is a mononcyclic or polycyclic (for example, bicyclic)
unsaturated carbocyclic ring system containing from 5 to 10, preferably from 6 to 10, ring
atoms, the ring system being optionally substituted with one, two or three substituents as

recited above.
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the ring system being substituted with one or two ring

het er oat ons i ndependently sel ected from nitrogen and
W@009061492 he ring system bei ng optionally subspe¢T/sSE204/001938

with oxo. R6 and R7 each independently nmay represent

G -C, preferably G-, alkylg optionally substituted

by one or nore substituents as recited above, or R6

and R7 together with the nitrogen atomto which they
In ApLtiAlhRGHESHIMBATRA rdresets fhMyTQtieshIBAubERLRH with one or two

heterocyclic ring which may be o%i onal | y substjtuted
subgjiifupnts indeperdenty gelsetpd fro CER e cNHEHONNBVR, ', byrdroxyl or

preferably R6 and R7 each i ndependently represent
Ci#psdlsgen or G - Ce al kyl carbonyl optionally substituted

by one or two substituents as recited above. In an

enbodi nent of the invention R8 and RO each

A 5 .
In 4 SAERERARRILY b RIBSAT R RCHBHE BBl SR DERERE Bieh one,
twooqatthme ahibstitsetitsindependenthysetaeteddiorh Walogerd) diyidtoxgh tos carboxyl.
i ndependently sel ected from hal ogen or Q C al koxy. In
anot her enbodi nent, R10 and R11 each i ndependently
In 4 fRHESERDoMERAO B & PhicHlic InsAukatbd Bhg (Ridd c&ﬁf&ﬁlﬁ% 1¥ing atoms,
optionally substituted by one or two substituent
the rmgespstanidreing/substitotederitlf omoriwioogeetanitnms iddedemieptly selected
C -Ceal koxy, JV-(Cl-C alkyl)amno, N,Ndi-(Ci: C
from PSR AT Y Bl E%W%%YS% %%%9?‘?9%8?/ s it pro.
together with the nitrogen atomto which they are
attat7:hed forma 4- to 7-nenbered saturated

R° and Rt ensfrdndapendanywpayciepiessnt a-Gopretnaly ¢1-Salsdinilt eptiogally

. t t | east on [tuent. as.recit a . 2 .
suelfite ey QBT A SuBRRh 4/ s anbiy o RO AR Rpectic vim e
nitrak &y dtofl toGai€lbthey atedtaklydd foafta 42nal7liierabdied bdtutaid Heerocyclic

one_or two substjtuents independently selected from

ringywhishanasabs efionglly pehelifutedyiticat lgpstonrg subpiiiyegs as recited above, but

vl 4 o e +hy
prefer By K s iy b ek KU B PG oG AREH
optiunelle setstiyute ey esenttwostdbagemtois etitedeboat.kyl or C3- Co
cycl oal kyl, optionally substituted by one or two
substituents independently sel ected from hal ogen,
. . o - 9( -
I R i B N My gy gen or e
groopsélected from Cofs RrdféraphdCRLE alkyhet BeCs vydlbalkyicoptionally

P IR’VE) %ul\al\étc]iltlfelgltstiplgéi)eg&eently selected from halogen or C;-Cg

ni.tr
substlttute% y one or
alkoxy.

In another embodiment, R'® and R'! each independently represent hydrogen or C;-Cg alkyl
or C3-Cs cycloalkyl, optionally substituted by one or two substituents independently
selected from halogen, amino, hydroxyl, C;-Cs alkoxy, N-(C,-Cs alkyl)amino, N,N-di-(C;-
Cg alkyl)amino, carboxy or carbamoyl;, or R'® and R together with the nitrogen atom to
which they are attached form a 4- to 7-membered saturated heterocyclic ring which may be

optionally substituted with at least one substituent as recited above.

R!? and R" each independently preferably represent C;-Cs alkyl or Cs-Cy cycloalkyl,
optionally substituted by one or two substituents independently selected from halogen,
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attached forma 4- to 7-nmenbered saturated

heterocyclic ring which nay be optionally substituted
Wowak/o6n499 east one substituent as recited abovECT/EER004/001938

anot her enbodi ment, R16 and R17 each independently

represent hydrogen or G -C6llal kyl or C3-C6

cycl oal kyl, optionally substituted by one or two

substituents independently selected from hal ogen,

amﬁﬁ‘kﬂfirgfrr?lggil{% hiko N @1-@L K]R?,iclgamﬂl\a’ N-di-&8,-C, a]k% Yamino, carboxy

al ky am no, OoXxy or
ormbmyéyl , or R16 and R17 together with the nitrogen
atom to whi ch they are attached forma 4- to
7-menbered saturated heterocyclic ring which may be

R“opHIF0N @édh)inééﬁéﬁ&éﬂtlﬁ;ﬁé‘feﬂblﬂe?fesblﬁaﬁzﬁrdg@ﬁ 08 thticlatikye bt c3 Cs

as recited above. I'n one preferred group of conpounds

cycdgalleydr aniioaalty ;ulﬁt;@@%bsh@net@ tWRsubsiifeants mdepemie yosetreted from

halogeer_@mmo H}féx%%ﬁn Cﬁ ﬁ%ﬁﬁg Q& Cg ]ﬁ’(gggmﬁl%d h?(ﬁbéeaqﬁl)ammo

carbox@/ dﬁ‘)dar‘tiaﬁ{dyﬂ)n at RY @d@lﬁ Itbgﬁtl@éi vhih B &itedgeh \Wbm to which they are
substituents sel ected from hal oge am no or hydrox

attacheghfore adrdp Jgapmbeasd |S§fu%edth¢§f‘df>@f¢%1p Slervingh sy e @pﬁonaﬂy
sub%ﬂﬂtre%i' W& B4R The sﬁb%uf'u%ntr Asr}gmﬁetd%%vé’m' ch ring system

nprise one ofr teroat oms independently
seI ect ed from nltrogen and oxygen and which is

optlonal substikt ut e¢h by one or re substituents
e%meyt ¥ and B SR FCKBISGRRY Toppesa: bogigen or Ci-C alkyl

ot %d@‘%%"%% 1749 S B Ben ey
seldcﬁ@ﬂomélablgonl,pansiﬁb,dt}tde@(yﬂ,_r@m@ ali®6y, N—@I—C_la alRylyamino, N,N-di-(C;-
TR o TG TN

Wh@h'tﬁéﬁar@ h&yéh%a ff&%‘é{ Y. topﬁﬁféﬁib%ﬁﬁt&ﬁfh&‘éted fSefRyclic rin g ik which may be
cycl oal ygrt B ﬁb é and a saturated or unsaturate
@

optiamaBy shsti leag ook isebstituegt esmpited ebeyeat | east
one ring heteroatom sel ected fromnitrogen, oxygen and
sul phur, each

In one preferred group of compounds of formula (I) according to the invention,
misOorl;

R' is halogen;

X represents a bond and Y represents —-CHy-;

qis 1;

nis0; ‘

R? is halogen, - NRSR” or C;-Cs alkyl optionally substituted by one or two substituents
selected from halogen, amino or hydroxyl ;

R* is hydrogen;

R’ is an unsaturated ring system containing from 5 to 10 ring atoms which ring system may
comprise one or two ring heteroatoms independently selected from nitrogen and oxygen
and which is optionally substituted by one or more substituents independently selected
from halogen, cyano, oxo, nitro, hydroxyl, carboxyl, -C(O)H, NRER?, -C(O)NRIOR“,
-NHC(O)R'2, -NHSO,R", -SO,NRMR", -NHC(O)NR'®R'" |a group selected from



10

15

20

25

30

group being optionally substituted by one or nore

substituents i ndependently sel ected from hal ogen,
wey@noe14by dr oxyl , carboxyl, G -C6 al kyl, G - CGBCHbR®A4001938

and G -C6 al koxycarbonyl. Particularly preferred

conmpounds within this group s2e those in which R5

represents phenyl optionally substituted with one or

two substituents independently selected from

e, o AR O R PR c e B -Gl

substituted with one, two or three substituents
Clwqmpélgéﬁdahﬁrw SeiCesctaderlleylo i Hed dlelaarbagidy phenylcasbonyl, C3-Ce
n which R5 is a bjcyclic upsaturated
cy Mlgv E@@?&% ﬁﬁ%ﬁlﬁtﬁgorwswwdaf Jfd;memgaered ﬁategwﬁlé‘rﬁng

I e
°°r?l§1‘d§e‘%ée§t3€%? P B Sl e B b 3 s Spphur, cach
gronp bglngymtlemlb&ubglm‘mdlbmcmleloy nsub sibistioenty indephndendy sklected from
Il b f
halémgﬁgs f’}'al%ﬁ g}g}lﬂaﬁt;areﬂ a¢1 {?hglkgf;%g& x&%%%l eCGOalkoxycarbonyl

invention will be seI ected so as to avoid sterically
undesi rabl e conbi nations Exanples of preferred
Partiontpdy prderngd Qdm@qund@mqhmmsrgﬂmm@e these 2n which R’ represents

phefn%&gé\iﬂnlagy Isub&glﬂg%é mtﬁ r?nﬁ oatvi/o ?:Hbstéfpllelgf |111']\dependently selected from
RGBSR O R T RNBO B S R v R amrgpents
phéﬁ?fflgg/tﬁn g}s@dﬁlﬁftg{jﬁ}(ﬁ;p !é %ﬁ)}/vlo or (’Eherte%1 su bgtltuents independently selected .
frotni h}i@dgenf hyibondpca’tcar‘t@)xy( sca"lm Which R’ is a bicyclic unsaturated ring system

contalye G B AR HRE 37S4eth DRGSR ith one or two ring

het%’ﬂoh%h%ﬁﬂh&ﬁéﬁ&énﬂg S%Eféa)ﬁ'd%'i‘ﬁﬁbblgéﬁ%ﬁi MY AR, thdkifhk system being

- 2-am no- or o-
optlldrl#llﬁﬁﬂﬁptlﬁ@{mtb@mofuran 2,4 -piperidin]- 1'-
yl) propyl ] oxy}-4- hydr oxyphenyl ) acet am de
bis(trifluoroacetate) (salt) ; N (2-
{[(2"S)-2- AmmD- 3- (1' #, 3#- spi ro[I
-benzofuran24-r|per|d|n-l yl ) propyl }-4-
It wrﬂtbh@pwn@tgdl thaidhe awmbler andne@rq p{ szlgstzmmtﬁ 2)¢) n@&$ inthg gompounds

of tz1| iR 15101{] X/(ﬁli B& Xé:fgcetgél ée) £45 ta%nd%?erglaﬁ}( {mdes it 88‘1%3}11%{183s

L"<2 {[(26)-2-(Acetyl am no)-3-(5-fluoro-ri7,3if-s
Exe{rilglgs[ l)f Igrglfelrrzegfcgrrlg2unds4ofttﬁep1ne§rit{o(1jll 12(]:11-156 yH
N-(2-{[(2S)-2-amino-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyl]joxy}-4-methoxyphenyl)acetamide;
N-(2-{[(25)-2-amino-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yDpropyl]oxy}-4-hydroxyphenyl)acetamide bis(trifluoroacetate) (salt);
N-(2-{[(25)-2-amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyl]oxy}-4-methoxyphenyl)acetamide;
N-(2-{[(25)-2-amino-3-(5-fluoro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yDpropyl]oxy}-4-hydroxyphenyl)acetamide bis(trifluoroacetate) (salt) ;
N-(2-{[(25)-2-Amino-3-(1'H,3 H-spiro[1-benzofuran-2,4'-piperidin}-1'-yl)propyl]oxy}-4-
methoxyphenyl)acetamide;
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propyl ] oxy }-4-methoxyphenyl)acetamde ; 5 N

{2-[3-Am no-2-(5-chloro-1"if, 3-*-spiro[ 1- benzof uran- 2,
wa2008i0p99 di n] -1' -yl ) propoxy] - 4- mnet hoxyphenyl PCT/SE2004/001938

acetam de bis(trifluoroacetate);

I V-{2-[3- Ammp- 2- (5-fluoro-ril13 3i ?-spiro[ | -benzof uran-2

, 4" -pi peridin]-r-yl)propoxy]-4- methoxyphenyl}

acetami de bis(trifluoroacetate);

N-(M{(03)-3= A3 1 '3 H-sird[ 1 -benzofuran-2,4'- iperidin&—l'-yl)propyl]oxy}-4—
r-spirof[l-benzofiiran-2,4'-piperidii |Ii-r-yl propoxy] - 4
hydroxyphepyDaseiaphdnbis(tateeransadate)isaltk ri f | uor oacet at e) ;

NG (s 3 (RT3 5L eRofe-1 o B - Bl R 4 BBridiny-1-
yl);lﬁ_r/’i\)_ﬁ%lgé_@%ﬂg fﬁ%ﬁﬂio}iypmlyl)s&dtirhfdwor oacet ate) ;

no-2-(5-fluoro-ri/

N-{23]37A8309-8{(F-chlongd #)P Hrspiok}-benze b pntdt -pipeyidin]-1'-yl)propoxy]-4-

r 0PQOX ¢ | ' yoacetate); is
meﬁ\%?@‘%’%ﬂ%ﬁ%}#}%&éﬁ%@fgﬁ%%cgar ?”‘Si f-spiro[l-benzof uran-
N- %«B'—Aﬁiﬂﬁzi(ﬂlﬂmfo-yw,wi’@pﬁ& M}behzofuran-2,4'-piperidin]-1'-yl)propoxy]-4-
ydr oxyphenyl } acet z?rri e trifl gor oacetate (salt);
methgxyphanyl}acctepidsis(frifinoseace@i)y o[ | - benzof ur an- 2, 4

-l RE:] I - st : id

e B RELNTI o Remagp e o TRCARNBAER i o

methoXyiedyBpretapideiésiziffuoreaveRdted; - pi peridin]-r- 20

SRS AT 85 o B PR 1 G 1

Ry j aridinl ey

RSBt bssal i amdrtyagpe ol 1)

N-8-[GhAorine-2-(p Fhokt-bH3 B-spBodhbanzofuray-3A -pigpiidio]-1 - benz of

Do Ao RS b Sl ¥l oecREoPOXY] - 4- hy  dr oxybenzoi ¢

N- {2:-QZCM@Q:(S:&E)TMif@,Bp1=srﬂirz[;ﬁbénﬁzls,aira@fz14*-p§>aﬁ@1fn%|1agat)gmﬂbxy]-4-
-5- C ydr

-piperidin]-r-yl)propoxy oro-4-h oxybenzoi c
hydrekybhegyld atetaraide iqlfgt@oa,q#m Galt)f | 3/

L P
methoxyphenyl}acetamide trifluoroacetate;
5-{[(28)-2-Amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyljoxy}-2H-1,4-benzoxazin-3(4H)-one;
8-{[(2S)-2-Amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyl]oxy} quinolin-2(1H)-one;

5-Chloro-2-[2-chloro-3 -(5-chloro—1'H,3H—spiro[1-benzoﬁuan—2,4'—£)ipeﬁdin]-1'—
yD)propoxy]-4-hydroxybenzoic acid;
2-[2-Amino-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)propoxy]-5-
chloro-4-hydroxybenzoic acid,;
5-chloro-2-[3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
(methylamino)propoxy]—4-hydroxybenzoié acid;

5-chloro-2-[3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
(dimethylamino)propoxy]-4-hydroxybenzoic acid

and pharmaceutically acceptable salts and solvates of any one thereof.



-chloro -chloro
-spi rod - benzof uran®?' - pi peridi *-r-yl)~- 30

W@ ehoseetayd anmi no) pr opoxy] - 4- hydr oxybenzoi ¢ aci dPErsE2004/001938
pharmaceuti cal » acceptable salts and sol vates of any
one thereof. The present inveltion further provides a
process for the preparation of a conpound of fornula
(1) X - OCH2 N(CH2 p R.(CH2) RNO YRtm(R2 n
(i) or a pharmaceutical® acceptable salt or solvate
t hereof as .defined above which conprises, .
The syt invegtign SHBTISS 2PEIGeT 59 9 Bf@@@raﬂ@ ?@w%mund of

fon%&‘i%i)(CHZ)t RN O OH HT (2)n() wherein R1, m

n, q, p, R4, t and R5 are as defined in
formula (1), into a conpound of formula (I) or (b)
reacting a corrpound of formJIa (III) X— ,CH2) gL m

(R2 )n m/\,he \ X, are as
defi ned for gf;{ )T\vthHzép;o\m?r(@l‘bﬁtfornung
(IV) Ft,£C RN (1V)

RN R?)..

@

or a pharmaceutically acceptable salt or solvate thereof as defined above which comprises,

(a) converting a compound of formula (II)

><:H 5 (CHZ)p\V(CHz)‘\ _R®
o
OH

10 ) n {I5)

wherein R!, m, X, Y, R% n, g, ps R* t and R’ are as defined in formula (D, into a

compound of formula (I); or

15 (b) reacting a compound of formula (III)

xc*'

) n (11D



10

15

20

wherein L is a | eaving group (for exanple a hydroxyl
group or a nethyl sul phonyl oxy group) and p, R3, R4, t
w@nws@e1499 e as defined for fornula (1); (c) reRCI/SER)O£001938
conpound of forrmula (V) 3 X- Op 2)gL (CH)p R (CH2 )
(R )nv ' n (V) wherein RL,1i,m X Y, R2, n, q, p, ,
R3, R4 and t are as defined for formula (1), with a
compound of formula (VI) HO- R (g [) wherein L is a
whéRaV [Rﬁ,angKOYpr fiodndex A8k eefinddefoh ﬁirﬁﬂlaﬂg}) ROAHEOX YorBh AR of
or nitro enzenesulfonyl oxy group) and R5 is as defined
formple ¥} mul a (1); and optionally thereafter if
necessary: (i) converting a conmpound of fornmula(l) into
anot her conmpound of fornula (1); (ii) renmoving any
protect| ng oups or (iii) formng a pharmaceutically
@gt bl e r sol vate5 The processes of the
L | n er’ﬁ\ent) be carried out in a
sol vent W\n%l/an orgar@c sol vent such as an al cohol
(e.g. netha or ethanol), a hydrocarbon (e.g.
tol uene) or Ret r ahydr of uran, di nethyl formam de, av)
N- net hyl pyrrol i di none, di chi or onet hane or acet oni tri F

whateinaL iseanjeeviag graerpo(or akamphmalnmlr@;yl @bdipoor aahethglsalphbnygexy
enper qt 1 the ra 0 10, 15 or 2Q0C
gran‘ggoﬁﬁ asé}%ggi Eﬂ g]‘i’lm&‘la BDcompound of

forrrula (II) into a conpound of fornmula (1) according
to 5 process (a) involves substituti ng the desired R

substltuent for group shown in the
()f %}mlq'é@ %%m%% rmsd usi ng processes known
|nthe art §<.1 as are illustrate n the exanples. An

am no group/*fo (133 PY R troCEIdga
reacti pg tfie corrgspon Nﬁ hydr ox rlvat)lgv\pnth

di-t nate in th¢, presence o
suit &bl e pHYlg nts such aR[t}rl phenyl phosphi ne
ancemg azod| car goxyl ate, and
(R er 2
(R™)n

V)
wherein R', m, X, Y, R% n, g, p, , R>, R* and t are as defined for formula (1), with a

compound of formula (VI)

HO—R®

wherein L is a leaving group (for example a methylsulphonyloxy group or

(VD

nitrobenzenesulfonyloxy group) and R is as defined for formula (0);

and optionally thereafter if necessary:

(i) converting a compound of formula(l) into another compound of formula (I);
(ii) removing any protecting groups; or

(iii) forming a pharmaceutically acceptable salt or solvate.

The processes of the invention may conveniently be carried out in a solvent, e.g. an organic

solvent such as an alcohol (e.g. methanol or ethanol), a hydrocarbon (e.g. toluene) or

tetrahydrofuran, dimethylformamide, N-methylpyrrolidinone, dichloromethane or
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I 0 suitable solvent such as tetrahydrofuran. Conpounds
of formulae (Il), (Ill), and (1V), (V) and (VI) are
we@epaohmee14eomrer ci al |y avail abl e, are known in tP€I/SE2004/001938
literature or may be prepared using known techni ques.
Exanpl es of preparation nethbgls for certain of these
‘conpounds are given hereinafter in i the exanples.
Compounds of fornmula (11), where p is 1, may be
accfdrBRAE ih te Eraﬁiir@ | e
formula (V ﬁ? o® f@r ?mlj(lw 1) o\?\ﬁg%ﬁ@ﬁ%‘ﬂ%xﬂégrn&e tn the
range from @rfd 16, ]aﬁr@r%&?CdEf ilo@d 10rorflétail a (1), with a-
conmpound of formula (VII) (VIIl)wherein R3 and R5 are
as defined in formula (1), and t is 1 or 2 Conpounds
CoRersiBh SF Pl ikl Tapratl Qﬂemﬁt‘n%a%ﬁ?(‘n‘ﬁﬁ 3Pk (B gerorgipe o
progess (b)elnmlammsnmahg glekdesmd Riatbsiigesisfor te hyidkdxyb Eroup shown in

reci t.edb t hgse illed in the art that in_t
the JpErild of4S Bpy fr eehprushisHERERES éVrntla.the At e 3 98
lluSHALP s &Y ‘éﬁarﬁﬁle?%{ o Bbu 'I?)Iné?(aﬁr%) 82 ihfiGduced by reacting
reagents may need to be protected tecting

the gprregpondinig hy droxpyslepv atireer with dﬁtedf-blltﬁenndnqarhmdﬁ inthe presence of

sui Bl it eadbe it s BB bR RgP st ediboryliie, and

suifabRlseblentyuchad @Ry &oaghn.on of functional groups is
described in 'Protective Goups in Oganic Chemstry',

edited by J.WF. MOme, PlenumPress (1973) and

S 3rd edit
ComphH i ok in BB T SFRD, CORNA AT sfiodl Gpaercifly
avaflaslegre kilbven @rotiip diterdtir@br thay Beippired uai g\lﬁoﬁ?ﬁ%e&ﬁlques

conver edtoap eutlcall%/acceptale salt or
Exagpplgne f?l??é?%ﬂr mefg\P &8t3in of theeg epmapR¥nds ave &jwen hesginafter in
the%ﬁarﬁ?lléydr ochl ori de, hydrobrom de, phosphate, acetate,
ate, naleate, tartrate, citrate, oxal ate,

Compounds of formula (II), where p is 1, may be prepared, for example, by reacting a

compound of formula (VII)

(R )n (VID)

wherein R', m, X, Y, R%, n and q are as defined in formula (I), with a compound of formula

(VID)

R3

(CHy), ~o-R

(VIID)
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nmet hanesul phonat e or P-tol uenesul phonate. Conpounds of
formula (I) are capable of existing in stereoisoneric
wo ooosm614p4 Wi | | be understood that the inventiPCI/SE2004/001938
enconpasses the use of all geonetric and optica
i somers (including atropisongrs) of the conpounds of
formula (1) and m xtures thereof including racenates.
The use of tautomers and m xtures thereof also forman
aspect of the present invention. Enantionerically pure
forns are particularly desired. The conpounds of
wheoain®? Rgahamehﬁntdnxﬁwmnb(BhaKHHeé@EQcals in
partlcular as nodul at ors of chenoki ne receptor
(especially MP-1 a chenokine receptor) activity, and
may be usedinthe treatnent of autoi mune,
inflammatory, proliferative andhyperproliferative
di seases and i nmunol ogi cal | y-nedi ated di seases
Cofnﬁ&lnﬂﬂ'o@ Gornfil £ OVITPAh VI ﬁf&&ﬁ&ﬁ@%@» e‘i’th%b?mﬁércia‘l@%@@ﬁable are
d Acquired | munodeficiency ndrome (Al DS).
knd@waimphe Stepftuteme seaycetepdrethusing énox{zq jechmiques: espi r at ory
tract) airways diseases including chronic obstructive
pul nonary di sease (COPD) such as irreversible COPD,
It AR R EPpresidtdd HySthédetiltidah thedrl #afinthe FchESsB§b1Cthe present
extrinsic and dust asthma, particularly chronic or
invepiast c@r’tatnefua@ttqmbgqo@pgsucmﬁ gyé@mn%r 2aHEC gT9URAYsthe reagents may
Wi n
e PS5 R SSRTEY VRURTRL logrihbs. i peBithfon & hELltbbounds of
forﬁllilla'qﬂ 8y GA®besa, anppRpriatistige, theirambya of ohé o ltnbfe protecting
purulenta, rhinitis sicca and rhinitis nedi cament osa;
EroMBHbr anous rhinitis including croupous, fibrinous and
pseudonmenbranous rhinitis and scrofoul ous rhinitis;
seasonal rhinitis including rhinitis nervosa (hay
T hé pm@afchoﬁ and dgzotectiar of fancidnabgrosps ismiestm'fbieé in PactedtivedGroups in

and rel a di fibroid n i di h|c
Orgarwce%qmlﬁr&r CC{AWEW Moy et ?%ﬁﬁ? sna Brdtective
Gréus ﬁﬁ thesid 139 e R0 TeWatkBie and P.G.M. Wuts, Wiley-
spondy art ropat Hi es (i néludi ng ankyl osi ng
Intepaimbel(199%, psoriatic arthritis and Reiter's
di sease), Behcet's disease, Sjogren's syndrone and
system c sclerosis; (3) (skin) psoriasis, atopica

Thél sérﬂﬁéunas OF foRANIATS abbRE fRdyi Hel conddtebdab RQhaREZEBE QUS acceptable

derm tides, seborrhoetic dermatitis, Lichen planus,

saliresraohviatp S erepfl prefersbiyeampei darlitiqnyalenelbag s hydrochloride,

hydrobromide, phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate,

methanesulphonate or p-toluenesulphonate.

Compounds of formula (I) are capable of existing in stereoisomeric forms. It will be
understood that the invention encompasses the use of all geometric and optical isomers
(including atropisomers) of the compounds of formula (I) and mixtures thereof including
racemates. The use of tautomers and mixtures thereof also form an aspect of the present

invention. Enantiomerically pure forms are particularly desired.

The compounds of formula (I) have activity as pharmaceuticals, in particular as modulators

of chemokine receptor (especially MIP-1a. chemokine receptor) activity, and may be used
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bul l osa, urticaria, angiodermas, vasculitides,

eryt hemas, cutaneous eosinophilias, uveitis, Al opecia
wae@aver4and vernal conjunctivitis; (4) PCT/SE2004/001938

(gastrointestinal tract) Coeliac disease, proctitis,

eosi nopilic gastro-enteritisig8 mastocytosis, Crohn's

di sease, ulcerative colitis, food-related allergies

whi ch have effects renote fromthe gut, e.g.,

in A Ge&ifRst of Jﬁt&kﬁﬂlﬁleaﬁﬁlaﬁﬁ&ﬁ&@ ploBferb@F¥8id Hylpefisisedide
system c disease) nmultiple scferosn s, atherosclerosis,

dlsdhscﬁjandeannmnhmglc@m—mc@mcgl deases mpéudmg B@ction trensplanted organs

or s O AR B R (e i SO IR <. 1 ype |

di abet es, nephroticsyndrone, eosinophilia fascitis,
hyperoﬁgE syndrone, |epromatous |eprosy, sezary
Exaypids emn'dmo@patmi c thronmbocyt openi a pupura; (6)

| ogr.af.t re ct.ion) .acute dchronc i n for

(1)(&%%&%%11’%?@& &aémaa%s dbsrqas&s 11'% dna%%lelromﬁ: ego ccfvx\zne\pgpnonary

| HRRBascHCOPDIRGEION irkéibdNO0PDY; AstHinafdtdh @l bﬂﬁl’cﬁlag raﬁéﬁglc
ver sus host di seaqsqi@g?) cancers, especially non-small

c@ltnnsmﬁ:gtrw I@)la @ﬁﬁlcghl@ymlggﬁ-%ﬁtﬁmtq @ﬂ@‘) (e.g. late
ral seggﬁ% 8#%’%% @heg\?% gés?’g%ran&ﬁ 8% %ﬁlg IE,Patrophm rhinitis

Stfid@onicahipgtist mslludmglr]mmurs}CaBemsﬁ hﬁ/phﬁﬁiphl,c rhindtiig) rhinitis purulenta,
peripheral |inhs and sepsis. i Thus, the present
| FVBIHE StoRa BROUIRIEE medicamsBion oA RoRR metm inclygling croupous,

I I
e
asphcling thigtip nevest (hay fevet)i and vesawotdeshinibie sasmlchtlsafarmer S

d of f I ; ti |1 )
DEggRgTiatd s Pirlolitlegl prs PRSHIRE Sy meympnia:

defined in the 20 manufacture of a nedi canent for use
in therapy. In the context of the present
(2)s feok find mmte)mheumetoubarthnttshmmpgatlm mndyﬂom@uepathles (mcludmg

* RESROMA Pl Siay AL B8 SERHAL Sr PRERL Gkl AALPDEich e,

" Bluprane srdesthé ¥nd SRemib sklerosRNSt rued accordingly. 25

(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous dermitides,
seborrhoetic dermatitis, Lichen planus, Pemphigus, bullous Pemphigus, Epidermolysis
bullosa, urticaria, angiodermas, vasculitides, erythemas, cutaneous eosinophilias,

uveitis, Alopecia areata and vernal conjunctivitis;

(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, food-related allergies which have

effects remote from the gut, e.g., migraine, rhinitis and eczema;

(5) (other tissues and systemic disease) multiple sclerosis, atherosclerosis, Acquired
Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic lupus,

erythematosus, Hashimoto’s thyroiditis, myasthenia gravis, type I diabetes, nephrotic
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The invention also provides a nethod of treating an
i nflammatory di sease (e.g. rheumatoid arthritis) which
w@eovpnees admini stering to a patient in need POESEWDN4/@1938
therapeutically effective anmount of a conpound of
formula (1), or a pharmaceutixally acceptable salt or
sol vate thereof, as hereinbefore defined. 30 The
invention still further provides a nethod of treating
AR SRS i b SIS S PastRis Jaypas IdB @y maforkd) 165rbHadR§ tdprsslyi seary
pul nonar'y di sease) which conprises admnistering to a
psitrideamne amd leepaihie thyombecytorongiapuiasal |y ef fective
anmount of a conpound of fornula (1), or a
pharmaceutically acceptable salt or sol vate thereof,
36) hansiraketregotatitedd clehictioRowhpy ﬁrrf&@ﬁlFléﬂﬁgnsplantation of
therapeutic uses the dosage admni stered will, of
cour s &idngsy Rea, liver; Ragcnnsauaepvemisitonslcornese apbeloonie graft
adwin%strgh#ﬁqﬁsgpe treatment desired and the disorder
i ndi cated. e af?y dosage of the conpound of fornula
(I') maybe in the range from 0.001 ng/kg to 30 ny/kg.
The conpounds of formula (1) and _pharmaceutically
(7) aveseprscspecially pan-gmall sl lpag sanceh ENR6HCayd sauamons saspoma;
their own but will generally be adm nistered in the
formof a pharnaceutical conposition in which the
(3)f dikensbsin(Whiclk angiogemasis & dsseoddtechivith raised viemakinecldvesitand
is in association with a pharnmaceutically acceptable
adj uvant, diluent or carrier. Depending on the node of
) i Ei%tcfs?st, 5{Pbke, }Jlgerﬁﬂﬁfﬂ"iﬁ i B8 hes8RERI éér%ei"éﬂ lilnbs and
preterably conprise fromO0.05 to 99 %w (per cent by
wedpgist ), nore preferably fromO0.05 to 80 %, stil
nore preferably fromO0.10 to 70 %, and even nore
preferably fromO0.10 to 50 %, of active ingredient,

Thi¥, theRRECEN ISR T oVREINboREhNE 073886119 (1) t *Hadbharmaceutically-
conposition. The present invention al so provides a

accpptablemele or sduite demgndsast hessinkedorsrdesinedy fox use iplberady of
formula (1), or a pharmaceutically acceptable salt or
sol vate thereof, as hereinbefore defined, in

In ARSMSF ApbONtHdiprésedt PRETBAGROK H&athe Mseefe@indthu@d of formula (T), or
adj uvant, diluent or carrier. The inventjon further
a phatowpeisisally pecspiable salior solzate thaseafaty nseipbefgre defined in the

maR AR A hEBLaE RIS i hcbloy! e 1 nventi on whi ch
conprises m xing a conpoun formula (1), or a

In the context of the present specification, the term "therapy" also includes "prophylaxis"
unless there are specific indications to the contrary. The terms "therapeutic" and

"therapeutically" should be construed accordingly.

The invention also provides a method of treating an inflammatory disease (e.g. rheumatoid
arthritis) which comprises administering to a patient in need thereof a therapeutically
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt or

solvate thereof, as hereinbefore defined.

The invention still further provides a method of treating an airways disease (e.g. asthma or

chronic obstructive pulmonary disease) which comprises administering to a patient in need
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pharmaceutically acceptable salt or sol vate thereof,

as hereinbefore defined, with a pharmaceutically
waewmepsra e adj uvant, diluent or carrier. The PCT/SE2004/001938

phar maceuti cal conpositions nmay be adm ni stered

topically (e.g. to the skin20or to the |lung and/or

airways) in the form e.g., of creans, solutions,

suspensi ons, hept afl uoroal kane aerosols and dry powder

therggf m%&?k&{b%ny QEfestyRl BROEALE ¥ corfip@uinddf fefdlla (I), or 2

mnistratioh in the formof tablets, capsuleés,
phasyaaepticallyomcentablo saltjorgoliatstherset, oy hpeinbefare defined.
adm nistration in the formof solutions or :
suspensi ons; or by subcutaneous adm nistration; or by’

For HgCtdlve 26HtBha&d fitdpetid kel B cfo_@éi%*e RmiS I RPEB IR IoF 8tirsd) Vary
transdermal ly . The invention will now be further
with theuwstpatedienyploybd thomodaphedmaisitation.tthe jeatmgnipdeszed and the

s BRI PSR PP B DB A e e
ﬂoﬁ@mﬁﬁ%/ﬁgkd%/lgg? ppm), DMSO-J 6 (dH 2.50 ppm), or

net hanol - ppm) were used as internal
standard. Low resolution nmass spectra and accurate

mass._ det ergg ' r .
o AR D A i 0 R RS S S RS fheror
bandedros. thdl bwa Guy el gerenadl inisared mabe firm ofer
ma}lcabora[cglry gr\gge and geed y(s::tmr'iea?lfﬂ\fede. Thge © )
phapsaRetis CORBOTILeR 1 WhICh e Hﬁﬁl&dﬁo“é’%ém@éﬂgﬁ%l{"@a @gtvR

. . - P i 9 t . ]
g T 0 LR 8y Sl 8 ot o i
Depeadingrogsthe DibABof adiniidisation,zbel pharmaonyticat eonigdiition will preferably
corép\ﬁsé%%% g%/ é§ %%%%gnt%v%fgh&l nr‘lrc‘;"lteI}%(lefefc’al[’ﬁ}l'c R ?OST‘CIE)":SO Yow,

i kel .1 CREFXARDLAS oV BEIRALREBLERBRAIITHo 50 %w,
Stﬂ%é%l o%fgfa'%%ﬂé%l ro[ | -benzof urgn_- 2, 4&3% per i}gi ne] ° v
of dutivéingrottienTallsparcantagen Hy wetght beipabesdann totsd cpinpesitiary

Effland, R R Gardner, B. A, Strupczewski, J. J.
Het erocyclic Chem 1981, 18, 811-814.

The present invention also provides a pharmaceutical composition comprising a compound
of formula (I), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore

defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined, with a

pharmaceutically acceptable adjuvant, diluent or carrier.

The pharmaceutical compositions may be administered topically (e.g. to the skin or to the
lung and/or airways) in the form, e.g., of creams, solutions, suspensions, heptafluoroalkane
aerosols and dry powder formulations; or systemically, e.g. by oral administration in the
form of tablets, capsules, syrups, powders or granules; or by parenteral administration in
the form of solutions or suspensions; or by subcutaneous administration; or by rectal

administration in the form of suppositories; or transdermally.
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Method B: 9 - ok ( XDVME O CuBr SMe2 [/ a F /-PrwdC
I I Br THF cr MgBr NH Step | tert-Butyl
wa2@RaeB9nzaspi r o[ 2. 5] oct ane- 6- car boxyl at e Pot BEESEAUW4/001938
tert-butoxide (31 g) was added to a stirred suspension
of trimethyl sul foxoni umiodide (60.8 g) in
1, 2-di net hoxyet hane (250 nlL) at 20 OC. After 1 hour,
the m xture was added portionwi se over 30 mnutes to a
stirred sol ution of 4-oxo-I-piperidinecarboxylic acid,
1, 1-dinmethylethyl ester (50 g) in 1,2-dinethoxyethane
The(ifilention vatl lowdie fustheeillustrdted by the followingnonveaniding €5@0ples.
nm.) was added and the m xture was extracted with
tert.-butyl methyl ether (2 x 500 nL). The organic
'H @MR ?%efc&a WREEretaRRg dnSeRahalflyyinbld S0t af iy Rh8H PintPRak of
I carbonate solution (250 nlL).” The conbi ned organic
chldrafem—vidsy A2V edm)yvesetonntds Foli8S npm)dMOM-da(Bfi At59,ppm), or
filtered and evaporated under yreduced pressure. The
metharglefs 40 BT PRERQ st wipd g6 iniedl siiderd ol uene (100 ni)
to give the sub-title conpound (43.25g) as a solid.
1H NWVR (CDO 3, 400 MHz): d 3.75-3.70 (m 2H)
Lo résétudiod Snassspe2tih an@ a6Qirdts maBé-letermiBatich Wére regor@id)on a Hewlett-
Pacéélglﬁh lbp i%—f\/][rg qy%gel)ni ecilliiél?ed(\%’th ZFEI /%Ielgnilsz!ltion%ﬂta}i‘xlbers.
-spi rof | - benzof uran™”' - pi peri di nej -r-car boxyl at eA
sol uti on ofi so-propyl magnesi um chl oride in
Allselventhynd obmamarcidl Te#en(s2ndre labératdry gnads saddeed] afy ispeivek
over 15 mnutes to a stirred solution of
2- brono-4-chl oro-1-fl uorobenzene (42.5 g) in anhydrous

Thd £iheHRyAie ffgé@ﬁr (R niPoundd whs SactiSEwith ACDORIme Ald er
a

further
ACD/Name Batch.

The abbreviations or terms used in the examples have the following meanings:

DEAD . diethyl azodicarboxylate

DMF : N,N-dimethylformamide
DMSO . dimethyl sulfoxide
THF . tetrahydrofuran

TMSCI : chlorotrimethylsilane
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m nutes, a solution oftert-butyl

| - oxa- 6-azaspiro[ 2. 5] oct ane- 6-carboxylate (43.2 g) in
wG2@shydeous tetrahydrofuran (50 nL) was addedrEDSEWMEN1938

by copper (1) brom de di nmethyl sul phide conplex (0.4

g). The mxture was stirredogt 40 OC for 18 hours,

cooled to 20 OC, diluted with water (300 nlL) and

extracted with tert.-butyl methyl ether (2 x 300 ni).
Exa¥@&ni ¢ extracts were dried over anhydrous magnesi um
""§5‘ﬁhate, filtered and evaporated under reduced

pressure. The residual oil was dissolved in

2-di meth Pot
Tt OBt S RS LR R 2 TS o
MeﬁltoHrAe'@h@tcoﬁQ)oQﬁd Wk prépaRUisS déABeBby Eﬂ?ﬂ% fro rR -2@ardner, B. A;

hours. Furthér potassiumtert.-butoxide (5.7 g) was

Strupgdeuskand J/sHeterdcpeficOhert. 1984, &% 85D-30€ for 2 hours then

at 55 0C for 4 hours. Water (500 niL) was added and the

m xture extracted with tert.-butyl nethyl ether (2 x
Me#@@B1L) . Organic extracts were dried over anhydrous

rragneS| um sul phate, filtered and evaporated under

red@ceddmfe Qre is to give the sub title conmpound
7545 ) %n oil. 1HNMWR (CDO 3, 400 MHz): d 7.10

—1—&9—-7, —7 . (d,IH) 667(d I H); 380365(m
J2H); B%39 (di, 2 94 (s, ﬁrg}él 85 |
71967 (dt, ) 1.4F Wzm o o“"‘B“’D %CE)C 4
Ioro-3i7/ép4r 1- bey 4' -piperidig o)

Concent rat ed hydrochloric acid©f23 nL) was added to |a 7§
firomcof Ebutyl 5-chlororF, CHCITHF

furan-2,4' -pi peridine]-r-carboxyl at e

@: @
Cl T |
(46.53 9) % tet'%gghydrofuran (230 nL). The mxth

stirred at 50 OC for 6 hours, cooled to 20 0C,
with water (230 nL) and extracted with tert. -butyl
Step®t hyl ether (2 x 230 nL). The aqueous phase was 25

adjusted to pH.>10 by addition g{ 50 wt. % sodi um
tertr%wbkpa@%a@mmo{%mﬁ@n@aér%@ ith tert.-butyl

PotARRY kert ﬁfxn{e% QQs Thded tgp %ﬁﬁ‘e& s ﬁ&&ﬂ 8f if dﬁ?hﬁﬁlﬁﬁ‘(onium

over an rous esl um sul phat e, tere
iodrie @R &) ﬁdl Lnlimethorytileed (P5Ess)pEe20 eﬁﬁteﬁsh lohwa) the idixture was

s dj ssol ved t.et rahydr of (24Q ), . ... .
addgd ReBIR oGt o Y AR A e oo ot 4 Uh sl -lgedinegaponytic
amd hey- Hirfféth‘ﬁ@th§f és'Eerrggo 8} 1n2102 LfmétRbxykehane (‘S@mL) at 0°C. After a

Précipitated soli Itered and dissol ved
further 2 hours, water (500 mL) was added and the mixture was extracted with zert.-butyl
methyl ether (2 x 500 mL). The organic extracts were washed separately with saturated
sodium bicarbonate solution (250 mL). The combined organic layer was dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The
residual oil was co-evaporated with toluene (100 mL) to give the sub-title compound
(43.25g) as a solid. "H-NMR (CDCls, 400 MHz): § 3.75-3.70 (m, 2H); 3.47-3.38 (m, 2H);

2.69 (s, 2H); 1.84-1.75 (m, 2H); 1.48-1.43 (m, 2H); 1.46 (s, 9H).

Step 11
tert-Butyl 5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidine]-1'-carboxylate
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30 in water (100 nL). The solution was adjusted to pH

>10 by addition of 50 wt. % sodi um hydr oxi de sol ution
wapasestpact ed with tert.-butyl nethyl ether (BCKRSHA04/001938

m.) to give the titleconpound (13.3 g) as a solid.

1H- NWMR (CDO 3, 400 MHz): d 72383 (s, IH); 7.04 (d, IH;

6.65 (d, IH); 3.03-2.98 (m 4H); 2.84-2.78 (m 2H);

1.87-1.83 (m 2H); 1.76-1.69 (m 2H). APCI-MS: niz

A s%%ﬂ{ok{ldf)iso 151%9 bR c‘hm@lﬂlﬁlﬁbtrahydrofuran (THF) (2M, 106 mL) was
Fl uor o- 3#-spiro[ | - benzof uran-2, 4" - pi peri di ne Vet ho

add@d dsppzyplsep overgérmymie@ 1¢ pgipred gqjvmon of 2-bromo-4-chloro-1 ﬂuorobenzene

55 EH Sy RERE RthHafindy OB REDLETTT dReEpinsen A Bimer 15
mlﬁ\ﬁéiseﬁ sbREbRSf fé?ﬂButG]I Y-%k%)azﬁ@do@@}ﬂ)c&kﬁe%—éaﬂiﬂxy@ite (43.2 g)in

(bronnneth )-1,4-di fluorobenzene under nitrogen.

anhmdeomé@ttzthydrpm € Q] mb) s @ddad follavr ay cgnwr&mromlde dimethyl
b t
SRS RIS G PRI 08 8 gefs B 20°c:

diladd it thorated(S 00 aiTp) spdestrhdted with Gérir.cutil metuyleeﬂms(z x 300 mL).
refluxed for 100 m nutes, cooled to roomte erature.

Orgexig ¢pteacisauee |d§lﬁ AV &L @h@drgussmag@qs&m gulphate, filtered and evaporated

undr BERENA Bl Ol i olt s fiddolyed i f 2MBiekokPropane (200 )

Pomsmmwg-bmmde (22Rip) Wanaddad andthel mixade meedmmaﬂCefoms hours
eft t t d

therya 69 G S91A BT B E DO Tt oloop ) StPe Ao g string

coﬂtﬁfﬁ@@ hesce fdl‘@tﬂdurmgﬁ o 5’§qC§fo‘P@%0%P§TW ﬁExe(g 0@ ﬁﬁ)tv% added and

m xture was extracted with diethyl ether. The organic
thel mixgure waisachebWeh fan. ttitHR@thyd rethed (2w 800 Nel)SOghnic extracts were
vacuo., The re

gy By B PR PR g Pl SR il o) P e pressure
to gl% hanab iR dhipbl QeihAng an Gil2 G NMRHC D@, 908 &1Hz): 5 7.10 (s,

ternmedi ate
1H);- bethaly 1H); §.87 &, dih)] 1180-0165n@y 121D H89 i(dh 2HX 204 (62251 1P3-1.85
cont gi I e ntifties of unknown inpurities. To a
(msgg}ézr@?@ﬁ%’ }\lgiﬁ%t@ h 1.12 g 26.0 mol) in tol uene
(10 nL) was added slowy a solution of

| - benzyl - 4- (2, 5-di fl uorobenzyl ) pi peridin- 4-ol in
Stepdlluene (15 nl). After addition was conpl eted the

TN S R )
Coaéldgdteans dideBloricdeitt @3 mL) was added to a solution of tert-butyl 5-chloro-
1'H,3 H-spiro[ 1 -benzofuran-2,4"-piperidine]-1'-carboxylate (46.43 g) in tetrahydrofuran
(230 mL). The mixture was stirred at 50 OC for 6 hours, cooled to 20 °C, diluted with water
(230 mL) and extracted with tert.-butyl methyl ether (2 x 230 mL). The aqueous phase was
adjusted to pH >10 by addition of 50 wt.% sodium hydroxide solution and extracted with
tert.-butyl methyl ether (3 x 300 mL). Organic extracts were dried over anhydrous
magnesium sulphate, filtered and evaporated under reduced pressure. The residual oil was
dissolved in tetrahydrofuran (240 mL), concentrated hydrochloric acid (12 mL) was added
and the mixture stirred at 20 °C for 16 hours. Precipitated solid was filtered and dissolved
in water (100 mL). The solution was adjusted to pH >10 by addition of 50 wt.% sodium
hydroxide solution and extracted with tert.-butyl methyl ether (3 x 100 mL) to give the title
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was refluxed for 2 hours. The reaction m xture was

cooled to roomtenperature, water (20 nL) was added
wanwsesract ed with ethyl acetate. The or gani cCPCEHYE004/001938

was dried over Na2SO4, filtered and concentrated in

vacuo. The residue was purif?®d by silica gel flash

chromat ogr aphy (0-1.5% met hanol in dichloromethane,

0.2% NHAOH) to gi ve sub title conpound (190 ny).
comppugiig 13 Bp0ias a sdidd 'MYMR (CIZCBY4M0 ]SZEHz()ﬂ@ 73Bis, 1H); 7.04 (d, 1H);

66318 TED); §93L0E s 4xt B sa 5% e 72 Fis- 185 g Dy St (om, 20

APZENIS ImBEOUWEIM 2H) . APCI-MS: iz 298(M#) . 5 Step
Il 5-Fluoro-3i =spiro[l-benzofuran-2,4'-piperidine]

Et hyl chl orof opnate (65.6 ng, 0.604 nnDI) was added to
a solution of |'-benzyl-5-fl uoro-
3i 7-spiro[ | -benzofuran-2, 4' -pi peridine] (150 ng, 0.504

InteTTRAtd EorkyRians P34 BensBihiiney Wk el uxed
over night, cooled to room tenperature, ireq by
MethediAi on of io tol uene (10 nL), washed successively
%ﬁlth sat urat ed aqueous NaHCO3 sol ution and water. The

rganic | ayer was dried over Na2SO4, filtered and

1'-Bronglesvihate 8-l spir AChzo -2 8Shi b'ﬁdﬁﬁ@}s di ssolved in
et hanol, (3.5 nL), aqueous d—| , KOHin 0.8 nL

To pseypengien abimagnesivan st (A03mg) ﬁhﬁ@}’l’ @hbn(ﬂeﬁwasg added 1od1ne
BB S8 . R G S e

yer
Thea’ehlﬁron vmnhltraaﬁl vemmeheat@m and S-(BRENOMASE ?leu amuéf%enzene (5.0

HCI d d
5 3 reh i Aieilenne ?@m?ﬁ%ﬂ Tedb 10 aneondbtommosempleted

oTa nic |
the \%aéts:ﬁ%s edwvm\k %bhlgfvl\g%éed rffESP ri e uééég %g@%dr% % e Frélgxfér%) this
reactiongeinturaet edlutinn oﬁtibenzy'ﬁblpem(hﬁm%t&: Wesy aaiMieslol¥n diethyl

HP 0- 55% CN in 0. 1% NHAOH) t ive the
ethe(rI kf g&é m&gﬁ REWiG W quffq,ggs% dMqap)wasd:ompleted

the ﬁ)jf)&areew%ﬁeft@t rdo] i te eg%mg Oggni %ﬁ %E}')ul'ﬁ_%d %;81 gé%lglgldCI solution
(exczBy);Wa. a@gledalg@t(rrqd a2 F)om fenmiBratuB Infitrhy &blysis ARSI coM;Sleted and the
mlxmre wag %gtll\r/{clf{gd with diethyl ether. The organic layer was washed with H,O, dried
over Na;SO,, filtered and concentrated in vacuo. The residue was purified by silica gel
flash chromatography (0-1% methanol in dichloromethane, 0.2% NH,OH) to give
intermediate 1-benzyl-4-(2,5-difluorobenzyl)piperidin-4-ol (2.74 g) containg large
quantities of unknown impurities. To a suspension of NaH (55%, 1.12 g, 26.0 mmol) in
toluene (10 mL) was added slowly a solution of 1-benzyl-4~(2,5-difluorobenzyl)piperidin-
4-ol in toluene (15 mL). After addition was completed the reaction mixture was stirred at
110 °C (in a pre heated oil bath), after 5 minutes, DMF (9 mL) was added and the mixture
was refluxed for 2 hours. The reaction mixture was cooled to room temperature, water (20
mL) was added and extracted with ethyl acetate. The organic layer was dried over NaySOq,
filtered and concentrated in vacuo. The residue was purified by silica gel flash

chromatography (0-1.5% methanol in dichloromethane, 0.2% NH4OH) to give sub title
compound (190 mg). "H-NMR (CDCls, 400 MHz): 6 7.39-7.26 (m, 5H); 6.88-6.76 (m,
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Method B: 5 Step |

ter?-Butyl 4- (5-fl uoro-2-net hoxybenzyl) -4- hydr oxypi peri
waelewsobHear boxyl at eA sol uti on of i so-propyl magPessEau4/001938

chloride in tetrahydrofuran (2M 130 nL) was added

dropwi se over 30 mnutes to X stirred solution

of 2- bronp- 4-fl uoroani sole (34.2 nlL) in anhydrous

tetrahydrofuran (400 nL) at 30 OC under nitrogen.

ta@r ther e | e -
2H)Af6 & (dg fd;&lig% 7 %@C%%B%%& 2%9 g@&ggmgd%gg 2]2407bqn9m}§ 2.03
1. 94b§m52ﬂ1);m&ﬁa1 36 G, 2H).t - but y|

- - 6 [ £0[ 2. 5] oct ane- 6- carboxylate (56.2 g) in
Mékmﬁagﬁgéﬁﬁydrofuran (110 m.). After a further 3
hours at 30 OC, the solution was cooled to 20 0C,

diluted with water (600 nL) and extracted with
Stepélrt . - butyl net hyI ether (600 nL) then ethyl acetate

600 . in gank c tyacts were dri ed over
'ng?ﬁ‘&'éﬁ’gﬁ’émﬁﬁgb g%&?a{@)ﬁ jl | tered and evapor at ed
Ethyﬂ&ﬁérof&ﬁid@@?%m @gsw 664 fnéndj Wes &ddedeo § @autmﬁ bBl -benzyl 5-fluoro-
compound i 0 as a solid. APCl - ME:

3H{sp/1; (@3‘?@@9—%—4@?@@?1&65@ mg, 0.504 mmol) in toluene (2 mL) and the
r R
AR b DORE] M PO 8o
toluhe (f[BmLD udashte siccbssively with Saturated aqueous NaHCOs solution and water.
fl uor.o- 2- met hgxybenz pi peri di ne-|-car bgox
The;etganig vy wien d&eif)mf%ﬁ@:% %%yd dopfatiafiinracimng be residue

Wa&r’(@g%%%gghn@k \l/)vg@'alg%%’ga an ?ﬁugégg{ ti nueg‘p g@%ﬁfi‘@b fras

added und the Thixture »tag reflwizd owauhg]ut ccmlcd)tmmbmrtpmpaamre ethanol was

S i o B B ey
was Qasmé'd kel Y agekhiub HU. Rﬁue%gs Mye%vﬁ@gdjﬁﬁb@ Wj;%IQ)IO %? addition of

solution and extracted with tért.-butyl
aquie@ts 3N NaDH. (T@dmsm sehution avas eweacteddwith gthyl ecretaamr@mlm@d organic

nesi ul ph te [te apor.at ed
Iy PoRoRt i ULt aet fred PSS RIG R B tRiin yagpo. he
resifdﬁé’WaE {uﬁﬁ&ygi HN@UOZSS%?Cngﬂ'LithOTBtl'%{N}ﬁU]BTto ielthe title

gllvethetltle conpound . 1HN

commw9 mgm MR (CB; 0D, 40BYIHz)n 5 6. 46 87 (m, 1H); 6.81-6.75 (m,
1H); 6.64 (dd, J=4.2, 8.7 Hz, 1H); 3.08-2.98 (m, 4H); 2.89-2.81 (m, 2H); 1.91-1.83 (m,
2H); 1.78-1.69 (m, 2H). '
APCI-MS: m/z 208(MH.
Method B:

i ('s?,* I~ oK °
AN A
————————rr

i DME

[o)Xdio) CuBrSMe, /@:/Q 48% aq HBr/HOAc O H
4\ : T ¢
/@:O\ -PrMgCl!
r— e .
F Br P F MgBr

Step I
tert-Butyl4-(5-fluoro-2-methoxybenzyl)-4-hydroxypiperidine-1-carboxylate
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25 6.81-6.75 (m IH); 6.64 (dd, J =4.2, 8.7 Hz, IH;
3.08-2.98 (m 4H); 2.89-2.81 (m 2H); 1.91-1.83 (m
WQ@R)05/04148- 1. 69 (m 2H). APCI-Ms: m z 208( M) PCESEQUD/@1938
130 r-(2-{[(2"-2-am no-3-(5-chloro-rif
53i/-spiro[l-benzofuran-2,4'2@pi reridin]-ryl)
propyl ] oxy}-4- met hoxyphenyl ) acet am deStep |
(2R) - 2-[ (5- Met hoxy- 2- ni t r ophenoxy) et hyl ] oxi rane To a
A solutioh & issoprapylatghisim RRLohidx yn %{mhydromﬂaﬂ@M (BOKAL Pwas added

12.5 mmol ) and 2(S)-oxyran-2- met hanol (0.926
dropyiss Q’Yﬁbﬁg mipnteHP szm(e%eluﬁeljl 0%<&§r%a wpmle %%%ai) in
anhytdi'cﬁllg? Hf?)sﬁpljgh EO()(rng?ur e“%fﬂr?deﬁlrgm&gen T&ﬁe ﬁ&fﬂelelé’\ﬁoﬁlrs at 30

room enper nutes

°c Q@pﬁ@@l}tbioﬁl&(alm%&[hﬂﬁnﬁé c@mplkR (0.4 grelay adés] Ule@dd by solution
dropwi se. After addition was conp ieted the reaction

of thqﬁylel s 6-2zaspHek?- Hpctgnpe cpiioxslatolap . gy herbydaubat h
tetr%?drfnfue @q 09, Wik, 5 ek 9o gf) 9(1:‘}’1\@1\% FS)§ 't151r1 %g%olad to 20

rature over e wee oun
s rcma@anmtmter EFoovat) :md é‘mtxlabﬁedtmﬂﬁetthbmygimet}gzﬂ ether (600enL) then

r at s C ntrated in_ vacuo, ter
et hﬁiﬁcﬁ @pﬁﬁéﬁ’l‘)( g: m_e):l QRRAIGeRiEAG Mg e SFiP P‘é‘?f aé)%xyqlr@.gﬁ{nagnesmm
sul%l%ﬂ@ ?Tlt%}éﬂr a‘?ldfec}ﬁpéigtemuﬂﬂér%dﬁc@d ORI tReRE RFIRIS Btti(’g??:ompound

ear solution. The precipitate was filtered
(86ag)ddswashéd with tert-butyl nethyl ether. The filtrate

BRI R AR A0 S i o0
acetate) to give the sub-titl eycorrpgund (1. 4% g).

1H NMR (CDO 3, 400 MHz): d 8.00 (d, J = 9.1 Hz, IH;
Steg 160 (d, J = 2.5 Hz, I H); 655(dd J =2.5, 9.1 Hz,

5@’%&3&%@{@%@%@ %%%p%één%ggj 3. 41 ?mlsl (H;jd’ 2 02

Hy(#Sbrothik-acid @8%), b0 tR)was added to a solution of the crude tert-butyl 4-(5-
1 (5-chloro-1"17,3i/-spiro[l-benzofuran-2,4'-

dnj
fluorof2-mgthoxgb qrgyk}élrlpﬁ&wxwpqmd@rr%bﬁéwe&xmﬁr(% &h HQaC@tw acid (300
mL). The mixture was heated at reflux for 5 hours. Further hydrobromic acid (48%, 60

mL) was added and reflux continued for 24 hours. The mixture was cooled to room
temperature, added to water (2 L) and extracted with zert.-butyl methyl ether (2 x 500 mL).
The aqueous phase was adjusted to pH >10 by addition of 50 wt.% sodium hydroxide
solution and extracted with terz.-butyl methyl ether (2L + 1L). Organic extracts were dried
over anhydrous magnesium sulphate, filtered and evaporated under reduced pressure. The
residual solid was crystallised from tetrahydrofuran / tert.-butyl méthyi ether (4:1, 500 mL)
to give the title compound (20 g). 'H-NMR (CD;0D, 400 MHz): 6 6.92-6.87 (m, 1H);
6.81-6.75 (m, 1H); 6.64 (dd, J=4.2, 8.7 Hz, 1H); 3.08-2.98 (m, 4H); 2.89-2.81 (m, 2H);
1.91-1.83 (m, 2H); 1.78-1.69 (m, 2H).

APCI-MS: m/z 208(MH").

Example 1
N-(2-{[(25)-2-amino-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yDpropyl]oxy}-4-methoxyphenyl)acetamide
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A m xture

of 5-chl oro-3#-spiro[ | - benzofuran-2, 4' - pi peridine] (396
wOorgnosAa6iae nmol ) and PCT/SE2004/001938

(2i ?)-2-[(5-met hoxy-2-nitrophenoxy) net hyl ] oxi rane (400

ng, 1.77 mmol) in ethanol (52pL) was stirred at 88 0C

for 4 hours. The volatiles were renoved in vacuo and

the residue was purified by silica gel flash
Steﬁlr omat ogr aphy (0-2% net hanol in dichl oronet hane, 0.2%

HAOH) to give the sub-title conpound (700 ng). 1H NMWR

-~ (CR)ep(is3Yethogy-RHEroplitndxYenetiyylJoxirgnd Hz, | H); 7.12 (s,

ToglinpdotigbEgE ¢ et ntragbeti g1 g, B ol gna2sfpmyran2-
vk 4305 1 Sonbylf i B o sy,
tripb@gﬂphgsphir@t(é@ g, ILB.7 mmol). The mixt}lre was stirred at room temperature for 15
mixét?{%scci:t}ﬁrﬁcgpgyp) 0 &SCEBHE%I? (gé\ E,ISSO'} {n?rtl(;l)_ Q&0 a%(Pc{eH rd?gp/;s//\isé. A e
addi6H @y eorapiéel Xy deadt dEh@xy R YA 80 TS hours. Then ice-bath
(21 ?)4<5-cWoro-1 7, 3if-spiro[l-benzofiiraii-2,4"-piperi
wagipgmqvegiand thersaqionieixie wap stimreshranonyyppopare ovealthe week end.
1 00y I s M S G G A ED
corfcomatt®impecad, tee. - ety inethgbéthed (¢ 00 iy Siisadied andl RSt room

After hydrogenation was conpleted, acetic anhydride
temmgrayre pr SGmamiiesdo PR a Reesipaigtien antheleanselytioact hoprecipitate was

ﬁltéFﬁ& b dWRRhed with ?%ﬁ@g 3 gfégq,}{l ,@fﬂt@ﬁ gﬁ% ilf{lﬁatte Was %o@&lﬂ[rated in vacuo

e catal yst was rate wa 4
theqemidienyasgheifiedbywitagehfiasht dheometspcphy eptaeani uadattnto give

net hanol (10 pi.) drops of concentrated aqueous NaOH
the\ﬁ/&‘%'t‘gla&gﬁ&ﬁmh‘géixture was refluxed for 3 hours,
cooled to roomtenperature. The pH of the reaction

m xture was adjusted to 2 by addition of aqueous
"H-INMR (ERIGy, 460 AdHz): SSodc@ny r=at. B Hizatid); 66 (dsJ =55 Hael MR %.55 (dd,
uri fied si i el. flash_chromat ography (0-4%
TR ekl 1 4R AR P 1% s Gl I & e? il ED: 3.88
t it 0 ng). 1HNWR (CDO 3, 400 MHz):
G B3 4(“3,1(}9?2@%2%"%@% IH: 810 (br.s, IH; 7.12 (s,
IH; 7.08 (dd, J = 2.2, 8.4 Hz, IH); 6.68 (d, J = 8.4

Stelfy 'H): 6.57-6.50 (m 2H); 4.18 (m IH); 4.06 20 (dd,
'L 3.3, 10.2 Hz, IH); 3.96 (dd, J = 5.5, 10.2 Hz,

R H)(5-chldi8- 10,3 FB&iio[ B-berzd®ran 2t -piperdh]-1'-y1)-3-(5-methoxy-2-
nitrophenoxy)propan-2-ol

A mixture of 5-chloro-3H-spiro[ 1-benzofuran-2,4'-piperidine] (396 mg, 1.77 mmol) and
(2R)-2-[(5-methoxy-2-nitrophenoxy)methyl]oxirane (400 mg, 1.77 mmol) iﬁ ethanol (5
mL) was stirred at 88 °C for 4 hours. The volatiles were removed in vacuo and the residue
was purified by silica gel flash chromatography (0-2% methanol in dichloromethane, 0.2%
NH4OH) to give the sub-title compound (700 mg).

'H-NMR (CDCls, 400 MHz): 5 8.02 (d, /= 9.1 Hz, 1H); 7.12 (s, 1H); 7.07 (dd, J= 2.2, 8.5
Hz, 1H); 6.68 (d, J = 8.5 Hz, 1H); 6.58 (d, J = 2.5 Hz, 1H); 6.5 (dd, J= 2.5, 9.1 Hz, 1H);
4.26-4.12 (m, 3H); 3.90 (s, 3H); 3.00 (s, 2H); 2.98-2.65 (m, 6H); 2.06-1.82 (m, 4H).
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(m 2H); 2.82-2.58 (m 4H); 2.22 (s, 3H); 2.00 (m
4H). APCI-M5: mz 461(MH). Step IV 25
wa.200§A6 4P 25) - 2- ami no- 3- (5-chl oro-ri 7, 3i *- spi re¢T/SE2NZ@1938
furan-2,4 | -rireridin]-1 tyl)
propyl ] oxy}-4- met hoxyphenyl )zg&etam de To a m xture of
i V-(2-{[(21?)-3-(5-chloro-r/f,3
f/-spiro[l-benzofuran-2,4"-piperidin]-r-yl)-
APEIYSAKYA0eNHT).0XY} - 4- met hoxyphenyl ) acet ani de (610
ng, 1.32 mmol ),  triphenyl phosphi ne (692 ng, 2.64 nmol)
and di-tert-butyl i m dodicarbonate (574 ng, 2.64 30
Stnﬁﬁl) in THF (6 nmL) was added DEAD (460 ng, 2.64 mol)
PHTHFE (4 nL) dropwise at 0 OC. After addition was
N-QOTPRSLRG-cHIB® - I' EBFLESifo] MbshAberanee4' piperidad- atylrpom

tenperature over night. The volatiles were renoved in

" hydraxypop oxy hd-mebpyhenmlsacetagtided with

o R ST LEn e P B Y TR Luthedy->-
nitfé@h@idx&%ﬁom@or @00 ves 1136 naeloyantissohed e sthgLigoewds (35 mL),
by silica gel flash chronat ograph%u_(o- 3%

o
Pt/&é%‘%alhgl migH W@k é‘liﬂeéragﬁé'b’ﬁ%é?et@i sypapteperargahaimospheric

b U By M Rl (1921, 2.4
mnR) Was &ddedldnd tHeHpactOnbhixfule was siréd dzpoththmpdatnge fod 1 hbur. The
catglyit et bOTEgIhe Fgats ageprcipiretsd B ko ol eipsityd s
. . . ( . . _
o8 L 980 G bt i T fth
mi6R(Wadipflutad fat 8 bowiseéabéal to room temperature. The pH of the reaction
e o TS R A8l B RO B S O 80 he
ificd'BY Biisy pYEth LRGa1A0E Mo BhetBHoP;
A e R T ottty Gl
dichlgrqraethine2 8206 E}bﬁﬁrﬂﬁéo giveshe siibotitde ¢anypaging (620 mg).
riro[l-benzofuran-2,4 |-riperidin]-ryl)
propyl ] oxy}-4-met hoxyphenyl ) acet anmi de To a cold
IHMR'(W@@%MO@MHE): 88.04 (d, J= 8.8 Hz, 1H); 8.10 (br.s, 1H); 7.12 (s, 1H); 7.08
I V-(2-{[(2i S)-2-am no-3-(5-chloro-ri7,3
(ddk, /' =sh2.r%t Hee HIn 6u084d, J = 8.4 Hz, 1H); 6.57-6.50 (m, 2H); 4.18 (m, 1H); 4.06
(dd, J = 3.3, 10.2 Hz, 1H); 3.96 (dd, J=5.5, 10.2 Hz, 1H); 3.79 (s, 3H); 3.02 (s, 2H); 2.96
(m, 2H); 2.82-2.58 (m, 4H); 2.22 (s, 3H); 2.00 (m, 4H).

APCI-MS: m/z 461(MH").

Step IV

N-(2-{[(2S)-2-amino-3~(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin}-1'-
yl)propyl]oxy}-4-methoxyphenyl)acetamide

To a mixture of N-(2-{[(2R)-3-(5-chloro—1’H,3H—spiro[1-benzoﬁuan—2,4'-piperidfn]-1'-yl)-
2-hydroxypropyl]oxy}-4-methoxyphenyl)acetamide (610 mg, 1.32 mmol),
triphenylphosphine (692 mg, 2.64 mmol) and di-tert-butyl imidodicarbonate (574 mg, 2.64
mmol) in THF (6 mL) was added DEAD (460 mg, 2.64 mmol) in THF (4 mL) dropwise at
0 °C. After addition was completed, the reaction mixture was stirred at room temperature

over night. The volatiles were removed in vacuo and the residue was treated with aqueous
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2,4 -piperidin]-r-yl)propyl]oxy}-4-nmethoxyphenyl)aceta
mde (65 ng, 0.141 mmol) in CH2A 2 (3 nL) was added

WG b@dlog1499 sol ution OFBBr3 in CH2A 2 (1M 0. 42 pdT/SE20442001938
nmol ) under nitrogen atnosphere. After the addition
was conpl eted, the reaction 2% xture was stirred at O
OC for 3.5 hours, additional 1(M solution OBBr3 in
CH2C 2 (0.2 nm.) was added and the mixture was stirred

triflbrdab@icSane (0.4 ICs R0 & T.6mlaof GO kodie Wmperature for 15
met hanol (2 nL) was added sl ovvlé and stirring was

mingigast Thereelatites weogemsved i vacHp ead thepgeidyeway purified iy silica gel

. q : _ '
SR Ra BT L U RSN g e
congstiliad (8nghgdf ter 5 minutes the volatiles were rermved

in vacuo and the resi due was purified by HPLC (10-65%
acetonitrile in water, 0.1% CF3CO2H) to give the title

SRR i R P3P 00 M B, 78y - 22

8. slr¥z IHZ!)é 6% Q=(@Is le ?H& &5%.}!43 b Hz, 5H) (649 (Hd‘Z—‘E m 8 Hz,
mne ) @gg%s 96 Ho, 1@@@3 99 (dd, 57-96 518, 6@{%@%); 345/8 (sasaa, 338 (m,

3
1t 3%, 1 27545 sl Fle EIDBII N o s
APCUMS-rhlz(48BYMBE R no- 3- (5-fluoro-1"i/, 3i
-spiro[l -benzofuran-2,4 | -piperidin]-ryl)

propyl ] oxy}-4- nmet hoxyphenyl ) acet am de Step |

It aﬁségv %geec{zgf “@ s?‘?ﬂéi. ggg bglr gcffﬂ@ﬁﬁ %gFS§1Wé&9MJ@@ 8 JiBeddin]-1'-

yD)propdRy;]- 45mﬁﬁtohmhen2}} acdtaroidh €8vbing] s O ByprodéctOsemiixbinphenii
tri phenyl phosphine (1.57 g, 6.0 mmol) in THF (10 niL)
was added DEAD (0.95 nL, 6.0 mmol) in THF (5 nl)
pwi se at 0 OC. After addition was conpleted the ice
was renoved and the m xture was stirred at room

N- (ﬂe{rﬁ@é’b-ﬁtmmo@v@rchimghlt‘ﬂ 3Fhepinag] -BentoferandsB-pipemdidel 4 n
DR AP aG BT DR BB TP acet ate 1 n petrol oum
spirit) to give the sub-title conmpound
To a cold (ice-wa'ter) solution of N-(2-{[(2S)-2-amino-3-(5-chloro-1'H,3 H-spiro[1-
benzofuran-2,4'-piperidin]-1'-yl)propyljoxy}-4-methoxyphenyl)acetamide (65 mg, 0.141
mmol) in CH,Cl, (3 mL) was added slowly a solution of BBr; in CHyCl; (1 M, 0.42 mL,
0.42 mmol) under nitrogen atmosphere. After the addition was completed, the reaction
mixture was stirred at 0 °C for 3.5 hours, additional 1(M) solution of BBr3; in CH,Cl, (0.2
mL) was added and the mixture was stirred at the same temperature for an additional hour,
methanol (2 mL) was added slowly and stirring was continued at 0 OC for 20 minutes. The
volatiles were removed in vacuo and the residue was dissolved in methanol (5 mL),
concentrated aqueous NH4OH (1 mL) was added and after 5 minutes the volatiles were
removed in vacuo and the residue was purified by HPLC (10-65% acetonitrile in water,

0.1% CF3CO,H) to give the title compound (31 mg).

'H-NMR (CD;OD, 400 MHz): § 7.27 (d, J = 8.6 Hz, 1H); 7.18 (m, 1H); 7.08 (dd, J=2.2,
8.6 Hz, 1H); 6.70 (d, J= 8.6 Hz, 1H); 6.54 (d, J= 2.4 Hz, 1H); 6.45 (dd, J=2.4, 8.6 Hz,
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(820 ng). 1H NWMR (CDC 3, 400 MHz): d 8.00 (d, J = 9.1
Hz, IH); 6.60 (d, J =2.5 Hz, IH); 6.54 (dd, J =2.5,
wO®2sme1499 H); 4.41 (dd, = 2.7, 11.3 Hz, |H); 4rdRSEa04/001938
=50, 11.3 Hz, IH); 3.88 (s, 3H; 3.41 (m IH,; 2.92
(m 2H). APCI-MS: mz 226(M30+). Step I N
{4- met hoxy-2-[(2i ?)-oxiran-2-yl met hoxy] phenyl }acetam d
e A mxture of
leﬁgﬂ 3%)(113 J£5; ﬁ;qb@omy 13{)%39@@@%39) @Y, Iewyi 4.8 eor629); 3.28-
: 9
298Y11neBHyl2-15\&SL 30p2epy R Pl éwahtR- am ne (0.94 L, 5.5

) anhydride (0.52 nL, 5.5 mol) in
APW"&%%@WS nm.) was hydrogenated at atnospheric
pressure at roomtenperature for 40 m nutes. The

catal yst was filtered off and the filtrate was
_ammlﬁ_éntrat ed in vacuo. The residue was purified by

N‘(?' [{}gf? nélnﬂqﬁﬁj{,lﬁ?rfo&n%%@%@%iy Bé;?z tﬁ?rg nﬁ%p m‘jt ate

1 1 Wetbx9phenyl)acetamide
Y)ﬂ?/b{ W% hydr oxypr opoxy) - 4- met hoxyphenyl ] acet anm de

(see exanple 14).1H NWR (CDO 3, 400 MHz): d 8.22 (d, J
Ste518-8 Hz, IH); 7.64 (br.s, IH); 6.55-6.49 (m 2H);
334(dd J =25 11.3 Hz, IH; 3.94 (dd, J =6.1,

(2R)- ]2,-EiSMethbkj)—_z-ﬁﬁﬂ}&leﬁsx}{)ﬂmbbhzfl]ﬁxﬁﬁe( m IH; 2.96 (t, J
To gﬁqy?{hg@gf %bx%;ggéddﬁbﬁ{ql)_(ﬁg @lggg%ppl_%xbl)l gyrﬁet]:%dx%%—&ftr’ophenol
(1.02 (b (620 é%;ls r ofx%d glgﬁén}ﬁhﬁ&ﬁﬂmk 5‘1 57 78, 6p grr)nm 1) in T F (10 mL) was added
DEIA)DJI ((1:9@@119 630 thanoy) ih THEE b soperisel at ACEL Arfiedladdation was

corDIFi g B8 batha TSP B A RS Wes gt dpoye ferpesgre over

night Thé Vgl%.tﬂ@m&e %iﬁ’é%d in vacuo and the res1due was purified by silica gel flash
{4- met hoxy- % : oxi r an- 2 | met hoxy] phenyl } acet am
geth

chrem@iEeapiny, (0{40 ehate mp@trh Hol spird) ta yiveshs subititlesgmpound
82@ O OC over night. The volatiles were renoved in
( 0 and the rresidue was purified by silica gel

g NM’R*{C@M? MRhOGHZP R, Mimﬁ% et an9l6.60Y(d, J= 2.5 Hz, 1H); 6.54 (dd,
di chl'or on®t hane, 0.2% N ive the sub-title

J =CahSoluHad, IHBGﬁﬁgﬁldJ 2.7, 113Hz 1H ;4.12 (dd, J=5.0, 113Hz 1H); 3.88

(s, 3H); 3.41 (m, 1H); 2.92 (m, 2H).

APCI-MS: m/z 226(MH").

Step II

N-{4-methoxy-2-[(2R)-oxiran-2-ylmethoxy]phenyl }acetamide

A mixture of (2R)-2-[(5-methoky—Z—nitrophenoxy)methyl]oxirane (620 mg, 2.75 mmol),
Pd/C (10%, 250 mg), N-ethyl-N-isopropylpropan-2-amine (0.94 mL, 5.5 mmol) and acetic
anhydride (0.52 mL, 5.5 mmol) in ethyl acetate (25 mL) was hydrogenated at atmospheric
pressure at room temperature for 40 minutes. The catalyst was filtered off and the filtrate
was concentrated in vacuo. The residue was purified by silica gel flash chromatography (0-
60% ethyl acetate in petroleum spirit) to give sub-title compound (155 mg) and 204 mg of
N-[2-(2-hydroxypropoxy)-4-methoxyphenyl]acetamide (see example 14).



10

15

20

25

30

1H- NVR (CD3OD, 400 MHz): d 7.74 (d, J = 8.8 Hz, IH);

6.90 (dd, J =2.6, 8.2 Hz, IH); 6.77 (m IH); 6.65-6.60
W@ 205861499 6. 51 (dd, J =2.6, 8.8 Hz, IH); 4.17 Per/SEAP4/001938

4.09 (dd, J = 3.4, 9.9 Hz, IH); 3.96 (dd J =6.2, 9.9

Hz, IH); 3.78 (s, 3H); 3.01 3Is, 2H); .70 (br.s, 4H);

2.61 (m 2H): 2.15 (s, 3H): 1.97-1.81 (m 4H) .
APCl - MB: m z 445(MH +).  -Step 1V

NMR%CD[C(@&I)O%&HB) 8% B (57H 319HR; 1H); 7.64 (brs, 1111)) 6.55-6.49 (m,

3if-spiro[l-benzofuran-2,4 |-pi per|d| nj-ry

2H)o Wﬂﬁokvprﬁ 1irdt Hoipha.a¢ I det 6 Hb3 Ty, AH) XTRutse3H); 3.39 (m,

S @ A7 b2 gp IR 226 4 BT PR 300 . 9F9-
AP@IJMSHI%%BM*} oxy} - 4- met hoxyphenyl ) acet am de (260
.58 mmol ), triphenyl phosphine (228 ng, 0.87 mmol)

and d| -tert butyl i m dodi carbonate (189 ng, 0.87 mol)
iiﬁl—’THF (3 nm.) was added DEAD (0.137 nL, 0.87 nmol) in
(1.5 nmL) dropwise at 0 OC. After addition was

N-(CORIRg 3@ -flidi6- I E3EL-$pafd [ IMb¥tAdfigan@s' pigeridfg- 124 1)rnom
tenperature over night. The volatiles were renoved in

hydyers(Psoryilexy hd-methpyyrhepsdaceiagred wit h aqueous
trifluoroacetic acid (0.2 nL of HOin 3.8 nL of
CF3C2H) at roomtenperature for 30 m nutes. The

A ntighae of ?&lu\gﬁ{) BHFsp:im[lleﬂeﬂzﬁﬁ?tlaﬁﬂ,G' pigénﬂii’ue] mﬁidﬁgm 002 1;_&;101) and N-
r S r [ %

(4-etimHor L(ER - GHeY op e D REABNSTS So5 R 20 818y 82 oD in

eth&/ﬂog éf {ngﬁ [%@Légﬂ"e& ﬂ@é%dni@ ovdr n1 "j(\fgé:iro(l 64‘%91](3%])[1 vaBuo and

the rtdpidué wag parified by $1116a gﬂ f(adhi phl@nﬁl,toﬁaﬂlyl-ﬂf) L.5¥)metBarG0 in
J =2. 6, I H);
dwﬁlowq%w 9 2NEben 3o r%rzfe(tf%éu @lwwwngjfg%mgp 9.7

Hz, IH; 3.79 (s, 3H; 3.38 (m IH; 3.01 (s, 2H;
2.76-2.46 (m 6H); 2.15 (s, 3H); 1.94 (m 2H); 1.82

'HANNRZED;OBPED0 MELZ) 7. 7444( K+8)8 HEy 1H); 61905 ddefe Ri6 8.2 Hz, 1H);
m xt ur e,

6.7Akinp Lty Coi-f:80 £m¢ BHEA-B 61y / 7 256, B8 Bz Y Adrznriibah0% (dd, /=

6.2,9.9 Hz, 1H
3.4, §‘9Hz, Cle% 3. ?6_ (dd Jropox9y] 7, 1H); 3.7 y(5h3eHn)y I3}01( 2 570 (s, 4H);
261@1 B\H)s 2015:(&1 31H)j 1%/~ by bmddid). (see exanpl e 9)

APCI-MS: m/z 445(MH").

Step IV

N-(2-{[(28)-2-amino-3-(5-fluoro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yDpropyl]oxy}-4-methoxyphenyl)acetamide

To a mixture of N-(2-{[(2R)-3-(5-fluoro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-
2-hydroxypropyl]oxy}-4-methoxyphenyl)acetamide (260 mg, 0.58 mmol),
triphenylphosphine (228 mg, 0.87 mmol) and di-fert-butyl imidodicarbonate (189 mg, 0.87
mmol) in THF (3 mL) was added DEAD (0.137 mL, 0.87 mmol) in THF (1.5 mL)
dropwise at 0 °C. After addition was completed, the reaction mixture was stirred at room
temperature over night. The volatiles were removed in vacuo and the residue was treated
with aqueous trifluoroacetic acid (0.2 mL of H;0 in 3.8 mL of CF3;CO,H) at room

temperature for 30 minutes. The volatiles were removed in vacuo and the residue was
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Exanple 4 LA(2-{[(25)-2-am no-3-(5-fluoro-ri/,3if-s
riro[l-benzofuran-2,4'-piperidin]-ryl) propyl]oxy

w0 20bshydeoxyphenyl ) acet ami de bi s(trifl uor oacet BCEFE2004/001938
(salt) To a cold (ice-water) solution of
I V-(2-{[(25)-2-am no- 3- (5 flswmro-ri7,3i/-spiro[l benzof
ur an-
2,4 -piperidin]-r-yl)propyl]oxy}-4-nmethoxyphenyl)aceta

uxg&g&ﬁ?;li %}};rcd(]?al éfra%@?%mgagié} éih? (mn%ﬂ{amczl"ih)odu\él’g&r?g%%ﬂe .2%

NEeO)ity givedle tithé coropamddépohere. After the addition
was conpleted, the reaction mxture was stirred at 0

OC for 3 hours, nethanol (1 nL) was added slowly and
IHNMRr(Umowaosmkm%% 9= ! 1130 eModies = 2Ti1% 1 Hz, 1H);

vol atil és were renpbved vacuo and the residue

6.78i(s1s HY,ed62 (dpZ e, d.7 HE: hﬂi), 6.6 dcént2.@Hedl Hy lﬁeiﬂ(fsld, J=2.6,8.8

NH4COH (1 S e n fter 5 _mi S e
iz e 000 obr 85 SO TP oS 6% o o dHita 74 380; 3.38
(mPH-? fsloezcts sz)HEb@ 1 48¢m, &%» aget(s, VBH)F l1l9a éhﬁ mﬁ}t £ &19 4.
give the titlé conmpound
AP@@MSJDNM@G(ME) d 7.26 (d, J =8.6 Hz IH) 694(dd
J =2.6, 8.1 H, IH: 6.81 (m IH: 6.67 (dd, J =4.1,
8.7 Hz, IH; 6.54 (d, J =2.5 Hz, IH); 6.45 (dd, J

Frozggfgs re&ctﬁ)d}i‘u_xghrgDN-{é [35an(uﬁQ~|2 &- éh@erﬁv 'H(?,Iﬁsﬂ'i?o[ljbéﬂzoﬁ;rana 4'-

plpsn@@]- -ﬂbprpmxyéﬁmeﬁlomﬂ(e@yl}swamﬁe @2( mg) IVZ% gbtairieyl as byproduct,
(sekE %“é\{? mz 430( M) . Exanple 5
?% S) - 2- Armmo- 3- (r#, 3i 7- spi ro”

met hoxyphenyl )acetam de Step I (2R)-
1- (5 I\/bt hoxy- 2- ni trophenoxy) - 3- (ri 7, 3#- spko[ | - benzof ur
Exgple 44 _pi reridin]- 1'- yl)propan- 2-ol A nixture of

N—% %?992[@[1 b‘g%ﬁ&%g{lﬁgﬁﬂ%ﬁép‘lﬁkf’-ﬁéﬁz‘é,%ﬁhn-&,z('-%?‘p%ﬁ'&%]-ﬂ- 7

yl)pephigowy 2-hydrogyitenghacetartitiy bis@rflnaoecdtat6D(sal) 1. 77
mol) in ethanol (5 nmL) was stirred at 88 0C for 5
hours. The volatiles were renoved in vacuo and the

To 2 @81 dH&-Wakr) solution of N-(2-{[(2S5)-2-amino-3-(5-fluoro-1'H,3 H-spiro[ 1-
benzoﬁ1ran—2,4'-piperidin]-1'—yl)propyl]oxy}-4-methoxypheny1)acetamide (43 mg, 0.097
mmol) in CH,Cl; (2 mL) was added a solution of BBr; in CH,Cl, (1 M, 0.29 mL, 0.29
mmol) slowly under nitrogen atmosphere. After the addition was completed, the reaction
mixture was stirred at 0 °C for 3 hours, methanol (1 mL) was added slowly and stirring was
continued at 0 °C for 30 minutes. The volatiles were removed in vacuo and the residue was
dissolved in methanol (5 mL), concentrated aqueous NH4OH (1 mL) was added and after 5
minutes the volatiles were removed in vacuo and the residue was purified by HPLC (10-

70% acetonitrile in water, 0.1% CF3CO,H) to give the title compound (25 mg).

'H-NMR (CDs0D, 400 MHz): § 7.26 (d, J = 8.6 Hz, 1H); 6.94 (dd, J= 2.6, 8.1 Hz, 1H);
6.81 (m, 1H); 6.67 (dd, J=4.1, 8.7 Hz, 1H); 6.54 (d, J= 2.5 Hz, 1H); 6.45 (dd, J=2.5, 8.6
Hz, 1H); 4.35 (dd, J = 3.4, 10.9 Hz, 1H); 4.20 (dd, J=5.9, 10.9 Hz, 1H); 4.05 (m, 1H);
3.30-3.00 (m, 8H); 2.15 (s, 3H); 2.12-2.01 (m, 4H).

APCI-MS: m/z 430(MH".
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purified by silica gel flash chromatography (0-2%

nmet hanol in dichl oronmethane, 0.2% NHAOH) to give the
waamshetsbe conmpound (533 ng). 1H NVR (CDC 3, 4POT/8EP4/001938

d 802 (d, J =9.1 H, IH,; 7.16 (d, J = 7.7 Hz, |H);

7.12 (d, J = 7.5 Hz, IH; 63 (m IH,; 6.77 (d, J =
8.0 Hz, IH); 6.57 (d, 2.5 Hz, IH); 6.54 (dd, J =2.5,
9.1 Hz, IH); 4.28-4.12 (m 3H); 3.89 (s, 3H); 3.02 (s,
2H); 2.96 (m IH; 2.90-2.64 (m 5H); 2.04 (m 2H)
1.89 (m 2H). APCI-Ms: mz 415(M+) . 1: Reference

_Efllﬂb_énd R R Gardner, B. A, Strupczewski, J. J.

I WAL T me——

meth'ox bie@k1)siefdmilde - Y1 ) pr opyl ] oxy} - 4-
oxyphenyl ) acet am de

(2|7)-I-(5 nmet hoxy- 2- ni t r ophenoxy)-3-(ri "™, 3i ?-spiro[ | -
Stbenzofuran 2,4 -piperidin]-ryl) propan-2-ol (530 ng,
P 28 nmol ) was hydrogeneted at atnospheric pressure

(2R5)nld(5r PRtokePREitraphendxiy 316l JH-epies(t eentofRtanC2, 4 Siperidif]-1'-
ng) in ethyl acetate (30 mL.) for 4 hours. Acetic
yDpioRgtZiode (0.182 ni, 1.92 nmol) was added and the

f
AP LSy OOTERERET 1 B BT RABENERs 002
medmy@qmmraplmﬂmxﬂ)ln&:ﬂn}d@mhaae &G0 divgs sbT'V edmiol) ime tthamdl (5 mL) was
10 cone,, a 4 dro added dt h
i P "GOt S1 I b B VOIBORY Py ERARF o G U9 GoH i dchidue was
puﬂ—f]&i Bg' sPlical 12 ﬁHsﬁtdlﬁ&nX‘t%@raﬁﬂj/ t(@lz%l Iﬁ&hé%mbxn afidilblogtetiRhe, 0.2%
queo . The volalites were renoved i n vacuo and
NH@éI)rteglvdmhe smstltiﬁﬁqmmemdl@/%smg) ca gel flash

chr omat ogr aphy (0-3% net hanol in dichloronethane, 0.2%
NHAOH) to give sub-title conpound (466 ng). 1H NWR

IH-(I%?@DC&EQOW}IZ%(* z?oiéd (Jd:9~l T &H@ 17'4&|)(!1'ﬂﬁ777 2, ﬁ?) 7.12 (4,

J =705 BzHrH);16-84 (nﬁ, 169); 60‘77 (a @ %HMH) 6.561(d( 4= ?JSHZ 8); 6.54 (dd,
750 F b, P75 25512 Y afh sy 31 g i o6 Q! 2.00-2.64
(mlﬁ{ﬁdeZL(rﬂblh) }385§m,(§ﬂ) 3(H)S gH)O_l (s, 2H); 2.72 (br.s,
APCI—MS m/z 415(MH*) ’ ’

I: Reference; Effland, R. R; Gardner, B. A; Strupczewski, J. J. Heterocyclic Chem. 1981,
18,811-814.

Step II

N-(2-{[(2R)-2-hydroxy-3-(1'H,3 H-spiro[1-benzofuran-2,4"-piperidin]-1'-yl)propyl]oxy} -4-
methoxyphenyl)acetamide
(2R)-1-(5-methoxy-2-nitrophenoxy)-3-(1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yDpropan-2-ol (530 mg, 1.28 mmol) was hydrogeneted at atmospheric pressure and room
temperature in the presence of Pt/C (5%, 100 mg) in ethyl acetate (30 mL) for 4 hours.
Acetic anhydride (0.182 mL, 1.92 mmol) was added and the mixture was stirred at room
temperature for 2 hours. The catalyst was filtered off and the filtrate was concentrated. The

residue was dissolved in methanol (10 mL), conc. aqueous NaOH (4 drops) was added and
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1.94 (m 2H); 1.84 (m 2H). APCI-Ms: mz 427(M#4)
Step PI
W 20066 4pg 26) - 2- Amo- 3- (riy, 3H spi ro[ | - benzof uPEISE2044/601938
pi peridin]-r-yl)propyl]oxy}-4- methoxyphenyl)acetam de
To a m xture of 34
LA(2-{[ (237?)-2-hydroxy-3-(rif,3i 7-spiro[l-berizof uran-
2,4 - rireridin]-ryl)
the ﬂﬁﬁ}ﬂ)&b]\@a@yétrrﬂednﬁt Tooxy pagFeyht)iac fir D0 beur§.4BRe BEL ofl tHe8mixture was
%_q tri phenyl phosphi ne (566 2.16 mmol ) and
admﬁteci £ tyuadgitiqnopigesticens BéAalke ng’ebteﬁgverg r%OYﬁ%lﬂ)V%CHO and the

d I T
ros i s op%@ée%gt S B o oY ot CHipanol in
dichlogomi&thsie] 01%NKL O tovgis/esubtitle dompomab@cst emg)er at ur e

over night. The volatiles were renoved in vacuo and
t he resi due vvas treated with aqueous trifluoroacetic

6
IH?@#%é PR MR R A I T I G PR e iy 706

I7n9 HMacL); a8 (t Iuie= 7 eseﬂzjue{)y\ass Rdurj =+ 7 OO D] 6.6C &d,ge+ 2.8 Hz, 1H);
ash chromat ogra dé%o 3% net hanol in
6.5 AR BifeBRehl 1T: S NeascEp: 400 G5 1 hés 100z, 1ED; 3.97 (dd, =

5SS ik AL S 0 i o o

1.94 (i, OHNA, 84 (), 26D. 78 (t, J =7.3 Hz, 6.67 (d, = 7.9
J 2.6 He, IH); 650(dd,J=2.6,

AP§I%4$4£NZ|46%)78\4E£%1 (dd J =34, 9.7 H, IH: 3.91 (dd,

J=6.5 9.7 H, 3.78 (s, 3H): 3.40 (m IH): 3.01

(s, 2H); 2.78-2. 48 (m 6H); 2.15 (s, 3H); 1.94 (m
SteRH); 1.84 (m 2H). APCI-MS: niz 426(MH) .Fromthis

n, m xt A-{2-13-AmM No- 2= (ri. ... ..
N S B SR B 5 ipgridind-1-yDpropylJoxy}-4-
mefho)d/ﬁlféh Dioeydmide Met hoxyphenyl } acet ami de (55 ng) was
al so obtai ned as byproduct, see exanple 10. 5 Exanple

To @ mixture of N-(2-{[(2R 2-hydroxy 3-(1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyl]oxy}-4-methoxyphenyl)acetamide (460 mg, 1.08 mmol), triphenylphosphine
(566 mg, 2.16 mmol) and di-tert-butyl imidodicarbonate (469 mg, 2.16 mmol) in THF (5
mL) was added DEAD (376 mg, 2.16 mmol) in THF (3 mL) dropwise at 0 °C. After
addition was completed, the reaction mixture was stirred at room temperature over night.
The volatiles were removed in vacuo and the residue was treated with aqueous
trifluoroacetic acid (0.4 mL of HyO in 7.6 mL of CF3CO,H) at room temperature for 15
minutes. The volatiles were removed in vacuo and the residue was purified by silica gel

flash chromatography (0-3% methanol in dichloromethane, 0.2% NH4OH) to give the title
compound (85 mg).

'H-NMR (CD;0D, 400 MHz): § 7.65 (d, J = 8.8 Hz, 1H); 7.13 (d, J = 7.3 Hz, 1H); 7.05 (t,
J=17.9Hz, 1H); 6.78 (t,J= 1.3 Hz, 1H); 6.67 (d, J="7.9 Hz, 1H); 6.60 (d, J=2.6 Hz, 1H);
6.50 (dd, J = 2.6, 8.8 Hz, 1H); 4.11 (dd, J = 3.4, 9.7 Hz, 1H); 3.91 (dd, J = 6.5, 9.7 Hz,
1H); 3.78 (s, 3H); 3.40 (m, 1H); 3.01 (s, 2H); 2.78-2.48 (m, 6H); 2.15 (s, 3H); 1.94 (m,
2H); 1.84 (m, 2H).

APCI-MS: m/z 426(MH").
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A <2-{[(25)-2-Am no-3<ri 7,3if-spiro[l-benzofuran-2,4"-

pi peridin]-r-yl)propyl]oxy}-4- hydroxyphenyl)acet am de
whe@§neisdd uor oacetate) (salt) io To a cold (i CERETHREZNY001938

sol ution of

i V-(2-{[(2<S)-2-am no-3-(rif353i 7-spiro[ | -benzoruran-2,

4' -

pi peridn]-r-yl)propyl]oxy}-4-nmet hoxyphenyl)acet anm de
(75 nmg, 0.176 mmol) in CH O 2 (3 rTL) vvas added a
solution OBBr3 in CH2A 2 (1M
From) hid seactienemixiite; %%[%A@a@ﬁe(rléi 3ﬁ(fsrperp[kh@lzaﬁam-ﬂdnplpendm]-

1’-y¥yafop%g% Jﬁ ueﬁ@dxy&%g?rﬁgﬁa%ga & ngSX%lgg %Vag%§8886]+t51\%\1ﬁ a?ﬁn)égrloguct, see

exaﬁlblerm ng was continued at 0 OC for 20 m nutes.. The
volatiles were renoved in vacuo and the resi due was
di ssol ved in nmethanol (5 nlL), concentrated aqueous
(1 m.) was added and after 5 m nutes the
iles were renoved in vacuo and the residue was
N- (M[(QS) Edmhinol-ﬁ:’(.mﬂ?amsliﬁﬁ{’d&eﬁdfndahﬂ,él'q)iﬂ)dridiﬂt-EJ‘yl)pﬁ)pgz%)xy}-#
&gtltlec a%nd (45 nmg). 20 1H NMR
hyd(mbﬁlyll@eda Jbis Pf“OE*?aCGE? salt)g 6 Hz, IH); 7.17 (d,
= 7.3 Hz, IH); 7.08 (t, 7.6 Hz, IH); 6.84 (t, J =7.3
Hz, IH; 6.72 (d, J =8.0 Hz, IH); 6.53 (d, J =2.4 Hz,
To &4 ED1d (ﬁ:eMatéld dolufion2f B (28{[ @ SH2;anhib-3-A | F33 H-spao[ UbenzBfiFan-2,4'-
8,.10.9 Hz, IH; 4.05
Plp?qﬂln}tgyl)%g%dl%yéd %ﬁ’?‘o’éﬂﬁhen )aggtapade gy b (m
341%12() Mdé“)adde@%ﬁé’&%tﬁ)ﬂofBBr in CH,CL (1 M, 1.0
(5‘&\?}%(2 e 25) o {Uff( 3 2Cl (

Acety amm) - 3- (5-fiuoro-rif,3iy-spirof
mL} 1.Bentngl) skovey upder nitregepentingsphpre Alfty:r yhe addition was completed, the

reacg1fon| r%xx%l.g ﬁa&;ﬁ 11§5:d gtCB(?/%PE %34 I}Qi}ﬁg ltng i‘)'?m}:? whs agdeLélt slowly and

stirride ¥a$ BbdtRhikd bm%@fdtmﬁnﬁmﬂss -The Volatlles were removed in vacuo and the
pi peridin]-r-yl)pr op){ } - 4- met hoxypheny] gacet am de

resifugwag diseolpgbinmethandl g mhé(@nsema}e%ea@dﬁ (il alpewas

add%% gn(%nn%fc% 4 QI OWSH: DY1af gwe‘fe I%HRXI?& nd\?ac(lg an eﬂ{g'r s@ﬂbdwas purified

ure was 's |rre room era
by HPLCS(10-B5eadtdnitiile iﬂl@tw&l&ﬁ @ng@ﬁ@) tiolpgve the title compound (45

mg).

Exa

'H-NMR (CD;0D, 400 MHz): § 7.27 (d, J = 8.6 Hz, 1H); 7.17 (d, J= 7.3 Hz, 1H); 7.08 (,
J=17.6Hz, 1H); 6.84 (t, J= 7.3 Hz, 1H); 6.72 (d, /= 8.0 Hz, 1H); 6.53 (d, /= 2.4 Hz, 1H);
6.44 (dd, J=2.5, 8.6 Hz, 1H); 4.35 (dd, J=3.5, 10.9 Hz, 1H); 4.19 (dd, /= 5.8, 10.9 Hz,
1H); 4.05 (m, 1H); 3.30-3.00 (m, 8H); 2.16 (s, 3H); 2.08 (m, 4H).

APCI-MS: m/z 412(MH).

Example 7 |
N-(2-{[(25)-2-(Acetylamino)-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyl]oxy}-4-methoxyphenyl)acetamide

To a solution of N-(2-{[(2S)-2-amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)propyljoxy}-4-methoxyphenyl)acetamide (13 mg, 0.029 mmol) in THF
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m xture was stirred at roomtenperature for 30
m nutes. The volatiles were renoved in vacuo and
w@osoewenaoy ated with toluene. The residue was dPGESE2004001938
in methanol (3 nL) and pH was adjusted to 14 by
addi ti on of agueous 3M NaOH.36The vol atiles were
renoved in vacuo and the residue was purified by
silica gel flash chronmatography (0-1.5% nethanol in
1.5int ek eadidARRInd02Y NS IdweldbyGicetic ks dtide (@15 mL) and the
( cg&ngound (9 my). 1H NWR (CD3QOD, y%oo OI?.IS g ()
mixturg. vsas Hﬁrreql ag roogl ®onpeeadure Jor2 lzovgs Then ml| 0 ms ad?ded and the

d,
%e wag’ SHI}(G(& %%: rolopﬁ %n&;@i%ur’_%' ar @Jrﬁgmée% 'ghéévﬂ%tlfgf l\g‘sere rfnfs)ged in
vact8@nd do-ev@o?ate@ W@thl‘ﬂél,uehé‘l)Ihe Bestdie(was ddblved.if) Qleﬂfanogdﬂ)mL) and

2.74- 2 (m ;..2.02
: pH(vsms agqfted 10 gé_{ b({ miqu;l of p@goquz/f l}{gQHAf@é? ]wlat:ges were removed in

vac AN e aspyrificd b lioq el G yomaiograply (G 1% popancl n
dichlérondtheate] 0267 NH,OH) ke pive abey/fitledeonmiund X9 piggny | }

acetani de bis(trifiuoroacetate) After flash

chromat ogr aphy on silica gel (from Exanple 1, step V)

IH'%ﬁ @Sﬁ?@u%@g% Ef%{%ggg. Ve trE%e}gpltLI fe)ocorrp uth\ngnS?’Hz 1H);

6. 717rg&1, T4 (sgqum) 408D 04dz) = 3, B 2Ha( 140 147 B, 71H)tz4 10 (dd, J=
4369510 15 $05 @) 6594 5, 1D 78 s 455 HH0 GAD: 374252

4 (m I1H;
6Hf3 ]26('3_321%’?%143%319%8(@2@ ﬂ%$§2 13 (s, 3H):
APCI-02S:(miz A8EHMHARCI - MS: i z 460(|\/H +) . Exanple 9
I V-{2-[3-Am no-2-(5-fluoro-1" ,3
-spiro[l-benzofuran-2,4 |-piperidin]-r-yl)propoxy]-4-
Exdl tip@xyphenyl } acetam de bis(trifluoroacetate)After
ash chromat ography on silica gel this conmpound,

N- {2+ Behminca?at§-eh®ro-d tFEprtsyjrollalsenpofuirdni-2 4 -pipetittin 1 ¢ Mlpropesy]-4-
met%l_?(%eng)l}ace%nude%ls%gﬂcogo@cetate) give the title conmpound

After flash chromatography on silica gel (from Example 1, step IV) this compound was
purified by HPLC (10-65% CH;CN in H;0, 0.1% CF3CO,H) to give the title compound
(95 mg).

'H-NMR (CD;0D, 400 MHz): § 7.28 (d, J = 8.7 Hz, 1H); 7.14 (m, 1H); 7.04 (dd, J = 2.2,
8.5 Hz, 1H); 6.71-6.66 (m, 2H); 6.57 (dd, J = 2.5, 8.7 Hz, 1H); 4.34 (d, J= 5.0 Hz, 2H);
3.79 (s, 3H); 3.54 (m, 1H); 3.42-3.24 (m, 2H); 3.18-2.95 (m, 6H); 2.13 (s, 3H); 2.02 (m,
4H).

APCI-MS: m/z 460(MH").

Example 9
N-{2-[3-Amino-2-(5-fluoro-1'H,3 H-spiro[1-benzofuran-2,4"-piperidin]-1'-yl)propoxy]-4-
methoxyphenyl}acetamide bis(trifluoroacetate)
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(16 nmg). 1H NWR (CD3OD, 400 MHz): d 7.30 (d, = 8.6 Hz,
IH; 6.92 (dd, J =2.7, 8.2 Hz, IH); 6.82-6.75 (m |H);
WG289061489 (m 2H); 6.57 (dd, = 2.6, 8.7 Hz, |P)T/SE2004/001938

4.34-4.23 (m 2H); 3.82 (s, 3H); 3.42 (m IH); 3.22
(m 2H); 3.08-2.79 (m 6H); £ 13 (s, 3H); 2.07-2.84
(m 4H). APCl-Ms: nfz 444(M+) . Exanple 10
i V-{2-[3-Ami no-2-(riy, 3i*-spiro[l-benzofuran-2, 4" -pipe
| L]t e I .
A BB 8 5710 R B (SR AATS step 1V) was
pursfidd tlgaHBEC (1 0H76%cOHpGON o HoOf 0.006 EX«PRIED 16 giwat thp title tdmpound
was, purified by HPLC (10-65% CH3CN in H20 , 0.1%
(16 CO2H) to give the title conpound (55 ng). 1H NWR
(CD30D, 400 MHz): d 7.30 (d, J =8.7 Hz, IH); 7.15 (d,
J =7.2 H, IH,; 7.07 (t, J =7.4 H, IH,; 6.81 (t, J
'THAMR (BD;0D;H00 8IHA): 6d,30)(d=7=3.6Hz, 1H)); 6.92. (@8, (€ 2.7] 822H% 1H);

6,356 @1}3&%9?%@@%@2» 21)57% J §6'2§°7(Iﬁ41%§5 1&.5'11-4.22@ (m, 2H);
3.8%%@_}1@6?.@%5@ 1412 : %ﬁ%ﬁ&gg&'ﬂé@l@,%ﬁ M1345)31); 2.07-2.84 (m,
4H).V- {2-[ 3- Ami no- 2- (5-chl oro-ri 7, 3i 7-spiro[ | - benzof ur an-

-riperidin]-1 1yl) propoxy]phenyl}urea
Apéf[i’(%ﬂ")leﬁébgﬂt ate) Step |I JV-(2-Hydroxyphenyl)urea
2- Aam nophenol (1.09 g, 10.0 nmol) was dissolved in
aqueous HC (1M 10 nlL), then ammoni um acet ate was

ExamipledOunti| pH becane 5, potasiumisocyanate (892 ny,

b e T L
mefRRPHIRIhGY addimidedid(irlfhofdasttdtey Was stirred at room
tenperature over night. The

After flash chromatography on silica gel this compound, (from Example 5, step IIT), was
purified by HPLC (10-65% CH;CN in H,0, 0.1% CF3CO,H) to give the title compound
(55 mg).

'H-NMR (CD;0D, 400 MHz): & 7.30 (d, J = 8.7 Hz, 1H); 7.15 (d, J= 7.2 Hz, 1H); 7.07 (t,
J=17.4Hz, 1H); 6.81 (t,J=7.3 Hz, 1H); 6.71 (d, J=7.9 Hz, 1H); 6.68 (d, J= 2.6 Hz, 1H);
6.58 (dd, J= 2.6, 8.7 Hz, 1H); 4.32 (m, 2H); 3.81 (s, 3H); 3.48 (m, 1H); 3.40-3.22 (m, 2H);
3.14-2.88 (m, 6H); 2.13 (s, 3H); 2.00 (m, 4H).

APCI-MS: m/z 426(MH".

Example 11
N-{2-[3-Amino-2-(5-chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yl)propoxy]phenyl }urea bis(trifluoroacetate)

Step I
N-(2-Hydroxyphenyl)urea
2-Aaminophenol (1.09 g, 10.0 mmol) was dissolved in aqueous HCI (1 M, 10 mL), then

ammonium acetate was added until pH became 5, potasium isocyanate (892 mg, 11.0
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precipitate was filtered off, washed with water and

the precipitate was collected to give the sub-title
w@oepoemg (1.3 g). 1H NVR (DVSO d6, 400 MHz): PBICT/SEDG4/001938

(br.s, IH; 8.00 (br.s, IH; 7.80 (d, J =8.0 Hz, IH);

6.80-6.65 (m 3H); 6.22 (br.® 2H). APClI-Ms: niz

153(MH) . Step I

i V-{2-[(2i ?)-iran-2-yl met hoxy] phenyl }urea To a

mrtB] D OF mi 2 wad addedrwith dipptdmshang hird8e teﬁgexém@e. After addition
mol ), i V-(2-hydroxyphenyl)urea (609 ng, 4.0 nmol) and

was eompletedithhesghnneixture 06is glirrad et 1eep1 (Prppragr oyargught) The

d i d D.(697 a4 0 ' F .
oo B B G e s PR 8 skl v e
sub-fite ERdsdund1 Biggt ure was stirred at roomtenperature

over night. The volatiles were renoved in vacuo and

the residue was purified by silica gel flash

h =800 tend f

n 3R MR Yo il {10 g SRS Bs S B Gt 8.0 i
le;m.@g(m‘,'r@ﬁ);Mﬂ%rﬂ,ﬁ{.S (m IH; 7.82 (s, IH); 6.98

(m IH); 6.85 (m 2H); 6.24 (br.s, 2H); 4.37 (dd, J
APER-MS: m 153MH).H); 3.89 (dd, J =6.6, 11.7 Hz, |H);

3.38 (m IH; 2.87 (t, J =4.7 Hz, IH); 2.75 (dd, J

=2.7, 5.0 Hz, IH). Step I'Il
StepT{ 2-{[(2i ?)-3-(5-Chloro-rif,3i/-spiro[l-benzofuran-2,
b BB i Bary Y Pr 0PV 0xy) pheny) ur ea

To r%gn%glbﬂé/ gf %—Pﬁﬂ%r%gy\l}@%%&f(% Mig24 D mRbBEN B hrdxd Btenyyurea
(609311% (40 ﬁh@)(ﬁﬁcblnipﬁzlwﬂn{mispldny [pb2pyd.p mmﬁsi% (]%rgﬂf (UY gﬂ) Ras

in n was. st or
&Ww)s%ddﬁﬁ’% §%9.7 f@% %F@}ﬁkﬁ)ﬁéﬁ 0 ity 46 o rmergure. Afer
addéﬁg‘d duec I lgﬁg rﬂ?ef fefidVmihlrk s 38tred hArSBm tomperature gver O}ﬂght.

romat o 0- 2% net hanol i1 n di chl or onet hane, O.
Théwdiates rergieamvedan wghe aind the reddpowadprdRa byilicaHeeNERsh

chr%)aclgcgocg]j?dpla;%g-SW%Eh&CZfa%Sln(p%}rofe% spzr'it} fclo éi% SIIJthiéle Zc')n%'round (336
mg).

'H-NMR (DMSO-ds, 400 MHz): § 8.08 (m, 1H); 7.82 (s, 1H); 6.98 (m, 1H); 6.85 (m, 2H);
6.24 (br.s, 2H); 4.37 (dd, J = 2.5, 11.7 Hz, 1H); 3.89 (dd, J = 6.6, 11.7 Hz, 1H); 3.38 (m,
1H); 2.87 (t, J=4.7 Hz, 1H); 2.75 (dd, J= 2.7, 5.0 Hz, 1H).

Step 111

N-(2-{[(2R)-3-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}phenyl)urea

A mixture of 5-chloro-3H-spiro[ 1-benzofuran-2,4'-piperidine] (161 mg, 0.72 mmol) and N-
{2-[(2R)-oxiran-2-ylmethoxy]phenyl}urea (150 mg, 0.72 mmol) in ethanol (2 mL) was
stirred at 88 °C for 5 hours. The volatiles were removed in vacuo and the residue was
purified by silica gel flash chromatography (0-2% methanol in dichloromethane, 0.2%
NH4OH) to give the sub-title compound (220 mg).
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IH); 7.00-6.86 (m 3H); 6.66 ( = 8.5 Hz, IH;

4.23-4.16 (m IH); 4.09 (dd, J 8, 9.9 Hz, IH;
wa2®80¢dey J = 6.1, 9.9 Hz, IH); 3.02 (s, 2H);PCT/SE2004/001938

2.78-2.55 (m 6H); 1.94 (m 2H); 1.84 (m 2H). APCl-M5

: mz 432(MH). Step IV 39

i V-{2-[ 3- Amo- 2- (5-chloro-rF, 3]y

-spiro[l-benzofuran-2,4 |-piperidin]-ryl)

RGP gt b o e st o v,

1H); S10c@R6 (hesHptoue6ad; 2=48.5 HizpHi); diash4.16 yh) LH); 4.09 (dd, J=3.8, 9.9

2- hydr aoxypr opyl. ] p re 1 0. 1),
H, DO HDGR B o A 800 6 BB sy 610 1O (o 280 1.84
(m%myert-butyl i m dodi carbonate (143 ng, 0.658 mml) in

’ (3 nL) was added DEAD (115 ng, 0.658 mmol) in THF
APCRMR:)m/dri6p@iEd).at 0 OC. After addition was conpl et ed,

the reaction m xture was stirred at roomtenperature

over night. The volatiles were renoved in vacuo and
Step ¢ residue was treated w th aqueous trifluoroacetic

acld (0.2 nL of HHOin 3.8 nL O CF COaH) at room
N-{2dApematou-€5-olor0' 3 Mspize[ 1 -bineofnpina? #l-pipendink 1'r enoved

[ d t d ified by HPLC (10-70%
I)Miﬁ?nﬁgﬁeagﬁ%%%ﬁﬁ%ﬁ%%i gugrg: vleet heyt itle <(:orrpound
| - _ _ | . . - _ '_ -
o o R or 1y eopixcl BB 2l iparidin]- 1)
2-hydroxypippy Bo:s0pieny Dirgp; (190 me, 0439 smpol), dripleny lidpsihipe (173 mg,

o.e%ﬁ %—%Aéh'}%rgdbgﬂy(l é@f«ﬁ'&éo%ﬁ&qn@%’éﬁfﬁﬁgﬂ 58 & BIPEE %L was

added DEAD (1 1remg 0. 65 Rimnibl Yinl FRIF i il didadpwiyd it 0 °C. After addition was

propoxy] phenyl }urea bis(trifluoroacetate) Step | .
completed-the {pHIn muxtErepyagstiger At ropm CHIDERIYIC Q¥R k) Zhe yolatiles

- | - 14 .= . . . .
vl s TRR AT B PERICR e i il e st eid 02
mLfodTh0- 8,348 mlr ofif&f-Cd),HY ht fob8Ptemperdiur8 ordtomjnusesdThe volatiles
_{ D- i ?) -

wer\é\{er{ngve[d( i%l Vé)cuo and the residue was purified by HPLC (10-70% CH;3CN in H,0,

0.1% CF3;CO,H) to give the title compound (10 mg).

'H-NMR (CD;0D, 400 MHz): § 7.63 (m, 1H); 7.17-6.95 (m, 5H); 6.68 (d, J = 8.4 Hz,
1H); 4.44-4.28 (m, 2H); 3.50 (m, 1H); 3.31 (m, 3H); 3.18-2.87 (m, 5H); 2.02 (m, 4H).
APCI-MS: m/z 431(MH".

Example 12
N-{2-[3-Amino-2-(5-fluoro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yl)propoxy]phenyl}urea bis(trifluoroacetate)

Step I
N-(2-{[(2R)-3-(5-Fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}phenyl)urea
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oxi ran- 2-yl met hoxy] phenyl }urea (183 ng, 0.88 mmol) in

ethanol (2 nL) was stirred at 88 OC over night. The
woo00anel4es were renoved in vacuo and the resi dRET/SE04/001938

purified by silica gel flash chronmatography (0-2%

met hanol in dichl oronethane,400. 2% NH4OH) to give the

sub-title conmpound (250 ng). 1H NWVR (CD3CD, 400 MHz):

d 794 (m IH,; 7.00-6.87 (m 4H); 6.78 (m IH); 6.63

S e e R Wy e T

oxi@n@2ylfrethaxsfiphenyt}grea (583 g, 0.88ymmal) ggethanol £HmL) pragstirred at 88
2H) .. APCl - MB: mlz 416(JvH_+).. St L. . .

°C ¢k piht IS e Fri R ibug e Fosidueuas appifed p stica

gel Baéh chrbinRRIgkAHnG)(0-2Y4 IneBiaBGIax Yl dieBielndh€®.2% NH,OH) to give the
bi s(trifluoroacetate) To a m xture of

subitifle(c@mfpoaad ¥3503mgk- f | uoro-ri f, 3iy-spiro[ | -benzof uran-2
, 4" -piperidin]-r-yl)- 2-hydroxypropyl]oxy}phenyl)urea
(200 ng, 0.48 mmol), triphenyl phosphine (189 ng, 0.72

'H-Rvpk Y CRRODd 4ob itz BtAY4 (nili 1D 7 ©REARN gh,em)’lﬁﬁwlgn, 104)/ .63 (dd,
mol ) inh THF (3 nl) was added DEAD (125 ng, 0.72 mmol)
J =4, Bri-He2 1H));) 4. 23-6 0% (5o 1&D; 610G1d AT r&&e%nlgltz; B e (dd, /= 6.1,

N ¢ . ot (i

09 Hrbiaf 6 S i arie et a2 1P 2hved i n

APURSAD ndRd16(MHgsi due was treated with aqueous
trifluoroacetic acid (0.2 nL of HHOin 3.8 nL of

CF3CO2H) at roomtenperature for 20 m nutes. The
SteV atiles were renoved in vacuo and the residue was
%urified by HPLC (10-70% CH3CN in H2O, 0. 1% CF3CO2H)

N-{2q3 Anmtnd-D€5-flubte 1 'EXBYPeping] 1 {HEbzafyan-2L#H-ib&RiditPBOD, 400
yl)%(?ﬁé%@;ygﬁwéaﬁ%(?ﬁ]fhl;g(idcg%ts e b e H)O;S 6 s

to By 0 OB R it el W -
2-hdrox@hippyldoxtyd pRenfutam (26Hng, 248 Tarhol3Briphenydgtosphine (189 meg,
0.75 ol mad B Zri i Yidddicarbonate (156 mg, 0.72 mmol) in THF (3 mL) was
added DEAD (125 mg, 0.72 mmol) in THF (2 mL) dropwise at 0 9C. After addition was
completed, the reaction mixture was stirred at room temperature over night. The volatiles
were removed in vacuo and the residue was treated with aqueous trifluoroacetic acid (0.2
mL of H,0 in 3.8 mL of CF3CO,H) at room temperature for 20 minutes. The volatiles
were removed in vacuo and the residue was purified by HPLC (10-70% CH;3;CN in H,O,

0.1% CF3;CO2H) to give the title compound (15 mg).

'H-NMR (CD;0D, 400 MHz): § 7.63 (dd, J= 1.2, 8.0 Hz, 1H); 7.15-7.05 (m, 2H); 6.97
(m, 1H); 6.91 (dd, J =2.6, 8.2 Hz, 1H); 6.78 (m, 1H); 6.65 (dd, J=4.2, 8.8 Hz, 1H); 4.37
(dd, J= 5.5, 10.7 Hz, 1H); 4.28 (m, 1H); 3.43 (m, 1H); 3.30 (m, 3H); 3.17-2.78 (m, SH);
2.07-1.88 (m, 4H).

APCI-MS: nv/z 415(MHY.

Example 13
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Exanpl e
137-{242-Chl oro-3-(5-chloro4'i7,3i 7-spiro[ | -benzof uran
W0 2908/06@dperi di n] -r-yl) propoxy] - 4- PCT/SE2004/001938
hydr oxyphenyl }acetam de trifl uoroacetate (salt) Step
(1Z2)-1-(2, 4-D hydr oxyphenyl )4t hanone oxi ne
| - (2, 4-D hydr oxyphenyl ) et hanone (4.5 g, 29.6 mvol) was
di ssolved in pyridine (17 nmL). Hydroxyl am ne
N-{E%[Qf(ﬂﬁgﬂo%—(ﬁ‘é‘hl()%—1’_]193H%8ir@[%%k3ﬁ1¥@§2,&'d§i9éﬁdiﬁ]-§'DSH)ﬂropoxy]—4-
portions over 10 mnutes. The reaction m xture was
hydsasiypheny] pecetapnde trifmoevasttatedsadder ni ght, partitioned
bet ween et hyl acetate and H2O. The organic | ayer was
washed with H20 and 0.2 M aqueous HC respectively.
Sw@he oily residue was treated with H20, evaporated in
acuo to yield a white sem -solid residue which was
(121 d23rdeihydrdxyphenybethanent e#i@a evaporated in vacuo to

1(%%éﬁh§;§8xﬁi§n§ﬂg§tx%@)% @.ggg%ﬁsl‘r‘?r%%@ b&a?ﬁ)iﬁ%gl%cil Lo lihde17 mL).

HydroRylRgeizadnide! (2710, 29 Goahel) wiserde@iresmalbpdrtibasver 10
of (12)-1 -(2,4-di hydroxyphenyl)ethanone oxine (9.7 .9,

mingesy Thaiseyticaixdnieatanstizee ebipoademparagry oyer night, partitioned
acet oniqt ri i

R R e L e T e

aquablsoMetrespectivelgeThd BilPEsidue inag telted medilirevapdrated id vacuo to
hour stirr.i nﬁflat .roomtenperature.the yellow slurr

vielderswhitrsemri-soRe gesidus whigh evaafre%ra%@&i&owh% aV%PI{)@ted in
i : oY i off and dri ed
vach§ fo S8 the SR Cnfih@ 125 Whss d Whitg e of | AP AL RS
6, 400 MHz): d 9.68 (br.s, IH; 7.38 (d, J = 8.5 Hz,

IH: 6.94 (d 1 =22 H, |H; 6.74(dd,J;8.5, 2.2
M%%ﬁ-ﬂ&/glég&dﬂbs, 3H). APCI-MS: miz 150(MH+). Step |11
stegTMet hyl - 1, 3-benzoxazol -6-yl acetate

2-Methyl-1,3-benzoxazol-6-ol

To a cooled (ice-water) solution of (1Z)-1-(2,4-dihydroxyphenyl)ethanone oxime (9.7 g,
57.7 mmol) and dimethylacetamide (11 mL) in acetonitrile (65 mL) was added
phosphorous oxychloride (5.6 mL, 60.3 mmol) dropwise. The temperature was not allowed
to exceed 10 °C during the reaction. After 1 hour stirring at room temperature the yellow
shurry was poured into a mixture of aqueous NaHCOs and ice. The resulting precipitate

was filtered off and dried to give the sub-title compound (6.3 g).

'H-NMR (DMSO-ds, 400 MHz): § 9.68 (br.s, 1H); 7.38 (d, J = 8.5 Hz, 1H); 6.94 (d, J=
2.2 Hz, 1H); 6.74 (dd, J = 8.5, 2.2 Hz, 1H); 2.50 (s, 3H).
APCI-MS: m/z 150(MH).

Step III

2-Methyl-1,3-benzoxazol-6-yl acetate
A slurry of 2-methyl-1,3-benzoxazol-6-ol (7.1 g, 48.7 mmol) in THF (150 mL) was cooled
to 10 °C and triethylamine (11.3 mL, 81.3 mmol) was added in one portion, followed by
the addition of acetyl chloride (5.8 mL, 81.3 mmol) in small portions. After addition was
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A slurry of 2-nethyl -1, 3-benzoxazol -6-0l (7.1 g, 48.7
mmol) in THF (150 nL) was cooled to 10 0OC and

wa eiospbban ne (11.3 ni, 81.3 nmol) was added PEI/SEEB04/001938
portion, followed by the addition of acetyl chloride
(5.8 m, 81.3 nmol) in small4portions. After addition
wasconpl eted the reaction m xture was stirred at room
tenperature over night, partitioned between ethyl

con@@ﬂééﬂfe @Q&lo‘ﬂ‘%ﬁﬁne T8 sBFEAR Soma¥BperdiiSe SVdreflsIAVifititioned
, [tered and concentrated in vacuo to

betwadn ¢thyl &Eet&tﬂmxdumjel( 8he o@anlcﬂamﬂ-vwﬂr(e %M.o:@ltered and
conggitaged in oty ive ldisppbiipd g 1 (4 "I 2,60

4- (Acetyl am no) 3- hydr oxyphenyl acetate io To a

sol uti on of 2- met hyH, 3- benzoxazol - 6-yl acetate (5.05 g,
"H-2BVR (DS Q-de v ODRAHEYL (0768 Yd, d T k4T s 160); 7.15 (d, 1H); 2.60 (s, 3H);

trifl|luoroacetic acid/ water (4 nL/10 nL) was added. The
22?’&%13’&%% m xture was stirred at roomtenperature for

16 hours, saturated aqueous NaHCg 3 (150 nmi) was

added. The m xture was extracted with ethyl acetate,
Ste;irIVed over Na2SC , filtered and concentrated in vacuo

4(‘1%86 ‘%U?hyclimx}’r)heny ound. (4.0 g) as a crude product.

To4 s6ﬁﬁ6ﬁ YE A ARy 133{béxz4zia)xamucr Fnctayd ﬁ:l r%&s Isahgy) in THF (100
acetate A m xture of 4- (acetyl am no ydr oxyphenyl,
mLg @anizfuse ()ﬁ'ggluﬁg)acgmzaqﬁ{ma)er (%/ ﬁ@ Fﬁaptmn mixture

ST, 08, e N A v

addel) ThESi ShderwaR dxahcted orthteti acahte) dricveer Nagiﬂ)‘.,, fiFaed and
reacti on m xture was ﬁgétltl oned between e

conggpiraiedvn VaTHO {Rg1se subrfitle gorgaernd (A gas ME“‘{?r redichy er

Na SC, filtered and concentrated in vacuo to give a
yel l ow oil which was suspended in mnethanol/di et hyl
Stept\her. The precipitate was filtered off and dried to

4- (acl;e\‘c/}lelartnﬂl%) %UE?Z Iotxlnr?m rﬁ%o ld’lOXYf %enyln%%t'ateZS

A mixture of 4-(acetylamino)-3-hydroxyphenyl acetate (669 mg, 3.2 mmol), (25)-oxiran-
2-ylmethyl 3-nitrobenzenesulfonate (748 mg, 2.9 mmol) and Cs;COs ((1.05 g, 3.2 mmol)
in 1-methyl-pyrrolidinone (10 mL) was stirred at room temperature over night. The
reaction mixture was partitioned between ethyl acetatwe and water. The organic layer was
dried over Na,;SOy, filtered and concentrated in vacuo to give a yellow oﬂ which was
suspended in methanol/diethyl ether. The precipitate was filtered off and dried to gtve the
sub-title compound (296 mg).

'H-NMR (CDCls, 400 MHz): & 8.40 (d, 1H); 7.80 (s, 1H); 6.78 (m, 2H); 4.39 (m, 1H);
3.92 (m, 1H); 3.40 (m, 1H); 2.98 (t, 1H); 2.80 (m, 1H); 2.25 (s, 3H); 2.20 (s, 3H).

Step VI
N-(2-{[(25)-3-(5-Chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-hydroxyphenyl)acetamide
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1H NVR (CDCl 3, 400 MHz): d 8.40 (d, IH); 7.80 (s, IH);
6.78 (m 2H); 4.39 (m IH; 3.92 (m IH); 3.40 (m

WO Ros/0&1498 (t, IH); 2.80 (m IH); 2.25 (s, 3H) PCRSRD04/001938
(s, 3H). Step VI o
N-(2-{[(2, S>3-(5-Chl oro-1" H &+ spko[ | - benzofuran-2, 4" -
pi peridn]- 1'-yl)-2-
hydr oxypr opyl ] oxy} - 4- hydr oxyphenyl ) acet am de5- Chl or o- 3

5- (jhlorﬁp.’;'ff %koi?%ﬁﬂff&raﬁ@ 4 Ziferidhd] €53 34 Bl 1.633R0D aABA4-1. 5

(acétykaanyd))ahf(ﬁﬁ’} 6x1@a(r122»8)mcth0x3dph@y}: aqrpéath GBoF|mpehy mmol) in ethanol

(3 BEF Whbingst HO0CE Pbr Bahu e TS Vo ST mPEst Higguo and the
resﬁﬁg%? Suhﬁed’ 9§3 Mﬁc@géi flke cﬁl%ﬁia@dg?ap’lﬁ'%om% detiffoPin

[ica gel omat ogr aphy 3% net hanol in

d1clﬂl|ondlhﬁhmvef)ﬁ%(¢1EH40H2)°/@ I\Qﬂllﬂcﬂde)iub-@ﬂg compeursl S0Dmg)t | e
conpound (302 ng). 1H NWR (CD3CD, 400 MHz): d 7.57 (d,
J =8.7Hz, IH; 7.14 (s, IH; 7.04 (dd, J =2.3, 8.5

| J
NE?SIR (Ubggﬁ ﬁé? (foz) 5’7 . (‘é Jiz.g. 7#% 11‘13) 4814((6 11-9 72)45(&'3)'4 2.3,

8. 54{205H()D|@65 Od :T=38 AHQJH) F&48 (d;l)f, %59& QH&t 6 36 &6, 7= 26,8.7 Hz,

2043 6% e 0 @) 2734, 5. om e oBka, 5 52, 6% Hs, 131 3.02

(s, élﬁi @fﬁ*i 55%&1691{)/!2' 14 (s 3H); 1.93 (m 2H): 1.84 (m, ZH?
“chl or o- | I1- splro[ benzof ur a
APﬁlidﬁ-n%ﬂﬁﬂgﬂﬂﬁﬁh]-r yl)propoxy] 4-
hydr oxyphenyl jacetam de trifluoroacetate (salt) To a
solution of oxalyl chloride (22 ng, 0.173 mmol) in
Stegivainl oronet hane (1 nL) was added a solution of DVSO

26 , 0,332 nmol) in dichloronethape s| ow y
[2-Chtigrapy(> shioge- 1%3%Sﬁupblsbedm§8nm?énplapndm] "-yl)propoxy]-4-

- y-spi ro[ | - benzof ur an-
hy‘éoﬁfph%%% dan%fé ?1%9%9%% Sal oxypropyl ] oxy} - 4- hydr oxyph
enyl ) acetam de (25 ny, O 056 mmol ) in dichl or orret hane
m) was a dsl Wwy. After 25 tes
To afsomﬂ@w PEHY e e 01 (e elbg%grf r?Iee fi s
ad&%h%%ﬂftf&%tfm@%((% ﬁlg”bm%%n ?ﬁ?&cﬁlo%éthﬁ{éctotﬂ%m slowly at —
action mxture was stirred for 4 hours
78 Et‘ SAt¢r0LCmimujes\aassludigd ©fl Nag2d {[62.5)€x- (%chiomul'ﬂs")h‘:smrq[h@)enzofuran—
2,4@31&)Qﬂ$@1?—1[}?15[8yhe oa}(@grgpyﬁoxﬁaﬁthy roxypfl(eny )gc&\?rrsndgl(by qug(,jo 056
mmol) in dichloromethane (0.5 mL) was added slowly. After 25 minutes a solution of
diethylaminosulfur trifluoride (DAST) (0.1 mL) in dichloromethane (0.5 mL) was added
slowly and the reaction mixture was stirred at —78 OC for 4 hours, EtsN (0.2 mL) was added
and after 5 minutes cooling bath was removed and the reaction mixture was diluted by
addition of dichloromethane (5 mL), washed with water. The organic layer was dried over

Na,SOy, filtered and concentrated in vacuo. The residue was purified by HPLC (10-70%
CH;CN in H,0, 0.1% CF3;CO,H) to give the title compound as a byproduct (2 mg).

'H-NMR (CD;OD, 400 MHz): 5 7.32 (d, J = 8.7 Hz, 1H); 7.15 (s, 1H); 7.06 (dd, J=2.2,
8.5 Hz, 1H); 6.68 (d, J= 8.5 Hz, 1H); 6.51 (d, J = 2.5 Hz, 1H); 6.41 (dd, J=2.5, 8.6 Hz,
1H); 4.54 (br.s, 1H); 4.28 (d, J= 5 Hz, 2H); 3.24-2.83 (m, 8H); 2.13 (s, 3H); 1.98 (m, 4H).
APCI-MS: m/z 465(MH").
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addi ti on of dichloronethane (5 nL), washed with water.

The organic |ayer was dried over Na2SO4, filtered and
w@onseetspat ed i n vacuo. The residue was puri fiBCT/BE2004/001938

HPLC (10-70% CH3CN in H20 , 0.1% CF3CO2H) to give the

title conpound as a byproduct4 (2 ng). 1H NVR (CD3OD,

400 MHz): d 7.32 (d, J =8.7 Hz, IH); 7.15 (s, IH);

7.06 (dd, J 2.2, 8.5 Hz, IH); 6.68 (d, J = 8.5 Hz,

IH); 6.51 (d, J = 2.5 Hz, IH; 6.41 (dd, J =2.5, 8.6

Hz, IH); 4.54 (br.s, IH; 4.28 (d, J =5 Hz, 2H);
Ex#nldd2. 83 (m 8H); 2.13 (s, 3H); 1.98 (m 4H).

N- s Gto- B e s R e asom o b

methSk{Hirehyt étRhRB @Y MhordacdtE hoxyphenyl } acet am de
tritTluoroacetate 5 Step |

JV-[ 2- (2- Hydr oxypr opoxy) - 4- met hoxyphenyl ] acet am de
St Tii s was obtained during reaction in Exanple 3, Step ,
°BSs a byproduct (204 ny). io 1H NMR (CDO 3, 400 MHz): d

N-[8-(DZ 1 doxypr y-4ltdthoxfyphenyliceamiddd) ; 6.48 (m 2H);
F4.(22 }(m_ }I&)gpdﬂ?% .(dd);?yp? :3(]2#9 9.9 Hz, IH); 3.84 (m
Thip Mps oBtaypgd(dyringpgaction m5Examplefy Step b gs pdyprpduet B04pg).
3H). APCI-MS: nmfz 240(MH). i Step ||
iy-{2-[2-(5-Chloro-ri/,3i7-spiro[l-benzofuran-2,4'-pip
'H-8INRl (TDC13,YAQ00NMOH) X § 18:08 (dyet=h @5y Hheisl);}7.88 ehranilty; 6.48 (m, 2H);

.2k, OIS0 IS1 TR0 S5k V5 1.7 BV Bt gl 315 (s, 37 129

L) 0 to 0 OC and Et N (0.076 nlL, 0.547 mol)
(d’%se'%\g%é%ﬁgo fol |l owed by net hanesul fonyl chloride (52

APOCUMS.MAER400dH)). The reaction mixture was stirred at 0
OC for 2 hours, diluted by addition of dichloronethane
(20 nm.), washed successively with saturated aqueous

Stef}lﬁ'w and H2O. The organic |ayer was dried over

N-{2-[2-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)propoxy]-4-
methoxyphenyl }acetamide

N-[2-(2-Hydroxypropoxy)-4-methoxyphenyl]acetamide (92 mg, 0.38 mmol) was dissolved
in dichloromethane (3 mL), cooled to 0 °C and EtsN (0.076 mL, 0.547 mmol) was added
followed by methanesulfonyl chloride (52 mg, 0.456 mmol). The reaction mixture was
stirred at 0 °C for 2 hours, diluted by addition of dichloromethane (20 mL), washed
successively with saturated aqueous NaHCO; and H;O. The organic layer was dried over
Na,S0y, filtered and concentrated in vacuo. The residue was taken in ethanol (3 mL), 5-
chloro-3H-spiro[ 1-benzofuran-2,4'-piperidine] (85 mg, 0.38 mmol) was added and the
mixture was refluxed for 40 h,. The reaction mixture was cooled to room temperature and
the volatiles were removed in vacuo. The residue was dissolved in ethyl acetate (30 mL),
washed succesively with saturated aqueous NaHCO; and water, dried over Na;SOs,
filtered and concentrated in vacuo. The residue was purified by HPLC (10-70% CH;3;CN in
H,0, 0.1% CF3CO,H) to give the title compound (35 mg).

'H-NMR (CD30D, 400 MHz): § 7.20 (m, 1H); 7.18 (d, J = 8.6 Hz, 1H); 7.11 (dd, J = 2.1,
8.5 Hz, 1H); 6.77 (d, J = 8.5 Hz, 1H); 6.71 (d, J = 2.6 Hz, 1H); 6.61 (dd, J = 2.6, 8.7 Hz,
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Na2Sq 4, filtered and concentrated in vacuo. The
resi due was taken in ethanol (3 nmL), 5-
W@ 05102 7- spi ro[ | - benzof uran- 2, 4' - pi peri di nePCT/SE2004/001938
0.38 mmol ) was added and the 25 m xture was refl uxed
for 40 h,. The reaction m xt4fre was cool ed to room
tenperature and the volatiles were renoved i n vacuo.
The residue was dissolved in ethyl acetate (30 ni),
1H)\A@S4*6€(€d8#9 SeRiIy el yz Wﬂgm 38iyd, at-eg camieeus 1H?"E§B(zﬁnﬁ{) 3.81 (s,
, dried over filtered and concenfrated in

3H)J§(ﬁ§?e3 40rtre, 41) Bl 2e(swWeld); Budr3. 1 e tmA BRSO (d1.6=70041cH-BIEN
) SCOZH) to give the title conpound (35

AP{?E?RZ% oty ¥CDBOD, 400 M) : d 7.20 (m TH: {55
8.6 Hz, IH); 7.11 (dd, J = 2.1, 8.5 Hz, IH;

77(d J=85H, IH; 6.71 (d, J = 2.6 H, IH):;
Exapoid 13dd, J = 2.6, 87HzIH) 4.46 (dd, J = 3.4, 12.2

5- {[glf.g)ii (}z%mng—l:’b- - d(grB ]gﬂ?féf ?plI‘O hE:%nzo 1% 234" %?}f:h@n] 1'_-|)

)ptopsatoky L2 H-IU-BHkoxakirb Toné—70HZ 3H). APCI - MS:
Y)I%rilgﬁjdf %’%—K/ZI—H;[M Exanpl e ?L)(ém
5-{[(25)-2- AmmD- 3-(5-fluoro-1"i/ , 3i
-spiro[l -benzofiiran-2,4 | -piperidin]-ryl)
Smp[opyl]oxy} 2i -1,4-benzoxazin-3(4 r)-one Step
2- Ami nobenzene- |, 3-diol A mixture
2-AstipobangenshbAbole- |, 3-diol (5 g, 32.2 mmol) and 10% Pd

A nﬁ?}@?%éé% gf%%o(lj') ﬁet%ﬁ%-dg)l(l ?%g%pl ‘i(lio%r @5‘% S:geornecharcoal (230 mg)
in e‘%%%f‘del@b mﬁe ﬁﬁﬁ@gén%d%ﬁ; H{ 8 aassghelit fRdrt BQ&H?M. The

celit ano was_ renoved by evaporation to yi el
readtivd aithire Wae dilteadpbrough cdlitg, EtB2REL wak bR d(4067ahbiation to yield
DVMBO-J ) : d 8,81 (br.s, 2H), 6.24 (m 3H), 3.81
theéuhtltbd compountbd 2. 98%)nf z 126.0 (MH+). Step |1:
2- Chl oro- N- (2, 6-di hydr oxyphenyl ) acet am de

'H-NMR (400 MHz, DMSO-dq):  8.81 (br.s, 2H), 6.24 (m, 3H), 3.81 (br.s, 2H).
APCI-MS: m/z 126.0 (MH).

Step II:

2-Chloro-N-(2,6-dihydroxyphenyl)acetamide

KH,P04(17.2 g, 126.3 mmol) and Ko;HPO,4 (8.2 g, 35.7 mmol) in 188 ml of distilled water
were deoxygenated by passing argon through the mixture for 0.5 hour. 2-Aminobenzene-
1,3-diol (1 g, 8.0 mmol) was added to the buffer solution and chloroacetyl chloride (0.64
ml, 8.0 mmol) was added slowly to the reaction mixture. After addition was completed, the
reaction mixture was stirred at room temperature for 1.5 hours. Water was removed by
freeze-drying and the residue was dissolved in 20% MeOH in DCM. The insoluble salt
was removed by filtration, the solvent was evaporated to give the subtitled compound

which was used without purification in the next step.

APCI-MS: m/z 202.0 (MH").
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KH2PO4 (17.2 g, 126.3 mmol) andK 2HPO4 (8.2 g, 35.7

mol) in 188 m of distilled water were deoxygenated
whyoopaesdng argon through the m xture for 0.5 POUBE2004/001938

2- Ami nobenzene- 1,3-diol (1 g, 8.0 mmvol) was added to

the buffer solution and chl ygacetyl chloride (0.64

m, 8.0 mmvl) was added slowy to the reaction

m xture. After addition was conpleted, the reaction

m xture was stirred at roomtenperature for 1.5 hours.

Water was renoved by freeze-drying and the residue was

di ssolved in 20% MeOH in DCM The insol uble salt was
Stepdipved by filtration, the sol vent was evaporated to

ive t 1S ound whi ch was used w t hout
5'}%"1F° y’%'gt r%ﬁériz&?%n‘%ﬁ@'g&t ep. APCI-MB: nfz 202.0
2- thi%—)N &, 6—@1Hyld¥ox henyl)acetamlde (1.99 g7 9.88 mmol) was dissolved in 150 ml
5- Hydr oxy- benzoxazi n-3(4i7)-one

of MYChduzons K\gGOZ aﬁd thelsptittionypis élﬁg’tbd ac40°Erfiod 45 (r.ilimﬁlﬁs d\fter cooling

9.88 mmol ) was dll-gém ved in 150 mM of 10% aqueous
andigeumalization rrth DY HIE A ropstion BRX e Wes bpeicr avltmqhyl acetate.

Dryrpﬁg tﬁSM%%%a?r{d e%ﬁ!nlaﬂgn AP %lt”affglléleé %%d%g?%@ﬁtlﬁ é@ §f 8verall

reaCti o re was ex rac

yield YR Gtaps ThariBod hoggnd evaporation of sol vent affor ded
crude material (0.54 g, overall yield fromSteps I

and 11l 41 %. APCI-M5: niz 166.0 (M#). Step IV
te oxycar bonyl ) - 3- (5-fl uor o-
APPH\é{ @)Bllﬁ%[()l@g[glr}zofur an-2, 4' - pi peridin] -

"-yl)-L-alanine To a cold (ice-water bath) suspension
of 5-fluoro-3if-spiro[l-benzofuran-2,4'-piperidine]
SteﬁlvoB g, 5 nmmol) and net hyl
I V-(tert-butoxycarbonyl)-3-iodo-L-alanate (1.64 g, 5
Methyb Ny (ténirbutoghitasbanyd)- hrd hrélupre 1 .3 HwaioHdersdofurine 2 MiHpiperidin]-
ﬁg_lg‘a% (.0.697 nL, 5 mmol). After a clear solution was
“BtatHEEC the reaction mixture was kept at 5 OC for 48

1o R B S A AT D it

(1.03 ¢, tsenedl)and waRgden{feat@dotydatbasyd-3-ib06 1L aahde €1 888, 5 mmol) in
urified by silica gel flash

dichloromethane (20 mL) was added triethyl amine (0.697 mL, 5 mmol). After a clear

solution was obtained, the reaction mixture was kept at 5 °C for 48 h. Then it was diluted

by addition of dichloromethane (50 mL), washed with water (10 mL), dried over Na;SOs,

filtered and concentrated in vacuo. The residue was purified by silica gel flash

chromatography (0-1.5 % methanol in dichloromethane containing 0.2% ammonia) to give

the subtitle compound (1.2 g).

'H-NMR (CDCls, 400 MHz): 8 6.85 (m, 1H); 6.78 (m, 1H); 6.64 (dd, J=4.2, 8.7 Hz, 1H);
5.40 (br.s, 1H); 4.35 (br.s, LH); 3.76 (s, 3H); 2.99 (s, 2H); 2.80-2.43 (m, 6H); 1.93 (m, 2H);
1.77 (m, 2H); 1.48 (s, 9H).
APCI-MS: m/z 409 (MH").

Step V
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chromat ography (0-1.5 % et hanol in dichloronethane

containing 0.2% ammonia) to give the subtitle conpound
W@ 2008/0gi499 1H NVR (CDCl 3, 400 WMHz): d 6.85 (m PEH/SEBOI®1938

(m IH); 6.64 (dd, 4.2, 8.7 Hz, IH); 5.40 (br.s, I1H;

4.35 (br.s, IH); 3.76 (s, 3H7 2.99 (s, 2H); 2.80-2.43

(m 6H); 1.93 (m 2H); 1.77 (m 2H); 1.48 (s, 9H).

APCl - MS: m z 409 (I\/H+) Step V-Butyl

ta AM-CS-fluoro-I'"Siy-spirotl-benzof uran™”' ﬁl' peridin

tertButyy [(1S)-2- (ﬁ-rﬁlgadrqak’ iy [dtheprdfeanbafeniperiénal -yl)-1-
77 3.51 | THF (10 ni
(hyagégfg@ﬁ'& egly of rTgrret hyl by i ( :

To % fsuépt ﬁ&%n %%IL??(H%@ : lugr laxﬁln%% i&'Tﬁ’f‘ @rd xglrﬁ was added a solution of

metﬂé) N@@Mﬁbﬂ%&%@% ~(2£198ro v, 3H1sp1ra ﬂ'l“-:be(rﬁz5fu!t1in)-2 At-peridin]-1’-

After the addition was conp % stirring was
yD)-destanineg U2 2 203 @guéblm THE, (18 hdr) ab "Colfier thepaddition mes

over night. The reactio e, was cooled again to
corggieted IR MG FOR DO AL b 1N B IGO0 AT v Right. The
oh
reaaﬁicglr ac@hxg%v%tct?éfeggg?ﬁggg g £ %aa@a B mmolunon (15
mI_J% N8 ladMEBsIVREN diteMl hntheaegtion hﬁx‘m:é Waﬁ é)tt@ﬂtdd\ﬂﬁtﬂ\ahyl acetate.

SC4, filtered and concentrated. The residue was
Thecoribined otganisiliyer avag avashedawith siates (H) & agriegd qver WasSh, filtered

o] SO RS S BB 5

4%8%%%91%@9@& !Zgntalﬁlgéb i%‘gﬂh‘?@ma)%%é X og'ns?o%?él)(s;’% meg).

268(br s, 4H); 250(m 2H) ; 94(m 2H); 1.82 (m
| 1.48 (s, BE% -MS: 'z i;HM_H . Step VI
HMHR@%@@M)O @x?é&%@h}@a@nﬁ&m 1;%-62 dr 6=r43, 83] Hz,

ety 3,7 o R84 P (0 o2l s L 0GP 1.94 o, 200

1.8%%&5 zﬁytmg {S(Qﬁ)_(s-fl uoro-ri”"Sif-spirotl-benzof uran™?
APCI-MS: m/z 381 (MH").

m

[¢]

Step VI

(285)-2-[(tert-butoxycarbonyl)amino]-3-(5-fluoro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-
piperidin]-1'-yl)propyl 3-nitrobenzenesulfonate

To a stirred solution of fert-butyl [(1S)-2-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)-1-(hydroxymethyl)ethyl]carbamate (300 mg, 0.79 mmol) in DCM (20 ml)
was added triethylamine (120 mg, 1.18 mmol). The mixture was cooled to 0 °C, and a
solution of 3-nitrobenzenesulfonyl chloride (250 mg, 1.18 mmol) in DCM (5 ml) was
added. The mixture was stirred at 0 °C-for 4 h, then allowed to warm to room temperature
and stirred overnight. Then the reaction mixture was washed with water (30 ml) and aq.
NaHCOs (1 M, 30 ml), and dried over Na,;SOs. The solvent was removed i.vac. to afford a

colourless oil (155 mg, 35 %), which was used in the next step without purification.
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pi peridin]-r-yl)-I1-(hydroxynethyl)ethyl]carbamte (300
mg, 0.79 mmol) in DCM (20 m ) was added triethyl am ne
W@ 1@68/06mg99 1. 18 mmol ). The mi xture was cool ed tRCOSEXG)4/001938

and a solution of 3-nitrobenzenesul fonyl chloride (250
ng, 1.18 nmmol) in DCM (5 nl)48as added. The m xture

was stirred at 0 OC for 4 h, then allowed to warmto
roomtenperature and stirred overnight. Then the

reaction m xture was washed with water (30 m) and ag.

"H-NBMIRGH0Q Mz, 30DGh): 8 8A3 (s 1HY S3kr 33260, IHy s Gehit 8-% Hz, 1H),
7068004, TR R s § 1 Bheef @43 R il 120,300 (m,
S Y i R TN

§, 210, 246, 318, HaB(d, B4 6.91 - 6.78 (m 2H), 6.64
30(75 H}* ﬁf}g oy h) 5.00 (m 2H), 4.87 (m IH),
471(mIH) 440(m 2H), 3.96 (d, J = 12.0 Hz, IH),
3.64 (m 3H), 3.07 (s, 2H), 2.16 (s, 4H), 141(3 9H)
Steg Mlep VI 5-{[(2S)- 2- Ani no- 3- (5-f | uor o-

f
- (RSl iR R i o BefiEgifiLa 4 i‘“%efk@“%{# W ure
y1)§&fop§r@&ay}22H{1(4-be&uk@ziﬂ-3(:catr)bmyI )ami no] -3-(5-fluoro- 1

spiro [1l-benzofuranio
A Bixduire o (2)i 20 (¢dr+-butoyy caproaph amofidt (Sefherre d S B §pineblt-benzofuran-

2. DERGBI T Hpraph DB Hpaate (Tmnyil ) s Bigny-2H-
4(&%8%21@3@}{)“6 % p&sgﬁx n%%(aﬁd Bs)c@Gsthd, 0 AnAbl) in dry

enper a n tRE niXtur e was

DME(Z inl) wiy@idrddet vaen tdpv{h@ ot )6 AnThetehemixthid wis)partitionned
and the | ayers were separated. The organic |ayer was

betweeh DEMI(Shmihans watan@O0mpls and (theclay ergarecre sepatedesl. The atgamc layer
wa“mv%sﬁe?ﬁ' S Ret o 1¥s§$w‘gf”m'r$%v§5§tv%9 RSOV disDved in
TFAtCtgs 3, b widEn qug}oar{rﬁe@e%la OM d’@z%&h'éﬂ %&3& 1 h. Then

acet at’e vvlth

the(r&&dtloﬁ(i)mmu)‘e whbailsied V\&ﬂhtetlw&ace’tmy@ ¢hl), aﬂ@@zasﬁddemth aq. NaHCO;
residue purified by HPLC (10-40% CH3CN in H2O, 0.6 %

(1 N:39 mld Wievseluentwes removed ipesuribe {epimlugmpurified by HPIE (10-40%

C%@@zb%mﬁg‘%gg@@a&ugc_ p6id @ng 8199 (td. I =

'H-NMR (CD;O0D, 400 MHz): § 6.91 (m, 2H), 6.78 (td, J=8.9, 2.7 Hz, 1H), 6.68.(d, J =
8.4 Hz, 2H), 6.62 (m, 2H), 4.54 (s, 2H), 4.14 (dd, J = 9.6, 3.3 Hz, 1H), 3.94 (dd, /= 9.5,
6.4 Hz, 1H), 3.43 (m, 1H), 3.02 (s, 2H), 2.77 - 2.55 (m, 4H), 2.52 (d, J= 7.0 Hz, 2H), 1.95
(m, 2H), 1.85 (m, 2H).

APCI-MS: m/z 428 (MH).

Example 16
8-{[(25)-2-Amino-3-(5-fluoro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-

yl)propyl]oxy}quinolin-2(1H)-one

Step I:
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8.4 Hz, 2H), 6.62 (m 2H), 4.54 (s, 2H), 4.14 (dd, J =
9.6, 3.3 Hz, IH), 3.94 (dd, J = 9.5, 6.4 Hz, IH), 3.43
W@ Pgoso6dH99 3. 02 (s, 2H), 2.77 - 2.55 (m 4H), 2rGRSEP4/@1938
= 7.0 Hz, 2H)3 1.95 (m 2H), 1.85 (m 2H). APCI - ME:

mz 428 (MH). 25 Exanple 1649
8-{[(25)-2-Am no-3-(5-fluoro- 1'H 3Hspitofl

-benzofuran-2,4' -piperidm - 1'- yl)propyl]oxy
}quinolin-2(1f/)-one 30 Step |:8-Hydroxyquinolin-2(
-Hyld)owqmn@lhﬂélfdhO& ol 1l-oxide (20 g, 124 mmol) in

i G S S s
o 045 158 By BP9 s

neu@al iéﬁﬁdcﬁﬂorbdf ¢dlct SRNIPNTES 9ré0@ﬁ1ﬁfé¢om&d1wﬂ@§(ﬁlecte@ﬂﬁ filtration and
crude product was purified by suspending in

waa;hed psaﬂ)lrx&atot Tﬁnn@nahtd)rod@hwm ppefiedbesuspendieg intpopany2-ol and
addam%fgfm?&e S %tﬂ ﬁweai '8{3%13 b %,sa fRatpglin %N?éﬁﬁ%te 3xo-1,2-
dlhEEOﬂﬁlﬂgﬁn-@ 5})1 ag%tatggva%%eg%lﬁ i c{;:lg:?] %c? E-H]@O? 2%85 SQ{LC foré hours.

Thé fé@cﬁ&rﬁﬁwm{eave@ poafdiEatoes csla weat(@00 biyt), khd tHeE}irédilﬁitaQélfbrmed
washed with water. Recrystallization from propan-2-ol

wag ch@med Iberlfrftremmmawebﬁ@l withtweders Boerystabizebompbomare nadl-z_. -ol/

a@raf%&?ie Ol oot @%&%’7%%13 To (a 3"

_7 6 Hz, 7. oo (t J =7. 7 Hz, 6.95 (dd, J
=7. 8, 12Hz IH), 6.48 (d, J:95Hz IH APCl - M5 :

IHJNMRJ@@() I\/M#DMSD%) 18 1844 {s( ZH) -12- QAr(is,l’lH-Iﬁ 7(83-(8) 109G Hz, 1H),
1H, 3H s o[ 1- benzofuran-2,4 peridin] -
7.1013pto PP H WD TR 6 ¥ -7 Fizz Hbﬁé?S (dd,J= 7 8, 1.2 Hz, 1H), 6.48 (4, J

=9.5 Hz, 1H)
APCI-MS: m/z 162 (MH™.

Step II

8-{[(25)-2-Amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yD)propyl]oxy}quinolin-2(1H)-one

Prepared from 8-Hydroxyquinolin-2(1H)-one as described for 5-{[(25)-2-Amino-3-(5-
fluoro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin}-1'-yl)propyl]oxy} -2H-1,4-benzoxazin-
3(4H)-one (Example 15, Step VII).

'H-NMR (CD;0D, 400 MHz): § 7.96 (d, J = 9.4 Hz, 1H), 7.28 (dd, J= 7.0, 2.1 Hz, 1H),
7.20 (m, 2H), 6.90 (dd, J = 8.2, 2.6 Hz, 1H), 6.78 (td, J=8.9, 2.7 Hz, 1H), 6.65 (d, J=9.4
Hz, 1H), 6.62 (m, 1H), 4.27 (dd, J = 9.6, 3.3 Hz, 1H), 4.08 (dd, J=9.5, 6.4 Hz, 1H), 3.52
(m, 1H), 3.02 (s, 2H), 2.78 - 2.60 (m, 4H), 2.58 (d, J = 7.1 Hz, 2H), 1.95 (m, 2H), 1.85 (m,
2H).

APCI-MS: m/z 424 (MH.
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Prepared from 8-Hydrocyquinolin-2(1//)-one as
described for 5-{[(25)-2-Am no-3-(5- fluoro- 1H
WO Ad5/pi4pD[ 1- benzof uran- 2, 4' - pi peri di n] - PCT/SE2004/001938
-yl ) propyl]oxy }-2H 1, 4- benzoxazin- 3(4i/)-one
(Exanple 15, Step VII1). 1H NMR (CD30D, 400 MHz): d
7.96 (d, J =9.4 Hz, IH), 7.28 (dd, J =7.0, 2.1 Hz,
IH, 7.20 (m 2H), 6.90 (dd, J = 8.2, 2.6 Hz, IH),

Bx@n7816td, J = 8.9, 27Hz IH), 665(d 'J=9.4 Hz,
H% dd, J =

5- thq;,rg % @dchléroﬁ-gb'-ghlogo -4 HyBH-spirg[ 1- lgpnggﬁ(q;ﬁQ m_glpe@dlgjzl(-s
7 2.58 (d, J =7.1 Hz, 2
yl)ﬁr%%"ﬁmﬁ%ﬁyb%gé‘%%ﬁ%m oa N i ane ( I\/Il:|)|-l-)

. Exanpl e 17 5-Chl oro-2-[2-chl oro-3-(5-chl oro-
1' . #,3#-s riro[|l -benzofuran-2,4'-piperidm-ryl)
StengOpoxy] 4- hydr oxybenzoic acid 5 Step |: Mt hyl
chl oro- 2, 4-di hydr oxybenzoate Prepared from net hyl

Me&qﬂswhwsrmﬂb@amquwng the procedure described by
Anderson, W K, et al., J. Med. Chem 1996, 39, 46 -

PreﬁstemMIrlmeMZ(“Gm doxdipmzasie )mmg tlg_e(prg@d@se daspbediygAnderson,
W(If,\;gtailr .(Mec? Crtont. 1698302262 555 3.95 (s, 3H) Step

5-chl or o- 2- hydr oxy- 4-[ (4- met hoxybenzyl ) oxy] benzoat e |
To a solution of nethyl 5-chloro-2,4-di hydroxybenzoat e

"HOMRYODCIZ, 400DH)Z): 1§ 10033 GnE)varsa (8,dded6.63 (s, 1H), 5.99 (s, 1H), 3.95
| - (chl oronet hyl ) - 4- met hoxybenzene (0.32 g, 2 mmol)

(s, 3HIK 2CC>3 (0.28 g, 2 nmol). The reaction mxture was
heated with reflux for 3 days, than cooled to room
tenperature. The inorganic material was renoved by

stebiff:t ration. The solvent was distilled in vacuo, and

he residue was recrystallized fromnethanol to afford

Metihil Sechisrbi2dhf o874 4 (4-6etHdkybed@yl)oxy [benzoate

To a solution of methyl 5-chloro-2,4-dihydroxybenzoate (0.41 g, 2 mmol) in acetone were
added 1-(chloromethyl)-4-methoxybenzene (0.32 g, 2 mmol) and K,COs (0.28 g, 2 mmol).
The reaction mixture was heated with reflux for 3 days, than cooled to room temperature.
The inorganic material was removed by filtration. The solvent was distilled in vacuo, and

the residue was recrystallized from methanol to afford white solid (0.37 g, 60 %).

'H-NMR (CDCls, 400 MEz): & 10.89 (s, 1H), 7.82 (s, 1H), 7.37 (d, J = 8.7 Hz, 2H), 6.92
(d,J= 8.7 Hz, 2H), 6.56 (s, 1H), 5.09 (s, 2H), 3.92 (s, 3H), 3.82 (s, 3H)

Step II1:

Methyl 5-chloro-4-[(4-methoxybenzyl)oxy]-2-[(2S)-oxiran-2-ylmethoxy]benzoate

A solution of methyl 5-chloro-2-hydroxy-4-[(4-methoxybenzyl)oxy]benzoate (0.37 g, 1.16
mmol), (2S)-oxiran-2-ylmethyl 3-nitrobenzenesulfonate (0.30 g, 1.16 mmol) and caesium
carbonate (0.45 g, 1.4 mmol) in dimethylformamide (15 mL) was stirred at room
temperature overnight. The mixture was partitioned between water and ethyl acetate, and

the organic phase was washed twice with water and once with brine, and finally
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1H NVR (CDCl 3, 400 MHz): d 10.89 (s, IH), 7.82 (s,

IH, 7.37 (d, J =8.7 H, 2H), 6.92 (d, J = 8.7 Hz,
WQ@kos5/061496 (s, IH), 5.09 (s, 2H), 3.92 (s, 3H)PCBSBD04/001938

(s, 3H) Step Il1: 25 Met hyl

5-chl oro-4-[ (4- met hoxybenzyljloxy]-2-[ (2. S) - oxi ran- 2-yl

nmet hoxy] benzoate A solution of nethyl

5- chl or o- 2- hydr oxy-4-[ ( 4- nEthoxybenzyI)oxy]benzoate

(0.37 g, 1.16 mmol ), (2S)-oxiran-2-yl methyl
congemfatechFba zem@guﬂtmi aitas puoifisd by flagh qlsomatﬂg}lrrdwwn silica gel

(MG R A PR vt e AT Prlnold (0.33,74%)

tenperature overnight. The mi xture was partitioned
between water and ethyl acetate, and 30 the organic

H-BIMR ¢CE,, Wos hMidz): 8i7cH (o 1H), Wl 7ed, Ard. DHe WY, 61920EdNEs 6.7, 2.0
and finallyconcentrated. The crude nmaterial was

Hz, ) 6i66ds. B 544 K Bt e oighds iyl loh 265 He,ddDga8 (dd, J= 11.5, 5.1

bz S de 553824 ofD. 198 (R Ay 2 BobvD) (a7 o1

. J =8.7 Hz, 2 6.92 (dd, J = 6.7,
AP?N%WSEEW& (s, IH, 5. 14H)(m 2H),(4. 33 (dd, J =
11.4, 2.6 Hz, IH), 3.98 (dd, J = 11.5, 5.1 Hz, I H),

3.86 (s, 3H), 3.82 (s, 3H), 3.36 (m IH), 2.93 - 2.87
Step &Y 2H) APCl-MS: miz 379 (MH+) Step 1V Met hyl

Methyf BBl 3 it i B St benmpatiap-34 pingriding-1-yD)-2-
ycﬂarfygrfp?wo gg}g%@ &&ho&yté&ygskﬂpg%%ﬁwhh@mé@ﬁe e
A 55}u®1bh @f G-CZBldre 3[61 s;gfd[}-?ﬁmmﬁﬁmnm Digertdiried €100 ngeD.46 1iol) and
an me

oYL hiobioen4e [gﬂ( mﬁﬁwmb@%éﬁwr%-HQﬂ-OEIW%a)m@h@xﬁhmow&170

0,45 i.n et hanol (5.
ey B A8 FipolFRERR 1 (o) Wi s RO Bl PLERT P e off under
redm§re§s GRUGEH B @RSHASpuritRa WPE@ ReltB; [I_%étbﬁﬂtx‘?l@ /\%er +0.1%
uent : [acetonltrlle ter "+ 0.
TFA])ftoraffoﬂi codlonidse selids@1Band, 5Y8%)g, 67 % APCI I\/IS nri z
602 (M#) Step V: 5-chloro-2-{[(25)-3-(5-chloro-I| !i
,3 r-spiro[l-benzofuran-2,4"'-piperidn-r-yl)-2-

APCI-MS: m/z 602 (MH"

Step V:

5-chloro-2-{[(2S)-3-(5-chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyljoxy}-4-[(4-methoxybenzyl)oxy|benzoic acid hydrochloride

To a mixture of methyl 5-chloro-2-{[(2S)-3-(5-chloro-1'H,3 H-spiro[1-benzofuran-2,4'-
piperidin]-1'-yl)-2-hydroxypropyl]oxy}-4-[(4-methoxybenzyl)oxylbenzoate
trifluoroacetate salt (220 mg, 0.3 mmol) in ethanol (10 mL) was added a solution of
potassium hydroxide (4 g) and water (4 mL). The mixture was stirred at room temperture
for 3 hours, pH was adjusted to 1 with aqueous HCI (37 %), extracted with ethyl acetate,
dried with sodium sulphate. Volatiles was removed in vacuo, the subtitle compound (180

mg) required no further purification.
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hydr oxypr opyl j oxy }-4-[(4-nmet hoxybenzyl ) oxy] benzoic
acid hydrochloride To a m xture of nethyl
WG20klere9 2- {[ (25)-3-(5-chloro-ri PCT/SE2004/001938
r,3f/-spiro[l-benzofuran-2, 4 | pi
reridin]-r-yl)-2-hydroxyprod2 ] oxy}-4-[(4-net hoxybenzy
| ) oxy] benzoate trifluoroacetate salt (220 ng, 0.3
nmol) in ethanol (10 nL) was added a sol ution of
pot assi um hydroxi de (4 g) and water (4 nL). The
APGikﬁhdew§§(§ﬁfDred at roomtenperture for 3 hours, pH
was adjusted to 1 with aqueous HCO (37 %, extracted
with ethyl acetate, dried with sodi um sul phate.
Swvggatiles was renoved in vacuo, the subtitle conpound
0 ng) required no further purification. APCl-M5: mz

5-cl18fb-£ Prtthlopb-8R5\8hloro-1'H,3 H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-
5- cMor 0- 2-[ 2- cMor o- 3- (5 cMoro-r/f, 3i

yprepinyd i (beraiubeaidyDexyibensoie atid di n] - r- 5

To §§t?11]rf;,(£ sg%&%pﬁ&%ohf—ﬁﬁggﬁi% ﬁf&r@ ?%gﬁ ! sglrg I-benzofuran—2 A'-
pipé‘icﬁ#{i- ?{Sﬁ %Mﬁ%ﬁ%@%ﬂ ég&?g—l’[%r—l?i'eﬂﬂo)(ybenzyl)oxy]benzoic acid

hyd@cbd@mﬁcw %]628 -gy 1 mBol) &g XTEIF OFy il oxys}addied (ot chioxiben187 g,
zyl ) oxy] benzoi ¢ acid hydrochloride (0.623 g, 1 muol)

1.5 immel) yThEHEa¢tBD mm}urwa@s sldedatrapwismperaiues Prenight, gn quenched

witf &ﬁ&é?h@@@)%@ g Wil et R B TS ot T Shaftipdd ihnic
extl.{?%lg @@gvﬁ)ﬁiﬁéﬂ 6ol dhd 1R BWas ?égﬁls g? vh3. Thg &sflﬁ‘u} was

organi ¢ extracts were over
puriied HyIEPEoI(waeﬁt [s@stonitriieVwdter ekt % Th&))rte affdtlbthwasbtltle
purified by HPLC (el uent: [acetonltrlle /water + 0.1 %
conronyl as ¢rifidrogcgtatealis(iBt me &9 Eonpound as
trifluoroacetate salt (134 ng, 19 %9. is APCI-M5 : mz
608 (MH) Step VII:

6%8[ Ioro 3<5-chloro-ri”, 3i/-spiro[l-benzof
AP%%%E# gﬁ)?f pi perl d| n]-ryl) propoxy]- 4 hydr oxybenzoi ¢

acid 20 To a solution of
5-chloro-2-[2-chloro-3-(5-chloro-ruz, 3//-spiro[l -benzo
Step Yl&in- 2, 4' -

s CUBREL -tk {18 BB b e B e
yDpropoxy]-4-hydroxybenzoic acid

To a solution of 5-chloro-2-[2-chloro-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)propoxy]-4-[(4-methoxybenzyl)oxy]benzoic acid trifluoroacetate salt (45
mg, 0.062 mmol) in DCM (2 ml) was added trifluoroacetic acid (95 % in water, 1 ml), and
the reaction mixture was stirred at room temperature for 2 h. The solvent was removed
i.vac, the residue purified by HPLC (eluent: [acetonitrile /water + 0.1 % TFA]) to afford
the title compound as trifluoroacetate salt (25 mg, 67 %).

'"H-NMR (400 MHz, acetone-ds): & 7.91 (s, 1H), 7.22 (m, 1H), 7.13 (m, 2H), 6.76 (d, J =
8.5 Hz, 1H), 5.08 (tt, /= 7.3, 4.8 Hz, 1H), 4.62 (dd, /=9.8, 4.8 Hz, 1H), 4.35 (dd, /= 9.7,
7.3 Hz, 1H), 4.09 (dd, J=13.8, 7.4 Hz, 1H), 3.90 (dd, /= 13.7, 4.6 Hz, 2H), 3.75 (m, 1H),
3.61 (m, 2H), 3.20 (s, 2H), 2.50 (m, 2H), 2.23 (m, 2H)
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ng, 0.062 mol) in DCM (2 m) was added
trifluoroacetic acid (95 %in water, 1 m), and the
WO e@sn6m m xture was stirred at room t enper at BEESEWN4/@1938
h. The sol vent was renoved i.vac, the residue purified
by HPLC (eluent: [acetonitrif®e /water + 0.1 % TFA]) to
afford 25 the title conpound as trifluoroacetate salt
(25 mg, 67 % . 1H NMR (400 MHz, acetone-"): d 7.91 (s,
IH, 7.22 (m IH, 7.13 (m 2H) 6.76 (d, J = 8.5 Hz,
APCHMSSmOABMMHY) = 7.3, 4.8 Hz, IH), 4.62 (dd, J =
9.8, 4.8 Hz, IH), 4.35 (dd, J :9.7, 7.3 Hz, IH), 4.09
(dd, J =13.8, 7.4 Hz, IH), 3.90 (dd, J = 13.7, 4.6

bz, 26), 3.75 (m IH, 30 3.61 (m 2H), 3.20 (s, 2H),
—%ﬂ%!@—?m 2H), 2.23 (m 2H APCI-MB: mz 488 (M)
2- [@Sﬁﬁﬂﬁlo% @ﬁchloro 1'H, 3H—sp1roL1-benzofuran—2 4'-piperidin]- 1'-y1)pr02poxy] -5-

2- Am ho- 3- (5-chl oro-1 spi r o[ | - benzof uran
chlprop@ﬂaydnom}/befnzpic)qardapoxy] 5 chI or o- 4- hydr oxybenzoi c
acid [2-C 3-(5-chl oro-

5- thpr@# [s?pphle{ox%%ﬁh@r%ll%ﬂi swm[értpf@m@ﬁqn-2 #'-piperidin]-1'-

PRt IR P M S0ER S B Gpogrampte 1.
Steﬁng{ %@35314@ orong )niﬁt%?wﬂé &ﬁwlv&ﬁnla%oﬁn@ﬁlowwnqﬁetﬁﬂﬂ%l (M, 1 ml)

anol ) and stirred at roomtenperature
and giirred aﬂag(!m teTil;Eraltoi‘edbr B dsysndhe Volatliwa &nckre ronamved tilvec., the residue

dlsgﬁii%f 1%8@!181'818@01;11\5\?%@ ﬂ%Dg%ﬂﬁ ‘(/WFH G @3 M%‘éggﬂ%ﬂ“ Pe golgtion was
stlrré)cf);ﬂ]r&? l?é fo? h h2 tﬂén tltl{]seonvdeﬁxb gva}é_'g{x%?\%&i 1\%5‘ ﬁ'ﬁgpe\él%qe was

due was puri

puﬂlﬁ‘é‘(ﬁﬁyoHPLU (leﬁeﬁmtc@fonﬁnlb Avabér FRAL Yo TRARf th %mr% ih@ %tl'etcbﬁlpound

conmpound as bistrifluoroacetate salt (15 ng,

as WistrifivRroadgiateivklt (1 amet 4h%)?): d 7.90 (s, IH), 7.16 (d,
J =2.0 Hz, IH), 7.10 (s, IH) 708(dd J =18.5 2.3
Hz,IH),670(d 385Hz 4.53 (dd, J = 10.7,

d
lﬂgxllﬁg’i(ioo lv% aé%tgg% g @Wiﬂf 319{)211016 (@, Zo0 ﬁ&,lnH-f) ?go Is, 1H),
7.08d, I 8.522 337, 189676 (@, J48.588, q%u 53 @y =€, WisthHz, 1H),
the signal of the solvent). APCI Mz 467 (M)
4. 3E)(dd;’p’[=e1(lé 4.6 Hz, 1H), 3.66 — 3 48 (m, 3H), 3.23 — 3.03 (m, 4H), 2.94 (m, 1H),
2.83 (m, 1H), 2.12 — 1.94 (m, 4H, partially covered with the signal of the solvent).

APCI-MS: m/z 467 (MH")

Example 19
5-chloro-2-[3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
(methylamino)propoxy]-4-hydroxybenzoic acid

5-Chloro-2-[2-chloro-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propoxy]-4-[(4-methoxybenzyl)oxy]benzoic acid trifluoroacetate salt (see Example 17,
Step VI) (35 mg, 0.048 mmol) was dissolved in a solution of methylamine in ethanol (33
%wt., 1 ml) and stirred at room temperature for 3 days, then at 40 °C for 24 h. The
volatiles were removed i.vac., the residue dissolved in DCM (1 ml), and TFA (95 % in

water, 0.5 ml) was added. The solution was stirred at room temperature for 2 h, then the
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5-chloro-2-[3-(5-chloro-1 i ,3i/
-spiro[l -benzofuran-2,4 | -piperidin]-r-yl)-2-

W@ p@tslogl499m no) pr opoxy] - 4- hy dr oxybenzoi ¢ aci d PCT/SE2004/001938
5-Chl oro-2-[2-chloro-3-(5-chloro-ri”, 3i?-spiro[ | -benzo
furan-2,4 | -piperidin]-ryl) 54
propoxy] - 4-[ (4- met hoxybenzyl ) oxy] benzoi ¢ acid
trifluoroacetate salt (see Exanple 17, Step VI) (35
nmg, 0.048 mmol) was dissolved in a solution of

solveet ik samonediivaet 'lﬁhmﬂmd(us Svagmprified by ﬁP&Qd(ebmnt eettenitrile /water

r oom te at 40
+ 0 R ke pRarfs LY echabBiities pitintradtesads spikl24 e, o %)
di ssolved in DCM (1 m), and TFA (95 %in water, 0.5
m ) was added. The solution was stirred at room
1H-II\WIR€(4@0 Mz, ﬁm‘toﬂ: tls): & RA (8, hélsp’v Qé(ﬁ, s7. ﬂ%(d;vfe@lz 0 Hz, 1H),
vac. The residue was HPLC (el

7.0p kdsatlon® 51 2B &1 hEY, eqchJf 0 FRATID. AP Iok SIb 0 s 240, B8 (am,

s RO 9P SOOI FEL g 48, B, YA, 80 o,
3. 1L§9 2H3 2153 sd 3H]) f%aQ i@s (rh Hig, ;%rt@ﬂlz(c@%reé witPhe 61g%a1?bf solvent).

APZHMsan&&S(lr@\/IH*m) 3 83 (dd J = 13.0, 4 1 Hz IH)
3.73 (dd, J =13.1, 6.9 Hz, IH), 3.40 - 3.22 (m 4H) ,
3.11 (s, 2H), 2.93 (s, 3H), 2.13 - 2.03 (m 4H,

B artb Iy covered with the signal of solvent).

MX =65 mlz 481 (MH+) Exanple 20

5- cﬁTo?&bQBQS%h%o%o—(lﬁi)@H'—@h@fi béhz3fdrampiarpipkrib@na ofyrman- 2, 4
-piperidin]-r-yl

(dn(rldﬂly}ahhyd>)§mpnmy]a4hhpmybemmcmcmkybenz0| c acid

5-Chl o hl 5- ch| 7 . -.b f
5-Giera=2 Achlomr}ﬁplgig)?ﬂ —%pll‘(? r1(—)be;1|zoi"uran— RI—};Elgérldm]e{]-Z °

BRIV A R SV

SteBWI) @35%§ 0 hmWBPwa @SRV n ialkoRitidA o Hirddth@hmine in ethanol (33
di nethylamne in ethanol (33 %, 1 m) and stirred at

Y%wtQdml) ang stira¢d ateodmorterBpatatyss for Belays tthetOat @Q °Coior 36 hhThe
The vol atil es mereiﬁenoved i C

volaﬁﬂgwerﬁer&mom@a&ﬂ% ‘?ﬁefld‘lsﬁtfs‘\?/*l%%@ @9%8% fﬁriﬂg);eeré} TFH B % in
wa{rI L, rgpé’\a Z} \%Qsdad?led I@%hs%ﬂ{t# NERd Hoo{:netgmggramg or h, then the

he 'so ven renove

sollent ¥fas retR6ydde Vo€l UBhyBidRe IWafs ipRflfiby by BIPC @hieanacetonitrile /water
[acetonitrile /water + O. 96TFA]) to afford the title

+ OclobmY) tasffridghe tifle compewnst astbéstadarodceiereplt @2 04,54 %).

'H-NMR (400 MHz, acetone-ds): & 7.90 (s, 1H), 7.37 (s, 1H), 7.16 (d, J= 2.0 Hz, 1H),
7.08 (dd, J= 8.5, 2.3 Hz, 1H), 6.69 (d, J = 8.4 Hz, 1H), 4.49 (dd, J = 9.9, 5.2 Hz, 2H), 4.43
(dd, J=9.7, 7.2 Hz, 2H), 3.85 (m, 1H), 3.76 (m, 2H), 3.16 (5, 6H), 3.20 — 2.86 (m, 6H),
2.01 — 1.86 (m, 4H).

APCI-MS: m/z 495 (MH")
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1H NWVR (400 MHz, acetone-?): d 7.90 (s, IH, 7.37 (s,
IH, 7.16 (d, J =2.0 Hz, IH), 7.08 (dd, J = 8.5, 2.3
wWoH2005064499 6. 69 (d, J = 8.4 Hz, | 49 (dd, BCEHSE2004/001938

H, 4.
5.2 Hz, 2H), 4.43 (dd, J =9.7, 7.2 Hz, 2H), 3.85 (m
IH, 3.76 (m 2H), 3.16 (s, B, 3.20 - 2.86 (m 6H),
2.01 - 1.86 (m 4H). APCI-MS: niz 495 (MH) THP-1
Chenot axi s Assay | ntroducti on The assay neasures the
THENeORIAGLLS Asgsponse elicited by MP- la chenokine in
the human nonocytic cell line THP-1. Conpounds are
evaluated by their ability to depress the chenotactic
It ﬁs onse to a standard concentration of MP-1 a
ORI ne. Methods Culture of THP-1 cells Cells are
Thé ﬁileés%PésC{hy c}{ﬁm&g&fé rfeéﬁ?ﬁbé EIRERA b INIU DY, %hé}ﬁ&qne in the human
resdspended in a 25 cm flask containing 5
mofdedfic weld line[Eipp| €mmpoetsvere hvdﬂlantchbmtheambﬂm% &@md:ss the

i nactivated fetal alf serum wit ant.i bi otics
chepotagfic TeFpRRSEGR) Sta ngelttﬁéwﬂu?gm%’n%dtﬁ@%&fded and
replaced with fresh medlum THP-1 cells are routinely

cultured in RPM - 1640 nedi um suppl enented with 10%
Metiedt i nactivated fetal calf serum and gl utamax but

Wi th antipiotics. Optimal growh of the cells
Culpgag?ﬁ%@’ Fﬁ%lf t hey are passaged every 3 days and that
Celgkfre M2 ALAp kh? §l7‘t(F‘ E%n{jﬁ'azgénta‘h &-pesfi?ﬂhehaécf% oy flask

enot axI S "as ay Cells are renD rom
con\tvaﬁllngd rhiyofdRFIE-i1 64Qaiedom suppRE&MnteEl WiHREIEQaSax aird 10% heat

ina et < e P OB T G P VYL g gy medium
is dﬁs%af@@&%ﬂdf%la%@@'%@th%sﬁ%é&ﬁ%{' (5 nl of stock solution

Ive a final concentration of 5x10 M. After
gentle mxing the cells are incubated at 370C

THP-1 cells are routinely cultured in RPMI-1640 medium supplemented with 10% heat

inactivated fetal calf serum and glutamax but without antibiotics. Optimal growth of the

cells requires that they are passaged every 3 days and that the minimum subculture density

is 4x10° cells/ml.

Chemotaxis assay
Cells are removed from the flask and washed by centrifugation in RPMI + 10%HIFCS +

glutamax. The cells are then resuspended at 27(107 cells/ml in fresh medium (RPMI +
10%HIFCS + glutamax) to which is added calcein-AM (5 pl of stock solution to 1 ml to
give a final concehtration of 5x10-6M). After gentle mixing the cells are incubated at 37°C
ina COy incubator for 30 minutes. The cells are then diluted to 50 ml with medium and
washed twice by centrifugation at 400xg. Labelled cells are then resuspended at a cell
concentration of 1x107 cells/ml and incubated with an equal volume of MIP-1c. antagonist

(IO-IOM to 10-6M final concentration) for 30 minutes at 37°C in a humidified CO,

incubator.
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in a C® incubator for 30 mnutes. The cells are then

diluted to 50 M wi th nedi um and washed tw ce by
weenwsnefsopat i on at 400xg. Labell ed cells are tPERSE2004/001938

resuspended at a cell concentration of 1x10 cells/m

and i ncubated with an equal sgl une of M P-1a ant agoni st

(10 Mto 10 Mfinal concentration) for 30 m nutes at

37C in a humdified CQ2 incubator.Chenotaxis is

. | .

Ch R 0 Y OB R Nl SRS s AL

filtexs (0abho.t10&s3)ofThidie miadlitracifahtmsapptantsuppldmsntell with various
vari ous concentrations of antagonists or vehicgle are,.

CongRREHopH Ok Mg oRshicde ye afiﬁ%do 9 tﬁ? EOW%W& Is §F theplade in

. The fi i A e ) RE .

i Sht et S RS PLohcRES! b AAPADSLOR Bllpripubora

with efeCnlesRdndiiE cnceditAi0a 0F siitagsnistehivehielelis addtdead theukfi€e of the
surface of the filter. The plate is then incubated for

filte?. Mbw htatads tBACincabaedfor2diolitsed 30T in nbuhatificd CDRéncubator. The
cells remaining on the surface are then renoved by

celladenaipinigam thedurfive awhibee rephented bysadsemption fndythd vetolOpIRR: is

for m nuyt e The filt is then remgved and,the
cenfofifeftho Redor o miter (oiedier Pl Fomeg i gie vous it have
migitadtd fhieeswwéilenré biaigRe 8HeRe AhorefehcssRliaddRhted calcein-
calcein- AM Cell mgration is then expressed in

AM.| Galt migratiereisithen expagssed indlisresgendecinits pitetrmbiraciiparaf the reagent

| an nd val ' tan j to o%m t4d.0n
s A SRR ELBLAMREE 30 SRR PR tgs s
with tEpef a Rhowabembedofishdiisd cdlive EHef effdct off anddpoal3eyis 8ilsulated as %
calculated as % inhibition when the nunber of mgrated

inhibaignswhen the ppEmberofinigratod pells i coppamrg with vehickipound of
formula X- O(CH2 \ (CH2)p R (CH2 )t .RNO'" /Im( 2
) (i) wherein
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mis O 1, 2, 3 or 4; eachR independently represents

hal ogen, cyano, hydroxyl, G -Cg al kyl, G -Cg
whadosmbieyd , C - Cg al koxy, G -Cg al kyl sul phony| POT/SE2004/001938

sul phonam do (- SO2NH2); X represents a bond or -CH2-

and Y represents a bond or -3gH2-, provided that X and

Y do not both simnultaneously represent a bond or

-CH2-; nis 0, 1 or 2; 2 each R independently
cLAgpkesents hal ogen, Ci-Cg alkyl or Ci-Cg haloalkyl ; q

Is Oor 1; pis 0, lor 2; R3 represents a group

sel ected from hal ogen, NR6R7, carboxyl or G -C al kyl

wherein id C. -Calkyl group is optionally
1'%8%‘%‘?9'{1'15‘?033&59“18% or nore hal ogen, amno, hydroxyl, Q

- C al koxy, JV-(C -C5 al kyl)am no,

NJf- Ui - (G - Ceal kyl )am no, carboxy or carbanoyl; R4

represents by ' 33 Ce hal oal kyl or

hal ogen; t at ((m—iza)ltwd t arg%ot
both 0. _R5 nsat urated 5 to
10- nepbered ri ich ring §ystem may xonpri se
at 5 from nitrogen,
OX Yy gex tlhe ring system being optionally

ed by one z:Rﬁsre substituents i ndependently
sel ected from hal ogevh} ¢pano, oxo, nitro, hydroxyl,
carboxyl, -C(OH, -NR8R9,-C(ONR 10R11 -NHC(OR 12,
-NHSO 2R13, -SO 2NR14R13, -NHC(O NR 16R17 ,a group
selected fromG -Cg al kyl, C2-C6 al kenyl, IPZ-CG
al kynyl, C 1 -C al koxy, @Q Cg al kyl thi o, Cg -Cg
whedeley| sul phonyl , Ci -Cg hal oal kyl, C -Cg al kyl carbonyl

phenyl car bonyl, C3-Cg cycloal kyl, , phenyl and a
mlggtﬂrzagé’g‘ unsaturated 5- to 6-menbered heterocyclic

i conprjsing at lLeast one ri het.eroat,0
cachd] dpaeiRpRG I PP B HACERY AR m B ST - CERH g oup
bei ng optionally substituted by one or npre .
Criatsitalitn Ca-Gollpondentrylielulbonn pF sHiphamsgdn (SONHL);
cyano, hydroxyl, carboxyl, G -C6 al kyl, C3-C6
X regrebendd Kydnd OF -CHG- ahloX yemedni@a-bond or -CHj-, provided that X and

Y do not both simultaneously represent a bond or -CHp-;

nis 0,1 or2;

each R2 independently represents halogen, Ci-Cg alkyl or C1-Cg haloalkyl! ;

qisOor1;

pis 0, lor 2;

R’ represents a group selected from halogen, NRR’, carboxyl or C;-Cg alkyl wherein said
C;-Cs alkyl group is optionally substituted by one or more halogen, amino, hydroxyl, C;-
Csalkoxy, N-(C;-Cg alkyl)amino, N,N-di~(C,-Cs alkyl)amino, carboxy'or carbamoyl,

R4 represents hydrogen, C;-Cs alkyl, C;-Cs haloalkyl or halogen;

tis 0, 1 or 2, provided that p and t are not both 0;

R’ represents a saturated or unsaturated 5- to 10-membered ring system which ring system
may comprise at least one ring heteroatom selected from nitrogen, oxygen and sulphur, the
ring system being optionally substituted by one or more substituents independently

selected from halogen, cyano, oxo, nitro, hydroxyl, carboxyl, -C(O)H, -NR®R?,
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C6 al koxycarbonyl; io R6 and R7 each independently

represent hydrogen or a group selected fromG -C6
wa@bdoglosamd C - C6 al kyl carbonyl, each of whi chPeEyEIe4/001938

optionally substituted by one or nore substituents

sel ected from hal ogen, am nos§ hydroxyl, G -C al koxy,

TV- (G -C6 alkyl)amno, TV, TV-di-(C i -C6 al kyl)am no,

car boxy carbanmoyl or G -C6 al koxycarbonyl, or R6 and

R SR GO, MR &

het erocyclic ring which nmay be optionally substituted .
selqpjedofiem 1 %alécyls,u%zsflﬁ ﬁﬂféﬁifl Seleakanyl Lorkdalkegerf1-Ce alkylthio,
am no, hydroxyl, G -C6 al koxy, TV-(G -C6

C1-delafitylarplrmyl, TU; Ty nhloaliGl, -Cﬁﬁleailﬂkma)rbmm,ophmﬂmbmyl, C3-Ce
carbanoyl or G -C6 al koxycarbon . R8, R9, R10, R1l

cyCéfaid;lfyh nﬂ@éhmft pafuratagdras %mmlﬁﬁﬁdr% deprmagmbered betprocyclic ring

corfiTid Bdreeh OB e hePrep ufiediirs bt e SRl Bhpa S5, cach

grofip Béfhgtoﬁﬁﬂﬁzﬂlyl sl’ﬂlﬂﬁﬁﬁféd@?tdny 0B ﬁio@@it&@tlﬁl&@@uﬁtﬂp@ﬂﬁzﬂﬂy selected from
am no ydr ox oxy,

halegaay Py2am WSO, eyl (QIrCs @bylapﬁ;@é el IcBr-6 fljogy and C-
C ﬁ_?g)%?}%\é .or R10 and R11 , together with the nitrogen
s AR SR SO

‘ch they are attached forma 4- to
7-menmbered saturated heterocyclic ring which may be

opt| nal l.y, substituted with at |east one 25
?e\chéw%epg @@véeprwea YHPEHA 2 %ﬁmﬁeleqfﬁ%ﬁa&lﬂr& alkyl and

C e S

subltyitientg eclecied ;&EQT ]m]lq))gwﬁhmmbehiydromh Ci-Cs @komy, KV CpECs alkyl)amino,

W €A Pt B BB S £ ST P f g R7

togétﬁblemtﬁ @hefﬂlﬁ%gé’rpatbﬁl t0 Hich BEY AR attﬁMfUd%Mh a 4C'to 7 %mbered
koxy, al ylé%lm no, TV, TV-di-(C

sattamcgl |h)a®mqyohc vag bish iy baensiovely swb;satut@bbse gmncomn@re substituent

sl it R B b - S (R Ry TRt mppri-(C:

Cs SPISdrhinb SdirSoxyn g4B eI 1Qf- @6641 gibbh@m hal ogen,
6am ZEE) hydroxgln chgll koxy, &@ Cea kyI ) am no,

JV,JV-di-(C -C6 al kyl)am no, car boxy or carbanoyl;

R BRI oS A PR ARGRED L o PRI R Hom 1
alkyl or C;-Cs cycloa]kyl each group being optionally substituted by one or more
substituents independently selected from halogen, amino, hydroxyl, C;-C¢alkoxy, N-(C;-
Cs alkyl)amino, N,N-di-(C;-Cs alkyl)amino, carboxy or carbamoyl; or R'® and R ,
together with the nitrogen atom to which they are attached form a 4- to 7-membered
saturated heterocyclic ring which may be optionally substituted with at least one
substituent selected from halogen, amino, hydroxyl, C;-Cg alkoxy, N-(C;-Cs alkyl)amino,
N,N-di-(C;-Cg alkyl)amino, carboxy or carbamoyl;

R'2 represents hydrogen or a group selected from C;-Cg alkyl or C3-Cs cycloalkyl, each
group being optionally substituted by one or more substituents independently selected from
halogen, amino, hydroxyl, C;-C¢ alkoxy, N-(C;-Cg¢ alkyl)amino, N,N-di-(C;-Cs alkyl)amino,

carboxy or carbamoyl,
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C al kyl or C3-C6 cycl oal kyl, each group being
optionally substituted by one or nore substituents

w0 pabepengent |y sel ected from hal ogen, am no, hpdr/eRpD4/001938
Q C al koxy, JV-(C - C alkyl)am no, JV,JV-di-(GC -C6
al kyl )am no, carboxy or carbf#moyl; or Rl4 and R15 , or
R16 and R17 ,together with the nitrogen atomto which
they are attached each i ndependently forma 4- to
7-menbered saturated heterocyclic ring which may be

optlonally substituted with at |east one substituent
R"gepresanés grovmselatted &iom Gnla dkthxc@nszypyclmaﬂcylcﬁa@hmsp being

ontilplgsypesi L e PO st e e Rl Steel R U mgtozen

amﬁl@l hycﬁbxﬁOC}L@% glkbRe, TN—QQ-C@aﬂcﬁ)&ﬁﬁi}@QNMdﬁ@lOCghmﬂ)ir@mo carboxy
claim1 wherein X represents a bond and Y represents -

or @remoyd, A conpound according to claimi1 or claim?2
wherein g is 1. 4. A conpound according to any one of
claims 1 to 3 wherein mis O or 1 and Rl represents

R“hRFSORé"nandi{”eaaﬂﬂa@paﬁdeﬁgﬁ@pﬂbaﬂ hiy@rog8y o4 grdab s6lede@Brom C;-
1to 4 wherein nis 0. A conmpound according to any

Cs aligl Qrfcac%qzwboalkytloeash m&emmtmeﬁbewﬁt@twdryug@mr more

su I\E\ﬁlgéta Eréc%eg? uen 2 sg1¥+tec? ?r%éﬁ%% le% e‘f’ Ql%t f#&&ﬁﬂh@’ o Q]iogy, N-(C;-

Cs mksﬂlr)mmb N N-&i- @n@palm)mm raarmyto@ cammpg ooR”cArml RS, or R
1 10 6 wherein R represents hydrogen.8. A conp
andiR ¢ dfpasther Wish walféﬁ&eworé|t%whschfh@36ar? a&%@wé.eﬁclmdependenﬂy
r
for%xoa?i &3 %gélergﬁﬁlﬁﬁg&ggag%ghﬁ%%@%ﬁ 3&29}% tﬁlex:bg oytlona substltuted
w1th I’aeleaﬁt\me stibetideno seléaed fromﬂgldgen,eamab,drgsimxydl,e@leﬁdﬁhmw N-(Cy-

AR R R T

subst ituents i ndependent ly 5 sel ected from hal ogen,
cyano, 0Xxo, nitro hydroxyl carboxyl -C(OH, -NRBR9,

C(O NR 10R11, -NHZX O - NHSC2 - SO2NR14R15,
or a RiEepeytca cr:epfab@rsaﬁ rg%vaéefl@aeqfom G -Cg al kyl,
C2-C6 al kenyl, C2-C al kynyl, Q Cg al koxy, -Cg

al kylthio, G - alkylsulpho G - hal oa

@Comﬁo‘éﬂd@m%}ﬁtﬁ)‘ﬁ’wlambh@’ﬁ%e@a% 5%H¥9$entsc§3b<@gl a@ﬂé?/ ERrgegts —CHy-.
phenyl and a saturated or unsaturated 5- to

6- menbered heterocyclic ring

3. A compound according to claim 1 or claim 2 wherein q is 1.

4. A compound according to any one of claims 1 to 3 whereinm is 0 or 1 and R! represents

halogen.

5. A compound according to any one of claims 1 to 4 whereinn is 0.

6. A compound according to any one of claims 1 to 5 wherein R? represents halogen, -
NRSR or C;-Cg alkyl optionally substituted by one or two substituents selected from

halogen, amino or hydroxyl

7. A compound according to any one of claims 1 to 6 wherein R* represents hydrogen.
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o conprising at | east one ring heteroatom sel ected

fromnitrogen, oxygen and sul phur, each group being
wo@piosoeabd y substituted by one or nore substi tPENSB2004/001938

i ndependently sel ected from hal ogen, cyano, hydroxyl,

carboxyl, G -Calkyl, G -G8 cycloalkyl, G -C6

al koxy and G -C6 al koxycarbonyl. is 9. A claim

according to any one of clainms 1 to 8 wherein RS

8. ARBMBSHIY & {0, a2 O Blafiaé d tdonemetein R edpréseh@dlal sdturated or
substituted with one or two substjituents independently

unsebirated Sdtor Komemieed@ing system which CRERYSIERITY ¢ppeprsrRpne, two,

i prdppttipe B m RS R BaMR el o ied shiphor
and WHRRSRLHY gloﬁﬁlﬂ}emmufcdd%ﬁeh@b% €litee E}Ndiflﬁjéﬁis,m&épendenﬂy
car boxyl . 10. A conpound according to claim1l

selmcbﬁ@@dlaiqg@m CYRnOR-0xp] APS), -IvdaprivhocBbeslc HEGDEL -NR'R’,

OB TORGIOR e pREny SPa B o VHOONE R a group

i V-(2-{[(25)-2-am no-3-(5-chloro-ri/, 3i
selecged frafnl Ce€p 28dylir @nCa alkehyly Co-€lsiatkiynyL, IC1+Cg @Boxy, Ci-Cg alkylthio,
yl) propyl ] oxy} - 4- hydr oxyphenyl ) acet am de

CiitsikylbdipharydacetGyielodisd) C)-Cg alkylcarbonyl, phenylcarbonyl, C3-Cg
! \7(2 {[(25)-2-am no-3-(5-fluoro-1 1i/,3

cydidallsylj 1 phdnybemnd asainamtedyrdinsgginperd ditob- therfibered heterocyclic ring

cor%p%# g%lergg f\{%rlg L hog[( h%a%g# ggﬁltnqtg]oge% oxygen and sulphur, each

Q%ltloﬁﬁg}zé%k'ﬁtﬂféd%yﬁonle R nRRE b\ﬁjdsﬂluehts i¥dependently selected from
opy hydr oxyphenyl ) acet am de -

halbg@(, tyarfol, hy;irgayiecaqb@gyl(@,]a(lt alkyl, 83-Cs cycloalkyl, C;-Cs alkoxy and C;-Cs
JV—%éﬁn 25) 2- Am no- 3- (| " #, 3#-spiro[| - benzof uran- 2, 4'
alkoRY -1 yI)proryI]oxy} - 4-
nmet hoxyphenyl ) acet am de;
L"<2-{[(25)-2-Airdno-3-(ri7, 3if-spiro[]-benzofuran-2, 4
9. Ackanp@pwm]n‘g to gny pn@@’s;,tplgu@;syl} tof wherein R’ represents phenyl, wherein

salﬂaégc?n_y H) ctpggsﬁ %y %zvyﬁtgl}] §I§t ér' tEngu%u]{)%atugr}tsa }n%zspe(n%enti selected

fm%‘r (I)\g_;%%c?x ;? [Ii'H?Fg{ji Xy bhé am hiﬁlr)%glélpctrrt%r gg qikoky | & wherein said phenyl is

op c}ﬁa{@ shbstiffied n?ltg ohe 1w Rt bfbsﬁh&eﬁﬂ'ﬁ@éﬂen&@ﬂ?%@l‘é&t@& krom
4" Ipiperidm-r-yl) propoxy] - 4-
halogen hydroxyl, or carboxyl.

10. A compound according to claim 1 selected from:
N-(2-{[(2S)-2-amino-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yDpropyl]oxy}-4-methoxyphenyl)acetamide;
N-(2-{[(2S)-2-amino-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yDpropyljoxy}-4-hydroxyphenyl)acetamide bis(trifluoroacetate) (salt);
N-(2-{[(2S)-2-amino-3 -(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin}-1'-
yDpropyl]oxy}-4-methoxyphenyl)acetamide;
N-(2-{[(28)-2-amino-3-(5-fluoro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yDpropyljoxy}-4-hydroxyphenyl)acetamide bis(trifluoroacetate) (salt) ;
N-(2-{[(2S)-2-Amino-3-(1'H,3 H-spiro[ 1 -benzofuran-2,4"-piperidin]-1'-yl)propyl]oxy}-4-
methoxyphenyl)acetamide;
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nmet hoxyphenyl }acet am de bis(trifluoroacetate);
N-{2-[3-Am no-2-(5-fluoro- 1 ,3Hspiro
W 100bmenaed ur an- 2, 4' - pi peridin]- 1'-yl)propoxy] PAF/SE2004/001938
nmet hoxyphenyl } acetam de bis(trifl uoroacetate);
7V-{2-[3- Am no-2-(ri 61
, 3"-spiro[l-benzofuran-2,4"'-piperidin]-r-yl)propoxy]-4
- met hoxyphenyl } acet am de bis(trifl uoroacetate);

N - ' f ]
-3 2R ( PriR5 o Hen B 1h b RGAE 1R ok -4
hydlo&(lﬁlbnjﬂbawotauad@blattaﬂuoroacetate) 8/ alt);

N-(}Z:{gégﬁ-%[@c%grﬁag@pé?élﬁ%ﬁl@ro EJ %I%-sa}rﬂ 1- p%ﬂzyfuran-Z 4'-piperidin]-1'-

yl)[]B()VB%lgdScér]} mﬁféieﬂ gﬁlff‘e@l@l)ﬁé&e{mﬂ‘dla yoroacet ate) ;

(5-c¢hl oro”
N- {Z’SEBFAmmcr-b{(ﬁ wb@m&dffﬂﬁﬁfﬁpzom-benzoman'z 4"-piperidin]-1'-yl)propoxy]-4-

meltpRy iy Dateanidl R (5" ores T T

N- <2L['33Afnﬁn03@-|(5Qiubr&@'ﬂ@]f{lébﬁﬂ[-l%éizoﬁlrana ,4'-piperidin]-1'-yl)propoxy]-4-
pi peri di n] - rtdél ) propoxy] - 4- et hoxyphenyl} acetam de
methomhmylda@eém PESFLE)Ani no- 3- (5- f | uor o-

N-Qrbaladid 2RV fﬁﬁ{iﬁ%%%%@aéa%ﬁ%ﬁé%%ﬁ 1t Wiprdpoiy)-4-
meﬂm{chﬂiéﬁ)zlr}ﬁce@démm b%s((rﬁ‘rﬁo}rmet@tel) #, 3# spi roI[I - bgnlzof ur an
N—fﬁytsom‘fﬁe{e%wia%oﬁé@%p%%f Rh - dAbapendinf 1 -

dml -ryl
yprBpbe P BRRg ittty B Pert dnl =Tyl
3 &——[32Aﬂunnm@—(3—f(u5rcc ﬂ]'lbbBH—sbirbNSb\enznﬁlra){ 2, Abpipendin}-& i -

som bR b AR B8 GS, ©h o hydroxybenzol o

N- - NZRHH-BN5 Chtopb RT3 AL Y70 furan-2,4'-piperidin]-1'-yl 4-
?b thy amgﬂo Cpropoxy] 4@ir§[roxy8en§%l C gge{jl in]-1"-ylpropoxy]
hydsexyyhenyl}adeBmEde hiifbuayoadetaty fsalélpi r ot | - benzof uran™™' - pip

- G e ik Ko rsaiseRen o Moy 2 BFAPE  BiiRpopoy -4
methoxyphenyl}acetamide trifluoroacetate;

5-{[(2S5)-2-Amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyl]oxy}-2H-1,4-benzoxazin-3(4H)-one;

8-{[(25)-2-Amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2 4'-piperidin]-1'-
yl)propyl]oxy}quinolin-2(1H)-one;

5-Chloro-2-[2-chloro-3-(5-chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yl)propoxy]-4-hydroxybenzoic acid;

2-[2-Amino-3-(5-chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4"-piperidin]-1'-yl)propoxy]-5-

chloro-4-hydroxybenzoic acid,;
5-chloro-2-[3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
(methylamino)propoxy]-4-hydroxybenzoic acid;
5-chloro-2-[3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
(dimethylamino)propoxy]-4-hydroxybenzoic acid

and pharmaceutically acceptable salts and solvates of any one thereof.
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and pharmaceutically acceptable salts and sol vates of
any one thereof.11. A process for the preparation of a
w@eorepoemgh of fornula (1) as defined in clai m 1POr/SER004/001938
phar maceuti cal » acceptable salt or sol vate thereof
whi ch conprises: (a) convertéZng a conpound of fornula
(1) X~ 0 H) _ (CHR)p R(CHR)t RO OH () wherein
RlL, m X Y, R, n, q, p, R4, t and R5 are as defined
11. iAnproBésabBthé Ipyepatadtion of aQOﬁi}p@umﬂomrrh@llar(Dl a3 defired @reldib) 1 or a
reacting a conpound of formula (I11) (I1l) wherein R1,
phammaceutigallyrgcceptablg galy onsdvate theeso N@d@h GmEEesul a (1),

@ RoblfnE RIBRBRMAIIE [ oup and p. o3, TR,

t and R are as defined for fornula (I) (c) reacting a

corrpound of formula (V)X- O(CH2)qI .(CH2 ) . (CH2X
L Y V_/ 51( R 5
CHg)a\ CHz)p (CH2), ~__R
\V o
~ OH
R’
( ) (R )n (II)

wherein R, m, X, Y, R%n, g, p» R tand R’ are as defined in formula (D), into é

compound of formula (I); or

(b) reacting a compound of formula (IIT) -

(R ) n (IID)

wherein R}, m, X, y, R? n and q are as defined for formula (I), with a compound of

formula (IV)

3

_~ (CHa)p R (CHz)t\ _R
\K o
4

R )

wherein L is a leaving group and p, R? R’ tand R’ are as defined for formula (I);

5

(c) reacting a compound of formula (V)
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(RL)m2 (R)n (V) wherein RL, m X, Y, R2, n, q, p, ,
R3, R4 and t are as defined for formula (1), with a

w@eorepoemgh of fornula (VI) HO R wherein L is aPCESEI0NH001938
group and R5 is as defined for formula (1); and
optionally thereafter if necgssary: (i) converting a
conpound of formula(l) into another conpound of
formula (1); (ii) renmoving any protecting groups; or
(iii) formng a pharmaceutically acgeptable salt or

sol vate. 12X—pQar tic npaosi ti conprising a
conpound of/ f or my| qqiu%ﬁr/a(g'-%ﬁa ce {BH

accept salt so e t hereof Jds cl ai rred Ln any
[ 1 010| associatiop with a

all'y accept abl e adj uvhht, diluent or

( : . A process ?or t he preparatl on of a

%h maceut i cal corrpo@R ) as claimed in claim 12

whi ch conprises mxing a conpound of formula (I)(V()r a

B SEU Gabig, Ackenial Pl P4l B A

cot yltrmqu{/m accept abl e adj uvant, d| | uent or
carrier. conmpound of formula (I) or a
aw ceutically-acceptable salt or solvate thereof as
H"" din any one of clains 1 to 10 for use in

i BB 1k Ul OO 06 5 (1) o o

rmaceutic y acceptable salt or so vate t hereof as
clalned in any one of claims 1 to 10 in the

di t for the treatment of h
andipidtongli Hsfe 6 BBFoREY 1 wni ch modul ation of
(i) SRR NECIBSRRH OF féretul (D) iMtol shoRRPEShddld. okGornkis (19f 2

compound of forrmula (1) or a pharmaceutically
(i)aemepinglahy praedtingrgrewisyet e t hereof as claimed in any

f cl f,.a f
(111% g a{r?ln%?éllﬁ%glw ﬁccteptgéﬁéisﬁgafgoéu ‘H)iedoarf1 hritis.

12. A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 10

in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

13. A process for the preparation of a pharmaceutical composition as claimed in claim 12
which comprises mixing a compound of formula (I) or a pharmaceutically acceptable salt
or solvate thereof as claimed in any one of claims 1 to 10 with a pharmaceutically

acceptable adjuvant, diluent or carrier.

14. A compound of formula (I) or a pharmaceutically-acceptable salt or solvate thereof as

claimed in any one of claims 1 to 10 for use in therapy.

15. Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 10 in the manufacture of a medicament for the
treatment of human diseases or conditions in which modulation of chemokine receptor

activity is beneficial.
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5 17. Use of a conmpound of fornula (1) or a

phar maceutically acceptable salt or solvate thereof as
webk@soedd n any one of clains 1 to 10 in the PCT/SE2004/001938

manuf acture of a medi canent for use in treating

chroni c obstructive pul nonaré4 di sease. io 18. Use of a

conpound of formula (1) or a pharmaceutically

acceptable salt or solvate thereof as clained in any

one of clainms 1 to 10 in the manufacture of a

medi canment for use in treating asthma, 19. Use

of
16.d550196 @mmm@@ﬁmu@ () @52 phaphagentiedn 406%'[@'816 salt or solvate
I

theléeﬁ% g%%lg %ﬁa& oft Efiglla\ﬁi%leto %‘re{ﬁérglnu ur 0] ;{Tﬁxgdlcﬁnent for use
mtf@dhga}mmatcslararthﬁﬁs_l ntreating nultiple scl erosis. 20.

A nethod of treating an inflanmnmtory di sease which

conprises adm nistering to a patl ent in need thereof a

£ WV
17. 10810 mahé ng)%ﬁ&h( & o %cgﬁfmaq chgt&atgg sl or solvate
thefﬁbf S@blﬁﬁﬁe&i 1tnhﬁy eaé oﬁslamiml mero mrtham,an@ﬂ’aetufn‘ oftd miedisarhent for use

to 10. 21, A nethod of treating an airways di sease
in tigating CRIRS QRSEUCEH 9’93&’ 3 a patient in need

thereof a therapeutically effective anount of a

conpound of formula (1) or a 25 pharmaceutically
18.dfseayftaaioiposnd of formsll (Vairer phheneciticalycdcasptalre salt arpplvate

the%?)? aso I:Iéf:nllead irrTlBan% 0}18 o% ((:]l'aims 1 to 10 in the manufacture of a medicament for use

in treating asthma.

19. Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 10 in the manufacture of a medicament for use

in treating multiple sclerosis.

20. A method of treating an inflammatory disease which comprises administering to a
patient in need thereof a therapeutically effective amount of a compound of formula (I) or
a pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to

10.

21. A method of treating an airways disease which comprises administering to a patient in
need thereof a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 10.



